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yueOHoro npeamera «buosiorusi. Yriy0JeHHbIA YPOBEHb»
s ooygaromuxest 10 —11 kimaccos

INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit denepammny,
®I'OC COO, Konuenuuu mnpenojiaBanusi ydeOHoro mnpeamera «buomnorus» wu
OCHOBHBIX MOJIOKEHUI (PenepanbHoi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOnbiii npeamer «buonorus» yrinyonéHHoro ypoBHsA u3ydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM W3 KOMIIOHEHTOB MpeIMETHOM obsiacTu «ECTEeCTBEHHO-
HayuHble mpeameTs». CormacHo mnonoxenusM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepenninan  oOy4eHUsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUNUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKM, CPEAHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTaleld 00yJalomuXcsi U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIHUIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo ydebnomy mpeametry "buomorus" naér mpeacraBieHUE o
Heau M 3ajadax u3ydeHust ydeOHoro mnpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHIYET MOCIEA0BATeIbHOCTh W3Y4YEHHs Y4YeOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEW oOyuaromuxcsi. B mporpamme 1o Owuosioruu
peav30BaH NPUHIMII MPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTMH Ha YpPOBHE
OCHOBHOrO  o0miero oOpas3oBaHusi, Oyarojaps 4YeMy [pOCMaTpUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIee pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXKarollel mnpupoaHoi cpene. B



nporpaMMe Mo OMOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IMpeamMera
«buonorus» B peammzammu TpeboBanuit OI'OC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
GbOopMHpPOBaHUM OCHOBHBIX BHUIOB Yy4e€OHO-MIO3HABATEIBHOW  JIESATEIBHOCTU
OoOy4JaronmMxcss MO OCBOCHHUIO COJIEpKaHUsl OHOJOTMYECKOro 0O0pa3oBaHUs Ha
YpOBHE CpeHEro 0011Iero 0opa3oBaHusl.

Y4eOnpiii nmpeameT «buonorus» Ha ypoBHE CpeaHero o01mero oOpa3oBaHUS
3aBepiiaeT OuoJIOTMYecKoe O00pa3oBaHWE B IIKOJE MW OPUEHTHUPOBAH Ha
pacuIMpeHre W yriiyOJieHHe 3HaHUKM OOYyYalolUXCs O >KMBOW MpUPOJ]IEe, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUUA W OHOJOTUU Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOleHHOM YpOBHE
OPUEHTHPOBAHO HA MOJTOTOBKY OOYYalOIIMXCS K MOCIEAYIOLIEMY IOIY4YECHHIO
OMoNOrMueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETrO
npodeccuoHanbHOro 0opa3zoBanusa. OCHOBY €ro coJiepKaHHusl COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH  OO0YyYaroIUMHUCS
COOTBETCTBYIOILIUX CHCTEMATHYECKUX Pa3JeioB OMOJOTMH HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIATHOTO U MMOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErparus OHMOJIOTHYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMHU 3HAHUSMM, IOJYYEHHBIMH OOYYaAIOIIUMUCS IMPH H3yYEHUU
bu3uKK, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLMOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUU, OMOTEXHOJOTUU U CHUHTETUYECKOU
OWONOTHY, aAKTyaIM3UPYIOTCS 3HAHMS OOydYaloImuXcs M0 OOTaHWKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLMOHHOE
y4€HHUE, OCHOBBI DKOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroLUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MPaBUJI,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOToo0pa3uM M OCOOCHHOCTSAX KJIETKH, OpraHu3Mma, MOy,



OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTaXx OMOJOTHYeCKUX 3HaHUM. J{7s
pa3BUTUS M TOJACpXKaHUS HHTEpeca OO0yJarommxcs K OHOJIOTHH HapsAy co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COJAEPKaHUM MPOTPaMMBbl
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHUS U Pa3BUTHUS
TOM uiIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJEHHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOT0 3aBeICHUS ISl IPOIOJIKEHHS] OMOJIOTUYECKOT0 00pa30BaHuUs.

JlocTmxeHne 1enu U3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yIIyOIEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHIEMIUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTo0oOpa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYYarolmMXCsi C METOJaMU TO3HAHMsI KUBOW MPHUPOJBIL:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHOW OHMOJIOTUH, HSMOPHUOJIOTUUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CEeNIeKIINM, OWOTEXHOJOTUM W CHUHTETUYECKOW OWOJIOTHH, TMaJeOHTOJIOTHH,
DKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCcCceNoBaHUM B Jjabopatopun W B mpupoge (HaOmoJaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBIaJicHNEe OOYyYaIOIUMHUCS YMEHUSMH: CaMOCTOSATEIBHO  HAXOIHUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHUYECKYI0 HH(OPMAIIMIO; TOIH30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMUYECKHMU U  3KOJIOTMYECKUMHU
npobsieMaMy 4YeJIOBEUYECTBA; OLEHUBATH IOCIEICTBUS CBOEU JAEATEIbHOCTH IO
OTHOIIICHUIO K OKpYXKalIlelH NpUPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBAaTH U  COONIOAATH  MEpBI
npodritakTHKA WHGEKITMOHHBIX 3a00JeBaHNl, TIPaBIIa TTOBEACHUS B MPUPOJIEC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATCILHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;



pa3BUTHE Y O0YYaIOIUXCS MHTEIIEKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBAa C BBIJAIOUIMMHUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, PEIIAEMBIMU €I IMPOOJIEMaMH, METOJI0JIOTUEN
OMOJIOTUYECKOTO UCCJIeIOBAHMS, IPOBEICHHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJIECIUPOBAHUS OMOJIOTUYECKUX
O00BEKTOB U MPOIIECCOB;

BOCIHUTAaHHUE y 00Y4YarOIMIMXCs [IEHHOCTHOTO OTHOILEHUS K KUBOU MPHUPOJIE B
1[EJIOM U K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TPaMOTHOCTH, OOIIeHl KyJIbTypbl TMOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuobpeTeHrne  OOyJaromMMHCS  KOMIIETEHTHOCTH B pallOHAIbHOM
MPUPOJIONIOIB30BaHUN (COOJIIOICHUE TpaBWJI TOBEJICHUS B MPUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOChephl), COXpaHEHUU COOCTBEHHOIO 3JI0POBBS U 3/I0POBbSI
OKpyXaromux JoAel (coOmogeHuss Mep npoduiakThkd — 3a00J1€BaHUM,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOTHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCJIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  OOyyarolUMUCs
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
NoCJIeayIOIEMY TPO(ECCHOHATBHOMY CaMOOINPEIEIEHUI0, B COOTBETCTBUHM C
WHUBUTyaIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nucao 4yacoB, OTBEICHHBIX HA M3y4€HUE OMOJIOTMM Ha YriyOJIEHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).

OT60op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OUOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHeNM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsSX CpPEIHEro
po¢eCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMS.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBIISIETCS TIPOBEJECHUE JIA0OPAaTOPHBIX M MpakTUYecKux pabor. Taxxke ydactue
0OyJaroluxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENBCKUX PpadoT,
TEMaTHUKa KOTOPBIX ONPENENIeTCs Y4YUTEJIeM Ha OCHOBE HMEIOLIUXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKu3Hb Kak ¢opMa CyIliecTBOBaHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TmiepeMeHHOU. IlnaHupoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreomenos», «buocdepa», «Meromb
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIJIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapUAbl U MOJIUCAXAPU/IBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepoubl. buonorudeckue ¢GyHKIUUA
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocghamoer (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUL OUOMONEKYN U UX Komniekcos. Komnviomepmwiii ouzatin u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlabopaTtopuass  paGora  «lcciemoBaHWe ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BELIECTB Yepe3 IJIa3MATHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KIETOYHON CTEHKU PaCTeHH, rprOOB.

[uromnasma. [{urozomns. [lutockener. JIBuxkenue nuromniazMbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHouAOB KiIETKH. CTpOeHue IpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoocu. Copmuposka 6enxos 6 annapame [ onvoxcu.Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuu u naacmuod. Cumouozenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIUMHW MHUTOXOHIpuM u ruiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE JYKapUOTHYECKOW KIeTkm», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl OaKTEPHATBHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. ODHEpreTuueckoe obecnedeHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aToOpoB. benku-
aKTUBATOPhl U OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUcMeHmuvl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas asbl. Pomoodvixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTETN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
mpoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakiuu. OKUCTUTENHHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: k. [Ipuctnu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME /JI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pabora «U3ydeHue (¢GEepMEHTATUBHOTO pAaCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAUICILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoul 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz borvuux maccueos («bigdatay)
CmMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. 1. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JAHK — permkanwmsa. [Ipuanuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHUTO3A.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KiaeTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsS KIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIILIKa JTyKay».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEenapaTax».

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENCSATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm kak eauHoe uesnoe. ['omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHM XKUBOTHBIX M YEJOBEKA. THWIIBI KUBOTHBIX TKAHEH: 3MUTEIUAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeka. OyHKIMN OPTraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHWE MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIBbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue XUBOTHBIX. BHYTpUIIONOCTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxHoe npixanue. /[pIxarenibHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MIIeKonuTaromuX. Perynsimus apixanus. J{prxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLHUOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CeKpelus U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUSI.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENIBHON cucTeMamu. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne n (pyHKIIMOHMpPOBAHUE
HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oose3Hed. IMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

Pazgpaxxumocts u  peryimsiqus y  OoprauusmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbpHas peryisinus W >HAOKPUHHAs CHCTEMA UBOTHBIX U YEIOBEKa.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocrenmme», «Opranbl LBETKOBBIX PACTEHUI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX IKUBOTHBIX», «CTpOEHHE TUIPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKonUTaromux», «HepBHas cucrtema yenoBekay, «Peduexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAECJIOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUH OTBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonmoBoe pasmuoxkeHue. [lonoBble kieTku, wiM rametsl. Meino3. Craauu
Mmeiio3a. [loBenenune xpomocoM B Meito3e. Kpoccunrosep. buonorndyecknii cMbici
Melo3a M IOJIOBOrO Iporecca. Meio3 M €ro Mecro B >KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CnepmaroreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHAa CTPOEHMSI JKMBOTHOTO KaK pPE3yJbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMdYeckoe 3HAY€HHE MPSMOr0 U HEMPSMOIo



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIOMOHAIb», «Pa3MHOXKEHHE O3BIIICHBI»,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMaTO30U10B, MOAENb «L{UKII pa3BUTHS JIATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs! JIMHUS, THOPUIBI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benozepckuii, I'. J[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TI'€HETUYECKHX
UCCJIEI0BAHUID - paboTa UCKITIOYEHA.

Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBblii  3akoH MeHaens — 3aKOH
ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIN XapaKTep HACIIECIOBAHMS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CuerieHHoe HacienoBaHue npuszHakoB. PaGotel T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoAencTBUE HEAUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PA3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHOU MH(OPMAITUU B TTOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernsieHHOe HacJeIoBaHWE TPU3HAKOB Y JNpo30duibl»y, «l'eHeThka Tmoay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUJIOB TIEPBOTO TOKOJICHUST M pACIICIUICHUS NPU3HAKOB, MOJENIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbICE M KOJWUYECTBEHHBIC MpPU3HAKU. Bujbl
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHas W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3IaHUHU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHS MyTalmud. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  INUSEHEMUYeCKUX ¢Hakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas mporpamMMa HMCCIEOOBaHHS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UKCIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKO-reHeTUUeCKoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpYy»Karolei cpenpl. ['enernueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MpOU3BOAMTENICH 1O TOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb30BaHNE TEHOMHOTO PEIAKTUPOBAHHS W METOJIOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJaWYed I CO3JaHUsA  HOBBIX COPTOB W THOpPHJIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. H3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM uuUcile C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUll,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKICHHUS 1 MHOT00Opa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGopaTopHas padora «l3ydueHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLIHIO, IJIEMEHHYO bepmy,
COPTOHMCIIBITATCIIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1aOOpPaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHNne, TMONyYeHHUE KHCJIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbI0 MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anmuss W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHuE Tamiou0B B CelEKIUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6enus, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KEHEPHM.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. Mcmosb30BaHHE CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHULIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuubl n cxemsbl: «Mcnoap30BaHE MUKPOOPTAaHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1.3apo:kneHue W pa3BUTHE IBOJIIOIUOHHBIX IMPEACTABJIEHHH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U Hay4dHas aedarenbHocth Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopust 3Bomounnd. CoBpeMEHHas SBOJIOUMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. lImansraysen, [x. Xonnein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapsunay, «Haxonku Y. lapBunay, «®@opmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUUECKON TEOPUU IBOTIOLIUNY.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5BOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. Iggexm oOymuiniounozo zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE  MpUCIOCOOJEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yJbTatr
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEH.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxkymine
CHJIBI 3BOJIOIUNY, «IDKOJIOTHMUECKas H30JSIUS MOMYyJSALUUNA CEBAaHCKON (dopenmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpranbaelii MenaHnu3m», «JKuBble HCKomaeMmsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpa3zoBaHus», «l'eorpaduueckoe BuI000pazoBaHHE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuit», «KamycTHo-peeuHbIi ruOpUI.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuMepamMu pa3lIMYHBIX MPUCIIOCOOJICHUH, Yydella MTHUIl W 3Bepe
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHE BHUJOB MO MOp(oIOrHIecKOMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonsl u3yudeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnu. Bumbi-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTalliX U 3BOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnunpl u cxembl: «OUIOTEHETUYECKUN DS JOLIaAn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHU )KU3HU U €€ ONpoBepKeHHE onbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapwuna, Tunoresa nepsudHoro oyiaroHa JIx. XomnaeitHa, TeHETUUECKas TUIIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosorus u e€ w™eronpl. OTHOcUTENbHAsE U aOCOJTIOTHAs
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIEHKN KaK aHaJIOT MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX IPYNI MHOTOKJIETOUHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC ATaIlbl 3BOJIONHMH KABOTHOTO Mupa. OCHOBHBIE apoMop(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodyeBoro apomopdosza. OcBoeHHEe O€ClO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJoruyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHasi cucteMa opraHudyeckoro mupa. [lpuHuumnel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuipe u cxemsl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuBoW mnpupoawl», «CTpoeHue BUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PbI0BDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKOU 3pe», «Pa3Burue Xu3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHuno aGHOreHHOTO CHHTE3a OpPraHMYEeCKUX COSMHEHUH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre oCOOCHHOCTEW CTPOECHMS TTO3BOHOUYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cxo0AcTBO yenoBeKka ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE ITOHTHIBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEAHJEPTAJIBbCKOIO YEJIOBEKAa M UYEJIOBEKA Pa3syMHOro. YenoBeK HeaHIAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM O0TOOp B MOMYJISIIIHIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajloO-HErpoujHAas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha MopdoJoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIyJsuui. bruoconnanpHbple HcCaeqOBaHUs MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsiHb», «CKeleT ueloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBekay, «Tarbl IBOJIFOLIUHN YEJIOBEKA», «Packl yenmoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTorpaduu HaX0JOK UCKOIIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJEIb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauépa. Pa3nensl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsl: A. I'ym6oasar, K. @. Pynse, H. A. CepeprioB, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak bskojorumdyeckuii (akrop. [eiicTBue TemmepaTrypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJUIepKaHu0 BoJgHOro OanaHca. Knaccudukanusi pacTeHHI 1O OTHOIICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOsieHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuzneHnnble POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koomepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl o00WTaHUS OpraHu3MoB», «buonornueckue puUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuu pacTeHUW U IKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapul M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAIONIUX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BbIBICHHE MNPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MO YJISIIUU. [Tomynsiiust KaK
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDAaCTHAasT M IIOJOBAasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopenupoBaHue TUHAMUKU NOMyIsiuun. KpuBble pocTa YMCIEHHOCTH MO YJISLIHAH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmManpHas u peanu3oBaHHAs HUIIM.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorndeckort Humm J[x. M. XatuuHaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexmy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHAIBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wikl B 3k0ocucTeMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03EP U peK. DKocucmemovl Mopel U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
dbropa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. TeHncnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas mupamusia OMOMAaCChl», «IKOJOTHUYECKAass MUpPaMUA SHEPTUN,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

