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MOSICHUTEJBHASA 3AIIKNCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buonorus» wu
OCHOBHBIX TIOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB NpeaMeTHoU oOnactu «EcrecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxenusiMm PI'OC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BaHbBl OOECIEYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C HpodopueHTanuerdn oOydarouMxcsi U CTUMYJIHPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Heau M 3ajJayax HM3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriiyoJI€HHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM ¢ TeMaM, paclpelelieHhe Mo Kiaccam,
PEKOMEHJIyeT TMOCJIEeI0BaTeIbHOCTh M3YUYEHHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Yy4eOHOTO TMpoIiecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B nporpamme 1o Ouonoruu
peann30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3YYeHHUEM OWOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oyaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJIEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHUNH O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpy)Kawolled npupogHoi cpexae. B
mporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOrO mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METAIllpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GbOopMHpPOBaHUM OCHOBHBIX BHUAOB Yy4e€OHO-MO3HABATEIBHOU  JIE€SITEIIBHOCTH
OOy4JarommMxcsi MO OCBOCHHIO COJEPKAHUS OHOJIOTMYECKOr0 00pa3oBaHUS Ha
YPOBHE cpeaHero o01iero oopa3oBaHms.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE UM OpPUEHTHPOBAH Ha



pacuIMpeHre U yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPUPOJIE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTUUA W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TMOJATOTOBKY OOYYaIOIIUXCS K MOCIEAYIOUEMY MOIYyYCHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M  OpraHu3alusx  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOILIUX CHCTEMAaTHYECKUX PAa3JeOB OMOJOTHMH HAa YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHe. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIAAHOTO U IIOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
(bu3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, IBOJIFOIIMN OPraHUYECKOTO MHpa Ha 3eMIle,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHUS OOydYarolIUXcs MO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buonorus»  mpu3BaH  00€CNEYUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UAEH, IPUHLUIIOB U MIPABUIL,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMYJIsSIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTHH, MIPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUMU. [[s
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKAHUU MPOTPAMMBbI
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U Pa3BUTHUSA
TOM WIM HMHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YU€HBIX B PEIICHUE BAKHEUITUX OMOJIOrMYECKUX U SKOJIOTUYECKUX TTPOOIIeM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouojorueid, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOIOTHYECKUX TEOPHSIX, KOHLEMIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTaBIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpa; O
CTPOEHUHU, MHOT000pa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTHH;

O3HAKOMJIEHHE OOYYarolmMXCsi C METOJaMU IO3HAHMsI MKUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CeNIeKIINM, OWOTEXHOJOTUU W CHUHTETHYECKOW OHOJIOTHH, TMaJICOHTOJIOTHH,
DKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCleNoBaHUM B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBNaficHHEe OOYydYalOIMMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIB30BAaTh OHMOJOTHYECKYI0 HHGOPMAIUIO; TOIH30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpPYXKaloIleld MNPUPOTHOM cpene, COOCTBEHHOMY 3/I0POBBIO U
3MOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBAaTH W  COONIOAATH  MEpBI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, MpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO U TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI NHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOINIMMHCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OHOJIOTUH, pEIIaeMbIMH €10 TpoOJieMaMu, METOAOJIOTHEN
OHOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHMM, pelIeHrs] OMOJIOrMYEeCKUX 3a7a4, MOJIECIMPOBaHUSI OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1[EJIOM M K OTJICTIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUYECKOMH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIOIL30BaHUN (COOJIO/ICHNE TpaBUi TMOBEACHHUS B MPHUPOJIC, OXPaHbl
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXXalmux Jojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JI€eBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO ¥  TEXHOTCHHOTO XapakTepa) HAa OCHOBE HCITOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
NOCJIENyIOUIEMY TPO(PECCHOHATEHOMY CaMOOIPEEICHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 Jaca B Heziento), B 11 knacce — 102 vaca (3 yaca B HeZIelo).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OUOJIOTHUU
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUH HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCSs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
OyHaaMEHTaJbHbIE, TPUKIAJHBIE W T[OUCKOBBIE HAy4YHBIE MCCIECIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cpszanHbie ¢ Ouonorueld. 3HaueHHE OHOJOTHUU B
[PAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO35MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
V. I'apsen, I'. Mennens, B. U. Bepnanckuit, U. I1. I1aBnos, . . Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucteMbl Kak TpeaMer uszydeHusi Ouosoruu. CBONCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alM KUBBIX CHUCTEM: MOJICKYJISIDHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaronime *«1uBbl€ CUCTEMBbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnore3. HyneBas runoresa. [lonarue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIleHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUS PE3yJAbTaTOB JKcrepumeHTta. [lonsThe
CTaTHCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHBbIE MPHU3HAKU KU3HW», «buonoruueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
V3y4YEHUS )KUBOU MPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Krnerka — cTpykTypHO-QYHKIIMOHAJIbHAS €QUHUIIA >KuBoro. Kcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ MEUYEHBIX aToOMOB, au(depeHInanbLHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, aektpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpUTENS, pEearcHTa, ydyacTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OMOJOTHYECKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonornyeckue mnonumepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 06enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanuss — OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MeMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [pyeue wnykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowl eenomMuxu, MpancKpURMoOMUKY, NPOMeoMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti Ousaun u
Opeanuyeckull cCunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOWU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxembl: «llepuoguyeckas TadIUIAa XUMUYECKUX JIIEMEHTOB),
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHe MOJIEKYI
yIieBooBy», «CTpoeHre MoJeKyn JHnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekybl ATOy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenmoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKUIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHoOT B OMOILIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapHUOTHYECKOU KJIETKH.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddy3us, obmery€éHHas auddy3us), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Huromnasma. [{uro3zone. utockenet. [IBuxkenne nuroniazMbl. OpraHouIbI
kietku. OnHoOMeMOpaHHBIE OPraHoOUbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMma.
Mexanuszm nanpaenenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OeykoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius anmnapata ['onpmku. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTtuTenbHbIX KiIeToK. Knerounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPUYHBIE M  CJOXKHBIE  IUIACTUABI  (DOTOCMHTE3UPYIOIIMX  AYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJIETKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsri
nentp. CrTpoeHwe U JBWKEHHUE JKIYTUKOB U PECHUYEK. MUKpOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTWHA — THUCTOHBL. /JluHamuxa s0epHou 00010YKU 6 Mumose. HoepHbiil
MPAHCnopm.

Krnerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuass padora «l3ydyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIN3A B
PACTUTENIbHBIX KIETKAX).

IIpakTnueckass  padora  «/3ydeHue  [BWKEHHUS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccuMUWISILIMSL ¥ TUCCUMMIISALINAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcUuceHHbIll U OKcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. 1lpoayKTUBHOCTh (oTOCHHTE3a. BiusHuEe pa3nuyHbIX (haKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspobHbie OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. I TMKOIN3 — OECKUCIOPOJHOE PACHIETUIEHUE TITFOKO3bI.

buonornyeckoe okuclieHHUEe, WIH KIETOYHOE JibIXxaHue. Poiib MUTOXOHIpHIL B
npoiieccax ononoruyeckoro okucienus. [{uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeusi memoOpanHozo epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. IlpeuMyniecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEapaToB.

Jlaboparopnass padora «l3ydeHuWe  KATaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaasbl)».

JlaGopaTtopnas pabora «U3ydyeHue (EepMEHTATUBHOTO pacCILEIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHUE NPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakumu matpuyHOoro cuTtes3a. [IpHHIMIT KOMIIEMEHTAPHOCTH B PEAKIIHSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbelii cuHte3 PHK. IlpuHumme
TPAHCKPUIIIIUU: KOMILJIEMEHTAPHOCTh, AHTUNAPAILIEIHHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus reHoMa y
MPOKApUOT U IYKAPUOT. Perynsuus akTUBHOCTU T€HOB y MpoKapuoT. ['mmotesa
onepoHa (®. Kako0, XK. Mano). Moaekynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus 0OMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, pesepma3sa, unmezpasa.

