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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpaszoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX MOJIOKEHUH (peiepanbHOil paboyelt mporpaMmMbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJSICTCS OJIHUM W3 KOMIIOHEHTOB MpeIMETHOU obsiactu «ECTeCTBEHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01IKUM, cpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHUX Y4YeOHBIX MPEAMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYaroUUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIULIMHOM, YKOJIOTUEH, TICUXOJIOTHEN, CIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUE o
Hea M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yrayOn€éHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpOBaHME IO pas3feinaM ¢ TeMaMm, paclpeleieHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MNPUHIIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  of0miero  oOpa3oBaHMsi, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIee pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUSI, TPEACTaBICHUNA O 370pOBOM oOpasze XKU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MIO3HABATEIBHOU  JIE€SITEIIBHOCTH
oOy4JaronmMxcst MO OCBOCHHUIO COJIepKaHUsl OHOJOTMYECKOro 0Opa3oBaHUs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.
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VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHero oOmero oopa3zoBaHus
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacuIMpeHre U yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJIE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUU W OHOJOTUU Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLUOHHOIO YYEHUS U SKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriiyOJIEeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusX  CPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro COAEpXKaHUSI COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX NPH HU3YYEHUU  OO0YyYaroIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMM HAa YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
pacuiMpeHbl U yriayOJeHbl OHOJIOTUYECKHE 3HAHMUS O PACTCHHSX, >KUBOTHBIX,
rpu0ax, OakTepusX, OpraHuU3ME 4YEeJIOBEKa, OOIIUX 3aKOHOMEPHOCTAX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIATHOTO U MOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BaTh KaK OPUEHTHUPHI JJISl MOCIEIYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYUYCHHBIMU OOYYAIOIUMHUCS TIPU H3YUCHHUU
bu3UKY, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 9SBOJIOLUMOHHBI MOAXOABl K HW3YYEHHUIO OHOJIOTHU.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJIS KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHUsi OMOJIOTUYECKOro pa3HooOpaszus 1utaHetel. Tak, B 10 kmacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHOJIOTMH, SMOPHOJIOTHU U
OMONOTUN PA3BUTUS, TEHETUKU U CEJICKIUU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHWUS OOyYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHaromuu, (usznonorun uenmoBeka. B 11 kiacce M3ydaroTCs SBOJIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buonorus» mpu3zBaH  00ecleYUTh  OCBOEHHUE
OOYYarOIIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJICH, TPUHIIUIIOB U TIPaBUJI,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
WCCJICTIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHWU. [[s
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OOydarommxcs K OHOJIOrMM Hapsaay co
3HAYUTENbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIICHUSI U Pa3BUTHS
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TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUIITNX OMOJIOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriryoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCITO0JIB30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONPEAEIEHHON 00JIacTh
npo(ecCUOHANbHON JIeATENIbHOCTH, CBSI3aHHOM C OHOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOr0 00pa3oBaHusl.

JoctixkeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yriayOJa€HHOM ypOBHE 00€CTIEUNBAETCS PEHIEHUEM CIEIYIOLUX 3a/a4:

OCBOCHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTaBIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUpa; O
CTPOCHUHM, MHOIrooOpa3uv M OCOOEHHOCTAX OHOJIOTHYECKUX CHCTEM (KJIEeTKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYYarolMXCsi C METOJaMU TO3HAHMS MKUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMU  METOJaMU  OUOJIOTUYECKUMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TEHETUKU U
CEJICKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKOHM OWOJIOrMH, MaJCOHTOJOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B JjabopaTtopum W B mpuponae (HaONoneHHE, WU3MEpEHHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJIcHHE OOYYalOIIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAJIbHO-3KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILICHUIO K OKpYXKalIIelH NpUPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO0  OKPYXKAIOIIUX JIIOAEH; OOOCHOBBIBaATH M COONIOAATH  MEPBI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TIPaBWIa TTOBEJACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y 00yUaIOIUXCSI MHTEJUIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B TMPOLECCE 3HAKOMCTBAa C BBIJAIOUIMMHUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpobjIeMamMH, METOI0JOoTHEH
OHOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHUS AKCIIEPUMEHTAIIbHBIX
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UCCIIEIOBAaHUM, pelIeHus: OMOJIOrMYECKUX 3a/1a4, MOACIUPOBAHUSA OMOJOTHYECKIX
O00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00YyYaIOUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1[EJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOWIEH KyJbTyphl TMOBEACHHUS B MPHPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OO0y4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOochephl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 310POBbS
OKpY)Karomux Jrojed  (coOmroneHuss Mep nOporiakTuku — 3a00JieBaHUM,
oOecrnieueHrne O€30MacHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHW€  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpa  0OyYarolMMHUCS
VHIMBUTyaJIbHOU o0Opa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WH/IMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO1ee 4ncao yacoB, OTBEICHHBIX HA U3yY€HUE OMOJIOTMU Ha yriyOJeHHOM
YPOBHE CpeIHETo 001Iero oopasoanusi, cocrabiser 204 gaca: B 10 xkmacce — 102
yaca (3 Jaca B Heziento), B 11 knacce — 102 vaca (3 yaca B HEZIEIO).

Ot60op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OMOJIOTHH
OCYIIECTBIISIETCSL ¢ YYETOM CHEnu(UKU €ro COJEp)KaHHs W HaNpaBJIEHHOCTH Ha
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsX CpPEIHEro
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M MpaKTHUYeCKux padot. Takxke ydactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENBCKUX PadoT,
TEMaTHKa KOTOPBIX ONPENCNSIeTCS y4YUTeJeM Ha OCHOBE  HMEIOIIUXCSA
MaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOJHBIX YCIOBHIA.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. Kparkas ucTopust pa3BUTHS
Ouosiornu.  buonornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIATHBIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OMOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JlemoHcTpanuu

[Toptpets: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apgeui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3yYCHUE

KuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBAa >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CJI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEJICHUE, PA3IPAKUMOCTb, K3MEHYMUBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, YKOCHUCTEMHBIMN
(bmoreoneHoTnyeckuii), OmochepHniii. Ilporecchl, MPOMCXOAAIINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpPH3HAKH >XKHUBOTrO. JKWM3HB Kak ¢opMa CyIIecTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [lnanupoBanme skcnepumenta. [loctaHoBka w
npoBepka rumnore3. HyneBas runores3a. [lonsartue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUsA PE3YyJIbTATOB JKcnepuMeHTa. [loHsATHe
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanun
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Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(EepeHIInaIbHOE
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmnvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHuEe: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomarorpadus, aektpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBaHUE,
[111P)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpUTENIS, peareHTa, y4acTHUE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryJsiquu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckre BelleCTBa KIETKW. buonormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Monekyibl. [lepBuunas
CTpyKTypa Oenka, TMenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kriaccudukauuss  OGenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.
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VYraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXaPUAbl U MOTUCAXAPUIbI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurmunepunbl, ¢Gocpoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
aunuoB. OO1Me CBoWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuino Yapradda. Ctpykrypa
JAHK — nBoiinast cniupans. Mectonaxoxaenue u ouonornueckue gpynkuun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne monekyinsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCYNKU, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposarue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNIeKkco8. KomnbromepHulil ousaiin u
Opeanuyeckull cunmes OUOMOJEKYN U UX HeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupojie», «PacrpeneneHne XuMUIECKUX 2JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyNbl», «CTpoeHHEe MOJIEKYI
yraeBoaoBy, «CTpoeHue MOJeKyd JUnuaoB», «HykienHoBbIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKAsl IOCY1a U 000PYI0BaHKE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OEITKOB ¢ TOMOIIBIO KAYeCTBEHHBIX
peaKIii».

JlaGoparopnass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.
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CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpOoPHON U aBTOTPOPHONW MPOKAPHOTUUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenue u (GYHKIHMOHUPOBAHUE AYKapUOTUUYECKOU KJICTKH.
[Tnasmatuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHCIOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddy3us, obneryénnas auddysus), aKTUBHBIM (IMIEPBUYHBIA U BTOPUYHBIN
aKTUBHBIK TpaHcriopT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 Hacoca. DHJOIMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Hurtomna3ma. [luto3one. LluTtockener. [IBmxeHne nuroriazMbl. OpraHouasl
kietkn. OnHoOMeMOpaHHBIE OPraHoOUJbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (GyHKIMHU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpOeHHE TpPaHyJSIPHOTO PETUKYJIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas ¢yHkius anmapata ['onsmku. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [onvoixcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABI  KJIETKH:  MUTOXOHJAPUM,  ILJIACTU[IBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (GyHKIIMA MUTOXOHApPWUN H Tuiactui. llepBudnsble,
BTOPUYHBIE H  CJOXHBIE  IUIACTUAB  (POTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIINX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramernmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsii
neHtp. CTpoeHHWE U JBWKEHHE IKIYTMKOB U peCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka sigpa, XPOMATHH, KapUOIIa3Ma, SAPHIINIKU, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHol 00010uKku 6 mumose. AHoephbiii
Mpaucnopm.

Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu
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[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumpt 1 cxeMbl: «CTpoeHHE JYKapUOTUYECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIEeTKW», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpENnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «l3ydeHuE CTPOEHHS KIETOK pa3IMYHbIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlaGoparopnass padora «lccienoBanne mia3mMoiin3a W JIETUIA3MOJIMN3A B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckass padora  «l3ydyeHue  [BWKEHUA  UUTOIIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHUe JHEPIHU B KJIeTKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIN. YyacTue KUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreruueckoe oOecredeHue Kietku: mnpespameHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBONCTBA U MEXaHU3M JEHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (PEPMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nUSMeHmuvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponp XJIOpOIUIaCTOB B MPOLECCE
dotocunteza. CetoBasi u TeMHOBast Gasbl. Pomoovixanue, Cs., Cy. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIE OpTraHU3MBI. Dranbl AHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
npoiieccax ouonoruyeckoro okucnenus. [{uknnueckue peakuuu. OKUCIUTENHHOE
dbochopunupoBanue. Ouepeus memoOpanno2o epaduenma npomonos. Cunmes
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AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB nepes aHadpOOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JdeMoHCcTpaIMuA

[Toptpertsr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYyIOBaHME AJII MPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTIPETapaToB.

Jlaboparopnass padora «l3ydeHue  KATaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHass uHGoOpMalus U peaju3anus eé B KieTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOIO CHHTE3a. Peanu3zanusa HacieAcTBEHHON MHpopMaluu. I eHeTnyeckui
KOJ, €ro cBoucrTBa. TpaHckpunuus — wmatpuunblii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoui kiemke. Hexooupyiowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnoBuss OuocunTeza Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
onocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHos. OpraHuszals reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepoHa (d. XKako0, XK. Mano). Monrexynapuvie mexanusmovl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HexieTounbie (OpMbI )KU3HU B 00IUTaTHBIE Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycubie 3a0oneBanusi yenoBeka, XxuBOTHBIX, pactenuii. CIIN]], COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.
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JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«baktepuodarm.

IpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisuusa. WHrepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekariux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUN (MTPEMUTOTUYECKUI ) IEPUOIbI HHTEP(DA3BI.