Oo6opynoBanue: repbapun pacTeHUM, KOJUICKIIUU HACEKOMBIX, Uydelia ITHII U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHass oOojiouka 3eMIIH, TN CYIIECTBYET WIIH
CyILLECTBOBaJA KU3Hb. PazBuTHe npezacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIiecTBOBaHusl Ouocdepbl. OcobeHHOCTH OHOChEpHl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Onocdepnl. Ilonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay», «Talra», «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpHYMHBL. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PaunonanbHOE  NMPUPOJONOJB30BAHUE M COXpaHEHHWE  OHMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



aKopeadburumayuy dKocucmem U cnocob6o8 060pbOvLl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY», «MOJeNn yIpaBIsIeMOro MUpPay.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAIOIIUXCsl PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE pealM3allii OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNIATh COOCTBEHHYIO TMO3MIMI0 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILICHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPHUPOIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOILMOHAJIBLHOTO 0JIaronoJyyms:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEHKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS IIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCJIEICTBHN s
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIOICHUE  TMpaBui  TOBEICHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JIEITEbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JUIsl COBPEMEHHOW IMBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PALMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM IPpaMOTHOCTU oOydaroniuxcs, (GpopmMupyeMoi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHUE JenaTh OOOCHOBAaHHBIE 3aKJIOYEHHUSI HAa OCHOBE HAy4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JAESATENbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTIAMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHeIU(PUKY METOJO0B TO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHBbIE JCHCTBUS (IIO3HABATENIbHbIE, KOMMYHHKATHUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMSI W  YHUBEpCalbHble ydeOHbIE JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsTUBHBIE YHHUBEpPCAIbHbIE Y4YEOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1)0a3o0Bble JIOrHYecKue eHCTBUSA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIUBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl O0OBsICHEHUS (DAKTOB U SIBJIICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea A peICTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUMN JEATEIbHOCTH;

KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2)0a30Bbl€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUSA, €r0 HHTEPNPETAINHU, MPEeOOpPa30BAaHUI0 U NPUMEHEHHUIO B YYEOHBIX
CUTYyalUsX, B TOM YHUCJIE IPU CO3JaHUU YUEOHBIX U COIMATIBLHBIX MPOEKTOB,;

dbopMHUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIIeHUs, HaXOIUTh ApTyMEHTHl MJIs J0Ka3aTeIbhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MHGOpMAINH (TEKCTE YI4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3zax MaHHbIX, B VHTEpHETE), aHaIu3UpOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMPOBATh 3alPOCHl W MPUMEHSATH PA3JIUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKUE, (QU3NUYECKHEe U
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaeHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o0menue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOMU 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh podad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS U BBIABICHUS MpPOOJEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH I103HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUYTEHHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH SpyAULIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENIbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU U CBOEBPEMEHHO NIPUHUMATHh DPEIIEHUSA MO HUX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pPE3YNBTATHl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHOoro  oOydenust  oOydvaromuxcst  Owonmorud. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
IPUPOAOTIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT M Pa3BUTHE), OMOIOTHYECKHE TEOPUHU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB NEPBOrO MOKOJEHHS, PaCIIEIJICHHs, YHUCTOThl T'aMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSIX JKUBBIX OOBEKTOB (OMHUCAaHUE, HW3MEpPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacCTEHUH, JKUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OMOJIOIrMUECKUMHU MTPOLIECCAaMU U SIBICHUSIMU, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCIEIOBAHMS, aHaJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBbIE  pe3ylbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiiell mpodeccuoHanbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
PUPOOTOIH30BaHUS, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJIOTHYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX O0BEKTOB M 9KOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIIONaTpPUYECKOro U CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBS3M MEXIY MPOIECCaMU 3BOJIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHUs, aOUOTUYECKUX W OMOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUJIsI JOKAa3aTeIbCTBa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BHIABISTH IPUUUMHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
mpaBuia mpu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYA0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIIOCO0aX MPeIOoTBpAICHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJATh TO3HABATENbHBI WHTEpPEC, HAIPaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 buonorus xak Hayka 1 HOCMonlllkona
K (myschool.edu.ru)
HOCMoslllkona
2 JKuBbI€e cuCTEMBI U UX U3yUYEHUE 2
(myschool.edu.ru)
OCMoslII
3 buonorus kinetku 2 0.5 i el
(myschool.edu.ru)
OCMoslll
4 XHUMHYECKask OpraHu3anus KIETKN 10 1 1 a RO
(myschool.edu.ru)
HOCMosllIkomna
1
5) CrtpoeHue u QyHKINH KIETKU 8 2 (myschool.edu.ru)
6 OOMeH BelecTB U MPpEBpaIICHUE YHEPTHUH B 9 1 LIOCMosllIkona
KJIETKE (myschool.edu.ru)
7 Hacnencrennas undopmarnus u 9 1 05 HOCMosllIkona
peanusanus e€ B KJIIETKe ' (myschool.edu.ru)
OCMoslII
8 JKU3HEHHBIN UK KIETKU 6 1 1 1 OALKOIA
(myschool.edu.ru)
HOCMosllIkomna
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5 (myschool.edu.ru)
OCMoslIl
10 Pa3mHOXeHue u pa3BUTHE OPraHU3MOB 8 1 1.5 - T
(myschool.edu.ru)
11 ['eneTrka — HayKa O HACIEICTBEHHOCTH U 2 05 LHOCMoslllkosa

HN3MCHYUBOCTHU OPTaHN3MOB

(myschool.edu.ru)



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

LHOCMoslllkona
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
(myschool.edu.ru)
LHOCMoslllkona
13 3aKOHOMEPHOCTU U3MEHUYHUBOCTH 6 1
(myschool.edu.ru)
14 I'eneruka uenoseka 3 0.5 OOCMosllIkona
(myschool.edu.ru)
HOCMoslllkona
15 Cenexkuusi OpraHu3MoB 4 1 (myschool.edu.ru)
HOCMoslllkona
16 BuorexHonorus v cuHTeTUYECKast OMOIOrUs 4
(myschool.edu.ru)
17 PesepsHOe Bpems 1
Uckmnrouena JIP
«/Ipozodmna kak 0OBEKT
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13 reHETHUECKHIX

HUCCIEN0OBaHUN



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

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM Uu(PpPoBLIE)
Ne n/m P Konrpoubusie IIpakruueckue (witcpp
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 HOCMosallIkona
MIPEACTABICHUI B OMOJIOTUH (myschool.edu.ru)
.. IHOCMoslllkosa
2 MUKpO3BOIIOLUA U €€ PE3YIILTATEI 14 2
p H pesy (myschool.edu.ru)
3 MaxkpodBOIIOLHA U €€ PE3YIIbTAThI 6 LOCMonlllkona
p H pesy (myschool.edu.ru)
[IpoucxoxaeHne U pa3BUTHE KU3HU Ha HOCMosllIkona
4 15 15
3emie (myschool.edu.ru)
IHOCMoslllkosa
5 [TpoucxoxaeHne 4em0BeKa — aHTPOIIOTEHES 10 1
(myschool.edu.ru)
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHUSIX
HOCMoslllkona
6 OpraHU3MOB M HAaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
. . (myschool.edu.ru)
C OKpYXKarollen cpeaon
HOCMoslllkona
7 Opragn3Mel ¥ cpeia OOUTaHNsA 9 15
P pea (myschool.edu.ru)
IHOCMoslllIkosa
8 DKOJIOTHS BUIOB U IIOMYIISAIIUH 9 0.5
A yIA (myschool.edu.ru)
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE LHOCMosllIkona
9 12 0.5
CUCTEMEI (myschool.edu.ru)
OCMoslllkosa
10 brocdepa — riobaibHas SKOCUCTEMA 6 -
(myschool.edu.ru)
IHOCMoslllIkosa
11 UenoBek U OKpyKaromas cpeaa 6

(myschool.edu.ru)



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

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4eHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

brnonorns xak
KOMILIEKCHAsi HayKa 1
KaK 4acTb
COBPEMEHHOTO
oOmecTBa

01.09.2025

LHOCMosllIkona (myschool.edu.ru)

JKuBrle cucTeMBI U UX
CBOMCTBA

YpoBHeBas
opraHu3anys )KUBbIX
cuctem. CrapToBas
JUAarHoCTukKa

HcTopust OTKpBITHS U
W3YYEHHUS KIIETKU.
Knerounas Teopus

MeTto1b1 MONEKYIIPHON
U KJIETOYHON OMOJIOTHH.
[IpakTuyeckas pabora
«3yyenne MeTo10B
KJIETOYHOU OMOJIOTHH
(xpomarorpadus,
anexTpodopes,
nuddepeHnranIbHoe

0.5

04.09

05.09

08.09

11.09

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)



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

HEHTPU(PYTUPOBAHUE,
ITLIP)»

10

XMMHYECKUHN COCTaAB
KIICTKHU

MusnepasibHbIe
BElIeCTBA KJIETKH, UX
Ouosoruueckas poiib

Opranuueckue
BEIIIeCTBA KJIETKH —
oenku. JlaboparopHas
pabota «O6HapyxeHue
0ENIKOB C TOMOIIIbIO
KaueCTBEHHBIX
peaKuuii»

CBoiicTBa,
KJaccupuKanus u
byHKIIMHN OEIKOB
Opranunueckue
BEIIIeCTBA KJIETKH —
YTJEBOIbI, TUTHIbI

0.5

12.09

15.09

18.09

19.09

22.09

LHOCMoslIIkoia (myschool.edu.ru)

LHOCMoslIIkouma (myschool.edu.ru)

LHOCMoslIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

11

KonTponbnas padora 1
o Teme ""buonorus
KJIETKH. XUMHUYECKast

nn

OopraHu3anus KJICTKU

25.09

LHOCMosllIkomna (myschool.edu.ru)

12

HYKJ'IeI/IHOBI)Ie KHCJIOTHI.
JIHK u PHK.
JlaGopaTtopHnast pabota
«HccnenoBanue
HYKJICMHOBBIX KHUCJIOT,

0.5

26.09

https://multibook.lecta.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://multibook.lecta.ru/

BBIJCIICHHBIX U3 KJICTOK
Ppa3INIHbIX
OpraHnu3mMoB»

13

Crpoenue u GyHKIUU
AT®. lpyrue
HyKJ1eo3uaTpudochaTe
(HT®)

29.09

https://multibook.lecta.ru/

14

CexBennpoBanue [IHK.
MeTtoanl TEHOMUKH,
TPAHCKPHUIITOMUKH,
MIPOTEOMUKH

02.10

https://multibook.lecta.ru/

15

16

MeToabl CTPYKTYpHOR
OHOJIOTUH

Turs! KieToK.