Bupychbie 3a0oneBanus 4enoBeka, )KUBOTHbIX, pactenuit. CIIN/, COVID-
19, coumanbHbie 1 MEAULIMHCKUE TTPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6oarvuux maccusos («bigdatar)
CMpPYKMYypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI) TIEpUOAbl UHTEP(Pa3bI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perumkannu JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TejaoMepa3a. XPOMOCOMHBIM HAOOp KIETKM — KapuoTHIl. JIUIUIOMIAHBIA U
ralionIHeli  Habopel  XpoMocoM. ['omonormunble Xpomocombl. IlomoBbie
XPOMOCOMBL.

Henenne ximerkn — MuTo3. CTaguud MHTO3a M IIPOUCXONSIIME B HHX

nporneccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HaueHuUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKU. [Iporpammupyemasi KieTO4YHas
rubesnpb — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KICTKW», «MmuT03», «CTpoeHHe
xpomocomy, «Pemmmkamusa JHK.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHnasi pabora «HaGmroieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH ~ CTPOEHHUS U JKU3HEACSTENIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUObI, OJHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHUAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4ACTEN MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opraHoB. OpraHusM Kak euHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHasd,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 pacioIOXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbllIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U YesoBeKa. OYHKIIMKA OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmil. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX pacTeHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHMHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxxHoe nbixanue. /[pIxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTemMa uesioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTAIOMUX. Perynsmus naeixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum kpoBooOpaiiieHus. DBOJIOIMOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Belgenenne y pacreHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbel BblaeneHus. PuiabTpanus,
CeKpelusi 1 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPTAHOB BBIJEICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amMra y OpraHu3MoOB. 3aluTa y OJHOKIETOYHBIX OpPraHu3MoB. CIiopbl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAaCTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OosnesHed. MIMmyHHast cucrema yenoBeka. KiieTouHslil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOLNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runogusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny», «baktepumny, «lIpocreiimue», «Opranbl LBETKOBBIX PACTEHHI,
«CucrtemMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKa,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWTAaHUA  PACTEHUI,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHue miaHapun», «BHyTpeHHeEe CTpOEHHE IOKIEBOro uepss», «HepBHas
cucrema pbid», «HepBHas cucrema garymkn», «HepBHas  cucrema
npecMmbikaromuxcs», «HepHas  cucrema  nruny», «HepBHas — cucrema
MIIeKONUTaomuX», «HepBHas cucrema yenoBekay, «Peduexcey.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOYHbIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHUH pas3HbIX OTHAEJIOB, BJIAXHBIC IMpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPALMH OIBITOB MO M3MEPECHUIO KU3HEHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTCHUI».

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  Oecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KieTkW, wian ramerel. Meio3. Craagumn
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bronorndecknii CMbICIT
M€i103a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KUZHEHHOM IIMKIIE
OpPraHu3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CtpoeHue
ITOJIOBBIX KJIETOK.

OmnnofoTBOpeHUE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOOTBOPEHUSA: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NpOOJEHUS MIICKOMUTAIONIUX. 3apOJbIIIEBhIE JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICHCTBUI TeHOB. BnusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3IMYHBIX
(baKkTOpOB OKpYyKaroleh Cpeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHollOrMyeckoe 3HaY€HHE NPSMOr0 M HEIPSMOIo



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
Opranu3moB. JIBoifHOE OIJIOJOTBOPEHHE Y I[BETKOBBIX pacTeHuit. OOpazoBaHue U
Pa3BUTHUE CEMEHU.

MexaHu3MBbl peryJaluyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnmuupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJIIECHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3ButHe», «Pa3BuTHE MalCcKOoro xyka», «Pa3Buthe capaHum,
«Pa3Butue nsarymkmn», «JIBOWHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTECHUIN»,
«CTpoeHune ceMsH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

OOopyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpMAaTO30U1I0B, MOJIENb «L UK pa3BUTHS JATYIIKWA.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIpEnapaTaxy.

IlpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HacCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Paboter H. K. KonbsrioBa, H. 1. BaBunona, A. H. benosepckoro, I'. JI.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA W PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTASI JIUHUS, THOPUAbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JdeMoHCcTpaMuA

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuasst paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIIEIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MPU3HAKOB. L[{UTONIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpCIIIMBAHUSI.

CuerienHoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CremnneHHoe
HACJIEIOBAHUE TIE€HOB, HAPYIIEHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOocOoM. HacnenoBanue nmprus3HaKkoB, CLETJIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucrema. [lmenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIM ajieau3M. B3auMmojaencTBue HeaUIeIbHBIX TI'€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHs PACTEHHM, >KMBOTHBIX M YEJIOBEKa, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
W3MEHEHUs HACJIeACTBEHHOM HH(POPMAIIUU B OKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuiel u cxemsl: «IlepBblit U BTOpoil 3akoHBI Menaens», « TpeTuid 3akoH
MeHnnens», «AHanu3upymouiee CcKpelmuBaHue», «HemomHoe noOMUHHUpPOBaHHEY,
«CuernsieHHOe Haclel0BaHue MPU3HAKOB y Jpo30uibly, «l'eHeTuka mosay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MojeNlb JJid JEMOHCTpAllMd 3aKOHOB €IMHOOOpa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IMPU3HAKOB, MOJIEIb I
JEMOHCTpPAllMM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTnyeckas padGora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
V3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUMBOCTh. Ponb cpeasl B (popmupoBaHuu
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmonHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALIMOHHON
M3MEHUYUBOCTH.

['eHoTHMIIMYECKAast N3MEHUYUBOCTh. CBOWMCTBA T€HOTUITHYECKON U3MEHUYHBOCTH.
Bunbl reHOTUTTHYECKOM N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
Tr€HETUYECKOr0 pa3Ho00pas3us B Mpejiesiax OJJHOTO BUA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTudeckue myTtanuu. CoMaTUYeCKUE W MOJIOBbIe MyTaluu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIWSHUE Ha OpPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Tpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCThH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAac1e008aHuu U U3MEeHYUBOCMU YeHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHUIMO8.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Bunpbl u3MeHuuBocTH», «MoaudukaoHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTH, «Meinosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00JeBaHMs YeToBeKa», « Buabl MyTaruiiy.



OO6opynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(UKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psiga u
BAPUALIMOHHOW KPUBO».

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

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbpl  M3y4YEeHMsT ~TE€HETHMKH  YEJOBEKAa: TEHEAJOTMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUN, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[11IP-ananu3a. HacinencTBeHHble 3a00JieBaHUA YellOBeKa. [ eHHbIE 1 XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPepacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJICTKHU. [[OHATHE «T€HETHYECKOrO rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eneTnyeckas
MPEIPACTIOIOKEHHOCTD YEJTOBEKA K ATOJIOTUSIM.

JleMoHCTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekumsi Opranu3sMoB

JloMecTukanuss W CeleKuus. 3apoKACHUE CEJIEKIMA W JOMECTUKAIIWU.
VYuenue H. U. BaBummoBa o lleHTpax mnpoOMCXOXIEHUS HW MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wum3MeHuuBoctTM H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/INUBU1Y JIbHBIM. DTarel KOMOMHAIITMOHHON CCJICKIIUU. HUctwiTanne
npousBoauTeNied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C MOMOILIBIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PannanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYyPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 1151 monmydeHust icXoAHOTO MaTepurana s CeJIeKIUU.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausauus. [Ipeononenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX  pOAWYed ISl CO3/[aHUsT  HOBBIX COPTOB U THOpPHUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeooswvlx uoetl U nepcneKmueHblX MmexHoL02UlL.