Marpuunbin cunre3s JIHK — perumkanwms. [Ipunnuner penmkanun JHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbll  HaOOpel  XpomocoM. ['oMonormunsle xpoMocombl. [losoBeie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynsiumss mutotndeckoro nmkia kiuetku. [Iporpammupyemas kieTtodyHas
rubesnpb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHANbHAs TeHOMHUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KlemKkay» — ouourngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mmuto3», «CTpocHHe
xpomocom», «Permukanus JJHK.

O6opyoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
Jyka (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIHHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIETOYHbICE TpHUObI, OJHOKIECTOYHbIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.
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B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIMI 1 pacioIOXKEeHHUs TKaHEeH B OpraHax pacTeHUN.

TKaHU XKUBOTHBIX U YEJIOBEKA. THIIBI KMUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN H
pAacmoJIOKEHUS TKAHEN B OpraHax )KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUBHbIE OpraHbl pacteHuil. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U YenoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHUH ckeneT. CTpoeHHe u
TUIIBI COEAUHEHUS KOCTEM.

JIBrokeHue  OpraHm3MoB.  J[BMOKEHHWE  OJHOKJIETOYHBIX ~ OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MblmieuHas cucreMa. Peduiekc. CkeneTHbie MBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHMHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHyTpuIonoctHoe u
BHYTPHUKJIETOUYHOE nuuieBapeHue. [Iutanne mO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHbie xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >xuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX T[O3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITUL U
MJIeKOTUTaomux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHCrOpT BEHIECTB Y OPraHM3MOB. T[paHCHOPTHBIE CUCTEMBI PACTEHUM.
TpancropT BemecTB y XKUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaelieHus. DuinbTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIAEIUTENBHON cucTeMaMu. Beiaenenue y
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MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y YEIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCTHI MPOCTEHINMX. 3aluTa Yy MHOTOKJIETOYHBIX pPACTEHUH.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranusma oT OosnesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIH W TPUOOPETEHHBIM crerudMIeCKUi
UMMYHHTET. Teopusi KiIoHalIbHO-celekTuBHOTO uMMyHHuTeTa (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIE€BaHUM.

Pazmpaxxumocte ©  perynsuuss |y OpraHu3MmoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxuMocts U peryiasauus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Peduexkc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocCBs3bp HEpBHOW M SHIOKPUHHOW cucTeM. [ umoTtanamo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKENET 4YeOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMaY, «Koxay, «MBpI11euHast CUCTEMAY,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHHE MBIIIIbDY,
«Mmmynurer»,  «Kumednomonoctuele», «CxeMa  INHATaHUS  PACTEHUI»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHuEe H0XKIEeBOro uepssi», «HepBHas
cuctema pbeio», «HepBHas cucrema ssarymkm», «HepBHas ~— cucrtema
npecMblkaromuxcs»,  «HepBHas — cucrema  nrtuny, «HepBHas — cucrema
MIeKonuTamux», «HepBHas cuctema yenoBeka», «Peduexcy.
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OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AecTBreM (hepMEHTOB, 000pyAOBaHUE IJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUHN, MOJIEIIH TOJIOBHOTO MO3ra Pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BET€TaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbIci
M€i103a M TIOJOBOro Impouecca. Melo3 W ero MecTo B JKM3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOpPHUOHATBLHOE pa3BUTHE KUBOTHBIX. CrnocoObI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apOIbIIIEBBIX JUCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WMHAYKIUA).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3yylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKpYKAIOMIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuonaneubiii mnepuon. Ilpsimoe u
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAaYE€HHE NPSAMOIO0 M HENPSIMOTO
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pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUmbl pocTa KUBOTHBIX. DaKTOPHI
PEryJIINU POCTa KUBOTHBIX U yejoBeka. CTaiuu MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepnoapl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B Mporecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJIluyd OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOkeHHe», «Tumbl Oecrmonoro
pasMHOXEHUD», «Pa3MHOXEHHE XITaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHue Tuapb, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3onay, «OCHOBHbIE CTaauu OHTOreHesa», «llpsamoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pa3Butue capa”Humny,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHMKIT MXa», <«KHU3HEHHBIM  IUKI
MManoOPOTHUKAY, « KU3HEHHBIN ITUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEenapaTax.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOMXKEHHUS BBICHIUX
pacTeHUu».

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

Hctopusi craHOBiIEHHMS M pa3BUTHA TEHETUKU Kak Hayku. Paboter I
Mennens, I'. ne @pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKUE MOHITUSL U CUMBOJIBL. [ 'OMOJIOTMUHbBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASI JIMHUSL, THOPUIbI, TEHOTHII, (DEHOTHII.
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OCHOBHBIE ~ METOJbI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JdeMoHCcTpaIMuA

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

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHX

WCCIIEOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHud. [ unores3a 4ucToThl raMer.

AHanm3supyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacmierienre npu3HAKOB MIPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpenuBanue. Tpetuid 3akoH MeHzens — 3aKOH HE3aBUCUMOTO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKpEILBaHUS.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJIEIOBAHUE TIE€HOB, HAPYIIEHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenu3M. B3anMoJencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITU.
['eHeTrueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIIMU B TOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmunps! n cxemsl: «IlepBblil 1 BTOpo# 3akoHbl Mennens», « Tpetuil 3aKoH
Meunnens», «AHanu3upymollee CcKpelmuBanue», «HemomHoe aoOMUHUpPOBaHHEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka Tmosay,
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«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCIICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb A
JIEMOHCTpAllMM CILEIJICHHOTO HACJIEIOBAaHUSI MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpompenapar: «J[po3odunay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Yy APO30(PHITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Moaudukanuonnass U3MeHYMBOCTh. Ponb cpeast B (OpMUpPOBAHUU
Mo u(UKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(dUKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTHITHYECKOW H3MEHUMBOCTH: KOMOMHATUBHAS, MyTaIlldOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
T€HETUYECKOT0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIHUPOBAHHBICE MYyTallMu. SlaepHble U
HUTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX Gakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabmuubr w  cxembl: «Buapl wu3meHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a0oieBaHus YyeoBeKay, « Buabsl MyTarmiiy.
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ObopynoBaHue: *KUBbIE U TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpaduu) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapuallMOHHOrO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y aApo3oduinsl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHas mporpamMma HCCIEIOBaHUS T€HOMA
yelmoBeka. MeTonbpl  M3y4eHUs ~ TEHETHUKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1I1P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YeslOBEKa. [ €HHbIE U XPOMOCOMHBIEC
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICUCHUH T€HETUYECKHUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTU peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3YecKOMy U XHUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karolie cpeabl. ['eneTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUsIM.

JlemoHcTpanuu

Tabnuipl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JloMecTukanust W celeKuus. 3apoKJACHUE CEJEKIMU W JIOMECTUKAIIHM.
VYuenne H. WM. BaBumoBa o IleHTpax mNpouCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUil. Posib cenekumu B CO3aHMU COPTOB PACTEHUH W TOPOJ
*uBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKIIMOHHOM pabOThI.

Metonbl cenekiMOHHOM paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
npousBoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTua NIOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momolIbio aHanm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak HCTOYHUK MYTAlUi Y KyJIbTYPHBIX
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¢opm opranusmoB. Mcnonp3oBaHWE TE€HOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matepuana st CEJIEKIHH.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
bnuskopoAcTBEeHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. l'erepo3uc W ero npuuuHbl. lcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTEHUI U JKUBOTHBIX. «3e1éHas
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYENd U1 CO3JAaHUS  HOBBIX COPTOB M THOpUIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax VIYUUeHUs. CYUecmayouux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHLIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeodosuvlx uoeli U nepcneKmueHbIX MmexHoI02UlI.

JleMoHCTpanumn

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00pa3usl KYJIbTYpPHBIX
pacTeHui», «3aKOH FOMOJOTUYECKHX PSIOB B HACIEACTBEHHON HM3MEHUYMBOCTHY,
«Metonpl cenexkummny, «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTeHUN».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATEBHBIM YYacTOK, B TEIUIMYHOE XO34WCTBO, B J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoy0rust U CHHTeTHYECKASI OMOJIOTUA

OOBeKThI, HUCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE M TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaOIIHUECs B MPUPOIe OMOCUHTETHUECKUE MYTH.
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Kinerounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK U TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W  COMATHYECKUN
smOpuorene3. lcrnonab30BaHWE TarlIOWJOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. HMcnonv3zosanue MOHOKIOHAIbHBIX U NOJUKAOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. MeTOA TpaHCIUIAHTALIMM SEP KIIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOoCcOMHass W TE€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MH)KECHEPUH.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOIIEMbl T€HHOW HHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meaunuHa. [11[P-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 MIpoTeoMa
YeJoBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 3J0poBbs. M cCHonb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Ttepanusi paka. 3D-Omowmkenepus mnsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTHH, CO3/1aHUsl KOMILJIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHoBieHHE MOJEKYISAPHBIX MEXaHHU3MOB
dbynkuuonupoanusi PHK-comepkamuyx BUpYCcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOJACTBEY, «KieTouHass nHKeHepUsn», «I €HHass HHKEHEPUSD.

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOUYHOKUCTBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOUMOHHBIX NPEACTABJICHHI B
Oonosioruu

OomonmonHas teopusi Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.

JIBrKy11M€e CUJTbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXXEHHUSI OpPraHM3MOB, HACIEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).
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Odopmiienne cuaTeTnueckor Tteopuu dBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsT Ouoyiorusa. 3HayeHUe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMuA

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. apsun, C. C. YerBepuxos, 1. U. lImaneraysen, Ix. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kaprta-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJlbTypHBIX (OpM
KarmycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauns Kak 3JIEMEHTAapHas €IWHHLA 3BOJIOLUH. COBpEMEHHBIE METOJIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooHJa TOMYJISUMU KaK DJIEMEHTAPHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOpbl (IBMXKYIIME CHIIbI) SBOMIONUH. MyTalMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
OCHOBartensl. JDgpgpexm oOymuiiounoeo 2opaviuika. CHUdCEHUE 2eHemUYecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexkma Opeiigha 2enos 6
bonvuux U Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOMyJISIU:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisiomuii ¢akrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIHIA
(nm3pynTuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHHE W HBOMIOLUS COLUAIBHOTO
NOBEJECHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOAIBOJIIOLIUH.
Bo3HukHOBeHHE — mpucnocOOJeHu y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3MoB: MOP(GOIOTHYECKUE,
duznonornueckue,  OMOXUMHUYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOsBOMIOIMU. M3omsius — kioueBod (aktop BugooOpazoBanusa. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJUIONaTPUUYECKOe (reorpaduueckoe),
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CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JIuTenbHOCTh BOTIOIUOHHBIX MTPOIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3pabOTKE HAay4YHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpa3usi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JdeMoHCcTpaMu