HpOKapI/IOTI/I‘-IeCKaSI
KJICTKa

03.10

06.10

https://multibook.lecta.ru/

https://multibook.lecta.ru/

17

18

Crpoenue
3YKapUOTHYECKOU
kieTku. [IpakTrnueckas
pabota «3ydenue
CBOMCTB KJIIETOYHOM
MeMOpaHbD»

[ToBepXHOCTHBIMI
anmnapar KJIeTKU

0.5

09.10

10.10

https://myschool.eduprosvet.ru/

https://multibook.lecta.ru/

19

OnxnomemMOpaHHbBIE
OpTaHOMIBI KJICTKH.
[IpakTuueckas pabora
«M3yuyenue BUKEHUSA
IIUTOIIA3MBbI B

0.5

13.10

https://myschool.eduprosvet.ru/



https://multibook.lecta.ru/
https://multibook.lecta.ru/
https://multibook.lecta.ru/
https://multibook.lecta.ru/
https://myschool.eduprosvet.ru/
https://multibook.lecta.ru/
https://myschool.eduprosvet.ru/

PACTUTCIIBHBIX KIICTKAX»

20

21

[ToryaBTOHOMHBIE
OpPTaHOUIBI KIETKU:
MUTOXOHJIPHH,
ILJIACTHIBL.
JlaboparopHas paboTa
«Hccnenosanue
IJ1a3MOJIN3a U
JIeTIa3MOJIn3a B
PacTUTEIbHBIX KJIETKAX)»

HememOpannusie
OpTraHOMU/IbI KJIETKU

0.5

16.10

17.10

https://myschool.eduprosvet.ru/

https://multibook.lecta.ru/

22

23

Crpoenrne u GyHKIUU
a1pa

CpaBHuTenbHas
XapaKTepUCTHKA KJIETOK
JyKapHoT.
JlaGopaTtopHnast pabota
«M3y4enue crpoeHus
KJIETOK Pa3ITUIHBIX
OpraHU3MOB)

0.5

20.10

23.10

https://multibook.lecta.ru/

https://myschool.eduprosvet.ru/

24

AccuMuIAIUs 1
JUCCUMILTSAINAS — JBE
CTOpPOHBI MeTa0o0IN3Ma.
Twumer oOMeHa BeIecTs.
JlaGopaTtopHnast pabota
«M3yuenune
KaTaJIUTUYECKON
AKTUBHOCTH (pepMEHTOB

0.5

24.10

https://myschool.eduprosvet.ru/

https://multibook.lecta.ru/



https://myschool.eduprosvet.ru/
https://multibook.lecta.ru/
https://multibook.lecta.ru/
https://myschool.eduprosvet.ru/
https://myschool.eduprosvet.ru/
https://multibook.lecta.ru/

(Ha mpuMepe aMusIa3bl
WM KaTajas3bl)»

25

DepMEHTaTUBHBIN
XapakTep peaKuuit
KJIETOYHOTO
MeTabosIu3Ma.
JlaGopaTtopHnas pabota
«3yuenne
(bepMEeHTaTUBHOIO
pacuienaeHus
HepoKcHIa BOJI0poia B
PaCTUTENBHBIX U
KUBOTHBIX KJIETKAX)
benku-akTuBaTopsl 1
OeKU-UHTHOUTOPBI

0.5

06.11

https://myschool.eduprosvet.ru/

26

27

Kontponbnas pabota 2 no
TEMC ((CTpOGHI/Ie KIICTKI»
ABTOTpO(DHBIN THI
oOMeHa BeIecTB

07.11

10.11

https://multibook.lecta.ru/

https://multibook.lecta.ru/

28

29

30

dorocunres

XeMOCHHTE3.
JlaGoparopHas paboTa
"CpaBHEHHE TIPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a)

AnaspoOHbIe
Opranu3mbl. Buasl
OpOXKEeHUS.
JlaGopaTtopHnas pabota

0.5

13.11

14.11

17.11

https://multibook.lecta.ru/

https://myschool.eduprosvet.ru/

https://myschool.eduprosvet.ru/



https://myschool.eduprosvet.ru/
https://multibook.lecta.ru/
https://multibook.lecta.ru/
https://multibook.lecta.ru/
https://myschool.eduprosvet.ru/
https://myschool.eduprosvet.ru/

«CpaBHEHHE IIPOLIECCOB
OpO’KEHMSI U ABIXaHUS»

31

AdpoOHBIE OPraHU3MBI.
Oransl
IHEPreTUYEeCKOro
oOMeHa

20.11

https://multibook.lecta.ru/

32

DHeprusi MeMOpaHHOTO
IpagueHTa MPOTOHOB.
Cunre3 AT®: pabora
npotoHHou ATO-
CUHTA3BI

21.11

https://multibook.lecta.ru/

33

34

Peakuuu MmatpudHoro
CUHTE3a
Tpanckpunuus —
MAaTpUYHBIA CUHTE3
PHK

24.11

27.11

https://multibook.lecta.ru/

https://multibook.lecta.ru/

35

Tpancnsauus u e€ srarbl

28.11

LHOCMosllIkona (myschool.edu.ru)

36

37

38

KonupoBanue
aMHHOKHCIIOT. Poib
pubocom B OMOCHHTE3E
Oerka

Opranuzanus resoma y
IIPOKAPUOT U DYKAPHOT.
MonexynspHbie
MEXaHU3MBbI FKCIIPECCUU
TEHOB Y DYKapHOT
Bupycer —
HEKJIETOYHBIE (POPMBI

01.12

04.12

05.12

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)



https://multibook.lecta.ru/
https://multibook.lecta.ru/
https://multibook.lecta.ru/
https://multibook.lecta.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

JKM3HHU U O0JIUTaTHEIE
napas3uThl.
[TpakTuueckas padota
«Co3manme MoeIn
BHUpYCa»

39

BupycHsie 3a6oneBanus
YeJI0BEKa, JKUBOTHBIX,
pacTteHui

0.5

08.12

LHOCMosllIkona (myschool.edu.ru)

40

41

Kontponbnas padora 3 o
Teme «OOMEH BELECTB.
Hacnencreennas
UHQOPMAIHUS U CIIOCOOBI
€€ peanuzanun»

Hanorexnonoruu B
OMOJIOTHH U MCIUIINHC

11.12

12.12

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

42

Ku3HeHHEBIN UK
KJIETKU

15.12

LHOCMosllIkomna (myschool.edu.ru)

43

44

MaTpuuHBIi CUHTE3
JTHK

XPpOMOCOMBI.
JlaGoparopHas paboTa
«M3yuenne XxpoMocoM
Ha FOTOBBIX
MHKpOIpenaparax»

0.5

18.12

19.12

LHOCMosllIkona (myschool.edu.ru)

https://myschool.eduprosvet.ru/
https://content.edsoo.ru/lab/subject/1/

45

Jlenenue KIeTku —
MHUTO3

22.12

LHOCMosllIkomna (myschool.edu.ru)

46

Tume! KIETOK.
Kapuokunes u
LIUTOKUHE3.

0.5

25.12

https://myschool.eduprosvet.ru/
https://content.edsoo.ru/lab/subject/1/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.eduprosvet.ru/
https://content.edsoo.ru/lab/subject/1/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.eduprosvet.ru/
https://content.edsoo.ru/lab/subject/1/

JlaboparopHas pabota
«Hao0mronenne murosa B
KJICTKaX KOHYHMKA
KOpeIlKa JTyka (Ha
TOTOBBIX
MUKpOIIpenaparax)»

Perynﬂunﬂ KU3HECHHOI'O
OUKJIa KJICTOK.

47 0 26.12 LIOCMosiIITkomna (myschool.edu.ru)
OpranusM Kak eJuHOe
esoe.

KontponbHas pabora 4 o

48 TeMe «KU3HEHHBIN UK 0 29.12 LHOCMoslIIkona (myschool.edu.ru)

KICTKH»
Tkanu pacteHuil.

49 JlaGoparopHas paboTa 0.5 https://myschool.eduprosvet.ru/ -
«13ydenue Tkaneit https://content.edsoo.ru/lab/subject/1/
pacTeHuin»

TkaHU )KUBOTHBIX U
HejlopeKa. https://myschool.eduprosvet.ru/

>0 JlaGoparopras pa(jom 05 https://content.edsoo.ru/lab/subject/1/
«M3ydyenue TkaHen
KUBOTHBIX)

Opraunbl. Cuctemsl
opraos. JlaGopatopHas https://myschool.eduprosvet.ru/

> pabora «syiekite 05 https://content.edsoo.ru/lab/subject/1/
OpraHOB IIBETKOBOTO
pacTeHUsI»

52 Omnopa Tena opraHu3MoB 0 LIOCMosllIkona (myschool.edu.ru)

53 JIBMKEHHE OpraHN3MOB 0 LIOCMostIITkomna (myschool.edu.ru)
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54

[Inutanue opranuzMoB

LHOCMosllIkona (myschool.edu.ru)

IIuTanue MO3BOHOYHEIX

JKHUBOTHBIX.

55 HOCMoslIkoaa (myschool.edu.ru)
[InmeBapurensHas
CHCTEMA YEI0BEKA

56 JlpIxaHue opraHu3MoB LIOCMosllIkona (myschool.edu.ru)

BIXaHUC ITO3BOHOYHEBIX

57 A LHOCMosllIkona (myschool.edu.ru)
JKMBOTHBIX U YEJIOBEKA
TpaucmopT BelecTB

58 p pT Betll y HOCMoslIkoaa (myschool.edu.ru)
OpPraHu3MoB
KpoBenocnas cucrema

59 IO3BOHOYHBIX LHOCMoslIkona (myschool.edu.ru)
JKMBOTHBIX U YEJIOBEKA
Brinenenne

60 a M HOCMoslIIkona (myschool.edu.ru)
OpPraHu3MOB

61 3amuTa y OpraHu3MoB LHOCMoslIkomna (myschool.edu.ru)
HNMmMmyHHAsS cucTeMa

62 i LHOCMoslIkona (myschool.edu.ru)
YyeoBeKa
Paznpaxumocts n

63 peryJsius y LIOCMoslIIkosna (myschool.edu.ru)
OpPraHUu3MOB
I'ymopanbHas

eryJsInusa U

64 PEryJAn LHOCMosllIkomna (myschool.edu.ru)
SHJOKPUHHAS CHCTEMa
JKUBOTHBIX M Y€EJIOBEKA
DopMBI pa3MHOKEHUSA

65 PMPIP HOCMosllIkomna (myschool.edu.ru)
OpPTaHHU3MOB

66 [TonoBoe pazMHOXKEeHHE LIOCMosllIkona (myschool.edu.ru)
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67

Meiios

LHOCMosllIkona (myschool.edu.ru)

68

["ameTorenes.
OO0pazoBanue u
Pa3BUTHUC ITOJIOBBIX
KJeTokK. JlJabopaTopHas
pabota «M3yuenue
CTPOEHHS MOJOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIperiapaTax»

0.5

https://myschool.eduprosvet.ru/
https://content.edsoo.ru/lab/subject/1/

69

NuauBunyansHOE
pa3BUTHE OPTraHU3MOB
— OHTOT'€HE3

LHOCMosllIkona (myschool.edu.ru)

70

71

3akagKa OpraHoB U
TKaHEW U3
3apOJIBIIICBHIX JIUCTKOB

Poct u paszsurue
KUBOTHBIX.
JlaGopaTtopHnast pabota
«BpIsIBIEHNE TPU3HAKOB
CXOJICTBA 3apObIIIECH
MO3BOHOYHBIX
KUBOTHBIX)»

0.5

LHOCMoslIkona (myschool.edu.ru)

https://myschool.eduprosvet.ru/
https://content.edsoo.ru/lab/subject/1/

72

PazmHOXeHue n
pa3BHUTHE PACTEHUM.
JlaGopaTtopHnast pabota
«CTpoeHne OpraHoB
Pa3MHOKEHUS BBICIIIUX
pacTeHun»

0.5

https://myschool.eduprosvet.ru/

73

KoHnTtponbhas padota

LHOCMosllIkomna (myschool.edu.ru)
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No5 o Teme "Crtpoenue

1 QyHKIHH
OpraHu3moB"

74

Hcropus ctaHOBIEHUS U
pa3BUTHUS FT€HETUKH KaK
Hayku. OCHOBHBIE
MOHSITHUSI U CUMBOJIBI
TCHETHUKHU.

75

76

77

78

3aKOHOMEPHOCTH
HaCIICTOBAHMS
NPU3HAKOB.
MonorubpuaHoe
CKpel1BaHHE.
[TpakTuyeckas padora
"N3y4eHue pe3yapTaToB
MOHOTHOPUAHOTO
CKPELINBAHUS Y
Jpo30¢uiIs"

[MuTonornueckue
OCHOBBI
MOHOTHOPUIAHOTO
CKpEITUBaHUS

AHanu3upyrolee
CKpELIUBaHUE.
Henosnnoe
JOMUHHPOBAHUEC

Jurubpunxoe
CKpEIIMBaHHE.
[IpakTuyeckas padora

0.5

0.5

https://myschool.eduprosvet.ru/

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

https://myschool.eduprosvet.ru/
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«M3yueHne pe3ynbpTaToB
JTUTHOPUTHOTO
CKPCUIMBAHUS Y
JPO30(UITBDY

79

Huronornueckue
OCHOBBI IUTHOPHTHOTO
CKpEeLBaHUs

LHOCMosllIkona (myschool.edu.ru)

80

81

82

CuemieHHoe
HacCJIeJOBaHUE
MIPU3HAKOB
XpoMOCOMHas TEOpust
HACJIEACTBEHHOCTHU

I'enernka moina

LHOCMoslIkona (myschool.edu.ru)

LHOCMoslIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

83

84

85

I'enoTHn Kak IeI0CTHAS
CHCTEMA.