JlemoHcTpanuu

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

Tabnuiel U cxeMbl: «L{eHTpbl TPOUCXOXKIECHUSI U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAOB B HACIEACTBEHHON H3MEHUYHMBOCTHY,
«Metonpl cenexkimmny, «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlaGoparopHas padora «3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuorexHoI0rus U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOjieHe. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHonorui. [Ipou3BoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LEJIECHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUYaroIIMecs B MpUpoie OMOCUHTETUYECKUE TTYTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAacCTEHHUH H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKHUN
smOpuoreHe3. lcnonb30BaHHE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Hcnonv3o6anue MOHOKIOHAIbHBIX U NOJUKIOHATIbHBIX
anmumen 6 Mmelduyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATLHO2O
PA3MHOICEHUS CENIbCKOXOZAUCTBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menununckue Ouotexnonoruu. IloctrenoMuas uudposas meaununa. [1LP-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuommkeHepuss A pa3paboTKu
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COYeTaHWEM TEXHOJIOTHA TPEXMEPHOro OMONMpHHTHHra M ckaddonaunHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHure BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KieTouHas nHKeHepus», «I eHHass HHKEHEPUs».

JlaGopaTopHasi padora «3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOUYHOKUCTBIX TPOTYKTOBY.

JKekypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
Oonosioruu

OpomonnoHHas teopus Y. JlapeuHa. Ilpennocbuiku BO3HUKHOBEHHS
napsuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1He CUJibl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BBICOKAasi MHTEHCUBHOCTD
pPa3MHOXKEHHs OpPraHM3MOB, HACJEACTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apeun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
benses.

Tabmumet u cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHoOroobpasue KylbTYpHBIX (GopM
KanycTbl», «[lopobl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BHIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHUJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTAapHAasl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTypbl mnonyisiuuid. M3menenue
reHooHJa TOMYJISUMU KaK 3JIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (DAKTOPHl (IBMIKYIIME CHUJIBI) HBOJIIONUU. MyTalmOHHBIHN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBartensl. Jgpgpexm oOymuinounoeo 2opaviuika. CHUdCEHUE 2eHemUUecKo2o
pasznoobpasus: npudursl u cireocmeus. Ilposenenue s¢gpghexma Opeiigha 2eros 6
bonvuux U Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOMyJISIU:
reorpadguyeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoayKTUBHAS).

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIHKM, CTAOWIM3UPYIOIMUMA,  pa3phIBAIONIUI
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUH.
Bo3HukHOBeHHE  mpuCnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucmocobieHnii y opraHu3mMoB: MOP(HOIOTHIECKUE,
dbuznonornueckue,  OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOsBOMIOIMU. M3omsiius — kiodeBod (aktop BuaooOpazoBanud. [lytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOe (reorpaduueckoe),



CUMIATpUYeckoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJUILIOUAN3ALINS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp  sBodIOIMOHHON OHONOTMM B pa3paboOTKe Hay4YHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuupl u cxemsl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsiuonHas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxyiiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYJALUNA CEeBaHCKOM (openmy,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlonynsiiuoHHbIE BOJTHBI YUCIECHHOCTH XUIITHUKOB U KEPTBY, «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue anantauun», «llpucrnocoOIeHHOCTh OpPraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo00Opa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000pa30BaHHME BHUJIOB CHUHUL»,
«ITomunnonael pacteHui», «KamycTHo-peneuHblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEepell C MpUMEpaMH Pa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyenaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.

JlabGopaTopnasi padora «BbIsiBIeHHE H3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHM. IlaneoHTONOrM4yecKkue METOJbI
u3ydyeHus oHBomouuu. llepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpPTaHU3MOB.

buoreorpapuyeckue meTonpl u3ydeHus: sBotouuu. CpaBHeHUE QIOpHl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obOmactu 3emnu. Bupabi-
SHAEMUKHU U PEITUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
ABOIONMH. ['€HeTHYecKue MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJIONMH. [IpuHyun cmenvl yHKYuUil.
HeoOpatuMocTps 3BomonnH. AfanTuBHas paauanvd. HepaBHOMEpPHOCTb TEMIIOB
IBOJIFOLUY.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiI JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodure»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «Jlpeiid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa W IIUMIIAaH3€», «l JTaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJTIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MPOUCXOXKICHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEJICTaBICHUS O 3apOKJICHUU KU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoOBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIIONHSA. AOWOTCHHBIM CHHTE3
OpraHuyecKkux BemecTB W3 Heopranuueckux. Ombeir C. Mumiepa u I'. Opu.
O6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas rtumnoteza A. .
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnmn u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHe
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U AOCOJIIOTHAS
reoXpOHOJIOTHUS. [ €0OXpOHOJIOrMUecKas IKaia: S0HbL, 3Pbl, IEPUOBI, STIOXH.



HavanpHble 53Tanbl OpraHWyecko HBodtoLMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBONIONUA MeTaboin3Ma. Bo3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKApUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYCOB. lIponcxoxkaeHrne MHOTOKJIETOYHBIX OPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHne uMH cymu. CemeHHble pacTeHHs. [IpOMCXOXKIEHHE IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampuduii u pentwinil. [IpoucxoxneHne MICKONUTAIONUX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3eMie IO 3paM M MEpUoAaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reoJIornYecKknx mnpoueccoB. [losBieHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — SKOJOTUYECKUE KPU3HUCHI mpouuioro. IIpudnHbl u
CJIIEACTBUSA MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, E€r0
ocobenHnoctu. [Ipobiema coxpanenus OmopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnamutanuanw, JI. Ilacrep, 1. . Meunukos, A. W.
Omnapun, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarnbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHmit», «PunnopuUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemMeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHUl», «(Cxema pa3BUTHUA KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteitmme», «KumeuHononocTHbiey,
«Ilnmockue YEpBU», «YneHucToHorue, «PEIOBI, «3E€MHOBOIHBICY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BuUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Butue KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaY.

O6opynoBanue: repObapuu PACTCHHWM pa3IWYHBIX OTHAEIOB, KOJUICKITUU
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl ) KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydelia NTULl W 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sadoparopHas  paGora «MopenupoBaHUME — ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas paGora «l3yueHue OCOOCHHOCTEH CTpOEHHUS pacTEHUU
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaenue yea0BeKa — AaHTPOIOIeHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hbie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CX0cTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOIOTeHe3a: OMOJIOTHYECKHE, COITHATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJWM aHTpoIoreHe3a. PaHHWE YenoBeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOUIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JM0/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NMpsIMOXOASIIMNA U TEPBBIA BBIXOJ JIOJIEHU
3a  mpenensl  Adpuku. YenmoBexk relmennOeprckuii  — 0OmMMIA  TIPEIOK
HEaHIEpTaJIbCKOT0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHAEePTAIbCKUN
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TasieoreneTrka u nmajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaszuiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnunctBOo  dyenmoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoONeHHOCTh YEIOBEKa K pa3HbIM YCIOBHUSIM OKpYKAarOUIEH Cpeabl.
Bnusgnue reorpadguueckoil cpeapl u Apeiida reHoB Ha MopdoJoruro u
(bU3HOIOTHIO YeTIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPOINOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOINOJOTHS W IAJCOaHTPONOJIOTHUS
YEJIOBEUECKUX NOMyJsiuuid. bruoconuanbHble HCCleOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanue KO3BOMIOIMHY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPONOJOTHNY, «[ 0JIOBHOW MO3T YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKEeNeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbuby, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOXKICHHS UEeIOBEKa,
dboTorpaduu HaxoI0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4ejJoBEKa M Yepera IIMMIIAH3€, MOJENb KUCTH 4YEJIOBEKa U KHUCTHU
HIMMITaH3€, MOJEJIN TOpCa MPEIKOB YEIOBEKa.