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

Tabmuupl u cxembl: «MyTanuoHHass H3MEHUYUMBOCTHY, «llomymsuuonHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxyiue
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas W30S MOMYJALUNA CEBaHCKON (openmy,
«['eorpauueckass HM30IAMUS  JIUCTBEHHUIl CHUOMPCKOW U JIMCTBEHHHULIBI
naypckoiny, «llomynsiiuoHHbIE BOJTHBI YUCIEHHOCTH XUIIIHUKOB U KePTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3mM», «JKuBble UCKoraembie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHU3MOB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buasl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOsl BUgooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHME BHUJIOB CHUHUID),
«ITomumouasl pacTeHuit», «KamycTHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3BEped C MpUMepaMH pa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyesaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
pPa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB IO MOPQPOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

Meronpl  M3y4eHMs ~ MaKpOdBOMIOLMHU. [lameoHTONOTrMYECKHE  METOIbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3yueHus sBomronuu. CpaBHeHHe GIIOpBHl U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bumabl-
DHIAEMUKU U PEIUKTHI.
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OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbIL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  H3Y4YEHUsS  HBOJIIOLUU.
['omonoruunsie reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01re 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmensvl yHKYuUi.
HeoOpatuMocTps 3BomoLMH. AJanTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
DBOJIIOLIHH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Pununoduts»y,  «CemeHHBbIE
nanopoTHUKW», «buoreorpapuueckne 30HbI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 5MOPHOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0111e 3aKOHOMEPHOCTHU IBOJIFOLII.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcnepMusi. JloHaydHble TPEJICTaBICHUS O 3apOXKJICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamu .
Penu, JI. Cnannanuanw, JI. [Tactepa. [IpoucxoxxaeHue sKu3HU U aCTPOOUOIIOTHS.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reosmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemecTB W3 Heopranuueckux. OmeiTr C. Mumiepa u I'. IOpu.
OOpazoBanue moiuMepoB u3 MoHoMmepoB. Koarepsatnas rumotesa A. U.
Onapuna, runoresa nepBuyHoro oynsona k. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

HUctopust 3emumm U MeroAsl €€ wu3zydeHus. lckomaemble OpraHUYecKue
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHasE H  aOCOIIOTHAsS
reoXpOHOJIOTHS. [ €0OXpOHOJIOrMYeCcKas IKana: S0HbL, 3Pbl, IEPUOBI, STIOXU.
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HauvanbHbie 3Tanbel opraHndeckord sBoionud. llosgBieHne u 3BOTOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOJTIOIMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokIeHrne UIBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Talbl 3BOJIIOLMHM KUBOTHOrO MHpa. OCHOBHbIE apoMOpP(O3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntuil. [lpunuun xmroyeBoro apomopdosza. OcBoeHHe OECO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3pamM M MEpHOAaM: apXxeu, IMpoTepo30il,
najgeo3oi, Me3030M, KailHO30il. OOmas XxapakTepucTHKa KiIuMara |
reojornyeckux mnpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
oco0enHnoctu. [Ipobiema coxpaneHus 6MopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIBI OPraHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. IOpnu.

Ta6nuie! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKJIeHUs *Ku3HuW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsI DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHorokierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHbIe,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
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«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKON dpe», «Pa3BuTue KuU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pPACTCHUM pa3IWYHBIX OTMAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAKHBIE IIPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTULl U 3BEpeEu,
KOJUIEKIIMM OKAMEHEJIOCTEMN, IOJE3HBIX HCKOMAEMBIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sadoparopHas  paGora «MopenupoBaHME ~— ONIBITOB
Muiepa—HOpu 1o u3y4eHuto abMOT€HHOTO CHHTE3a OPraHUYECKUX COETMHEHHUM B
HNEPBUYHOM aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocOOEHHOCTEN CTPOEHMSI MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune yea0BeKa — AaHTPOIOI eHEe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesOBEKa. PemurunosHeie
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4eI0BEKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEINIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBesieHUeckre. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBL.

JBrkymue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHnEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMU AHTPOIIOreHe3a. PaHHME ueroBeKOOOpa3HbIE 00€3bsSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo1e. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenmoBek TrelmenbOeprckuii  — 00mMIA  TIPENIOK
HEaHJIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YermoBeK HEaHAEepTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu AdQpuku.
[TaneoreHeTrka U NajgeoOreHOMHUKA.
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OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHBIA mpouecc W noauMop@usM. [lomyssiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPexkT ocHOBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAs
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOIeHHOCTh YeoBeKa K Pa3HbIM YCIOBUSIM OKpY)Karolleld Ccpebl.
Bnusnue reorpadguueckoil cpeapl H Apeiida reHoB Ha Mop(doJoruo u
(U3HOJIOTHIO YETIOBEKA.

MexaucuuIuinHapHsle  MeToAbl B ¢u3nyeckol  (OnMosornuyeckoil)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YEJIOBEUECKUX MOMyJsUuid. bruocouuaibHble HCCIEIOBAaHUS NPHUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOr0O M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTpONOJ0TuNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKeNeT 4YelnoBeKa M CKENEeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILIUE CUJIBI AHTPONIOTE€HE3a», « IBOTIOLUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepransupny, «k KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITarbl HIBOJIFOLUHN YEJTOBEKA», «Packl yenoBeka.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu Hax0JOK MUCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4ejJoBEKa M Yeperna IIMMIIAH3€, MOJENb KUCTH 4YEJIOBeKa U KHUCTHU
HIMMITaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0KIECHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HA0OPTraHU3MEHHBIX CHCTEM € OKpY KaloLiel cpenoi

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
9K0J0TuU. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.
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Metonsl sxonoruu. [loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopartopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npupogor. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JdeMoHCTpaMuA

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, 2. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMsl: «Pa3gensl sxomoruny, «Metoabl skonorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbl».

JlabopaTtopHas padora «M3yueHne METOJI0B DKOJIOTMYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEUCTBUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBbl.

AbuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid dakrtop. JleicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temnepatypa kak oskojorumdyeckuid (axrtop. [leiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacTeHuil K
nojJiep KaHu0 BojHOro Oananca. Knaccudukanust pacTeHUH MO OTHOUIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO pPEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHus OpraHU3MOB K
YKU3HU B pa3HbIX CpeJiax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBIL. CyTOUHbBIE H
roguunbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonste o Ku3HEHHON (opme.
Kusznenusie PoOpMbI pacTEHU: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
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TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMOICHCTBUMU:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOKO03 U ero (opmel. [lapazutusm, koorneparus,
MyTyajlu3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHHMS OpPraHU3MOB B cpeje
obutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYECHUSI.

JdeMoHCcTpaMuA

Tabmuubl U cxembl: «JKkonorudyeckue @akrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenpl O0OMTaHUS OpraHu3MoB», «buoIOrMYEeCKUEe PUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHus, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHus», «CumMOnos3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOMBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapuu U KOJUICKIIMN TETUIOIOOMBHIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapul Y KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAAlONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUM OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XApPAKTEPUCTUKU  TOIMYJISIIHHN. [Monmynsiuss ~ Kak
Oounonornyeckas cucreMma. Poib HEOTHOPOMHOCTH Cpenbl, (Pu3ndecKkux 6apbepoB U
0CcOOeHHOCTEW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTENW MOMYJIALMU: YUCICHHOCTh, IUIOTHOCTb,
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BO3pDaCTHAas M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKkonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIHH.
JvHaMuka nmomynsiuuu U €€ peryyanus. bHOoTHYecKui MOTEHUHAN MOIMYJISIIUU.
MoaenupoBanue TMHAMHUKHA NONYJISINAK. KpuBbIe pOCTa YACIEHHOCTH NOMYJISIIHAM.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huiie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon Humm Jx.M. XatumHcona. Pa3zmepsl 3kosiormyeckon
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. BuAbl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buonorndeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: k. 1. XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa momyasiuum», «Bo3pacTHble  OUpaMHIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opraHuzMamun», «Mogeinb sxkosorndeckor Humu k. VM. XaTunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHU K
PACCETICHUIOY.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. Cszu Mexmy
OpraHu3Mamu B OUOIIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKkuMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTHl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBsl 1 Wikl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK 3HEPTUH
B OKOCHUCTEME.

OCHOBHBIC  TIOKa3aTeIuM  JKOCHCTEMBbI. buomacca ©W  MNPOIYKIUA.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMACChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.
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[TpupoaHbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvbl mopeli u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOodskocucteMm. [opojackas
bnopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buomormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 pyHKkyuonuposanuu sxocucmem. IIepeHOC SHEPTUU W BEIICCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX munos Ha
cybOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20 ~ HOPMUPOBAHUS  AHMPONO2EHHO20  8030€UCMEUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuet u cxembl:  «CtpykTypa  OuolleHO3a»,  «JDKOocHUcTeMma

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenun nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nupamuaa OMOMacchly, «IKOJIOTHYECKas MUpaMUa SHEPTUNY,
«ObpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue paszHooOpaszusi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX 3KOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arposKOCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmiennanerapHass o0ojiouka 3eMiIM, TJ€ CYUIECTBYET WM
CYILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
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VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BelIecTBO Orochepsl U ero PyHKITHH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rio0abHOM PK0ocUCTeMBbI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BCIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3oTra). PUTMHUYHOCTE sSIBIEHUM
B Omocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o Omome. OCHOBHbIE OMOMBI CYIIM:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IMIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIeCa, BRICOKOTOPhs. KilnMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIMS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIHANIA U
onocdepHbIX PYHKITUH.

JlemoHcTpanuu

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

Tabmuubl 1 cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupojse», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Bojabl B mpupoje», «OCHOBHbIE OMOMBI Ccyminy, «Kiaumatudyeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTpOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIM U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE TMPHUHIIUIBI OXPAHbI MPUPOJIBL.
Kpacaeie xHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
boranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS UYEJIOBEUECTBA U IPUPOIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3MCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccre008anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCnocobHotl dnepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
ungopmayuu no  cocmoaHul0 OmMOeNbHbIX U008 u IKkocucmem. (OcHOBb
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9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCTEM.

JdeMoHCcTpaIMuA

Tabmuubl w  cxembl:  «3arpsisHeHHEe  aTtMocepb»,  «3arpsi3HEHHUE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMbl€ PUPOJIHBIE TEPPUTOPUNY», «MOAEIIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCST TPOTPaMM  CpeIHEro o00Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YeHHIO  OHMOJIOTHH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBL, CHOCOOHOCMU CMABUMb L€ U CTPOUTH KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHLHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHMS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorusy»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIETrocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/a4, BBHIMOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKACHUSMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTPUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHoi, ropaoctu 3a cBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO0 U MaMITHUKAM MPUPOIBI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ LIEHHOCTH;
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TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPHI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryspHas Quznyeckas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCUOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  pealn30BbIBAThH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaEMble TIPH HW3YYCHUU OHOJIOTHH
3HAHUS W YyMEHUsI TpPU peHIeHuu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocucTeM, brochepsr);

AKTUBHOE  HENPUATHUE JCUCTBHUM, NPUHOCIIIMX BpEI  OKPYXKAKOLIEH
NPUPOIAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;
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HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOM EATEIBHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKky OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpodieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTEe BBIXOAA U3 III00AJbHBIX AKOJIOTHYECKUX MPOOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TMPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIIEHU OOUIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3Y4eHUH OUOJIOTUH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh MOJy4yaeMble 3HAHUs i1 aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJII0 TIOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMMU.
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METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SBJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIA (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHUE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
yHUBEpCaJIbHBbIC ydeOHBIC JcHCTBHS (ITO3HABaTElIbHBIC, KOMMYHHUKATHBHBIC,

PErYJISITUBHBIE), 00ecreynBaroIIne dbopmHpoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalOLIUXCS; CIIOCOOHOCTD
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS U  YHUBEpCAJIbHblE ydeOHbIE JIEHCTBUS B
M03HABATEJILHOM U COLIMAIEHOM MPaKTUKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpazoBaHuss y oOydaromerocss OyayT chOpMHUPOBaHbl [O3HABATEIIbHbBIC
yYHHUBEpCaJbHble yueOHbIE JEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHBbIC YHHUBEpCAlbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHAas
TESITEIBHOCTb.