Kontponsnas padorta Ne 6
o teme «I eneruka.
3aKOHOMEPHOCTH
HACJIEICTBCHHOCTH)
H3meHunBOCTh
MPU3HAKOB. Bujsl
W3MEHYHUBOCTH

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

86

MonaudukarmonHas
W3MEHYNBOCTD

LHOCMosllIkomna (myschool.edu.ru)

87

Bapuanuonsslii pan u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«Hccnenosanue
3aKOHOMEPHOCTEM

0.5

https://myschool.eduprosvet.ru/
https://content.edsoo.ru/lab/subject/1/
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88

MOTU(DUKAITHOHHOM
WU3MEHYUBOCTH.
IToctpoenue
BapHAIIMOHHOTO psJa U
BapUAIMOHHON KPUBO»

I"'enoTunmyeckas
W3MEHYUBOCTb.
KomMmOunatusHas
W3MEHYUBOCTD

LHOCMosllIkona (myschool.edu.ru)

89

90

91

MyranuonHas
WU3MEHYUBOCTb.
[IpakTuyeckas pabora
«Myranuu y
JIpo3oduibl (Ha
TOTOBBIX
MUKpoIIpenaparax)»

3aKOHOMEPHOCTH
MYTaIl[MOHHOTO
npoiiecca. JNUTeHeTHKa
U IIUT€HOMHUKA

I'enermnka gemoBeka.
[IpakTuyeckas padora
«CocTaBlIcCHHE U aHAIIN3
POAOCIIOBHOM

0.5

0.5

https://myschool.eduprosvet.ru/
https://content.edsoo.ru/lab/subject/1/

LHOCMosllIkona (myschool.edu.ru)

https://myschool.eduprosvet.ru/

92

[Ipomexyrounas
arrecranus/
Bceepocculickas
npoBepoyHas paboTta

LHOCMosllIkona (myschool.edu.ru)

93

[TpomexxyTouHas

https://myschool.eduprosvet.ru/
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arrectanus/
Bcepoccuiickas
poBepoyHas pabora

94

95

3HaueHUE MCAULIMHCKON
TCHETHKH B
MPEIOTBPALICHUH U
JICUEHUN T'€HETUYECKHX
3a00J1€BaHHH YET0OBEKA.
O060011IEHNE TT0 TEME
"MonekyIsapHbIid 1
KJICTOYHBIN YPOBEHb.
I'eneTuka"

OCHOBHBIE IOHATHS
CeJIeKLIUH.
JlaGoparopHas paboTa
"N3y4yeHue copToB
KYJbTYPHBIX PACTEHUM
¥ TIOPOJI IOMAIITHUX
YKUBOTHBIX"

0.5

LHOCMosllIkona (myschool.edu.ru)

https://myschool.eduprosvet.ru/

96

MeTop! ceneKIIMOHHOM
pabotsl. JlaboparopHas
paborta "U3yuyenue
METOH0B CENEKIIMOHHOMN
paboTsr”

0.5

https://myschool.eduprosvet.ru/

97

98

JlocTrxeHus cenexkuun
pacTeHUM U KUBOTHBIX.
[TpakTnueckas pabota
"[IpuBuBKa pacTeHuit"

CoxpaHeHnue, u3y4eHue

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)
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U KCII0JIb30BaHKE
TCHETHYECKUX PECYPCOB

99

buorexHonorus kak
HayKa U OTPaciib
MIPOM3BO/JICTBA.
[IpakTuyeckas pabora
"N3yuenne 0ObEKTOB
ourexHonoruu"

0.5

https://content.edsoo.ru/lab/subject/1/
https://myschool.eduprosvet.ru/

100

OcHOBHBIE
HaTPaBIICHUS
CUHTETUYECKOM
OHOJIOrUH

LHOCMosllIkona (myschool.edu.ru)

101

102

XpOMOCOMHAsI M TeHHas
WHXXEHEPUS
MenunuHckas
OHMOTEXHOIOTHS

LHOCMoslIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13.5
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11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer  KonTpoubH
0 ble paboThI

IIpakTHYeck
ue padoTsl

Jara
H3y4YeHH
s

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

OBOJIIOLOHHAS
teopus Y. Jlapsuna

JBrKyine cuiibl
3BOJIIOLUU BUJIOB I10
Y. lapBuny
boprba 3a
CyILIECTBOBAaHHUE,
€CTECTBEHHBIN U
VCKYCCTBEHHBIN
oTOop
dopMuUpoBaHUE
CUHTETUYECKOU
TEOPUH DBOJIIOLIUH

https://multibook.lecta.ru/

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

IHOCMosllIkoia (myschool.edu.ru)

DTanel
9BOJIFOI[HOHHOTO
mpolecca:
MUKPOIBOIIOIUS 1
MaKpPOIBOIIOIHUS

LHOCMosllIkosa (myschool.edu.ru)

[Tomymsms —
JJIEMEHTapHas
€MHULIA BOJIFOLUU

LHOCMosllIkosa (myschool.edu.ru)

3akoH
TEHETUYECKOT O

0.5

LHOCMosllIkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/
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10

11

paBHOBecus Jx.
Xapnu, B.
Baiin6epra.
JlaGopaTopHas
pabora
«BbIsiBIICHUE
W3MEHUYUBOCTH Y
oco0eit 0IHOTO
BUJIQ

DneMeHTapHbIe
(baxTOpBI IBOTIOIHN

Dddexr

OCHOBATEJs.
S dexr
OyTBUIOYHOTO
TOPJIBIIIKA

Murpanumu.
W3onsamun
TOITYJISILIMMN:
reorpaguueckas,
Ounonoruyeckas

EcrectBeHHbIl
oTbop —
HaIpaBJIAIONN
(baxTOp BOIIOLUN

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

LHOCMosallIkona (myschool.edu.ru)

LHOCMosalllkona (myschool.edu.ru)

12

[TonoBoii oT6Op

LHOCMosllIkosa (myschool.edu.ru)

13

[IpucnocobmeHHOCT
b OPTaHU3MOB KaK
pe3yabTar

0.5

LHOCMosllIkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/
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14

15

16

MHUKPOIBOJIOIHH.
JlaGopaTopHas
pabora «3yueHue
apoMop$h030B U
uanoaganTalun y
pacTteHuii u
KUBOTHBIX)
ITpumepsl
MPUCTIOCOOICHHM Y
OpPTaHU3MOB:
MOpP(OJIOTHYECKHE,
¢dusnonornueckue,
OMOXHMUYCCKHE,
MIOBEJICHUECKHE.
JlaGopatopHas
paboTta
«[Ipucnocobnenus
OpPTaHU3MOB U UX
OTHOCHUTEINbHAs
1€J1€CO00Pa3HOCTh)»
Bupn, ero xpurepun
U CTPYKTYpa.
JlaGopatopHas
pabota «CpaBHeHUE
BHUJIOB 110
MOP(OIOTHIECKOMY
KPUTEPHIO»
Crpykrypa Buza
BunoobpazoBanue

0.5

0.5

LHOCMosllIkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/

LHOCMosllIkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/

LHOCMosalllkona (myschool.edu.ru)
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KaK pe3yJbTaT
MHKPO3BOJIIOIHN

17

CBs13b
MHUKPOIBOJIIOIMH U
DI IEMHUOJIOTUH.
O0o061IeHuE 110
TEME
«MUKPOIBOIFOIIHSI

LHOCMosllIkona (myschool.edu.ru)

18

KontponbHas pabora
1 oo Teme:
«MUKpO3BOIIONHS U
€€ pe3yabTaThb»

LHOCMosllIkona (myschool.edu.ru)

19

Maxkpo3BOIIOLIHS.
ITameonTomoruaeck
HE METOIBI
U3Y4YEHUS
SBOIIOIUN

IHOCMosllIkoia (myschool.edu.ru)

20

21

Bbuoreorpaduieckn
€ METOJIbI U3YUEHUS
9BOJIONU

OMOpuoIornuecKue
Y CPaBHUTEIHHO-
MOP(OIOTHIECKIE
METOIbI N3yYCHHUS
IBOJTIOIHN

LHOCMosalllkona (myschool.edu.ru)

LHOCMosalllkona (myschool.edu.ru)

22

MonekynsapHo-
TEHETUUYECKUE,
OMOXMMUYECKUE U
MaTEMaTHYECKHE

LHOCMosalllkona (myschool.edu.ru)
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METO/Ibl U3YUCHUS
SBOJIIOLIUA

23

Oo6mue
3aKOHOMEPHOCTH
3BOJIFOLIUU

LHOCMosllIkosa (myschool.edu.ru)

24

25

26

AnantuBHas
pamuanus.
HepaBHomepHOCTB
TEMIIOB 3BOJIIOIIAH

Hayunsie runore3bl
MIPOUCXO0KICHHS
JKM3HHU Ha 3emiie
JloHayunblie
MIPE/ICTABICHUS O
3apOXKACHUU )KU3HU

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

27

OCHOBHBIE dTaNbl
HEOPraHUYEeCKOM
SBOJIIOLIUHA

IHOCMosllIkoia (myschool.edu.ru)

28

29

T'unoresnl
3apOKICHUS KU3HU

Ucropus 3emiu u
METO/IbI €€
U3YYCHHUS.
JlaGopaTopHas
pabora «3yuenue
U OINHCaHue
HCKOMAeMbIX
OCTaTKOB JIPEBHHUX
OpPTaHU3MOBY

0.5

LHOCMosallIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/
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30

HauasnnHbie 3Tanbt
OpraHUYeCKOu
3BOJIIOINU

LHOCMosllIkona (myschool.edu.ru)

31

DBOIIONAA
9YKapuoT

LHOCMosllIkona (myschool.edu.ru)

32

OCHOBHBIE 3TaIbl
SBOJIIOIINH
PacTUTEIBLHOTO
MUpa.
IIpakTnueckas
pabora «M3yuyenue
ocoOeHHoCTeH
CTPOEHUS PACTCHUM
pPa3HbIX OTJEIOBY

0.5

LHOCMosllIkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/

33

OCHOBHBIE dTAITBI
JBOJIFOIINA
YKUBOTHOT'O MUPa

IHOCMosllIkoia (myschool.edu.ru)

34

DBOIIONHS
KUBOTHBIX.
IIpakTrueckas
pabora «M3yuenue
0COOCHHOCTEM
CTpOCHUS
MO3BOHOYHBIX
YKUBOTHBIX)

0.5

LHOCMosalllkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/

35

PasButne xxu3Hu Ha
3emJie 1o 3paM U
nepuoaam

LHOCMosllIkosa (myschool.edu.ru)

36

MaccoBeie

LHOCMosllIkosa (myschool.edu.ru)
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BBEIMHUPAHUS —
9KOJIOTHYECKHE
KPHU3HUCHI NPOIILIOTO

37

CoBpeMeHHbIN
3KOJOTMYECKHUM
KPHU3HUC, €TO
0COOEHHOCTH

LHOCMosllIkona (myschool.edu.ru)

38

CoBpemMeHHast
cucrema
OpraHUYECKOIo
mupa. OCHOBHbIE
CUCTEMATUYECKUE
IpYMIIBI
OpPraHU3MOB

LHOCMosllIkona (myschool.edu.ru)

39

Konrtponbnas pabora
2 1o TeMe
«Makpo3BoJTIOLMS U
€€ pe3yJbTarThl.
IIponcxoxnenne n
Pa3BUTUC )KM3HU HA
3emiie»

LHOCMosllIkona (myschool.edu.ru)

40

AHTpoTosorust —
HayKa O YeJIOBEKe

LHOCMosalllkona (myschool.edu.ru)

41

Pazsutne
MPEJCTaBICHUN O
MIPOUCXOXKICHUU
JelnoBeKa

LHOCMosalllkona (myschool.edu.ru)

42

Mecto uesoBeka B
cUCTEME

0.5

LHOCMosalllkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/
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43

44

45

OpPTaHHYECKOTO
MUpa.
JlaGopaTopHas
pabota «3yuenue
0COOEHHOCTEH
CTPOCHUS CKeleTa
YeJI0BeKa,
CBsI3aHHBIX C
TIPSIMOX OKIICHHEM)

JIBroKymiye cuisl
aHTPOIIOTeHe3a

CooTHolIeHUE
OMOJIOTUYECKHUX U
COL[HATBHBIX
¢bakTOpoB B
AHTPOTIOTEHE3e

OCHOBHBIE CTaIUU
aHTpOIOTeHe3a

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

IHOCMosllIkoia (myschool.edu.ru)

46

47

TTaneoreneruka u
[MaJeOr€HOMUKA

DBOIIONUA
COBPEMEHHOTO
yeoBeKa

MexauCIuIIMHAPH

bI€ METO/IBI
AHTPOIOJIOTUU

LHOCMosllIkoia (myschool.edu.ru)

LHOCMosallIkona (myschool.edu.ru)

48

Yenoseueckue
pachl.
[IpakTnueckas

0.5

LHOCMosllIkoaa
(myschool.edu.ru)https://content.edsoo.ru/lab/subj
ect/1/
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pabota «M3yuenue
9KOJIOTHYECKUX
ajanTanui
YeJIOBEKa»

49

Kontponbnas pabora
Ne3 o teme
«AHTpomonornHes"

LHOCMosllIkosa (myschool.edu.ru)

50

3apoxxaeHUE U
pa3BUTHE HKOJIOTHH

LHOCMosllIkona (myschool.edu.ru)

51

MeTo1p1 SKOJTOTHH.
JlaboparopHas
pabora «M3yuyenue
METOI0B
9KOJOTHYECKUX
HCCICA0BaHUI

0.5

LHOCMosllIkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/

52

3Hauenue
SKOJIOTHYECKUX
3HAHUU IS
yeoBeKa

IHOCMosllIkoia (myschool.edu.ru)

53

54

DKOJIOTHYECKHE
(bakTopbl

AOuoTnyeckue
daktopsl. CBeT KaK
3KOJIOTUYECKU I
dakTop.
JlaGopaTopHas
paborta
«BbIsiBIICHUE
MPHUCTIOCOOICHHIA

0.5

IHOCMosllIkoia (myschool.edu.ru)

LHOCMosalllkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/
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OpraHU3MOB K
BIIMSTHUIO CBETa»

55

AlGuotnyeckue
baxTopsI.
Temneparypa kak
JKOJIOTUYECKUU
dakTop.
JlaGopatopHas
pabora
«Bp1siBNIEHUE
MIPUCTIOCOOICHUI
OpPTraHu3MOB K
BIIMSTHUIO
TEMIIepaTypbI»

0.5

LHOCMosllIkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/

56

Abuornueckue
(bakTopsI.
BiraxxaocTh Kak
9KOJIOTHYSCKHI
dakTop.
JlaGopatopHas
pabota
«AHaTOMHUYECKHE
0COOEHHOCTH
pacTeHui u3
pa3HBIX MECT
obouTaHug»

0.5

https://content.edsoo.ru/lab/subject/1/
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Cpenpl oOuTaHus
OpTaHU3MOB

LHOCMosallIkona (myschool.edu.ru)

58

Buonornueckue

LHOCMosllIkosa (myschool.edu.ru)
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PUTMBI

59

JKuznennsie hopmbl
OpPraHu3MoOB

LHOCMosllIkosa (myschool.edu.ru)