Jlabopatopuasi paGora «l3ydueHume o0cCOOCHHOCTEH CTPOCHHS CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTallNi YEIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxaeHre U pazBuTHe 3Kkojoruu B Tpyaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
OpUpOAHbIE U JlabopaTopHble. MoJeIupoBaHUEe B HKOJIOTUU. MOHUTOPHUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3Hau€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U SKOJIOTHYECKON I'PAMOTHOCTH HACEJICHUSI.

JdeMoHCTpaMuA

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxemsl: «Pa3gensl sxomoruny, «MeToabl skomorumy, «Cxema
MOHHUTOPHUHTIA OKPYKAIOLIEH CPEIbD».

JlaGopaTopHuast padora «3yuenue METOL0B JKOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea OOMTAHUSA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kiaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3Kojornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak nsKojorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPacCTEHHMII M JKMBOTHBIX II0 OTHOWICHHIO K cBeTy. CHrHaJbHas pOJIb CBETA.
doToOnEeprUOaU3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [ToiiKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
nojJiep >KaHuio0 BogHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAS, MMOYBEHHAS,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTpHUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusmMoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roIuYHbIe PUTMBI. [IpUCTIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.

Kusznenusie @opmbl opranuzMoB. [loHsiTue 0 JKM3HEHHON (Qopme.
Kuznennsie popMbl pacTeHUN: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaln3M, KOMMEHCAIn3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJACHCTBUN [JIsi CYIIECTBOBAaHUS OpPraHu3MOB B cCpele
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«OKOJOTUYECKNE TPYIIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHBIE», «DU3MOJIOrMYECKUE aJanTalun
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bHOJOrMYECKHEe PUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHUs», «XunHudectBoy, «llapasutuzmy», «Koukypenmus», «CumoOunosy,
«KommeHncanuzm».

O6opynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBbIE KOMHATHBIE pAaCTEHUs, repOapuy U KOJUIEKLIUN TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpelax,
repbapuu M KOJUIGKUMU PACTEHUH M JKMBOTHBIX, OOJaJalolIUX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3JIUYHBIX OMOTUUECKUX B3aUMOJECHCTBUSIX.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. Dko10rusi BUAOB U MOMYJIANMMA

OKOJIOTUYECKUE  XApaKTEpUCTHKUA  TOIYJISLHH. [Tomymsinuss ~ Kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsuuid. OCHOBHBIE TOKa3aTeaud NOMYJSLUHUUA: YHUCIEHHOCTb, IJIOTHOCTb,



BO3pACTHasi M TMOJIOBAsl CTPYKTYpa, PpPOKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JuHamuka nonyiasiuuu U e€ peryidinus. buoThuueckuid MOTEHUHAN MOMYJISIIUU.
MopenupoBaHue qTuHAMUKU NOMysiiuu. KpuBble pocTa YMCIEHHOCTH MTOMYJISIIUU.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKomornyeckoil Humie Buaa. Mectoobutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosiormdeckomn
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbl U HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJCHUS W MUTPalMil >KUBOTHBIX. buonorndeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMujibl
nonyysiiun», «CKOpPOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3iInYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jkosnorust coodmecTB. IKOTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHAIBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetu. AOUOTHUECKHE OJIOKU
skocucteM. [TouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEHIECTB M MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIBI UrCcel, OMOMAaCChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCUM W HMX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocucmembvl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEX/1y aHTPOTIOT€HHBIMH U MIPUPOJIHBIMHU SKOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojckas
baopa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJICUCTBUN OPTaHU3MOB B
aKocucteMax. Poib Kackadnoeo s¢hghexkma u 8uU008-30upuramopos (Kuouesvix
6u008) 6 ynxkyuonuposanuu dxocucmem. 1lepeHOC SHEPIUA U BEIIECTB MEXKAY
CMEXHBIMH 3KOCUCTEMAMHU. Y CTOWYMBOCTh OPIaHMU3MOB, HOMYJISALUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBUI.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUll  pPA3HbIX munos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTo10510THs MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX S9KOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u  cxembl:  «CtpykTrypa  OuoOlEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (macTOUIIHAS, NETPUTHASN)», « IKOJIOTHUECKAS MUPAMUIA YUCET»,
«JKonoruyeckas nupamua OUOMacChy), «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «KoCUCTeMa 03€pa», «ArporeH03», «KpyroBopoT BEMIECTB U MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsr ypboskocuctem».

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypo03KOCUCTEMBD».

JlabopaTtopunasi padora «lM3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIM WM TOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTeMY (HA MOJe WIA B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmiennianerapHasi o0ojiouka 3eMiIM, TJ€ CYUIECTBYET WM
CylIecTBOBaJIa KW3Hb. PazButue npenacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu ouocdepsl u eé cocra. XKupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Guochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHBIC ¥ IIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMANa U
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopojga B HOpUPOIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «KinMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiii nec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue kimmara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NMPUHIIUIIBI OXPaHbI MPHUPOJIBLL.
Kpacaeie xHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannueckue caapl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TIPHUHIIUIBI YCTONYMBOTO PA3BUTHS YEJIIOBEUECTBA W TIPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHME W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emuid. OOIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3KCa B €T0 BEPOSTHBIE TIOCIIEICTBH.

Pa3BuTHe METOJOB MOHUTOPHMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uUcCcre008anus nepexooa K pecypcocoepezaioujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarowue O00CMyn K
uHgopmayuu no  cocmoAHUO OMOENbHLIX U008 U dKkocucmem. (OcHOBbL



9Kopeabuiumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMuA

Tabmuipt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprl», «3arps3HeHue mnouBbl», «llapHukoBwlii 3ddexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUSI IPOrPAMMBI 1O OUOIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHMs, Haauyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTHUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JEATEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMU POCCUMUCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U IMPABOIMOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIUPEHUE XU3ZHEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:KaaHCcKOro BOCIIATAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUICKOI0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSMH U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHONIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOM Kpail, cBOO PoauHy, CBOM SI3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ICTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHUE YMOIMOHAIBHOTO BO3JICUCTBHS KHUBOU MPUPOJIbI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIJICHHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTHAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW U COLMATBHOMN
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cepaMm MpodhecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIE KU3HECHHBIE TIUIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIIICHWE YPOBHS DKOJOTHYECKON KyJIbTYphl: NPUOOpPETEHHE ONbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUS TIpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUJOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENpUsITHE JEHCTBUN, MPUHOCALIUX Bpel  OKpYKarolIeH
NPUPOIHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIIbHOMW, KOMMYHHKATUBHOM M COIMATBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPHl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMaHUE CrHenuPuKu OHOJOTUM KaK HayKd, OCO3HaHUA €€ poJiu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXPaHEHUs1 IPUPOITHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedueHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/IAa M3 III00ATBHBIX YKOJOTHYECKUX MPOOJieM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
NIPU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEr0 MUPA U MPOUCXOAININX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUW MO OHMOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TMOHITHS, OTPaKarollue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHWE,  HAONIOJICHWe, U3MEpPEHHe, OKCIEpUMEHT U  Jpyrue);
yHUBEpCalbHble Yy4eOHbIC JeWcTBUS (MO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BAThH OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHbIC YIeOHbBIC ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBEpPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJILHBLIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHECHMS, KiTacCU(HUKAIIMK, 0000IICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  pa3sHOTO  poAa, BBIABIEHHBIX B Pa3IUYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIHICHHsS MPOOJEeMbl ¢ YYETOM aHaIM3a UMEIOIIMXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;