MeTtanpeamMeTHbIE pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIero
00pa30BaHus JOJKHBI OTpaXaTh:

Osuanenue YHUBEpPCAIbHBIMU y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a30Bble JJOTHYECKHE e CTBHA:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHUM 3HAHUM NPHUEMBI JIOTHYECKOTO MBIIUICHHUS
(anmanmza, CUHTE3a, CpaBHEHMUSI, KJacCupUKaImu, 0000IIeH s ), pACKPBIBATH CMBICT
OMONIOTHYECKUX TOHATHH (BBIACIATh UX XapaKTEepPHBIEC MPU3HAKH, YCTAaHABIMBAThH
CBSI3M C APYTUMU TIOHATHSMH);

ONpEAENATh LEIN JAEITeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUHU HX
JOCTHUKEHHSI, COOTHOCUTD PE3YJIbTAThI JEATEIHOCTH C MTOCTABICHHBIMU LEIISIMH;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKUE pacCykAeHus (MHIYKTUBHbIC, JCIyKTUBHBIC, II0
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;
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IPUMEHATH CXEMHO-MO/IEJIbHbIE cpenctea Ui IPEACTaBIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMU  Pa3HOrO0  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
1EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus NpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUI0O U TMPUMEHEHUI0 B Y4EeOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILIJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NeSITEIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIlIeHUs, HaXOAUTh APTYMEHTHI IJIsl J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHaJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUIeHHs 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYHO 00JacTh
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTAaTh HOBBIE HJIEW, MpeUiaraTh OPUTMHANbHBIE MOAXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33a4H, IOMYCKAIOIINE aTbTepHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmManmeii:
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OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAINK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUECKU OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynTupoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUYeOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS PA3IMUHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  IpEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONb30BaTh HAYYHBIM S3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUE 3HAaKM U CUMBOJIbI, (hopMyibl, abOpeBHATypy, HOMEHKJIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  PAcClO3HABaHWA U 3aIIUTHl  HWH(pOpMaIHH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o6menmne:

OCYIIIECTBISTh KOMMYHHUKAIIMK BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHM TIO CYIIECTBY OOCYKIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHMS MpeisiaraeMoin
3aJ]a4uM, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULMUN JPYTHMX YYAaCTHUKOB
JMajiora Ui TUCKYCCUH);

pacrmo3HaBaTh HEBEpOaJbHBIE CpEACTBA OOIICHHs, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYallWH,
YMETb CMAT4YaTh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BJIAQJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOCCETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eSITeJIbHOCTh:
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NOHUMAaTh M HCIIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThI IPH pelIeHUH OUOIOTHIECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJIEHCTBUS MPHU PEIlIEHUU Yy4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJIbl COBMECTHBIX NEHUCTBUM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpUHUMATh LA  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJIATH IUIAH JICHCTBUM,
pacnpeienarb pojud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJEH C IMO3WLIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh NHULIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEIIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKUBOW MPUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3ajlaul B 00pa3oBaTebHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESIM;
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BJa/JeTh HAaBbIKAMU  [O3HABATENbHOM  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMbIX JIEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI PEQUIEKCUH I OLEHKU CHUTYyalluH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

PUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.
NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHSI COJEPXKAHHMS Y4YEeOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunabHOro  oOyueHust  oOydaronuxcss  Ouojmoruu. OHHM  BKJIIOYAIOT:
cnenuduyeckue st OMOJOTUY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUI 1O
OCBOCHHIO, UHTEPIPETAMN U MPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojaM U3y4eHUs.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tipeamera «buonorus» B 10
Kacce JTOKHbBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobjieM  paluoHaIBLHOTO
MIPUPOIOTIOIH30BAHUS, O BKJIQJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOTOJIaralIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(knetounas teopus T. IlIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHast T€OpHs
HacnencTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1eHTpax
MHOTO00pa3usi W MPOUCXOXKIACHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TOKOJIEHHUS, PACIIEIUICHUS, YUCTOThI TaMeT,
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HE3aBUCUMOTO HacienoBanuss [. Menzaens, TOMOJIOTUYECKHX PSAJOB B
HAaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOIO IIO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHHUE,
HaOJIIOICHNUE, DKCTICPUMEHT);

yYMEHUE BbIICTATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxkTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKA, IIPOIIECCOB JKU3HEACSITEIBHOCTH,
MIPOTEKAIONTUX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHUICCKUX
MPOIIECCOB: 0OMEHa BemIecTB (MeTaboIM3M), MPEeBpaIlEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHMS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHA  OpraHum3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXIY OpPraHOMJAMH KIETKH U HX
GYyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (GYHKUUSIMH, MEXITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pPAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXKIY OSTallaMH
oOMEeHa BEIIECTB, dTallaM KJIETOYHOTO IUKJIA U KU3HEHHBIX IUKJIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKW JKMBBIX CHUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsi JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pelIaTh OMOJOTHYCCKUE 3a0a91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKUMH TIPOIIECCAMHU U SBJICHUSMH, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOJATH
npaBuia npu padbote ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh HUX OKCIECPUMCHTAIBHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, aHATU3UPOBATH TMOITYYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOoTHH,
HKOJIOTUU W MEJUIMHE, MPOBOJAUMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U
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nyOJdMYHO  TPEJNCTaBIATh  MOJYYEHHBIE  pEe3yNbTaThl Ha  YYEHHYECKHX
KOH(EpEeHIINSIX;

YMEHHME OLICHUBATh JTUYECKHUE AaCIEKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  OuosorMd ¥ MEAMLIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC W3MEHEHHWE T€HOMa W CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);

YMEHHE OCYILIECTBIATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodecCuoHaIbHOU
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOJIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPABJIEHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOILIEH Ipodeccuu u
IPOJOJDKEHHE OMOJOrMYeckoro oOpa3oBaHMs B OpraHu3alusaX CpEeaHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeECT€ U POJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpa, B IO3HAHWU 3aKOHOB NPUPOJbI M PEIICHUU SKOJIOTHMYECKUX
npo0OjieM 4YelnoBeYecTBa, a TaKkKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOIOTIONB30BAHUS, M B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOILICHUS K MPHUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHHE BJAJETh CHUCTEMOM OMOJOrMUECKUX 3HAHMUW, KOTOpas BKIOYAET
ONpeNeNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralomuX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, 3KOcucTeMa, Ouocdepa), OHOIOrMUYECKHUE TEOPUU
(oBomrortmonHas teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHUs HBOJIIOINN), YICHHS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus [[x. Xapau m B. BaitnOepra,
3apoabiieBoro cxoacrea K. M. bapa), npaBuna (munumyma . JIuOuxa,
HKOJIOTHYECKON MHpaMuJibl 3HEpruM), runoressl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMH  HAy4YHOro  TO3HaHWUS,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX JKUBBIX OOBEKTOB U HIKOCUCTEM
(omucanue, u3MepeHue, HaOI0JeHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBIICHUS U
OLICHKH aHTPOIOTEHHBIX U3MEHEHUH B PUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
KOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, ABWXKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOT'O otOopa, aJIJIONIaTPUUECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JABWKYIIMX CUJ HBOJIIOLIMK HA T€HO(MOH] MOMYJISALNUH,
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MPUCTIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepEeIOBaHUS HANIPABICHUIN
IBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B 3KOCHUCTEMAX;

YyMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMPOIECCaMU HBOJIIOIUH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HEe3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHus, aOMOTHYECKUX U OMOTUYECKHX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl JIOKA3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs] MHOroo0Opasusi BUIOB U
IKOCHCTEM KaK YCIOBUS COCYIIIECTBOBAHUS MPUPOJBI M YEIOBEUYECTBA,

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISATH MPHUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMU MIPOIECCAMH U SBICHUSMU, 1€TaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M IPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrtBamu, GOpMYIHpPYS Ielb MCCIEIOBAHUS, aHAJTU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOBL;

yMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyOJMMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(DepeHIusX;

yYMEHUE OILIEHWBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEJIOBEUECKUX pac, O MPUYHMHAX, MOCIEIACTBUAX U CHOCO0AaX MpeoTBpAIICHUS
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JEATEeTLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEITHCKOTO XO35SHCTBa, MHUIIEBON
MIPOMBINIJICHHOCTH, YIUIYOJIsATh TO3HABAaTEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTByWOIIEW mpodeccun U MPOJOIDKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIETO 00Opa30BaHUAI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HauMeHnoBanue KoanuecTBO 4acoB BocnuTaTeabHbI
Ne JaexkTpoHHbIe (UU(poBbHIE)
pa3ejioB M TeM Konrpoabnbie IIpakTuyeckue KOMIIOHEHT
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NPOrpamMMbl padoThI padoThbI
1 Buonorus xak 1 0 0 http://school-
HayKa collection.edu.ru/catalog/?subject%5B%5D=29
5 JKuBnie cucTeMbl U 5 0 0 http://school-
UX M3YyYCHHUE collection.edu.ru/catalog/?subject%5B%5D=29
http://school-
3 buosorus knerku 2 0 0.5 collection.edu.ru/catalog/?subject%5B%5D=29
AAMITIECKaS http://school
4 OpraHusaliA 10 1 1 collection.edu.ru/catalog/?subject%5B%5D=29
KJICTKHU
5 Crpoenue u 8 0 9 http://school-
(GYHKIUH KIETKH collection.edu.ru/catalog/?subject%5B%5D=29
OOMEeH BeIEeCTB U htto://school
6 TpCeBpalticHue 9 0 1 collection.edu.ru/catalog/?subject%5B%5D=29
SHEPTUHU B KIETKE
HacnencreBennas
7 nHpopmanus u 9 0 05 http://school-
peanuzanus e€ B ' collection.edu.ru/catalog/?subject%5B%5D=29
KJIETKE
8 JKu3HeHHEIN IUKIT 5 1 1 http://school-
KJIETKHU collection.edu.ru/catalog/?subject%5B%5D=29
C p: -
9 TPOCHUE U 17 0 15 http://school

byHKIIUU

collection.edu.ru/catalog/?subject%5B%5D=29



http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
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OpraHu3MoB
Pasmuoxxenue u tto://school
10 PasBUTHC 8 1.5 collection.edu.ru/catalog/?subject%5B%5D=29
OpraHU3MOB
I'enernka — Hayka
0
http://school-
11 HACICACTBCHHOCTH 2 0.5 collection.edu.ru/catalog/?subject%5B%5D=29
U U3MEHUYUBOCTHU
OpraHU3MOB
3aKOHOMEPHOCTHU http://school Aet
2 HaCJICICTBCHHOCTH 10 1 collection.edu.ru/catalog/?subject%5B%5D=29 =~ POCCHHICKON
HAyKH
13 3aKOHOMEPHOCTHU 6 15 http://school-
N3MEHYUBOCTH ' collection.edu.ru/catalog/?subject%5B%5D=29
14 I'eneTnka 3 05 http://school-
YyeJIoBEeKa ' collection.edu.ru/catalog/?subject%5B%5D=29
15 Cenexims 4 1 http://school-
OpraHu3MoB collection.edu.ru/catalog/?subject%5B%5D=29
buorexuonorus u htto:/school
16 CHHTCTHHCCKAA 4 0 collection.edu.ru/catalog/?subject%5B%5D=29
OnoJIoTHA
http://school-
17 Pesepsroe pems 1 0 collection.edu.ru/catalog/?subject%5B%5D=29
OBIIEE KOJIMYECTBO
YJACOB I10 102 13.5