60

buotnueckue
(bakTopsI

LHOCMosllIkona (myschool.edu.ru)

61

3HayeHue
OMOTHYECKHUX
B3aUMOJCHCTBUM
JUTSI CYIIIECTBOBAHUS
OpPraHU3MOB B CpeJie
obuTanus

LHOCMosllIkoia (myschool.edu.ru)

62

DKOJIOTUYECKUE
XapaKTePUCTUKU
MOMYJISIIIAH

LHOCMosllIkoia (myschool.edu.ru)

63

OcHOBHBIE
MoKa3aTe;In
HOHy.)'ISIIII/II/I .
YHUCIEHHOCTD,
IIOTHOCTD,
BO3pacTHas U
MOJIOBAs CTPYKTYpa

LHOCMosllIkoia (myschool.edu.ru)

64

OCHOBHEIE
IMOKa3aTeIn
MOTTYJISIIINH:
POXIaeMOCTb,
MPHUPOCT, TEMIT
pocTa, CMEpTHOCTb,
MUTpAIIU

LHOCMosalllkona (myschool.edu.ru)

65

DKoJIornuecKas

LHOCMosllIkosa (myschool.edu.ru)
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CTPYKTypa
HOMYJIALUH

66

JvnHamuka
MONYJISILUU U €€
perynsnus

LHOCMosllIkosa (myschool.edu.ru)

67

68

Kpussie pocta
YUCJIIEHHOCTH
HOMYJISILIUH.
Kpussie
BBIKUBAHUS

DKoJioruyeckas
HUIIIA BUJIA.
JlaboparopHas
paborta
«[IpucnocobeHus
CEMsIH paCTEeHUN K
pacceneHuio»

0.5

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)
https://content.edsoo.ru/lab/subject/1/
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70

Bun xkak cucrema
MONYJISILAN
3aKOHOMEPHOCTH
MOBEJICHUS U
MHUTpalnit
KUBOTHBIX

LHOCMosalllkona (myschool.edu.ru)

LHOCMosalllkona (myschool.edu.ru)
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Coo01ecTBo
OpPraHu3MOB —
OHOLIEHO3

LHOCMosalllkona (myschool.edu.ru)

72

DKocucTeMa Kak
OTKpBITas cCHCTeMa

LHOCMosllIkosa (myschool.edu.ru)
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73

Kpyrosopot
BEILIECTB U OTOK
SHEpIruu B
JKOCHUCTEME

LHOCMosllIkona (myschool.edu.ru)

74

OCHOBHEBIE
[oKa3arein
3KOCUCTEMBI

LHOCMosllIkona (myschool.edu.ru)

75

76

77

78

DKOJIOTUYECKUE
TTUPAMHU/TBI

N3menenus
coo0mecTB —
CYKLECCUU
[Ipuponusie
DKOCHUCTEMBI.
DKOCHUCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpPEN U OKEAHOB
[Ipuponusie
9KOCHCTEMBIL.
DKOCUCTEMBI TYHAP,
JIECOB, CTEIIEH,
MyCTHIHD

LHOCMosllIkona (myschool.edu.ru)

LHOCMosllIkona (myschool.edu.ru)

LHOCMosalllkona (myschool.edu.ru)

https://multibook.lecta.ru/

79

AHTpPOIIOTEHHBIE
9KOCUCTEMBI.
YpOodKOCHCTEMBI.
[IpakTnueckas
pabora «M3yuenue
U OINHCaHue
ypOOIKOCUCTEMBI

https://multibook.lecta.ru/
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80

3aKOHOMEPHOCTHU
dbopMHUpOBaHHS
OCHOBHBIX
B3auMOJICUCTBUHI
OpraHU3MOB B
IKOCHCTEMAX

0.5

https://content.edsoo.ru/lab/subject/1/

81

MexaHu3Mmbl
BO3JICUCTBUS
3arpsA3HEHUN
pa3HbIX TUIOB Ha
cyOOpraHM3MEHHOM
, OPTaHU3MEHHOM,
MOMYJISIITAOHHOM H
KOCHUCTEMHOM
YPOBHSIX

https://multibook.lecta.ru/
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Konrtponbnas pabora
Ne4 1o Teme
«IKOJIOTHSL.
DKOJIOrHs BUIOB,
MIOMYJISIUH,
COOOIIECTBY

https://multibook.lecta.ru/
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buochepa —
oOmenmaneTapHas
o0ostouka 3emiu

https://multibook.lecta.ru/

84

Yuenue B. U.
Bepnanckoro o
ouocdepe

https://multibook.lecta.ru/

85

3aKOHOMEPHOCTH
CYILIECTBOBaHMUS

https://multibook.lecta.ru/
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ounochepsl

86

Kpyrosopotsl
BEILIECTB U

OUOreOXUMHUYECKUE

OUKJIbI

https://multibook.lecta.
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87

88

30HAIILHOCTH
ouocdepsl.
OcCHOBHBIE OMOMEI
CyIIu

Y CTOHYHUBOCTD
ouochepsl

https://multibook.lecta.

ru/
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89

DKOJIOTUYECKUE
KPHU3UCHI U UX
NPUYHHBI

https://multibook.lecta.

ru/

90

91

92

IIpomexyrouHas
aTTecTanus
Bo3znelictBue
4eJI0OBEKA Ha

ouochepy
AHTpPOIIOT€HHOE
BO3JICHCTBHUE HA
PaCTUTENBHBIN U
JKUBOTHBIN MUD

https://multibook.lecta.

ru/

https://multibook.lecta.

ru/
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OxpanHa mpupo b

https://multibook.lecta.

ru/

94

OcHOBHBIE
MPUHIINIIBI
YCTONYUBOIO
pa3BUTHA

https://multibook.lecta.

ru/
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YeJI0BEYECTBA U
PUPOJIBI

95

PanuonansHOE
MPHUPOJIOTIONB30BAH
W€ ¥ COXpaHEHHE
OHOJIOTHYECKOTO
pazHooOpa3us
3emnu

https://multibook.lecta.ru/

96

O06o061IeHue 1Mo
TEeME
«MuKkpo3BOJTIIOLHA,
MaKpO3BOIOYLUS U
UX Ppe3yiabTaThbD»

https://multibook.lecta.ru/

97

O0o061IeHue 110
TeEMe
«ITpoucxoxnenune u
pa3BUTHE )KU3HH HA
3emiie»

https://multibook.lecta.ru/

98

0O0001eHue Mo
TeMe
«ITpoucxoxaenune
YeJIoBeKa —
AHTPOIIOTEHE3)

https://multibook.lecta.ru/

99

0O0001enue Mo
TeMe «DKOJIOTUs —
HayKa o
B3aMMOOTHOIIEHUIX
OpPTaHU3MOBY

https://multibook.lecta.ru/

100

0O0001enue mo

https://multibook.lecta.ru/https://multibook.lecta.ru/
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Teme «Opranusmsl
U cpea OOuTaHUs»

O06001IEHNE 110
TeMe «IKOJIOTUA
101

BHUJOB U
TIOIYJISIL A

https://multibook.lecta.ru/

0O0001menue 1Mo

107 Teme «buocdepa —
riio0anbHast

O9KOCHCTEMaA»

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102

7.5

https://multibook.lecta.ru/
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMUpOBaHHUH COBpEMEHHOM
€CTECTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HECHHO BAKHBIX COIMATIBHO-3TUYCCKUX, SKOHOMHUYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YETOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MIPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHHH I[IECHHOCTHOTO
OTHOIIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHE OHOJIOruU

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX MCCIICTOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOcHCTEM (ONUCaHHE, W3MEpPEHUe, IPOBEICHUE
HAOJIOACHNH); CIIOCOOAMHU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B IIPHPO/IC.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh UX SKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOPMYyIHpYys LEJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MOJTyYeHHBIE PE3YyJIbTAThI U J1€7aTh BBIBOIbI.

BbisiBIeHHEe 3aBUCMMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BEIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiafeTb CHUCTEMOM OHMOJOTMYECKMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OMONONIMMEPBHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIE/ICTBEHHOCTb, W3MEHIUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owojorudeckne Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsiiieBoro cxojacrBa K. bapa, sBomtonronHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAsA TCOpUSA ISBOJIOLUH, TCOpUA




antpororene3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus M MPOHCXOMKIACHUSI
KyJbTYypHbIX pacTeHuit, yuyenue A.H. CeBepuoBa o0 nyTsix u
HampaBJIeHUsX 3BojroIUH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IIEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoOJIOTMYECKHUX PSJOB B HACJIEICTBEHHOU
nsMenunBoctd H.M. BaBunoBa; renetrmueckoro pasHoBecus JIxk.
Xapan u  B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4HUCed,
OMOMAacChl U SHEPTUH);

runore3bl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OyiaboHa J[x.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peuarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJda4l, BBbIABIIATH
MIPUYINHHO-CJIICACTBCHHBIC CBA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, mnmpoueccamMm MW ABJIICHUAMU; OCIIATb
BBIBOJIbI 1 IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHHWA JJI1 pa3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BEILIECTB; ITalaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTarlaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U (GaKTOpaMu Cpelbl OOUTaHWUS,
IpoLeccaMy  3BOJIIOIMM;  JBIKYHIIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB, BHJIOB, OMOTEOIIEHO30B, YKOCUCTEM M
Oouocthepsl; CTPOCHUS OPraHoB U CHUCTEM OPTraHOB PACTCHHH,
YKUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIITIX

B OpraHusmax paCTeHI/Iﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJOrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMamuu U
MpeBpalleHus] SHEPTruH, OpOKEeHHUs, aBTOTPOGHOTO U TeTepOTPOPHOTO
TUIOB TNHTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, A3MOpHUOreHe3a, HOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PA3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCHUCTBUS T'€HOB, TI€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOIO O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(OH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OoOHuTaHus,
YyeperioBaHMsl HAIPaBJICHUM SBOJIIOLMHU; KPYrOBOPOTa BEIIECTB U

IIOTOKA SHEPIUH B 9KOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOr€OLICHO30B U AKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHUsS SHEPIHH B
KJIeTKe, (POTOCHHTE3a, IJACTUYECKOI0 M HSHEPreTHYecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, Ppa3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
060pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPa, BUA00OPa30BaHus,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOUTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUsI YHEPTHH B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBS3U
OpPTaHU3MOB W cpelnbl OOWTAHWS; EIUHCTBA YEIOBEYECKHUX pac;
HE00XO0JIMMOCTH 37J0pPOBOTr0 00pa3a *KU3HU, COXPAaHEHUs pa3HOOOpa3Hs
BUJIOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAIUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh r100aIbHbBIE 9KOJIOTHYECKHE pOoOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC
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CoBpemenHas OuoONOrMsl — KOMIUIEKCHAs Hayka. buonorumueckue Hayku U
u3ydyaemble UMM 1poOiembl. DyHIaMEHTaNbHbIC, MPUKIAIHbIE U IOHCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owojoru B (HOPMHUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbel mupa. [Ipodeccun, cBszanHble ¢ Ouosnorueid. 3HaueHue OUOIOTHH B
MPAKTUYECKOW JEATEIIbBHOCTH YEJOBEKA: MEIULMHE, CEIbCKOM XO3SHCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh U ILEJIOCTHOCTh, CIIOXKHOCTHh U
YHOPSIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aILus,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOoBHU OpraHu3alMM >KUBBIX CUCTEM: MOJEKYJISIPHBIM, KJIETOYHBIN, TKaHEBBIM,
OpraHu3MEHHBIH, MOMYJISIHIMOHHO-BUI0BO, AKOCUCTEMHBIN
(buoreoneHoTndeckuii), OmochepHsiid. IIporeccrl, MPOUCXOASIIAE B KUBBIX
cucremax. OCHOBHbIE MpU3HAKU >XKUBOro. JKu3Hb Kak (opMa CyIIecTBOBaHUS

MaTepuun

Mertoabl Ouonornuyeckoi Hayku. HaOmioneHue, u3MepeHHE, 3KCIIEPUMEHT,
cucreMaruszanusa, weraaHanui. IloHsTme o 3aBHCHMOIl ®W HE3aBHUCHUMOH
nepemeHHol. [ImannpoBanue s3kcnepumenTa. [loctaHOBKa M IpoBepKa TMIIOTES.
HyneBast runore3a. Ilonstue BbIOOpKM U €€ AOCTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH IOJNYYEHHBIX PE3YyJIbTaTOB.
[IpnunHBl HCKaXEHUSI PE3yJbTAaTOB HKCIIEpUMEHTA. [IOHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Onojorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHAIbHAS €QUHHIA KUBOTO. McTopus oTKphITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[lnetinen, P. BupxoB). OCHOBHbIE NTOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOrMH: MUKPOCKOIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnmanbHoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KIIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCcTucC B CTPYKTYPUPOBAHUU KIICTKH,




TEIUIOpery . MuHepaabHbIe BEIIECTBA KIETKH, WX OHOJIOTHYECKasl pPOJIb.
Posnb kKaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue mnonumepsl. benku. AMHUHOKUCIOTHBIA COCTaB  OEJIKOB.
Crtpyktypbl OenkoBoi Mosekysbl. [lepBuunas cTpykTypa Oenka, MeNTHIHAS
CBA3b. BropuuHas, TpeTUuHas, 4YETBEPTUYHAs CTPYKTyphl. JleHaryparusi.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIum 6enKoB.
VYrneBonpl. MoHOcCaxapupl, AUCAXapUAbl, OJIMIOCAXAPUABl U IOJIHCAXAPUIBL.
OO0muit mnaH crpoeHuss U (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOIOB.
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlunmunel. ['mapodunbHo-ruapodoOHBIe cBoMcTBA. Kimaccudukamus Jmmuaos.
Tpurnuuepunsl, dochonunuasl, BockH, cTepouabl. buomormyeckue QyHKUNUN
munuaoB. O0mre cBoiicTBa OMOJIOTMYECKUX MEMOpaH — TeKy4ecTbh, CIIOCOOHOCTh
K CaMO3aMBIKaHHUIO, TIOJTYTPOHUIIAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CrpoeHune HyKI€MHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunnun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnivpaiib. MecroHaxoxaenue u ouonornyeckue Gpynkuun JHK.
Bunel PHK. @ynkunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKIIUU B
kierke. CekBenuponanue JJHK.