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

yYMETh IEPEHOCUTh 3HAaHUS B IMO3HABATEJIBbHYIO M MPAKTUYECKYIO OO0JACTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUJOB U (POPM IpE/ICTaBICHUSI, KPUTUUECKU OLIEHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'M, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOTO MCIOJIb30BAaHUS PA3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIOJIb30BaTh HAy4yHBIA fA3BIK B KadyecTBE CpeACTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJaJ€Th  HAaBbIKAMU  pAaclO3HABaHMs M 3alIMThl  MH(pOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM TUCKYCCHUU TO CYIIECTBY OOCYyXaaemMou TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAQ/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Ppopme hopMyTupoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

MOHMMATh U HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaJbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
IPUMEHEHUs TPYNIOBbIX (POPM B3aUMOJECICTBUS NPU peIIEHUH yueOHOM 3a1a4u;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHIM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUS MO €€ IOCTWKEHHIO: COCTaBJISTh IUIAH JECHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHne YHHBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pELIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IIOCTYIIKaxX IO OTHOUIEHUIO K >KMBOM IIPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pEIIEHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/J€Th HABBIKAMU  [O3HABAaTEIbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX I[pU AaHAJIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tipeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTOJIaralIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTUYECKHE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(enHOOOpa3Msi OTOMKOB TEPBOrO IMOKOJICHHS, PACHICTUICHUSI, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTHU H. n. Basuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IO3HAHMS, HCIOJb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMUCAHUE, HW3MEPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPTaHOB M CHCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YENOBEKa, MPOIECCOB >KU3HEACATEIHLHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO M TeTepOTPOPHOrO TUIIOB MUTAHUS, OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTAaHABIIMBATh B3aMMOCBS3M MEXIY OpPTraHOMJAAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKN JKMBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXAY UCCIIETyeMbIMU OMOIOTHUECKUMHU MTPOLIECCAaMU U SIBICHHUSIMH, JIENaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€7b HCCICIOBAHUS, aHATU3UPOBATH TMOITYYCHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIIATH  IOJIYYCHHBIC  PE3yJIbTaThl HAa  yYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactu  Owosormd W MeAWNHMHBI  (KIIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpPaBIEHHOEC W3MEHEHHWE TeHOMa M CO3/JaHHe TPAHCTCHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuied mpodeccuoHalIbHON
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
UHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKHUX
npo0bjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIb30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIIECHHS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpeNieNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCHUCTEMa, Ouocdepa), OMOIOTrMUYECKHUE TEOPUU
(aBomonronHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtonuu, B.. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAaHUAX KUBBIX O0BEKTOB M 3KOCUCTEM
(omucanue, u3MepeHue, HaOI0JeHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBIICHUS U
OLICHKU aHTPOIIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O orbopa, AJUTONaTPUYECKOTrO U CUMIIaTPUYECKOTO
BUJI000pa30BaHus, BAUSHUS ABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXIY MPOLECCAMU HBOJIIOLUH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYMTEIbHBIE  NPU3HAKH  KUBBIX  CHCTEM,
IPUCIIOCOOIEHHOCTh BUAOB K cpele oOuTaHusi, abMOTHUYECKHMX UM OMOTHYECKHX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBsS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33a]]a4H, BBISBISATH MPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu paboTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYI0BaAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpenacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJIOorud,
HKOJIOTUM U MEIUIIMHE, NMPOBOJMMON Ha 0a3e LIKOJbHBIX HAYYHBIX OOILECTB, U
nyOJMMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
ry100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
MPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATENbHBI WHTEpPEC, HaIpPaBICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccun ©  MPOJOJDKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypchl
bubmuorexa [JOK
1 b 1
HONOTHA Kak fiayka https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 XK 2
HBLIE CHCTEMBI H X M3yHCHHC https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 bronorus ketkn 2 05 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 XuUMHYecKasi OpraHu3aIus KICTKH 10 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
5 8 2
CTpocHue 1 yHKuHH KICTKH https://m.edso0.ru/7f41c292
6 OOMeH BellecTB U MpeBpalleHne YHEPTUH B 9 1 bubnuotexa [JOK
KJIETKE https://m.edso0.ru/7f41c292
Hacnencteennas ungopmanus u bubnuotexa [JOK
7 .« 9 0.5
peanu3anus €€ B KIETKE https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
XK i 1
8 VISHCHHBII WHICT FUICTHH 6 https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
9 Crpoenuie U GyHKIUU OPraHU3MOB 17 1.5 https://m.edso00.ru/863e6ff0
https://m.eds00.ru/863e716¢
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5 bubmmorexa LIOK

https://m.edsoo0.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/7f41c292

I'enernka — Hayka 0 HaCIEACTBEHHOCTH U bubmumoreka [IOK
11 2 0.5
W3MEHYHUBOCTH OPTraHU3MOB https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 httos://m.edsoo.ru/86386f2
bubmuoreka [JOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.eds0o.ru/8636862
bubmuorexa [JOK
14 Perteritia viexopeia 3 05 https://m.eds00.ru/863e8d78
oubnmoreka [{OK
15 (Cenekuis OprauH3MOoB 4 1 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
16 broTrexHoIOrMsA U CHHTETHYECKast OMOJIOTHS 4 https://m.edso0.ru/8639336
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e9336

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bubnnoreka [HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
2 MHUKpO3BOIIONUS U €€ PE3YIbTAThI 14 2
P t pesy https://m.edsoo.ru/7f41cc74
3 Makpo3BOIIONUS U €€ PE3YIbTAThI 6 bubmorexa [JOK
P a pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue 1 pa3BUTHE )KU3HU HA 15 15 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
NabopaTtopHoe
5 [TpoucxoxaeHne 4eI0BEKa — AaHTPOIIOTEHES 10 1 obopyposaHue Ha base
LeHTpa «ToYKM pocTa»
DKOJOTUsl — HayKa O B3aUMOOTHOIIEHUSX NabopaTtopHoe
6 OpPraHU3MOB U HaIOPTaHU3MEHHBIX CUCTEM 3 0.5 obopyaosaHue Ha Base
C OKpY>Karollei cpeaoi ueHTpa «To4KM pocTan»
bu6mmoreka [JOK
7 Oprasu3Mbl ¥ cpefa OOUTaHuUs 9 15
P pedt https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
8 OKOJIOTHS BHIOB U MOMYJISIUNA 9 0.5
A Y https://m.edso0.ru/863eb46a
9 DKOJOoTHUs COOOIIECTB. DKOJIOTHUECKHE 12 05 bubnmoreka [JOK
CHUCTEMBI ' https://m.edsoo.ru/863eb46a
b K
10 Buocdepa — rinobanbHast sKkocucTemMa 6 momorexa LO

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



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863ebb5e

11 UenoBek U OKpyKaromas cpeaa 6
12 PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
bubmuoreka [IOK
buonorus kak KOMIUIEKCHasI HAyKa U
1 5 1 01.09.2023 https://m.eds00.ru/863e6122
KaK HacTh COBPEMCHHOTO 0bILECTBA e https://m.edso00.ru/863e632a
04 JlaGopaTopHoe
2 JKuBbIie cucTEMBI U UX CBOMCTBA 1 9.09.2023 o0opynoBanue Ha 0aze
R nenTpa «Touku pocTay
3 YpoBHEBas opranu3aius KUBbIX 1 04- bubmmoreka [JOK
cucTeM 9.09.2023 https://m.eds00.ru/863e6e88
4 WcTopust OTKPBITHS U U3Y4YEHUS 1 04- bubmuoteka [IOK
kietku. Kinerounas teopust 9.09.2023 https://m.edso0o.ru/863e6d5c
Meroasl MOJIEKYIIIPHON U KJIETOYHON
o6uosoruu. [IpakTnueckas padora
5 «M3ydeHne MeTo10B KJIETOUHOU 1 05 11- bubnnorexa [JOK
Ouosoruu (xpomarorpadus, ' 16.09.2023  https://m.eds00.ru/863e6122
anekTpodopes, nuddepeHraibHoe
ueHtpudyruponanue, [1L[P)»
bubnunorexa LIOK
11 https://m.eds0o.ru/863e674e
6 XUMUYECKUH COCTaB KIETKH 1 JlaboparopHoe
16.09.2023
obopymoBanue Ha 0aze
neHTpa «Touku pocTa»
7 MunepaibHbIE BEIECTBA KIETKH, UX 1 11-