[NPOT'PAMME



http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
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11 KJIACC
No HaumMmenoBaHue KoanuecTBO 4acoB 5 ( (l) ) BocnurarebHBI
JIeKTpPOHHbIE (HH(ppPOBLIE .
n/ | pas/iejoB H TeM Bcer  Konrpoasnnl  IIpakruyecku P P H KOMIIOHEHT
o0pa3oBaTe/ibHbIE PeCypChl
n NporpaMMel 0 e padoThbl e padoThbl
3apoxeHue u
pa3BUTHE http://school-
1 SBOJIFOIIMOHHBIX 4 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
Hpe/ICTaBIICHUN B 9
ouoJIoruu
http://school-
MuxkposBoironus u ] .
2 . P H 14 1 2 collection.edu.ru/catalog/?subject%5B%5D=2
e€ pe3ynbTaThbl 9
http://school-
MakposBoaronus 1 ] .
3 . P H 6 0 collection.edu.ru/catalog/?subject%5B%5D=2
e€ pe3yJbTaThl 9
[Ipoucxoxnenue u http://school-
4 pa3BUTHE )XKU3HU Ha 15 0 15 collection.edu.ru/catalog/?subject%5B%5D=2
3emiie 9
[Ipoucxoxnenune http://school-
5 yeJI0BeKa — 10 1 1 collection.edu.ru/catalog/?subject%5B%5D=2
AHTPOIIOTEHES 9
DKOJIOTHSI — HayKa 3amoBe THUKHU
0 Poccun
B3aMOOTHOIIICHHUS http://school-
6 X OPTaHU3MOB U 3 0 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
HaJOPraHU3MEHHBI 9
X CUCTEM C
OKpYy>Karolen



http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
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cpenoi
ODLAHI3MEL I http://school-
7 p 9 0 1.5 collection.edu.ru/catalog/?subject%5B%5D=2
cpena oouTaHus 9
http://school-
D
8 Koo uB HHOB H 9 0 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
MO YIS 9
OKonorug htto://school
6 ' p: s_c ool-
9 coobiects 12 0 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
DKOJIOTUYECKHE 9
CUCTEMBI B
buocdepa — http://school-
10 riao0abHas 6 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
HKOCHUCTEMA 9
YenoBek n http://school-
11 OKpY>KaroIas 6 1 0 collection.edu.ru/catalog/?subject%5B%5D=2
cpena 9
http://school-
12 PesepBHOe Bpems 8 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
9
OBILIEE KOJIMYECTBO
YACOB IIO 102 3 7.5
ITPOTPAMME



http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KoanuecTBo yacos Jara
- U3yYeHUS DJIeKTPOHHBbIE HU(PPOBLIE
n/ Tema ypoka Bcer KoHTpoabHBI IpakTnyecku
Ilnan/paxk = oOpasoBaTe/ibHbIE pecypchl
Il 0 e padoThbl e padoThbI .
buonorus kak 03.09.2024
KOMIIJICKCHAs HayKa U http://school-
1 KakK 4acTh 1 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
COBPEMEHHOTO 9
obmiecTBa
05.09.2024  http://school-
2 H(mfble CHCTEMBL I X 1 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
CBOMCTBa o
YpoBHeBast 05.09.2024 http://school-
3 OpraHu3aIMs )KUBBIX 1 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
CHUCTEM 9
Hcropust OTKpBITHS U 10.09.2024 nittp://school-
4 U3YYEHHUS KIIETKH. 1 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
Krnerounas Teopust 9
MeTtoab! 12.09.2024
MOJIEKYJIIPHOU U
KJIETOYHOU OMOJIOTHH. htto:/fschool
5 Hpaxriecias pabora 1 0 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
«M3ydyeHre METO0B 9
KJICTOYHOM OMOJIOTHH a
(xpomatorpadmus,
anexTpodopes,



http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
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g depeHInanTbLHOe
LHEHTPUPYTUPOBAHUE,
[I1IP)»
XUMHUYECKUH COCTaB 12.09.2024 | http:/ischool- :”S.C hool- .
6 0 collection.edu.ru/catalog/?subject%5B%5D=2
KIICTKH 9
MuHepanbHbIe 17.09.2024  hittp://school-
7 BEILIECTBA KJIIETKH, UX 0 collection.edu.ru/catalog/?subject%5B%5D=2
Ouosorn4ecKas poJb 9
Opranuueckue 19.09.2024
BeIIIEeCTBA KJICTKU —
oenku. JlaboparopHast http://school-
8 pabora «O0HapyxeHUe 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
O€JIKOB C MTOMOIIILIO 9
KaueCTBEHHBIX
peaKuuii»
CaoiicTBa, 19.09.2024  hittp://school-
9 KJIacCCU(UKAINS U 0 collection.edu.ru/catalog/?subject%5B%5D=2
GyHKIMH GETKOB 9
Oprannueckue 24.09.2024
BENIECTBA KJICTKH —
http://school-
10 YHICBOIAL 0 collection.edu.ru/catalog/?subject%5B%5D=2
Oprannueckue 9
BENIECTBA KJICTKH —
JIUTTHTBI
CraproBas 26.09.2024 htto:/fschool
11 KOHTpOIbHas paboTa 0 c_oI‘I)ectimu.ru/cataloq/?subiect%SB%5D=2

10 TEKCTaM
aIMUHUCTpAITIH

9



http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
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http://school-collection.edu.ru/catalog/?subject%5B%5D=29
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Hyxnennoseie 26.09.2024
kucnorsl. JJHK u PHK.
Jlaboparopnas pabota htto://school
12 «Hccnegonange 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
HYKJIEMHOBBIX KHUCJIOT, 9
BBIJIETICHHBIX U3 KJIETOK
Pa3IMYHBIX
OpPTaHHU3MOBY
Ctpoenue u GyHKIINH 01.10.2024
AT®. Jlpyruc http://s_chool— '
13 0 collection.edu.ru/catalog/?subject%5B%5D=2
Hykieozuarpudocdar 9
bl (HT®D) B
CexBenuponanue JIHK. 03.10.2024 htto:/fschol
14 MeToREL reHOMHKH, 0 c_olrl)ectimu.ru/cataloq/?subiect%58%5D=2
TPAHCKPUIITOMUKH, 9
MIPOTEOMHKHU
= 03.10.2024  http://school-
15 Merozer erpyKTypHoit 0 collection.edu.ru/catalog/?subject%5B%5D=2
oumosorun 9
Turmbl KISTOK. 08.10.2024 | nhttp://school-
16 IIpokapuoTtnueckas 0 collection.edu.ru/catalog/?subject%5B%5D=2
KJIETKa 9
Crtpoenue 10.10.2024
JYKapUOTHYECKOU htto:fisehool
17 neri. Tlpaxtirieckas 0.5 c_oI‘I)ectimu.ru/cataloq/?subiect%SB%5D=2
pabota «3ydyeHnue 9
CBOMCTB KJIETOUHOM
MEMOpaHBI»
18 [ToBepxHOCTHBIN 0 10.10.2024 http://school-
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arrapar KJICTKU

collection.edu.ru/catalog/?subject%5B%5D=2
9

OnnomeMOpaHHbBIC 15.10.2024
OpPTraHOU/IbI KJICTKH.
[TpakTruyeckas pabora http://school-
19 «M3ydeHue BHKEHUS 1 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
LUTOIUIa3MbI B 9
PACTUTCIIBHBIX
KJIETKaX»
[TonyaBTOHOMHBIE 17.10.2024
OpraHor bl KJICTKHU:
MUTOXOHAPUH,
e http://school
20 Jlabopatopuaz pabora 1 0.5 c_t)I‘I)ectimu.ru/cataloq/?subiect%SB%5D=2
«MccnenoBanue 9
MJ1a3MOJIN3a U
JeTIa3MOIH3a B
PACTUTCIIBHBIX
KJIETKaX»
17.10.2024  http://school-
21 Hewembparibie 1 0 collection.edu.ru/catalog/?subject%5B%5D=2
OpPTraHOUbI KJIETKU 9
22.10.2024  http://school-
22 CTpoerme u GyrKiH 1 0 collection.edu.ru/catalog/?subject%5B%5D=2
saapa 9
CpaBHHTENBHAS 24.10.2024 htto:/fschool
23 XAPAKTCPHOTIIA 1 0.5 c_oI‘I)ectimu.ru/cataloq/?subiect%SB%SDzz

KJIETOK 9yKapHOT.
Jlaboparopnas pabota

9
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«M3ydenue cTpoeHUs
KJIETOK pa3JINYHbIX
OpraHu3MOB»

24

25

26

Accummianus u
JTUCCUMMUJISIIUS — JIBE
CTOPOHBI META00IHU3MA.
Tuner oOMeHa
BELIECTB.
JlaGoparopHnas pabora
«3yuenune
KaTAJIUTUYECKOU
aAKTUBHOCTH
¢bepmeHTOB (Ha
MIpUMEpPE aMIJIa3bl HIIH
KaTaJsasbl)»