CtpykTypHast Ouosiorusi: OHMOXMMHUYECKHE W OHO(PHU3NYECKHE HCCICAOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: JSykapuoTHueckas M Ipokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuotudeckoil kineTku. Kierounass cteHka OakTepuili u apxeil.
OcoOeHHOCTH CTpOEHUsi reTepoTpoPHON M aBTOTPOPHOM NPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHUOT B OMOIIEHO3aX.

Crpoenre U (QyHKIMOHUpPOBAHME SyKapHOTHYecKOH kieTku. [lnasmarmueckas
MeMmOpaHa (ruazmanemma). CTpyKTypa miaasMaTudeckoil MmemOpanbl. TpaHcnopT
BEUIECTB 4epe3 IUIa3MaTHuYecKyl0 MeMOpaHy: maccuBHbIM  (nuddysus,
oOneruénHass nud@y3us), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOLIMTO3: MUHOLUTO3, (haromuros. Dk3ouuto3. Kierouynas creHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommazma. Iluto3ones. Lutockener. [IBmkeHue unmromiazMbl. OpraHoubl
kineTku. OpHoMeMOpaHHbBIE OpraHOWIbl KJIETKU: OJHJOIMIa3MaThdyeckas CeTb
(OIIC), anmapar 'onbmku, TM30COMBI, UX CTpOeHHE M (yHKUMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHoOUJIOB KJeTKU. CTpPOCHHE TPaHYISPHOTO PETUKYTyMma.

Cunte3 pacTBOpuMBbIX  OenkoB.CHHTE3 KJIETOYHBIX MeMmOpaH. [maakuit




2.4

(arpaHynspHBIA) SHIOIUIA3MAaTHYECKUN peTHKyiayM. CekpeTopHas (QyHKIHS
annapara [ombmku. TpaHcmopr BemecTB B KieTKe. Bakyoin pacTHUTENbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenne W (yHKIMM MUTOXOHApPUN M Tmuactuj. llepBuuHBIe, BTOPHUYHBIC U
CIIO)KHBIE  TIACTHABI  (POTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOIUIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannble opranougsl kietkn CrpoeHue U  (yHKUMHM HeMeMOpaHHBIX
OpPraHousioB KJIeTKH. Pubocomel. MukpoduiaamMeHTsl. MpleyHble  KIETKU.
MuxkpotpyOouku. Knerounslii nentp. CrTpoeHHEe U JBUKEHHUE J>KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTproIb.

Snpo. O6Gonouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKHA, WX CTPOEHUE U
¢bynkuuu. SnepHblii OenkOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcOoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BxmodeHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKApUOT

(pacTUTENbHOM, )KUBOTHOU, TPUOHOIN)

AccuMWISILIMSL U JTUCCUMHIISALIMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOPHBIA. YUacTHe KHUCIOpOJa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe obOecrnieueHue KieTku: mpespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakluuidl KJIETOUYHOTO
Metabonmu3ma. DepMeHThl, MX CTPOCHHE, CBOICTBA M MEXaHU3M JCHCTBHUA.
Kodepmentsl. Otanunst GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTHMOUTOPBI. 3aBUCHMOCTh CKOPOCTH ()€PMEHTATUBHBIX
peaKIuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYECKHX BewlecTB B KieTke. PorocuHre3. Poip
XJIOpOIUIacTOB B mporecce (QorocuHTe3a. CBetoBass u  TeMHOBas  (asbl.
[IponykTuBHOCTE (QoTOoCHHTE3a. BnusiHMe paznuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne (HOTOCHHTEA.

Xemocunres. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIOLIUE
OakTepuu, >KeIe300aKTepuH, CepoOAKTEPUH, BOJOPOIHBIE OaKTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Buabl Opoxkenus. I[IpoaykTel OpoxeHHS M HX
UCIOJb30BAHUE YEIOBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHU3Mbl. JTalbl dHEpPreTudeckoro oomeHa. [loaroroButenbHBIN
sTan. [ MMKoamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe OKuCIEHHE, WM KJIETOYHOE JbIXaHUE. Poilb MHUTOXOHApPUHN B
nporeccax 6uonorndyeckoro okucienus. L{uknnyeckue peakuuu. OKuCIUTEIHLHOE

dhochopmmposanue. [IpenmyriecTBa adpoOHOro MyTH OOMEHa BEIIECTB IEpe




aHa’poOHBIM. D(P(PEKTUBHOCTH IHEPTETHUECKOr0 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpMHIUMN KOMIIJIEMEHTAPHOCTH B PEAKIUSIX
MaTpUYHOTO cuHTe3a. Peann3anus HacnencTBeHHON nHopMarun. ['eneTrnueckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuynelii cuHTe3 PHK. IlpunHuuns
TPAHCKPUIILIUU: KOMILJIEMEHTApHOCTh, aHTUIIAPAILICIIBHOCTh, aCHMMETPUYHOCTb.
Tpancnauus u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amuHOKuCIOT. Ponp pubGocom B
O6uocuHTese Oenka.

Opranu3zaiiys reHomMa y mpoKapuoT U 3yKapuoT. Peryssaius akTUBHOCTU I'€HOB Y
npokapuot. ['unore3a onepona (®. XKako6, XK. Mano). Perymsauust oOMEHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycesl — Hekierounsie (OpMBI KH3HH W OOMuratHeie mnapasutsl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3a0oneBanus uenoBeka, >kuBOTHbIX, pactenuid. CIINJ[, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii mwmki, ero mnepuonbl W perymsius. HWurepdaza u  MuTo3.
OcoOeHHOCTH TIPOIECCOB, MpoTeKamux B HHTEepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrernueckuil  (HOCTMHTOTMYECKHH), CHHTETHMYECKMH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsii cunte3 JIHK — pemmmkanusa. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, IIOJIYyKOHCEPBAaTUBHBIA CHHTE3, AHTHUIIAPAJUICIBHOCTD.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
Tenomepa3a. XPOMOCOMHBIM HAa0Op KIETKH — KapHOTHM. JIMIUIOMAHBIA U
rariou bl - Habopbl XpoMocoM. ['omonornunsie Xpomocomsl. IlonmoBeie
XPOMOCOMBI.

Jlenenune xieTkn — MuTo3. CTaguum MHUTO3a U NPOUCXOASIINE B HUX MPOLECCHI.
Tunsl MutTo3a. Kapuoxknnes u nuroknHe3. buonornueckoe 3HaueHUE MHUTO3a.
Perynsmus mutotnyeckoro nukia kiuetku. [Iporpammupyemas kietouHas rubenb
— amnomnTo3.

cDYHKI_II/IOHEU'I]':HBJI TCHOMHKA

3.1

OpraHI/ISM KakK OMOJIOrHYecKasl CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OPTraHU3MOB: Oecmojioe (BKJIIOYash BETETaTUBHOE) U
mosoBoe. Bumpr  O6ecmoioro  pa3MHOXKEHUS: TMOYKOBAaHUE,  CIOPYJIISAIHA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuosxenue. [lonoBeie kneTku, uiu ramersl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Mmeioze. KpoccnHrosep. buonornyecknii cMbICiI Meno3a




3.2

3.3

1 TI0JIOBOTO Ipouecca. Melo3 U €ro MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
IIpenzaponpiueBoe pazButue. ['ameroreHes y XuUBOTHBIX. IlosioBBIE 3Kee3bl.
OOpazoBanue M pa3BUTHE IOJIOBBIX KiIEeTOK. CrnepMaroreHe3 M OOTreHe3.
Crpoenue mnonoBbIX KiIeTOK. OIMIOAOTBOpEeHHE KM SMOPHUOHAIBHOE pa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craamm 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpobnenue. Tunsr apodienus. OcoOGeHHOCTH
OpoOJeHrs MJICKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (TacTpyisauus). 3akiaaka
OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIIMSIHME 4YacTed
pa3BUBAIONICTOCS 3apofblia (IMOpHUOHANBHAS WMHIYKIHWS). 3aKiajka IulaHa
CTPOEHMS KMBOTHOTO KakK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJCHCTBUN T'€HOB.
Bnusaue Ha »MOpHOHAIBHOE pPa3BUTHE PA3NUYHBIX (PAKTOPOB OKpYKAIOLICH
Cpelbl.

Poct u pa3utue xuBoTHBIX. [locTamMOpronansHbIi epuo. [Ipsimoe u HenmpsMoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HayeHUE MPSMOr0 M HENPSMOIO pa3BUTHUA, HX
pacnpocTpaHeHue B mpupojge. Tumbl pocra >KUBOTHBIX. DaKTOPBI pErysiluu
pocTta JKMBOTHBIX M denoBeka. CTaiuM NOCTAIMOPUOHAIBHOTO pa3BUTUA Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButme pacteHuil. ['amerodutr um crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3zoBaHue cmop B Tpolecce Meknosa.
I'amerorenes y pactenuil. OIUIOAOTBOpPEHHE M Pa3BUTHE PACTUTENBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOOTBOPEHHE Y IIBETKOBBIX pacTeHHil. O6pazoBaHue U

Pa3BUTHEC CEMCHU. MexaHHu3MBbI peryjidannuu OHTOTCHE3a Yy paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA U  PAa3sBUTUA T'CHCTHKU KaK HaAYKH. OcHOBHEIE
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEL I OMOJIOTMYHBIE XPOMOCOMBI, AJJICIBHBIC
I'CHbI, AJIbTCPHATUBHBLIC IIPU3HAKH, )IOMHH&HTHBIﬁ n peuecanHHﬁ IMPU3HAK,
roMO3uroTa, rerepo3urora, 4YucTras JIMHHUA, l"I/I6pI/II[BI, T'CHOTMHII, (I)CHOTI/IH.
OcHoBHbBIE MCTOABI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, I_II/ITOJIOFI/IIIGCKI/Iﬁ,

MOJIEKYJIIPHO-TEHETUYECKUM

Monorubpunnoe ckpemuanue. [lepBblit 3akoH MeHens — 3aKoH eAnHo00pa3us
rubpuioB mnepBoro rmnokosieHus. I[IpaBuno nomuHHpoBaHus. BTopoill 3akoH
MeHngens — 3aKkOH paclieIyIeHWs MNPHU3HAKOB. [lUTolornueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanuzupyrouee ckpenuBaHue. IIpomMeXyTOUHBIM XapakTep Hacl€JOBaHMUS.
Pacmennenne npu3HakoB NpH HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCUMOTO

HacCJICcJO0BaHUsA IMPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO




CKpEILIMBaHUS.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJeA0BaHUE TE€HOB, HApPYLICHUE CLEIUICHHS MEXIy IeHaMu. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEICHUS I0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid U reTeporameTHbld mnoi. ['eHernueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHue nNpHU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

l'enoTun kak uenoctHas cucrema. lInedoTponuss — MHOXKECTBEHHOE JIEMCTBUE
reHa. MHOXKECTBEHHBI ajuieiu3M. B3auMoOAEelCTBUE HEAJUIEIbHBIX T'EHOB.

Kommnnemenrapuocts. Onuctas. [Tonumepus

3.4

3.5

BzaumoneiicTBre reHOTHIIA M Cpeabl TIpU popmupoBanuy peHoTHa. MI3MEHUMBOCTH
Mpu3HaKoB. KayecTBEHHbIC M KOJUYECTBEHHbIC MpPU3HAKW. BUIbl M3MEHUMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

Moudukarmonsast W3MCHYUBOCTb. Pomnn cpenpl B (hopmupoBaHUH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiiny npr3Haka. BapuarmoHHBIH psijt
u BapuanmonHas kpuBas (B. Horanncen). CBoiicTBa MOIU(PHUKAITMOHHON
M3MEHYMBOCTH.

I'enornnmyeckas n3MeHYUBOCTh. CBOMCTBA T'€HOTUIIHMUCCKOM M3MEHYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTuBHAsT HM3MEHUMBOCTh. MeH03 ¥ TOJOBOM IPOIECC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. P0OIh KOMOMHATUBHON M3MEHUMBOCTU B CO3JaHUU
TeHETUYECKOT0 pa3HooOpas3us B Mpe/Iesiax OTHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHBbIE MYyTallMW. SIepHbIE M LUTOILUIA3MAaTUYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBbIE MyTaltuy. [[piuuHbl BOSHUKHOBEHUST MYTaIlHi.
MytareHbl W WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacieACTBeHHOU u3meHunBocTH (H.H.