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e

Omosorudeckas poib 16.09.2023
OpraHnyeckre BEIecTBa KIETKH —

3 oenku. JlaboparopHas pabora 05 18- bubaunoreka [JOK
«O6Hapy)eHue GEIKOB ¢ IOMOILBIO ' 23.09.2023  https://m.eds00.ru/863e6b72,
Ka4eCTBEHHBIX PEAKLIUI»

JIab
9 CaoiicTBa, KnaccuduKaius u 18- g OpaTOpHOZ Sase
o0opynoBaHue Ha 0a3
(bymKimm GenKon 23.09.2023 PyA
neHTpa «Todku poctay

10 Oprannueckue BeIecTBa KJIETKH — 18- bubmmoreka [JOK
yTIEBOIBI 23.09.2023 | https://m.edso0.ru/863e6870

1 Oprannueckue BeIiecTBa KJISTKH — 25- bubmmoreka [JOK
JIUIIU 1B 30.09.2023  https://m.eds00.ru/863e6870
Hyxnennossie kucnotsl. JTHK u bubmuoreka [{OK
PHK. Jlaboparophnas pabota o5 https://m.edsoo.ru/863e6d5c

12 «HMccnenoBanre HyKJIEHHOBBIX 0.5 30.09.2023 JlabopaTopHoe
KHUCJIOT, BBIJICTICHHBIX M3 KICTOK o obopynoBaHue Ha Oa3e
Pa3IMYHBIX OPTAaHU3MOBY neHTpa «Touku pocta»

13 Crtpoenue u pynkunu ATO. [Ipyrue 25- bubnnorexa [JOK
nykieosuarpudocdars (HTD) 30.09.2023  https://m.edsoo.ru/863e6d5¢c
CexBeHn HK. M

14 FeHOMI/IKEO:aI;II;IfKI[HHTOM;;I(/)IHLI 02- bubmorexa LOK

> TPAHCEP ’ 7.10.2023  https://m.eds0o.ru/863e7dc4
MIPOTEOMUKHU
02- bubmuoreka [JOK
15 M i o
SO CIPYISLIPHOM DHOROTHH 7.10.2023 https://m.eds00.ru/863e6122
but6mmorexa [IOK
Tunel knerok. [Ipokapuornueckas 02- https:/10.£ds00.1/86 36110

16 +HPOKAp https://m.eds00.ru/863e716c

KJIETKa 7.10.2023

NabopaTopHoe
obopyaoBaHue Ha H6ase



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

ueHTpa «ToYKM pocTa»

CrpoeHue 3yKapuOTHYECKON KIIETKH.

09-

bubnunoreka LIOK
https://m.edsoo0.ru/863e6ff0
https://m.edso0.ru/863e716¢

17 I1 n .
paj(TI/I‘-IeCKaﬂ pa6f)Ta «3yuenue 0.5 13.10.2023  NaGopatopHoe
CBOWCTB KJICTOYHON MeMOpaHbD»
obopypoBaHue Ha b6ase
ueHTpa «ToYKM pocTa»
09 NabopaTopHoe
18 IloBepXHOCTHBIN ammapat KJISTKU obopyaoBaHue Ha base
P P 13.10.2023 PYA
LeHTpa «ToYKM pocTa»
OpnHoMeMOpaHHbIE OpraHOU/IbI
JlabopaTopHoe
kieTku. [IpakTudeckas padora 09-
19 0.5 o0opynoBanue Ha 0aze
«3yueHune NBUKEHUS IIUTOIIA3MBbI B 13.10.2023
neHTpa «Todku pocray
PaCTUTENBHBIX KIIETKaX)
[TonmyaBTOHOMHBIE OPraHOMIbI
KJICTKHA: MUTOXOHJIPHUH, TUTACTH/IBL.
JlaGopaTopHoe
20 JlaGopatopHnas pabora 05 16- 5 5
: obopynoBaHue Ha Oa3e
«ccnenoBanue mia3Mon3a u 20.10.2023 PYA
neHTpa «Touku pocta»
JIETIIIa3MOJIH3a B PACTUTENIbHBIX
KJIETKaX»
21 HememOpaHHBIE OpraHOUIEI KIIETKU 16- Tabmua «Crpoenne
P P A 20.10.2023  xueTkn»
bubmmoteka IIOK
16 https://m.edso0.ru/863e7dc4
22 Crpoenue u GyHKIUH s11pa NabopaTtopHoe
20.10.2023
obopypoBaHue Ha b6ase
LeHTpa «TOYKM pocTa»
CpaBHUTEIIbHAS XapaKTePUCTHKA 23- JlaboparopHoe
23 0.5
KIIETOK dyKapHoT. JlabopartopHas 27.10.2023  obGopymoBanme Ha Oa3e



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7dc4

pabota «M3y4yeHne cTpoeHus KIETOK
Pa3IMYHbBIX OPraHU3MOBY

LOCHTpa «Touku pocTta»

ACCI/IMI/I.TI}II_II/ISI U AUCCUMUIIANUA —
JIBE CTOPOHBI MeTabom3Ma. Turrbr

24 obOMeHa BemiectB. JlabopaTopHas 23- bubmmoreka [JOK
pabota «/3ydeHre KaTamuTHIeCKON 27.10.2023  https://m.eds00.ru/863e766¢c
AKTUBHOCTH ()epMEHTOB (Ha IMpUMepe
aMHJIa3bl WIIH KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETOYHOTO MeTabom3Ma.
Jlaboparopuas padota «3yueHue 93. JlaboparopHoe

25 (hepMEHTATUBHOTO PaCIICTUICHHS 0.5 97 10.2023 o0opynoBanue Ha 0aze
MEPOKCHJIa BOJIOPO/IA B nenrpa «Touku poctay
PACTUTENILHBIX M KHUBOTHBIX
KIICTKaX)

26 benku-aktuBaTopsl U OeNKu- 07- bubmmnoreka HOK
UHTUOUTOPBI 11.11.2023 @ https://m.eds00.ru/863e6b72

. 07- bubnmoreka [IOK
21 ABTOTPOQHBI THIT 00MCHA BELLICCTB 11.11.2023 https://m.edSO(])_.[ ru/863e7c98
07- bubmuotexa [IOK

28 orocuires 11.11.2023 https://m.edSO(])_.[ ru/863e7c98
XemocuHnres. JlaboparopHas pabota 13- JlaGoparopHoe

29 «CpaBHeHHE Tpo1eccoB (POTOCHHTE3A 0.5 18.11.2023 o0opynoBaHue Ha 6aze
U XEMOCHHTE3a» nentpa «Touku pocTay
AnHaspoOHBIE OpraHu3Mbl. Buier

JlaGopaTopHoe

30 opoxenus. JlaboparopHas pabora 13- oBopyoBaHHE Ha Gaze

«CpaBHEHHE TTPOIIECCOB OPOKECHUSI U 18.11.2023

ABIXaHUs»

HCHTpa «Touku pocTta»