DepMEHTAaTUBHBIN
XapakTep peakiuit
KJIETOYHOTO
MeTabonu3Ma.
JlaboparopHnast pabota
«3yuenue 1
(bepMeHTaTUBHOTO
pacIleIIeHHs
MIEPOKCH]IA BOJIOPOJA B
pPacTUTENBHBIX U
KUBOTHBIX KIIETKAX)

benku-akTuBaTOpHI U
OCIKU-UTHTHOUTOPBI

0.5

24.10.2024

05.11.2024

07.11.2024

http://school-
collection.edu.ru/catalog/?subject%5B%5D=2

9

http://school-
collection.edu.ru/catalog/?subject%5B%5D=2

9

http://school-
collection.edu.ru/catalog/?subject%5B%5D=2

9
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. 07.11.2024  http://school-
27 ABTOTPOQHBIH THI 0 collection.edu.ru/catalog/?subject%5B%5D=2
oOMEHa BEIIECTB 9
12.11.2024  http://school-
28 doTocuHTE3 0 collection.edu.ru/catalog/?subject%5B%5D=2
9
XeMOCHUHTE3. 14.11.2024
JlaGoparopHnas pabora
«CpaBHeHuUe http://school- ://S.C hool- .
29 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
MIPOIIECCOB 9
dboTocuHTE3a U B
XEMOCHHTE3a»
AHa’poOHbIE 14.11.2024
opranusmbl. Bujsl
OpOXKEeHUSI. http://school-
30 JlaGoparopuas pabora 0 collection.edu.ru/catalog/?subject%5B%5D=2
«CpaBHeHue 9
MIPOLIECCOB OPOKEHUS U
JIBIX AHUS
AspoOHbIE OPraHU3MBI. 19.11.2024
Sranmt http://school-
31 0 collection.edu.ru/catalog/?subject%5B%5D=2
HEPTEeTHYECKOTO 9
obmeHa B
DHeprus MeMOpPaHHOTO 21.11.2024
IpaJMEeHTA IPOTOHOB. http://school-
32 Cunre3z AT®: pabora 0 collection.edu.ru/catalog/?subject%5B%5D=2
npoToHHoi AT®- 9
CUHTa3bI
33 Peakuuu MmaTpraHOTO 0 21.11.2024  http://school-



http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29
http://school-collection.edu.ru/catalog/?subject%5B%5D=29

,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

CHUHTE3a collection.edu.ru/catalog/?subject%5B%5D=2
9
Tpanckpunims — 26.11.2024 | http://school-
34 MaTPUYHBIA CUHTE3 0 collection.edu.ru/catalog/?subject%5B%5D=2
PHK 9
3 28.11.2024  http://school-
35 Tpartemsius it € 0 c_oI‘I)ectimu.ru/cataloq/?subiect%SB%5D=2
JTaIlbI 9
Konuposanue 28.11.2024
aMUHOKHCIIOT. Poiib M‘M .
36 0 collection.edu.ru/catalog/?subject%5B%5D=2
pubocom B OnocHuHTE3E 9
Oclka B
03.12.2024  http://school-
37 OpraH3allis retoMa y 0 C_L)I‘I)ectimu.ru/cataloq/?subiect%58%5D=2
MIPOKAPHUOT U IYKAPUOT 9
MounekynspHble 05.12.2024 htto://school
38 MEXAHISMBL 0 collection.edu.ru/catalog/?subject%5B%5D=2
9KCIPECCHH I'CHOB Y 9
3YKapHOT
Bupycer — 05.12.2024
BHEKJICTOUHBIC (hOPMBI
’KM3HU U OO0JIUTaTHBIE http://school-
39 Tapa3HTHI. 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
I[TpakTryeckas pabora 9
«Co3nanue MoJenn
BUpYyCa»
Bupychbie 10.12.2024  hittp://school-
40 3a00/IeBaHNs YEIOBEKA, 0 collection.edu.ru/catalog/?subject%5B%5D=2

YKUBOTHBIX, PACTEHHI

9
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HaHOTEeXHOJIOTHH B 12.12.2024 MIM .
41 0 collection.edu.ru/catalog/?subject%5B%5D=2
OHOJIOTUU U MEIUIMHE 9
= 12.12.2024  http://school-
42 MK 3HCHHEIHA [T 0 c_oﬁectimu.ru/cataloq/?subiect%SB%SD:Z
KJICTKH 9
KontponbHas padota 17.12.2024 htto:fschol
43 3a | momyrozwe no 0 collection.edu.ru/catalog/?subject%5B%5D=2
TEKCTaM 9
aJIMHHHCTPAIAH
Matpu4HbIl CHHTE3 19.12.2024
JAHK. Xpomocomsil. htto:/fschool
44 JlaGopatopras pabora 0.5 c_oI‘I)ectiWU.ru/cataloq/?subiect%SB%5D=2
«M3ydyeHne XxpoMocoM 9
Ha TOTOBBIX
MUKpOTIperiapaTax
19.12.2024  http://school-
45 Alenerine xretin — 0 collection.edu.ru/catalog/?subject%5B%5D=2
MUTO3 9
Tune! KIETOK. 24.12.2024
Kapuokunes u
LIUTOKHUHE3.
JlabopaTopHas pabota http://school-
46 «Ha0Omonenne MuTo3a 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
B KJIETKaX KOHYHKaA 9
KOpeIIKa Jyka (Ha
TOTOBBIX
MUKpOIIpenaparax)»
47 Perynsuus 0 26.12.2024 http://school-
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YKA3HEHHOTO [IUKJIA collection.edu.ru/catalog/?subject%5B%5D=2
KJIETOK 9
26.12.2024 = http://school-
O
48 PTAfTH3M Kax SHHHOe 1 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
eoe 9
Tkanu pacTeHui. 09.01.2025 htto:ffschool
49 abopatoprai anOTa 1 0 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
«M3ydenue TkaHen 9
pacTeHuin» -
TkaHM )KUBOTHBIX U 09.01.2025
YeJoBeKa. http://school-
50 Jlaboparopuas pabota 1 0 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
«3yuenue TKaHei 9
JKUBOTHBIX»
Opransl. Cuctemsl 14.01.2025
OpraHoB. http://school-
51 JlaboparopHnas pabota 1 0 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
«M3y4yeHue opraHos 9
I[BETKOBOT'O PAaCTECHUS
16.01.2025  http://school-
O
52 ropa teria 1 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
OpraHHU3MOB 9
16.01.2025  http://school-
53 JIBu>keHHne OpraHu3MoB 1 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
9
21.01.2025  http://school-
54 [Tutanue opraHn3MoB 1 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
9
55 [TuTaHKre MO3BOHOYHBIX 1 0 0 23.01.2025  http://school-
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KUBOTHBIX.
[InmeBapurenpHas
CUCTEMA YEIIOBEKA

collection.edu.ru/catalog/?subject%5B%5D=2

9

23.01.2025  http://school-
56 JIpIxaHue opraHu3MoB collection.edu.ru/catalog/?subject%5B%5D=2
9
Jlpixanue 28.01.2025 = http://school-
S7 IT03BOHOYHBIX collection.edu.ru/catalog/?subject%5B%5D=2
JKUBOTHBIX U YCJIOBCKA 9
30.01.2025 @ http://school-
T
58 PAHCHOPT BRMECIB ¥ collection.edu.ru/catalog/?subject%5B%5D=2
OpraHHU3MOB 9
KpoBeHnocHas cucrema 30.01.2025 = http://school-
59 MTO3BOHOYHBIX collection.edu.ru/catalog/?subject%5B%5D=2
JKNUBOTHBIX U YCJIOBCKA 9
04.02.2025  http://school-
B
60 PUISIICHIE ¥ collection.edu.ru/catalog/?subject%5B%5D=2
OpPraHU3MOB 9
06.02.2025  http://school-
61 3amuTa y OpraHu3sMoB collection.edu.ru/catalog/?subject%5B%5D=2
9
06.02.2025  http://school-
4
62 VIMYHHAZ CHETEMa collection.edu.ru/catalog/?subject%5B%5D=2
9eoBeKa 9
Pa3znpaxumocts u 11.02.2025  hittp://school-
63 perynsauus y collection.edu.ru/catalog/?subject%5B%5D=2
OpPraHu3MOB 9
64 I'ymopanbHast 13.02.2025  http://school-

peryJsius u

collection.edu.ru/catalog/?subject%5B%5D=2
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OHAOKpPHUHHAA CUCTCMaA
JKHUBOTHBIX U YCJIOBCKA

|©

13.02.2025  http://school-
o
65 OPME! pasMHOACHHA 0 collection.edu.ru/catalog/?subject%5B%5D=2
OpPraHu3MOB 9
18.02.2025  http://school-
66 [TonoBoe pa3MHOXeHHE 0 collection.edu.ru/catalog/?subject%5B%5D=2
9
20.02.2025  http://school-
67 Meiio3 0 collection.edu.ru/catalog/?subject%5B%5D=2
9
I'ameTorenes. 20.02.2025
ObpazoBanue u
pa3BUTHE TIOJIOBBIX htto://school
68 HISTOR. T d0O0paTOpHAL 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
pabota «3yuenue 9
CTPOEHUS ITOJIOBBIX a
KJICTOK Ha I'OTOBBIX
MUKpOTIperiapaTax
NuauBuayansHoe 25.02.2025 = http://school-
69 pa3BUTHE OPTaHU3MOB 0 collection.edu.ru/catalog/?subject%5B%5D=2
— OHTOreHE3 9
3akajgka OpraHoB 1 27.02.2025 = http://school-
70 TKaHeH u3 0 collection.edu.ru/catalog/?subject%5B%5D=2
3apOJIBIIIEBHIX TUCTKOB 9
Poct u pa3Butue 27.02.2025 htto:/fschoal
p://school-
71 AKHBOTHBIX. 0.5 collection.edu.ru/catalog/?subject%5B%5D=2

Jlaboparopnas pabota
«BbIsiBIICHUE

9
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MPU3HAKOB CXOJICTBA
3apoJbIIen
IIO3BOHOYHBIX
KUBOTHBIX»

Pazmuoxenue u
pa3BUTHE PACTECHUIA.
79 Jlaboparopuas pabora
«CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIIUX

pacTeHui»

0.5

04.03.2025

http://school-
collection.edu.ru/catalog/?subject%5B%5D=2

9

Ucrtopus cranoBiIeHUs
73 U Pa3BUTHS T'€HETUKU 1
KaK HayKH

06.03.2025

http://school-
collection.edu.ru/catalog/?subject%5B%5D=2
9

OcCHOBHbIE TIOHATHUS U
CUMBOJIbI TCHETHKH.
JlaboparopHnast pabota
«Ipo3odumna xak
00BEKT reHeTUYECKUX

74

HCCIIEJOBaHUI»

0.5

06.03.2025

http://school-
collection.edu.ru/catalog/?subject%5B%5D=2
9

3aKOHOMEPHOCTH
HaCJIeIOBaHUs
MIPHU3HAKOB.
Monorubpuanoe
CKpeLIMBaHuUE.
ITpakTryeckas pabora
"N3y4yenue
pe3yabTaToB

75

MOHOTHOPHUIHOTO

CKpEIIUBAHUS Y

0.5

11.03.2025

http://school-
collection.edu.ru/catalog/?subject%5B%5D=2

9
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76

77

78

79

80

81

82

npo3oduibr”

uTonoruyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEIMBaHUS

AHanuzupyroiiee
CKpeLIMBaHUE.
Henonuoe
JOMUHUPOBaHUE

Jlurudpuanoe
CKpelIuBaHue.
[IpakTrueckas paboTa
«3yuenue
pe3yabTaTOB
TUTUOPUTHOTO
CKpEITUBaHUS Y
TPO30(UITBD»Y
[uTonornueckue
OCHOBBI TUTHOPHUIHOTO
CKpEIIUBaHUS
CuemieHHoe
HacJieJIoBaHUE
MIPU3HAKOB