BaBI/IJ'IOB). BHCHL[epHa}I U3MCHYMBOCTDb U HACJICIACTBCHHOCTD

Kapuotun wuenoBeka. MexayHaponHas mporpaMma HMCCIEIOBaHUS TE€HOMa
yenoBeka. MeTonbl  HM3y4eHUsT TE€HETUKM  YEeJOBEKAa: TIEeHEaJOTMYeCKui,
OJIM3HELOBLIN, IIUTOrCHETHYCCKHIA, MOMYJISIUOHHO-CTATUCTUYECKHIA,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpemMeHHOE onpeereHue TeHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHCIIE C MOMOIIBIO
III1P-ananu3a.HacieacTBeHHBIS 3a00/1eBaHUs 4eJI0BEKA. I'ennrie u
XPOMOCOMHBIE 00se3Hu YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEIPACTIOI0KEHHOCThI0. 3HaYECHNE MEIUIIMHCKON TEHETUKH B MPEAOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCSCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIETKU
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JlomecTukaius U cesekius. 3apoKAeHUE CENeKINU U JoMecTuKauuu. Yuenue H.M.
BaBuiioBa 0 IEHTpax NMPOUCXOXKICHUS W MHOro0OpasHs KYJIbTYPHBIX PACTEHHM.
Ponb cenexkiuu B co3gaHuM COPTOB pacTEHUM U MOpoJ KUBOTHBIX. CopT, mopoza,
TaMM. 3aKOH TOMOJIOTMYECKMX PsIOB B HAcleACTBEHHOM u3meHumBoctu H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKUMOHHOW paboThl. VICKyCCTBEHHBIM OTOOpP: MAacCOBBIA H
WHIUBUYIbHBI. Ortanel KOMOHWHAIIMOHHON CEJIEKIIUH. HcnoeiTanue
Mpou3BoOUTENIe MO MOTOMCTBY. OTOOpP MO TEHOTHIY C IMOMOUIBIO OIEHKH
(eHoTUNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJI CeJICKIIMOHHON paboThl. PagnannoHHbIN 1
XUMHUYECKUH MyTareHe3 Kak HCTOYHMK MyTalud Yy KyJIbTypHBIX (GopM
opranu3moB. Hcnonb3oBaHHE€ TEHOMHOIO PEJIAKTUPOBAaHUS M METOOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTo MaTepraia JUlsl CeeKIIHH.
[Nomy4yenne mnonuruionioB. BHyTpuBHAoBas TuOpummsamws. birskopoacTBeHHOE
CKpellMBaHue, WM UHOpuAMHT. HepoicTBEeHHOE CKpelMBaHUE, WM ayTOPHIMHT.
I'erepo3uc u ero npuuunsl. Mcnonbs3zoBanue rerepo3uca B ceiekuuu. OtaanéHHas
ruopumaiyst.  [IpeononeHne Oecrutoss MEXBUIOBBIX THOPWIOB. JlocTrkeHus

CEJICKUIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBeKTHI, UCNIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHU3MBbl, HUX  XapakTepUCTHKa. TpaguluOHHas  OMOTEXHOJIOTHUs:
xje0oneyeHre,  MOJy4YeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuid cuHTe3. OOBEKTHI MHUKPOOHMOJIOTHYECKUX TEXHOJIOTHIA.
[IponssoncTeo Oenka, AMUHOKHCIIOT " BUTaMUHOB.VckyccTBEeHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAHNEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass MW Te€HHas WHXEHepus. VICKyCCTBEHHBII CHHTE3 TIe€Ha U
KoHCTpynpoBaHue pexkomOuHaHTHbIX JIHK. JlocTwkeHus u TepCHeKTHUBBI
XpOMOCOMHOW M TE€HHOM HWHXEHepUH. MenunuHckiue OHOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/IC OpTraHu4€CKOro Mmupa

buonoruueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpemMeHHass ~ cucTema
opranudeckoro wmwupa. I[lpuHiunel kmaccuukanuu opraHu3mMoB. (OCHOBHBIE
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

Oco0OeHHOCTH CTPOCHUS M KU3HEACSITENbHOCTH OJHOKJIETOUYHBIX OPTaHHU3MOB.
bakTepuu, apxeu, OJHOKIIETOUHbIE TPUOBI, OJHOKIETOUHBIE BOJAOPOCIH, APYTUe
HpOTI/ICTBI. KO.]'IOHI/IaJ'II)HBIe OpFaHI/ISMI)I. HBI/I}KGHI/IQ OOHOKJICTOYHBIX OpFaHI/ISMOBI
aME0OMTHOE, KTYTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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4.5

4.6

MHorokJieTouHble pacTeHHs. B3anMOCBs3b YaCTEd MHOTOKJIETOYHOTO OPTraHU3Ma.
Tkanu, opraHbl U CHUCTEMBl OPTaHOB MHOTOKJIETOYHOr0 opraHuszma. Opranusm
Kak enuHoe 1enoe. TkaHu pacTeHuUid. TuUNbl PaCTUTENbHBIX TKaHEM:
oOpasoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcoOenHocty cTpoeHUs, PYHKIUN U paClOIOKEHUS TKaHEH B OpraHax pacTeHHM

BereraruBHble 1 reHEpaTUBHBIE OpPraHbl pacTeHUl. OyHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHUE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI U
Hactud. llornomieHue BOABI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. Auddys3us ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpancriopTHble cuUCTeMbl pacTeHuid. Bbinenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. CpencTBa MacCUBHOM UM XUMHUYECKOU
3amuThl. OUTOHIIMIBI.

PazgpaxxumocTs M peryisiuus y OpraHusmMoB. PazapakumocTb W perynsauus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PocToBrIe BeliecTBa M UX 3HAYCHUE

MHoOrokieTouHbsle  KMBOTHBIE.  B3auMMOCBSI3b  4acTe€il  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, opradbl U CUCTECMblI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak enuHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX W YejoBeKa. THIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHasi, COCIWHUTENbHAs, MbILICYHAs, HEPBHAs.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacHoONOKEHUs TKaHeW B oOpraHax

JKHBOTHBIX U YCJIOBCKA

Opranbl U CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMK OPraHOB U CHUCTEM OPIaHOB.
Omopa Ttenma opranu3mMoB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHblli 1 BHYTpeHHMH ckeneT. CTpoeHHEe U TUIBI COEIWHEHUs
KOCTEM.

JIBU>KeHHE MHOTOKIIETOYHBIX KMBOTHBIX. [luTanme >kuBOTHBIX. [luTanue
IIO3BOHOYHbBIX XUBOTHBIX. I[I)IX&HI/IG JKUBOTHEIX. KokHOE JABbIXaHUC. )Ka6epHoe n
JIETOYHOE JIBIXaHUE.

JlpixaHue TMO3BOHOYHBIX >KMBOTHBIX. DBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUs
JIETKUX ITO03BOHOYHBIX KMBOTHBIX. I[I)IX&TGHI)H&?[ cHUCTeEMa 4eJIOBEeKa. MeXxaHu3M
BCHTUIISIUN JIETKNUX Yy OTUl W MICKOIMUTAIOUINUX. TpchnopT BCIIECTB Yy
opranu3moB. TpaHCHOPT BemIeCTB y KHUBOTHBIX. KpoBeHOcHas cuctema u eé
opranbl.  KpoBeHocHas  cuctemMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpANICHHs. DJBOIOIMOHHBIC  YCIOKHEHUS CTPOCHHUS KPOBEHOCHOM
CHUCTEMBI ITO3BOHOYHBIX XHWBOTHBIX. BBI)IeJ'IeHI/Ie Y OpraHu3MOB. BI)I)ICJ'IGHI/IG y
KUBOTHBIX. COKpaTUTeNbHbIE Bakyonu. Opransl BoieneHus. CBsI3b OJIOCTH TeNa
C KPOBEHOCHOW W BBIICIHTENHHOW cHUCTEeMaMH. BbieneHne y MO3BOHOYHBIX
JKNBOTHBIX. 3aIIII/ITa Y MHOI'OKJIECTOYHBIX JKHWBOTHBIX. HOKpOBBI n #ux

MIPOU3BOHBIE.
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PaznpaxkxuMoCTh U perymsiust y opranu3MoB. Pa3apaxumMocTs y 0JJHOKJIETOUYHBIX
opranu3moB. Takcuchl. Pa3apaxxumMocTh W pErynsiiius y MHOTOKIETOYHBIX
pactenuii. PocToBbIe BelecTBa U MX 3HAUYCHUE.

HepBHas cucrema u peiieKTOpHas peryiisilus Y MHOTOKJICTOYHBIX JKABOTHBIX.
HepBHas cucrema u e€ oTaesnsl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm s 3h(EeKTHBHONH (PYHKIIMOHAIBLHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  TIPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opranbl ¥ cUCTEMBI OPTaHOB uyesnoBeka. OTaesbl TOJIOBHOTO MO3Tra M03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycioBHbIE H  yCIOBHBIE
peduexcel. I'ymopanbHast peryisuuss ¥ SHIOKPHUHHAs CUCTEMa >KUBOTHBIX M
yesoBeKa. JKene3bl S9HAOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3anMocCBsI3p HEpPBHOH W SHAOKPUHHOW cucTeM. [ wumoTamamo-rurnodu3apHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbBIE B YCIOBHBIC PEQIICKCHI

5.2

5.3

3ammra opranu3ma ot Oone3Heil. iMMyHHas cuctema denoBeka. KieTodHslil u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBIA, TPHOOPETEHHBIN CrenuprIecKHii
umMmyHuTer. Teopus  KIOHanbHO-celeKTHMBHOro uMmMyHutera (I1.Dprmx,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€eBaHUI

KpoBeHocHast cucrema u e€ opranbl. Cepjue, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasnus

5.4

Jpixanue yenoBeka. uddysus razoB yepes3 MoBepXHOCTh KIETKH. JlpixaTenpHas
cucTeMa d4elioBeKa. JlpIxarenbHass TOBEPXHOCTh.  Perymsiusi  AbIXaHUA.

JIpIxareabHbIe 00BEMBI

5.5

5.6

[MumeBapurtenbHas cucreMa uenoBeka. OTnenbl MUIIEBAPUTENBHOIO TpPAKTA.
[InmeBapuTenbHble  Kene3bl.  BHYTpPHUIIONOCTHOE M BHYTPHUKIIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBonaHble. Opranbl BbiaeneHus. [louku. CrpoeHue u
¢byHKMoHUpoBaHue HeppoHa. OunpTpanus, cekpenus 1 0OpaTHOE BCAChIBAHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHuss. OOpa3zoBaHuEe MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbIIeuHas cucreMa. CKeleTHBIS MBIIINbBI 1 HUX pa60Ta.

CTpoeHHE U TUITBI COEAMHEHUS KOCTEU

Teopus sBomtonnu. Pazsutne u3Hu Ha 3emMie

6.1

OpomtorionHas  Teopust Y. Jlapsuna. Ilpenmochiiku — BO3HMKHOBEHUS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. I[apBI/IHa.




JBmxymue cuiibel 3Boaonuu BUAoB 1o Y. JlapBuHy (BbICOKash MHTEHCHBHOCTH
pa3sMHOXEHHS OpraHM3MOB, HAcCIEACTBEHHAas HM3MEHUMBOCTb, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunternueckor teopuu sBomtonuu (CTD). HeltpansHas teopus
sBomtonud. COBpEeMEHHasl 3BOJIIOIIMOHHAST OMOJIOTHA. 3HAYEHUE HBOJIIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimus Kak aJeMEHTapHas €AMHULA 3BOMIOIUH. COBpPEMEHHBIE METObI
OLIEHKM TEHETUYECKOTO pa3sHOOOpa3ust M CTPYKTYphl momyisiuuil. M3meHenue
reHooHAa MOMYJSIMU KakK 3JIEMEHTapHOE SBOJIOIHMOHHOE SIBICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOnemMeHTapHbIe (aKTOphl (ABMIKYIIME CHIIBI) O3BOJIONUU. MyTallMOHHBIN
npouecc. KomOunatuBHast u3MeHuUuBOCTb. Jlpeilp reHoB — ciydaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUs 4YacToT ajuienedl B momymauusx. Oddext
OCHOBATEJIS. Murparuu. W3onsmus TIOTTYJISIIIMIA: reorpaduyeckas
(mpocTpaHcTBeHHas ), Orosoruueckas (pernpoyKTUBHas).

EctectBennbiii  orOOp — HampaBnAomuid  ¢Gaktop dBomONHH.  DOpMBI
€CTECTBEHHOTO  0TOOpa: JABIDKYIIMN, CTAOMIU3UPYIOIIUH, pPa3pbIBAIOIIUI
(mu3pynTuBHEI). [lonoBoii oTOOp.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLHUU.
BosnukHOBeHne — mpucnocoOieHuit y — opraHu3moB.  Apomopho3bl U
uanoanantanuu. [lpumepsl npucnocoOneHuid y opranu3MoB. OTHOCUTEIHHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm U cTpykrypa. BumooOpa3oBaHue Kak pe3ysbTar
MUKposBoJtoru. M3onmsamus — kiarodeBoil (akrop BumooOpasoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJIONaTPUIECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIIOUIM3AIHS,
rudpuansays). JJMTenbHOCTh 3BOIIOLUOHHBIX ITPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 5BOMIIOLIMOHHONM OMONIOTHMHM B pa3pabOTKe HAayYHBIX METOA0B COXPAaHEHUs
O6nopazHooOpazusi. MUKPOIBOIIONKS M KOABOJIOIHUS IMAPAa3UTOB M UX XO35EB.
MexaHu3mbl pOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpHOBI

C HeH

6.3

Metoapl u3ydeHUsT MaKpOdBOMIONWU. [laneoHTONOrHYecKne METOAbl U3YYCHUS
sBoonnu. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduueckue meroasl u3yueHus 3Bomtoiuu. CpaBHenue Giopsl U hayHb
MaTepuKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emin. Bumbi-sHIeMuKu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC n CpaBHI/ITCJ'IBHO-MOp(l)OJIOFI/I‘-IeCKI/IC MCTOABI H3YUCHUA
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IBOJIIONMU. [ €HEeTHYeCKHe MEXaHW3Mbl SBOJIIOIMH OHTOT€HE3a M TOSIBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTMYHBIE W  AQHAJIOTUYHBICE  OPTaHBI.
Pynmumentapaple  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TCHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHMYeCKHEe  METOJbl  M3YYCHHUS  DBOJIIOLHUU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (PUIOTCHETUYSCKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBWia) 3BoJONMHA. HeoOpaTMMOCTh 3BONIOIUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumore3bl NpPOMCXOXKIEHUS JKM3HM Ha 3emwse. AOuoreHes u
naHcnepmus. JloHaydHble PEACTABICHUS O 3apOXKIEHUU KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOSHHOIO CaMO3apOXKICHUS JKU3HU U €€ ONPOBEP)KEHUE ONBITaMU
®. Penu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxaeHuwe >KU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HeOpraHudeckoi sBostouuu. IlnanerapHas (reosoruueckas)
IBOJIOLMUS. XUMHUYECKass SBOJIIOLUA. AOHOIeHHBIM CHHTE3 OpPraHUYeCKHUX
BemlecTB u3 Heopranuuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pa3zoBanue
noysmMepoB u3 MoHoMmepoB. KoauepBatHas runoreza A.M. Onapuna, runoresa
nepeuyHoro OymboHa JIx. XonjmelHa, reHermdeckas rumote3a [. Mémnepa.
Pu6osumsbr (T. Yek) u rumotesa «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHMYeCKHE OCTAaTKH.
I'eoxponomnorust u e€ meronsl. OTHOCHUTENbHAs M a0CONIOTHAsE T'€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas 1mkasa: 0Hbl, Opbl, HEPUOBL, JTOXH.