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

AspoOHbBIE OpraHU3Mbl. JTaIlbl

13-

bubnunoreka LIOK

31
SHEPTeTUYECKOro OOMeHa 18.11.2023  https://m.edsoo.ru/863e7aae
3 0
2 npotonon. Curres AT®: pasora 2. | Bubmorers LIOK
P . P 25.11.2023  https://m.edsoo.ru/863e6d5c
npoToHHON AT®-cuHTa3bI
33 Peakiiuyu MaTpu4HOTO CHHTE3a 20- bubmorexa LOK
B P 25.11.2023  https://m.edsoo.ru/863e6d5c
34 TpaHCKpUIIIUS — MaTPUYHBIH 20- bubmmoreka [JOK
cunre3 PHK 25.11.2023  https://m.edso0.ru/863e7aae
35 Tpancusus u e€ dTansl 27.11.- bubmotexa [JOK
P B 2.12.2023 https://m.edsoo.ru/863e7aae
36 KoaupoBanue aMmuHOKHCIOT. Poitb 27.11.- bu6nmorexa LIOK
pubocom B OuocuHTese Oenka 2.122023 https://m.edso00.ru/863e796e
Opranu3zaius reHoMa y IpoKapuoT u 27.11.-
37
3yKapuoT 2.12.2023
JIab
MounekysipHbIe MEXaHU3MBI 04- abopatoptoe
38 obopyoBanue Ha Oaze
AKCIPECCUU TEHOB y SYKAPUOT 9.12.2023
neHtpa «Touku pocra»
Bupycbl — BHEKJIETOUHBIE (POPMBI NaGoparoproe
39 KU3HU U O0JINTaTHBIE TTAPA3UTHI. 05 04- 0GODYI0BaHHE Ha Gase
[TpakTuueckas padota «Co3gaHue ' 9.12.2023 Py
neHtpa «Touku pocra»
MOJICTTH BUPYCa»
40 BupycHsle 3a00s1eBaHuS YellOBeKa, 04- bubmuorexa [IOK
KUBOTHBIX, PACTEHUI 9.12.2023 https://m.eds00.ru/863e7540
41 Hanortexnonoruu B 6M0JI0THN U 11-
MEIUILIIHE 16.12.2023
42 JKu3HeHHBIN UKIT KIETKH 11- bubmorexa HOK
B 16.12.2023  https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4

bubnunoreka LIOK

11-
i https://m. . 7dc4
43 Martpuunsriii cuates JJHK 16.12.2023 ps://m.eds00.ru/863e7dc
Xpomocomsl. JITaboparopHas pabota 18- JlaGopaTopHoe
44 «M3ydeHre XpoMoCcoM Ha TOTOBBIX 0.5 93.12.2023 obopynoBaHue Ha Oa3e
MUKpOITperaparax» o nenrpa «Todku poctay
45 18- Ta6 Meii
- a0JInna «VIeuos3»
JleneHue KICTKH — MHUTO3 9312 2023 JIHIL
Tunsl kietok. Kapuokunes u
nuTokuHes. JJaboparopHas padora 18- JlaboparopHoe
46 «HabroieHre MuTO3a B KJIIETKaX 0.5 93122023 obopyoBanue Ha 0aze
KOHYHKA KOpEIKa JTyKa (Ha TOTOBBIX o rienTpa «ToUKn pocTay
MUKpOIIperaparax )
Perynsius >kM3HEHHOTO ITUKIIA 25- buGnuorexa [IOK
https://m. . 7dc4
47 CTeTOK 98.12.2023 ttps://m.edsoo.ru/863e7dc
25. bubnuoreka [{OK
48 Opranusm Kak eUHOE 11e710€ 98.12.2023 https://m.edsoo.ru/863e7dc4
Tkanu pacrenuii. JlJaboparopHas 09- JlaboparopHoe
49 pabota «M3ydenune TkaHeh 0.5 13.01.2024 obopynoBaHue Ha 6aze
pacTeHHiD» o rienTpa «TOYKH pocTay
TkaHM KUBOTHBIX U YETOBEKA. JlaGopatopHoe
09-
50 Jlaboparopnas pabota «3yueHue 0.5 13.01.2024 obopynoBanue Ha 0aze
TKaHEW KUBOTHBIX) . nentpa «Touku pocray
Opransl. CucreMbl OpraHoB. 09 JlaGoparopHoe
51 JlaGopatopnas pabora «3yuenue 0.5 13.01.2024 o0opynoBaHue Ha 6aze

OpraHoB IBETKOBOI'O PaCTCHUA»

HCHTpa «Touku pocTta»



https://m.edsoo.ru/863e7dc4
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JlaboparopHoe

15-
52 Ormopa Tena opraHu3MOB 90.01.2024 obopynoBaHue Ha Oa3e
neHTpa «Touku pocta»
15- bubnunoreka LIOK
https://m. . 7dc4
53 JIBroKeHHEe OpraHu3MOB 90.01.2024 ps://m.eds00.ru/863e7dc
15- bu6nmmoreka [IOK
54 [Iutanue opraau3mMoB 90.01.2024 https://m.edsoo.ru/863e7dc4
IIuTanue MO3BOHOYHBIX )KMBOTHBIX. 29 bubnuoreka [{OK
55 [MumeBapuTenbHas cucreMa 97 01.2024 https://m.edsoo.ru/863e7dc4
9eJI0BeKa
99 JlaGopaTopHoe
56 JlbIxaHue opraHu3MoB 97 01.2024 obopynoBanue Ha 6aze
neHtpa «Todku pocra»
JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 22- bubmorexa [JOK
57 qeroBeKA 97 01.2024 https://m.edsoo.ru/863e7dc4
29.01.- bubmmoteka IIOK
o https://m. . 7dc4
58 TpaHcHOpT BELIECTB y OPraHU3MOB 3.02.2024 ttps://m.edso0.ru/863e7dc
KpoBeHnocHas cucreMa 1mo3BOHOYHBIX 29.01.- CparuTebHast TabaHIa Mo
59 teme « KpoBeHocHast
KUBOTHBIX U YEJIOBEKa 3.02.2024
CHUCTCMA XOPAOBBIX»
99.01.- JlaGopatopHoe
60 Brljienienue y oprannzmMoB 3 0:2 2'0 o4 o0opyioBanue Ha 6ase
o nentpa «TouKkK pocTay
61 3amura y opraHu3MoOB 05> bubmorexa [TOK
HTa Y op 10.02.2024 = https://m.edsoo0.ru/863e7dc4
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bubnunoreka LIOK

05-
https://m. . 7dc4
62 NMmyHHas cuctema yeinoBeka 10.02.2024 ps://m.eds00.ru/863e7dc
PaznpaxxuMocTh 1 perynsmnus y 05- bubmmorexa [JOK
63 https://m.edsoo.ru/863e7dc4
OPTAHH3MOB 10.02.2024 Do HTLECS00.MECRIEHEL
I'ymopanbHas peryisauus u 19- bubnuoreka [JOK
64 SHJIOKpUHHAS CUCTEMA )KUBOTHBIX U 17.02.2024 https://m.edso0.ru/863e7dc4
YeJI0BeKa
12- bubmuoreka [{OK
65 ®opMbl pa3MHOKEHUS OPTaHU3MOB 17.02.2024 https://m.edso0.ru/863e81b6
R https://m.edsoo.ru/863e831e
12- bubnuoreka [{OK
66 [TonoBoe pa3MHOXeHHE 17.02.2024 https://m.eds00.ru/863e81b6
R https://m.edsoo.ru/863e831e
. 19- bubmmoreka [JOK
o Meitos 24.02.2024  https://m.edsoo.ru/863e7f4a
I"ametorenes. OOpa3zoBanue u
Pa3BHUTHE TIOJIOBBIX KJICTOK. 19- JlaboparopHoe
68 Jlaboparopuas padota «3yueHue 0.5 94.02.2024 obopyoBanue Ha Oaze
CTPOEHHUSI MOJIOBBIX KJICTOK Ha o rienTpa «TOYKH pocTay
TOTOBBIX MUKpOIIpernapaTax»
Jlab
69 NuauBuayanbHOE pa3BUTHE 19- ogo Opa(T)OZHOZ o 6ase
BaHWC H
OpraHU3MOB — OHTOTCHE3 24.02.2024 PyA
nenrtpa «Touku pocra»
3akJagKa OpraHoB U TKaHEH u3 26.02- Bubmiorexa OK
70 https://m.edsoo.ru/863e7dc4
3apOIBIIIEBHIX JINCTKOB 2.03.2024
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Poct n Pa3BUTHUC ) XUBOTHBIX.