XpOMOCOMHas1 TEOpHs
HaCJIeICTBEHHOCTH

T'eneTuka mona

0.5

13.03.2025

13.03.2025

18.03.2025

20.03.2025

20.03.2025

01.04.2025

03.04.2025

http://school-

collection.edu.ru/catalog/?subject%5B%5D=2

9

http://school-

collection.edu.ru/catalog/?subject%5B%5D=2

9

http://school-

collection.edu.ru/catalog/?subject%5B%5D=2

9

http://school-

collection.edu.ru/catalog/?subject%5B%5D=2

9
http://school-

collection.edu.ru/catalog/?subject%5B%5D=2

9

http://school-

collection.edu.ru/catalog/?subject%5B%5D=2

9

http://school-

collection.edu.ru/catalog/?subject%5B%5D=2

9
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03.04.2025  http://school-
83 Penorur iax 0 c_oI‘I)ectimu.ru/cataloq/?subiect%SB%5D=2
LIEJIOCTHAS CUCTEMa 9
I'eneTnueckmii 08.04.2025 htto:/fschool
84 KOHIP Onf PasEITHA 0 c_oI‘I)ectimu.ru/cataloq/?subiect%SB%SD:Z
PacTeHHI, )KUBOTHBIX U 9
YyelIoBeKa
W3MeHYNBOCTE 10.04.2025 http://school-
85 MpU3HAKOB. Bubl 0 collection.edu.ru/catalog/?subject%5B%5D=2
U3MEHYMBOCTH 9
10.04.2025  http://school-
86 Monnguraupontas 0 collection.edu.ru/catalog/?subject%5B%5D=2
N3MCHYHNBOCTH 9
Bapuarnuonsslii psg u 15.04.2025
BapuanMOHHas KpuBas.
JlaGopatopHnas pabora
«MccnenoBanue
3aKOHOMEPHOCTEN http://school-
87 MOAU(PUKAITIOHHOM 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
N3MCHUYNBOCTH. g
[TocTpoenne
BapHaIlMOHHOIO psAla U
BAPUALIMOHHOMN
KPUBOW»
I'eHoTunueckas 17.04.2025 htto:/fschool
88 MISMCEHAHBOCTE 0 c_oI‘I)ectimu.ru/cataloq/?subiect%SB%5D=2
KomMOunatusHas 9
U3MEHYMBOCTh
89 MyTanuoHHas 0.5 17.04.2025  http://school-
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HU3MCHYHUBOCTS.
[TpakTyeckas pabora

collection.edu.ru/catalog/?subject%5B%5D=2
9

«Myrauuu y
npo3oduibl (Ha
TOTOBBIX
MHUKpOIIpenaparax)»
3aKOHOMEPHOCTHU 22.04.2025
MYTalMOHHOT'O http://school-
90 mporecca. 1 0 collection.edu.ru/catalog/?subject%5B%5D=2
DnureHeTuka u 9
SIHUTCHOMHUKA
I'eneTuka yemoBeka. 24.04.2025 htto:fschol
91 Hpaxriicckas paora 1 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
«CocraBiieHue u 9
aHaJIN3 POJIOCIIOBHON» B
MeTtoapl METUIIMHCKOMN 24.04.2025
TCHETHKH.
Meponpusrue B Touke htto:/ischool
92 pocta. Ilpoexras 1 0 c_olrl)ectimu.ru/cataloq/?subiect%SB%5D=2
paborta «VccnenoBanue 9
Ka4yecTBa BOJIbI U3
Pa3IUYHBIX
HCTOYHHUKOBY
3HadeHUe 29.04.2025
MEIUIIMHCKON
T€HETHUKH B http://school-
93 1 0 collection.edu.ru/catalog/?subject%5B%5D=2

MIPEeIOTBPALICHUH U
JIEYEHUN TE€HETUUYECKUX
3a00/1€eBaHUIl YeI0BEKA

9
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OCHOBHBIC TOHSATHS 06.05.2025
CEJICKIIHH.
Jlaboparopnas pabota http://school-
94 «M3y4enne copToB 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
KYJIbTYPHBIX PaCTCHUM 9
Y TIOPOJT IOMAITHUX
YKUBOTHBIX»
Metob1 08.05.2025
CEJICKIIMOHHOM pabOTHI. http://school-
95 JlaGoparopHnas pabora 0.5 collection.edu.ru/catalog/?subject%5B%5D=2
«3yueHmne MeTo10B 9
CEJICKIIUU PACTCHUI»
JIOCTHOKEHHMS CEIICKITUN 08.05.2025 htto://school
96 DACTEHILIL 1 HBOTHRIX. 0 collection.edu.ru/catalog/?subject%5B%5D=2
[IpakTuueckas pabora 9
«IIpuBuBKa pacTeHU» B
CoxpaHeHue, u3y4eHue 13.05.2025 htto:/fschol
97 1 HCTIOIBSOBATHE 0 collection.edu.ru/catalog/?subject%5B%5D=2
TCHETUYECKUX 9
pecypcoB
BbuoTtexHomorus Kaxk 15.05.2025
Hayia i oTpaci http://school
08 MPOUSBOACTEA. 0.5 c_oI‘I)ectimu.ru/cataloq/?subiect%SB%5D=2
[TpakTuueckas pabota 9
«3yuenne 06bEKTOB B
OMOTEXHOJIOTHI
HroroBasi KOHTpOIBHAS 15.05.2025  http://school-
99 pabora 3a kypc 10 0 collection.edu.ru/catalog/?subject%5B%5D=2

KJ1aCC I10 TEKCTaM

9
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al[MI/IHI/ICTpaI_[I/II/I
OCHOBHEIE 20.05.2025
HaIpaBJICHUS htto://school
. p://school-
100 CHHTCTHACCKON 1 0 collection.edu.ru/catalog/?subject%5B%5D=2
OUOJIOTUU. o
XpoMocoMHas 1 -
TCHHasi I/IH)KeHepI/ISI
22.05.2025 http://school-
M
101 CHHHHHCKHIC 1 0 collection.edu.ru/catalog/?subject%5B%5D=2
OMOTEXHOJIOTHHA 9
PesepBHbIit ypok. 22.05.2025
[ToBTOpEHuUE, http://school-
102 000011IEHNE, 1 0 collection.edu.ru/catalog/?subject%5B%5D=2
CUCTEMAaTHU3aIUs 9
3HaHUH
OBHLIEE KOJIMYECTBO
1 102 13.5

YACOB 110 [TPOTPAMME
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11 KJIACC
KosauuecTBo yacoB Jara DJIeKTPOHHbBIE
wa | TowaveoRs Beero | Kommpomme  Mpuermneesne iR SRR
padoThI padoThI pecypes:
1 OposmonmonHas teopus Y. Jlapsuna 1 0 0 03.09.2024
) JIBIOKyIIME CHITBI SBOJTIOLIMY BUIOB 110 Y. 1 0 0 05.09.2024
HapBuny
3 Bbopn0a 3a cyimecTBoBanue, 1 0 0 05.09.2024
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD
4 DopMHUPOBAHNUE CUHTETUYECKON TEOPUH 1 0 0 10.09.2024
SBOJTIOIIH
5 DTarbl HBOIOIIMOHHOTO Tpoliecca: 1 0 0 12.09.2024
MHUKPOIBOJIOIUS M MAKPOIBOJFOIIHS
6 [Tonynauus — 35eMeHTapHas eIuHULA 1 0 0 12.09.2024
SBOJTIOIIH
3aK0oH TeHeTHYeCKOro paBHOBecHs JK. 17.09.2024
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 0 05
pabota «BbIsSBICHHE U3MEHUNBOCTH Y
oco0eit 0ZTHOTrO BHIa»
8 DneMeHTapHbIe PaKTOPHI IBOTIOIIAN 1 0 0 19.09.2024
9 Dddext ocHoBatens. dpdext 1 0 0 19.09.2024
OYTBUTOYHOTO TOPIIBIIIKA
10 Murpanuu. M3oniuuu nonyasuui: 1 0 0 24.09.2024
reorpaduueckas, Ouonormaeckas
1 EcTtecTBeHHBIN 0TOOP — HAIPABIISIONTUN 1 0 0 26.09.2024

(bakTop IBOJIIOITUU
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12

13

14

Jlmarnoctuueckasi KOHTpOJIbHAs paboTa
M0 TEKCTaM aJMUHUCTpAIUU

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPOIBOJIIOINH.
JlaGopatopHnas pabora «3yueHue
apoMop(}030B U UAHOATANITAIIUHN Y
pacTeHU U JKUBOTHBIX)

[Tpumeps! npucnocobaeHuit y
OpraHu3MoB: MOP(OIOTHYECKHE,
¢du3nonornueckue, OMOXNMHUIECKHE,
nosenenuyeckue. Jlaboparopuas paborta
«[IpucrocobneHust OpraHu3MOB U X
OTHOCHUTEJIbHAs 11e1€CO00Pa3HOCT)

0.5

0.5

26.09.2024

01.10.2024

03.10.2024

15

16

Bup, ero xpurepuu u CTpykTypa.
JlabopaTtopHnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

CrpykTrypa Buza

0.5

03.10.2024

08.10.2024

17

Bunoob6pa3oBanue kak pe3yabrar
MUKPOIBOTIOIIUU

10.10.2024

18

19

CBs13b MUKPOIBOJIIOIIUU U
SIUAIEMUAOJIOTUI

MaKpO3BOJ'IIOI_II/I$I. ITaneonToNMOrNYECKHE
MCTOJbI U3YUCHUS 3BOJIIOITUN

10.10.2024

15.10.2024

20

buoreorpaduyeckne METObI U3yUEHUS
SBOJIIOLIUN

17.10.2024

21

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MOp(hOIOrHuecKre METOIbl U3YUCHHUSI

17.10.2024
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IBOJTIOIIAU
MoJteKyIapHO-TeHETUYECKHE, 22.10.2024
22 OMOXMMHYECKHE U MAaTEMaTHYCCKUE 0
METO/IbI H3YYCHUS IBOJFOIIHN
23 OO01mre 3aKOHOMEPHOCTH SBOJTFOIHH 0 24.10.2024
24 AJlanTuBHas pajauanus. 0 24.10.2024
HepaBHOMEpHOCTH TEMIIOB YBOTFOITUT
o5 HayuHble rUIOTE3bI MPOUCXOKICHUS 0 05.11.2024
’)KU3HU Ha 3emiie
26 JonayuyHble npeICTaBICHUS O 0 07.11.2024
3apOKICHUY JKU3HH
97 OCHOBHBIE 3Talnbl HEOPraHUYECKON 0 07.11.2024
IBOJTIOIIAN
28 ['unotessl 3apoxKACHUS )KU3HU 0 12.11.2024
Ucrtopus 3emiu 1 MeTOABI €€ N3YUCHUSI. 14.11.2024
29 JlabopaTtopHas pabota «3ydueHue u 05
OTMCAHNE UCKOTIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY
30 HauanpHbie sTamnbs opraHun4eckoi 0 14.11.2024
IBOJTFOIIHH
31 DBOJIIOLUS DYKAPUOT 0 19.11.2024
OCHOBHBIE 3TaIbl YBOTIOITUN 21.11.2024
39 pacTutensHOro Mupa. [IpakTnyeckas 05
pabota «3yduenue ocobeHHOCTEN
CTPOEHHS PACTECHHUI Pa3HBIX OTIETIOB)»
33 OCHOBHBIE 3TaIlbl 3BOJIOIUHU )KUBOTHOTO 0 21.11.2024