HavanpHble sTansl oprannueckoil sBomonuu. IlosiBieHrne U BONIONUS NEPBBIX
KJIETOK. OBOJIONUS MeTabonu3Ma. BO3HMKHOBEHHE TIEPBBIX OSKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHAJIOT IEPBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl 1 3yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). OBOJIOIHMOHHOE MPOUCXOXKIECHHUE
BUpYycoB. IlpoucxokieHne MHOIOKJIETOUHBIX OpraHu3MoB. BoO3HHMKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHHi. OCHOBHBIE apoMOp(O3bI
pactenuil. Beixon pacrenuii Ha cymy. IlosiBneHue CHOpOBBIX pacTeHUN U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl HBOMIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOproBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii n pentwiuid. IIpoucxoxxaeHne MIEKONMHUTAONIUX U
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ntun. [lpuHnun kmodeBoro apomopdo3a. OcBoeHue OECNO3BOHOYHBIMU H
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 10 3paM U NEepUoJaM: apxeH, IpoTepo30i, Maneo3ou,
Me30301, KaiHO30M. OOmas XapakTepUCTHKAa KIWMaTa H TEOJOTHYECKUX
nporieccoB. [losiBieHne U pacuBeT XxapakTepHbIX OPraHu3MOB. YTIIe0Opa3oBaHueE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EpHI.

MaccoBble BBIMUPAHHUS — 3KOJOTHYECKHE KpHU3UCHI mponuioro. IlpuumHsl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHUN. COBpPEMEHHBIN SKOJIOTMYECKUN KPU3HC, €ro

0CO0EHHOCTH

Pasgensl m 3amaum  anTpomonoruu. Mertoasl anTpononoruu. (CTaHOBIEHUE
IIPEICTAaBICHUM O MPOUCX0KIEHUH YeoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO uyenoBeka € KUBOTHBIMU. CHcTeMaTHUECKOE IIOJIOKEHUE YeJIOBEKa.
CBugerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hU3HO0TIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInYMs 4eaoBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOMl CUTHAJIbHOMN
CUCTEMBI.

JBwxkyne cuibl ((hakTopsl) aHTPOINOreHe3a: OHOJIOrMYEecKHe, COIUaIbHBIC.
CooTHoteHrne OMOIOTHYECKUX U COIUANTBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHbBIE CTaANN aHTPOIIOreHe3a. ABCTPATONUTEKH — ABYHOTHE TIPEIKH JIHOEH.
UYenoBek  ymenblid, IE€pBbIE  M3IFOTOBJIEHUsS  Opyaud Tpyna. UYemnosek
MPSMOXOJISAIIMNA W TEpBBIA BBIXOA JIoAeH 3a mpenensl Adpuku. Yenosek
reienb0eprckuii — oOIuUi NpeoK HeaHAEepPTATbCKOro 4YellOBEeKa W YesloBeKa
pazymHOro. YesnoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOI'O uesjoBeKa. EcCTecTBEeHHBI OTOOpP B HOMYJNSLHMSIX
yenoBeka. MyTalMoOHHBIN Tpoiiecc W nomuMopdusM. [lomynsiiroHHbBIE BOJHBI,
npetid reHos, Murpanusa u «3PpQPexT oCHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. [lonarne o pace. bosbmme pacel: eBponeouaHas
(eBpaswmiickasi), aBcTpajo-HerpougHasi  (PKBATOpUAIbHAS),  MOHTOJIOMIHAS
(asmaTcko-aMepHuKaHCKasi). Bpemss M myTH pacceleHHsl 4YejoBeKa IO IIJIaHETe.
EnuncTtBOo  wenoBeueckux pac. HaydHas  HeECOCTOATENBHOCTH — pacHU3Ma.
[IpucnocoOneHHOCTh YelloBEeKa K pa3HbIM YCIOBUSIM OKPYKAIOLIEH CpeJibl.
Bnusiaue reorpaduyeckoit cpensl M apeiida TreHOB Ha Mopdoioruro U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U IMpUCymue MM 3aKOHOMCPHOCTHU
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Paznensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMH HAyKaMH.
Metoaer skonorun. lloneBeie HaOMIOAEHUS. DKCIEPUMEHTHI B  OKOJIOTHH:
NpUpPOAHbIE U JabopaTopHble. MoJenupoBaHHE€ B JKOJIOTUA. MOHUTOPUHT

OKPYIKaIOIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEepHOcTH uX neiictBus. Kiaccuduxaums
9KOJIOTUYECKUX (PAKTOpOB: alOuoTHyeckue, OUOTHUYECKUE, aHTPOIOIECHHbIE.
OOme 3aKOHOMEpPHOCTH JCHCTBHS 3Kojorudeckux (akropo. IIpaBuio
munumyma (K. npenrens, FO. JIu6Gux). TonepaHTHOCTb. DBPUOHOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBeT Kak sKojorudeckuii (akrop. JlecTBue pasHbIX
YYaCTKOB COJIHEYHOIO CIEKTpa Ha OpraHM3Mbl. OKOJIOTMYECKUE TIPYIIIbI
pacTeHMil M JKUBOTHBIX IO OTHOUIEHMIO K cBeTy. CUrHajnbpHas pojib CBETA.
doTonepruoausm.

Temmneparypa kak oskojoruueckuil Qaxrop. [JlelicTBMe TemmepaTypbl Ha
opranusmsl. [1oMKuIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocte kak skojorudeckuit ¢axkrtop. IIpucnocobnenus pacteHui K
oJiIep KaHuio BogHOro Oananca. Kiaccuukaius pacTeHUi MO0 OTHONICHHIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/AYILIHAs, I1OYBEHHAs,
ryOuHHAs ~ MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DPU3NKO-XUMHUYECKUE
OCOOCHHOCTH Cpell oOMTaHMs OpraHu3moB. llpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmbl. BHenHue 1 BHyTpeHHHE pUTMBL. CyTOUHBIE U TOINYHBIE
putMbl. [IpHcrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSM YCIOBUM
AKU3HU.

XKuznennoie Gopmbl opranusmoB. [lonsTHe o xu3HeHHON ¢opme. KU3HEHHbIE
(GbopMBI pacTeHMii: JepeBbs, KyCTapHUKH, KYCTaPHUYKH, MHOTOJIETHHE TPaBBI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIAPOOMOHTHI, T€OOHOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOEHMSI U 00pa3a )KU3HU.

buotuueckue daxtopbl. Bumbl OMOTHYECKHMX B3aUMOJICHCTBUN: KOHKYPEHIIHUS,
XHUIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomepamus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoOJecTBUS  (Tonuueckue, (Qopuueckue, (¢dabpuueckue). 3HaUEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Ui CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTECPHUCTHUKU MOITYJIAINHA. HOHYJ'ISIHI/IH Kak Ouoyiornueckas

cucremMa. Posib HEOHOPOIHOCTH cpelibl, GU3NUECKUX OaphepoB U 0COOEHHOCTEH
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OunoyoTUM BHIOB B (DOPMHPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPBHI MOMYJISIIUN.
OcHOBHBIE TOKa3aTeNu MOMYJSLHUHU: YUCIEHHOCTh, IIOTHOCTb, BO3pacTHas M
MOJIOBasg CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLUs.

Dkosioruueckasi CTpykrypa mnonyiasauuu. OIleHKa YHUCICHHOCTH TMOIMYJISIUU.
JluHaMuKa nomyisuuu U e€ peryisiuus. buoTudeckuil moTeHuuan NOIyJIsuu.
MogaenupoBanre AWMHAMUKKA —nonyssinud. KpuBble pocTa  YHMCIEHHOCTH
nonynsuuu. KpuBble BbDKUBaHUS. Perynsuusi 4MCIEHHOCTH MOMYJSLMI: POJIb
(akToOpoB, 3aBUCSAMIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. DKOJIOTUYECKUE
cTpareruu BUJ0B (I- u K-ctparerun).

[TonsTHe 00 sKOMIOTHYECKOM HUIIEe BUIa. MecTooOnTanne. MHOTOMEpHast MOJIEITb
skosiorndeckod Humu JIx.M. XarunHcona. Pa3mepbl 3KOJIOTMYECKON HMIIIM.
[ToTennmanpHas U peain30BaHHAS HUIIIY.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. BuIbl M MX JKU3HEHHBIE
CTpaTeruud.  3aKOHOMEPHOCTHM  TOBEACHUS U MUTpAIMd  JKUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOIAHBIX BUIOB

CooOmiectBa opraHu3mMoB. buorneHo3 u ero crpykrypa. CBsi3u Mexay
opraHu3mMamMu B OHOIEHO3€. DKOCHCTeMa Kak OTKpeITas cucrema (A.J[x.
Tencnu). OyHKIIMOHAIBHBIE OJOKM OPraHM3MOB B 3KOCHCTEME: IMPOMYIEHTHI,
KOHCYMEHTBI, peayueHTbl. Tpodudeckue ypoBHU. Tpoduyeckue Lemd U CETH.
Abuotnyeckue 61moku skocucteM. [TouBbl M wibl B 3KocucTemax. Kpyrosopor
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBbI. buomMacca U mpoayKius. DKOJIOTHUECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBL. AHTPOIIOT€HHBIE BO3JCHCTBUS HaA
cykneccun. KnmumakcHoe coobiiectBo. bruopaznooOpasue u mojgHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPOINOTEHHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMA.
Arporienos. Paznuanst Mex1y aHTpOMOT€HHBIMU U IPUPOTHBIMU YKOCUCTEMAMHU.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI yYpOo3kocucTeM. ['opoackas ¢uiopa u
¢dayna. CuHaHTpONU3alKs TOPOACKON (ayHbl. bronorudeckoe u X03sHUCTBEHHOE
3HAYEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEHIECTB MEXAY CMEKHBIMU 3KOCHCTEMaMU.Y CTOMYUBOCTh
OpraHu3MOB, TOMYJSIIUA U DKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3ICHCTBUN

buochepa — oOmennanerapHas o06ono4yka 3emiu, TAE CYIIECTBYeT WIH
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cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6ocdepbl U ero (pyHKIUH.
3akoHOMEpHOCTH cymiecTBoBaHus Ouocdeprsl. OcobeHHocTH Ouochepsl Kak
robansHOM  dKocucTeMbl.  Jl[uHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHOr€OXMMHUYECKHE LMKl (yriepoja, asoTa).
PurmuunOCTh siBICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAIPA,
XBOMHBIE Jleca, CMEUIaHHbIE W IIMPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPONHYECKHE Jieca, BBICOKOTOpPbi. Kimmar, pacTUTeNnbHBIA U
KUBOTHBIA MUp OMOMOB CYIIIH.

Ctpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OLEHKAa UX PECypCHOro MOTEHIHala U
o6uochepHbIx QyHKIUN

DKOJOTrHYecKe KpU3UChl U UX MpUYMHbL. Bo3nelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3Ayxa. 3arpsi3HEHHE BOJIHOM CPEJibl.
Oxpana BogHbIX pecypcoB. Paspymenne mousbl. OxpaHa TOYBEHHBIX PECYPCOB.
W3menenue knumara.

AHTpPOIIOTeHHOE BO3JCHCTBUE HA PACTUTEIBHBIA U JKUBOTHBIA Mup. OxpaHa
PaCTHTEIBHOTO W KUBOTHOrO MUpa. OCHOBHBIC NMPHUHIMITBI OXPAaHBI TPUPOJIBI.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie tepputopun (OOIIT).
Borannudeckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA U TMPUPOIBL
PammonanbHOE€  MPHPOIONONBE30BAaHHNE W COXpPaHEHHWE  OMOJIOTHYECKOTO

pazHooOpaszus 3emin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.

buonorus. buonorudyeckue cucrteMsl 1 npoiecchl; 10 knacc. yriyoieHHoe
oOyuenue TepemoB A.B., IletpocoBa P.A. O61iecTBO ¢ OrpaHUYEHHOM
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

buomorusg. 10 kmacc. Yuebnoe nmocodue. Kamenckuii A.A. Ilaceunux B.B.,
Py6uoB A.M.¥Yriy6nennsiii yposenb. B 2-x vactax. [IpocBemenue,2025.
EI'D. buonorus: THIIOBBIC SK3aMEHAIMOHHBIC BapuaHThI: 30 BapuaHTOB / MO
pen. B.C. PoxsoBa. — Mocksa : U3narenbctBo «HarnmonainsHoe
oOpazoBanuey, 2026.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

buonorus. buonoruyeckue cucreMsl u npoiiecchl; 10 kiacc. yriyoieHHoe
ooyuenne TepemoB A.B., IletpocoBa P.A. O611ecTBO ¢ OrpaHUYEHHOM
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

buonorus. 10 kitacc. Yuebnoe nocodue. Kamenckuii A.A., Ilaceunuk B.B.,
Py6uoB A.M. YrinyOnennsiii ypoBeHb. B 2-x vactax. [Ipocsemenue,2025.
EI'D. buonorus: TUIIOBBIC SK3aMEeHAIMOHHBIE BapuaHThI: 30 BapHaHTOB / MO/
pen. B.C. PoxnoBa. — Mocksa : M3narensctBo «HannonansHoe
oOpazoBaHue», 2026

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

1. https://myschool.edu.ru/

2. https://4eqe.ru/video-biologiya/page/2/

3. https://content.edsoo.ru/lab/subject/1/ npakTuxkym

4. https://edsoo.ru/

5. https://myschool.eduprosvet.ru

6. https://multibook.lecta.ru/
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