MHpa
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DBOJIIOLMS )KUBOTHBIX. [IpakTHueckas 26.11.2024

34 pabora «M3ydeHune ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX)

35 PazButure x)u3HM Ha 3eMJie TI0 IpaM U 0 28.11.2024
nepuoIam

36 MaccoBble BBIMUPaHHS — 0 28.11.2024
9KOJIOTUYECKHUE KPU3KCHI MIPOIILIOTO

37 CoBpeMeHHBIN IKOJOTUYECKUN KPU3HC, 0 03.12.2024
€ro 0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro 0 05.12.2024
MPOIILIOTO

39 OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI 0 05.12.2024
OpTaHU3MOB

40 AHTpOTIOJIOTHSI — HayKa O YEJIOBEKE 0 10.12.2024

41 PazButue npeacrasnenuii o 0 12.12.2024
MIPOUCXOXKICHUN YeTTOBEKa
MecTo 4ye0BeKa B CHCTEME 12.12.2024
oprannueckoro mupa. Jlabopatopnas

42 pabota «3yuenue ocobeHHOCTEH 0.5
CTPOEHHS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOKIICHHEM))

43 JIBKyIIIHME CUITBI aHTPOTIOTEHE3a 0 17.12.2024

44 CooTHoIIeHHe OMOTOTHYECKIX U 0 19.12.2024
COIMATILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E

45 KonTponpHas padora 3a 1 monyroaue mo 0 19.12.2024
TEeKCTaM aJIMUHHUCTPAIAH

46 [Taneoreneruka u najeoreHOMHUKa 0 24.12.2024
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47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa

UYenoseyeckue pacsl. [IpakTuueckas
48 pabora «3yueHune 3K0JIOrHIecKux
aJanTanui 4YeIoBeKa»

49 MeXIuCUUILTMHAPHBIE METOIbI
aHTPOMNOJIOTHH

0.5

26.12.2024
26.12.2024

09.01.2025

50 3apoxIeHue U Pa3BUTHE SKOJIOTHH

Mertoas! skonoruun. JlabopaTopHas
51 pabota «3yueHue MeTo10B
3KOJIOTUYECKUX HUCCIIEAOBAHUIN»

59 3HaueHne YKOJIOrNYECKUX 3HAHUN I
yeJoBeKa

09.01.2025
14.01.2025

16.01.2025

53 Dkonornyeckue HakTopbl

Abuotnueckue paxkrtopsl. CBeT Kak
54 sKosiorudeckuit gpaxtop. JlaboparopHas
pabota «BbIsBIEeHHE TPUCTIOCOOIECHHH

OpTraHMu3MOB K BJIUAHHUIO CBETA»

AbuoTtnueckue Qaxropsl. Temneparypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JlaGoparopHas paboTa «BrisBieHue
IpUCIOCcOOIEHUN OPraHU3MOB K BIUSTHHIO
TEMIIepaTypbi»

AbuoTtnueckue paxkropsl. BiaaxkHocTh Kak
sKoJyioruueckuit gpaxrop. JlaboparopHas
paboTa «AHATOMHYECKHE OCOOEHHOCTH
pacTeHHii u3 pa3HbIX MeCT OOUTAHUS»

56

0.5

0.5

0.5

16.01.2025
21.01.2025

23.01.2025

23.01.2025

57 Cpenbl 00uTaHUs OPTaHU3MOB

28.01.2025

58 Buonornyeckue putmsbl

30.01.2025
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59 JKvznennsie popMBbI OPraHU3MOB 30.01.2025
60 buotnueckue pakTopsl 04.02.2025
3HavyeHHEe OMOTHYCCKUX B3aMMOICHCTBUI 06.02.2025
61 JUTSI CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie 0
obouTaHus
62 DKOJIOTMYECKUE XapaKTEPUCTUKHI 0 06.02.2025
MOTTYJISIITAH
OCHOBHBIE TIOKA3aTENU NOMYJISALUN: 11.02.2025
63 YUCJICHHOCTb, INIOTHOCTh, BO3PACTHAS U 0
M0JIOBasi CTPYKTYypa
OcCHOBHBIE TIOKA3aTENU MOMYJISINN: 13.02.2025
64 POKJIaeMOCTh, IPUPOCT, TEMIT POCTA, 0
CMEPTHOCTH, MUTPALIUU
65 DKOJIOTHYECKasi CTPYKTYpa MOMYJISIIUN 13.02.2025
66 JnHaMuKa NOMyJsiuuU U €€ peryJisius 18.02.2025
67 KpuBble pocTa 4iCI€HHOCTH MOMYIISIIUH. 0 20.02.2025
KpuBble BEDKUBaHUS
DKOJIOTHUECKasT HUIIIA BUOA. 20.02.2025
68 JlaboparopHas padota «IIpucrnocobienus 0.5
CEMSTH PACTEHHH K PaCCEIICHUIO
69 Bua xak cucrema nonynsiuit 0 25.02.2025
70 3aKOHOMEPHOCTH TTOBEJCHUS U MUTPAIIHIA 0 27.02.2025
’KHUBOTHBIX
71 Coo011ecTBO OpraHu3MOB — OHOIIEHO3 27.02.2025
72 DKocucTeMa Kak OTKPBITas CUCTeMa 04.03.2025
73 KpyroBopoTt BemiecTB 1 MOTOK SHEPTHUHU B 0 06.03.2025

OKOCUCTEMEC
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74 OcCHOBHBIE TIOKAQ3aTEJIA IKOCHUCTEMBI 06.03.2025
75 DKOJIOTHYECKUE TTUPAMHUIBI 11.03.2025
76 N3meneHust coo0IIecTB — CYKIIECCHH 13.03.2025
[TpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 13.03.2025
77 03ep M peK. IKOCUCTEMbI MOpEH U 0
OKEaHOB
78 [IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI 0 18.03.2025
TYHJIp, JIECOB, CTETICH, TyCThIHb
79 AHTPOITOTEHHBIE YKOCUCTEMBI 0 20.03.2025
Ypboakocucremsl. [Ipaktuueckas pabora 20.03.2025
80 «3yueHue u onucanue 0.5
YPOOIKOCUCTEMBI
3aKOHOMEPHOCTH (POPMHUPOBAHUS 01.04.2025
81 OCHOBHBIX B3aMMOJEMCTBUI OPraHU3MOB 0
B DKOCUCTEMaX
MexaHu3Mbl BO3EHCTBUS 3arpsi3HEHUN 03.04.2025
82 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM, 0
OpraHU3MEHHOM, TOMYISAIIMOHHOM U
9KOCHCTEMHOM YPOBHSX
buocdepa — oOuienianerapHas 03.04.2025
83 0
o0osiouka 3emiu
84 VYuenne B. U. Bepranckoro o 6uocdepe 0 08.04.2025
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 10.04.2025
o6uocdepsl
86 KpyroBopoTs! BemecTs u 0 10.04.2025
OMOT€OXUMHYECKUE ITUKITBI
87 3oHanbHOCTH OuOChepbl. OCHOBHBIC 0 15.04.2025




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

OMOMBI CcyIlIn

88 YcroitunBocTh Onochepsl 17.04.2025

89 DKOJIOTUYECKUE KPU3UCHI U UX TIPUYUHBI 17.04.2025

90 BoszneiicTBue yenoBeka Ha Ouochepy 22.04.2025

01 AHTpPONIOT€HHOE BO3/ICHCTBHE HA 24.04.2025
PaCTUTEIbHBIN U )KUBOTHBIN MU

92 Oxpana npupoabl 24.04.2025

93 OcHOBHBIE IPUHLIUIIBI YCTOHYUBOTO 29.04.2025
pa3BUTHSI YEIIOBEUECTBA U IIPUPOJIBI
ParnmonanbHOE TPUPOIOIONB30BAaHUE U 06.05.2025

94 COXpaHECHHE OMOJIOTHIECKOTO
pazHoo0paszus 3emin

95 O606mieHne mo TeMe «MUKPOIBOTIOHS 08.05.2025
U €€ pe3yJbTaThD)

96 O6061menue mo TeMe «Makpo3IBOTIOIHUS U 08.05.2025
€€ pe3yabpTaThD)

97 O6006menue o Teme «IIpoucxoxaeHue u 13.05.2025
pa3BUTHE KU3HU Ha 3eMIIe»

08 Hroroast KOHTpOJIbHAS paboTa 1Mo 15.05.2025
TEKCTaM aJIMUHUCTPALIUH

99 O060061mIeHne o TeMe «IKOIOTUs — HayKa 15.05.2025
0 B3aUMOOTHOIIICHHSIX OPTraHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U 20.05.2025
cpena oOuTaHus»

101 O6o6meHI/fe 1o TeMe «DKOJIOTHUS BUJIOB U 22.05.2025
TIOTTYJISIITHI

102 O606menne o Teme «buocgepa — 22.05.2025




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

rj100ajibHasg SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
nop penakiueit [Taceunuka B.B., AkninonepHoe oomectBo «M31aTenbcTBo

«IIpoceemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Metonnueckoe nocodue/ITaceunuk B.B., AkiironepHoe 00111ecTBO U3AaTEIBCTBO

"IIpocBemienue"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

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

http://www.en.edu.ru

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

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru/
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JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO
HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
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CeptuduKar:

Bnapeneu:

Usparensb:

Cpok peiicTBus:

[arta u Bpemsa co3gaHusa I

INPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

Mopgnuce BepHa
02ECE48800D1BOEF9646679E89CE57DCO0

OAHWNBYEHKO, EBIEHUIA AJIEKCAHAPOBWY, ANPEKTOP, MEOY
"BO/IOLLINHCKAA coL", MBOY "BOJTIOLLUMHCKAA COL", BO/IOLLNHO X,
LEHTPA/IbHAA Y/, 34, 14, POAMOHOBO-HECBETANCKMI P-H, 61
PoctoBsckas obnactb, RU, 613000541022, 1026101549660, 03755241150,
6130004335

depepanbHas Hanorosas ciy*kba, PegepanvHas Hanorosas cayKba, yi.
HernuHHag, a. 23, r. Mocksa, 77 Mocksa, RU, 1047707030513,
uc@tax.gov.ru, 7707329152

JewncteuteneH c: 07.12.2023 11:08:25 UTC+03
[eincteuteneH ao: 07.03.2025 11:18:25 UTC+03

30.08.2024 10:18:41 UTC+03