JIab
JlaGopaTopHas paboTta «BrisiBieHue 26.02- abopatoproe

71 . 0.5 obopynoBaHue Ha Oa3e

MIPU3HAKOB CXOJICTBA 3apOABIIICH 2.03.2024

nenrpa «Todku poctay
MO3BOHOYHBIX JKUBOTHBIX»
PasMHOkeHUE U pa3BUTHE PACTCHUIA.

JlabopaTopHoe
Jlaboparopuas padota «CtpoeHue 26.02.-

72 0.5 obopymoBanue Ha 0aze
OpraHOB Pa3MHOYKCHHS BBICIIIMX 2.03.2024

. nenrpa «Todku poctay
pacteHuii»

73 WcTopust cTaHOBIEHUS U pa3BUTHS 04- bubnuoreka [IOK
TEHETUKH KaK HayKH 9.03.2024 https://m.eds00.ru/863e8878
OCHOBHBIC TIOHSITHS U CUMBOJIBI

72 reHeTuku. JlabopaTopHas pabora 05 04- bubnnoreka [JOK
«JIpozoduia kak 06bEKT ' 9.03.2024  https://m.edso0.ru/863e86f2
TCHETHYECKUX MCCIICTOBAHMIN
3aKOHOMEPHOCTH HACIIEIOBAHHUS
IPU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [IpakTuueckas pabota 05 11- bubnnoreka [JOK
"U3ydeHue pe3yapTaToB ' 16.03.2024  https://m.edso0.ru/863e8878
MOHOTHOPHUHOTO CKPEIIUBAHHS Y
po30¢uis"

76 [uTonornyeckre 0CHOBBI 11- bubnuoreka [IOK
MOHOTHOPHUIHOTO CKPEIIMBAHUS 16.03.2024  https://m.edsoo.ru/863e8878

- AHanuzupyloliee CKpelBaHue. 11- bu6mmoteka [IOK
Henonnoe nomunupoBanue 16.03.2024  https://m.edsoo.ru/863e8878
JluruOpuHOE CKpeIIUBaHUE.

78 [IpakTuueckas pabora «M13yuenue 05 18- bu6muoreka [JOK
pe3yJIbTaTOB TUTHOPUAHOTO ' 22.03.2024  https://m.eds00.ru/863e8878

CKpEUIMBaHUA y APO30(UIB»
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[uTosiornyeckue 0CHOBBI

18-

bubnunoreka LIOK

79
JTUTHOPUTHOTO CKPEIUBAHUS 22.03.2024  https://m.edsoo.ru/863e8878

80 CuenyieHHOE HacleIOBaHHE 18- bub6nmoreka [IOK
IIPU3HAKOB 22.03.2024  https://m.eds00.ru/863e8878

81 XpPOMOCOMHas TCOPHS 01- bubmmoreka [JOK
HacJIeICTBEHHOCTH 6.04.2024 https://m.edso0.ru/863e8878

01- bubnunoreka LIOK
82 r
cHeTHia foa 6.04.2024 https://m.eds00.ru/863e86f2
83 I'eHOTHT KaK IEIOCTHAS CHCTEMA 01- bubmmorexa [JOK
B 6.04.2024 https://m.eds00.ru/863e86f2

84 ['eneTnyeckuii KOHTPOJIb PA3BUTUS 08- bubmmoreka [JOK
pacTeHui, )KUBOTHBIX U YEJIOBEKA 13.04.2024  https://m.eds00.ru/863e86f2

85 N3meHunBOCTH NpU3HAKOB. Bubl 08- Bbu6mmoteka [JOK
U3MEHUYUBOCTH 13.04.2024  https://m.edsoo.ru/863e8efe

08- bu6nmorexa LIOK

86 Monudukanronnas N3MEHYHMBOCTb 13.04.2024  https://m.edsoo.ru/863e8efe

BapuarnmoHHslIii psa v BapualimoHHas

. JIab 0
kpuBas. JlabopaTopHas paboTta ) NMaGopatopioe
«HccnenoBanue 3akOHOMEpPHOCTEH 15-

87 . 0.5 obopynoBanue Ha 0aze

MOAN(PUKAITMOHHONW U3MEHYUBOCTH. 20.04.2024

neHTtpa «Touku pocra»
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBOI»

88 ['enoTHNMUecKass UBMEHYUBOCTb. 15- bubmuoreka [{OK
KoMOuHaTuBHAsI ©3MEHUHUBOCTH 20.04.2024  https://m.edsoo.ru/863e8efe
MyTtannoHHast H3MEHYUBOCTb.

JlaGopatopHoe

89 IIpakTuyeckas pabora «MyTtanuu y 05 15- 0GoDYI0BaHHE Ha Gase

Ipo30(uib! (Ha TOTOBBIX ' 20.04.2024 by

MHUKpOIIpernaparax)»

HCHTpa «Touku pocTta»
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3aKOHOMEPHOCTH MYTAl[MOHHOTO

90 nporecca. DIUreHeTHkKa u 22- bubmmorexa [JOK
POHEes. 27.04.2024  hitps://m.eds00.ru/863e8878
SMUTeHOMHUKA
JlabopaTopHoe
I'enernka yenoBeka. [IpakTuyeckast 99 o0opynoBanue Ha 6aze
91 pabora «COC:[aBJ'IeHI/Ie Y aHalu3 0.5 9704.0024  LeHTP2 «Touku poctay
POIOCIOBHOI» bubnmnoreka HOK
https://m.eds0o.ru/863e8d78
92 MeTobl MEAUIIMHCKOM FeHETUKU 2z bubmorexa LIOK
8 A 27.04.2024  https://m.edsoo.ru/863e8d78
3HaueHNEe METUIIMHCKON TeHETUKHU B
93 MPEJOTBPAIICHUN U JICYCHUU 29.04- Bbu6mmoteka [JOK
TeHETUYECKUX 3a00JIeBaHMI 4.05.2024 https://m.eds00.ru/863e8d78
YeIoBeKa
OCHOBHBIE TIOHSATHS CEJICKIIHH. aGobatoproe
TOpH
JlabopaTtopHas pabota «3yueHue 29.04- patop
94 . 0.5 obopyoBanue Ha Oaze
COPTOB KYJIbTYPHBIX pacTEHUH U 4.05.2024
neHTpa «Touku pocTa»
MOPO/I TOMAIITHUX KUBOTHBIX)
MeTob! CeneKIIMOHHOM paboTHI.
95 Ha6To I[;0 Ea:m;g({)?a del/)lz Zzne 0.5 29.04- bubmorexa LHOK
patopHasp yzi ' 4.05.2024 https://m.eds00.ru/863e9214
METO/IOB CENIEKIIUN PACTEHUII»
JIOCTHKEHHUS CEJIEKIIUU PACTEHUN U 06 JlaGopatopHoe
96 *KUBOTHBIX. [IpakTuueckas pabora 11.05.2024 obopynoBaHue Ha Oa3e
«ITpUBUBKa pacTeHHII» R nentpa «Touku pocray
CoxpaHnenue, U3y4eHue u
97 I/ICH(I))J'ILSOBaHI/Ie Z:HCTI/I‘IGCKI/IX 06- bubmorexa HOK
11.05.2024  https://m.eds00.ru/863e9336
pecypcoB
08 buorexnonorus kak Hayka ¥ OTpacib 0.5 13- bubnuoteka [JOK
npousBojicTBa. [IpakTuueckas pabora ' 18.05.2024  https://m.edsoo.ru/863e9336
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«M3ydyenue 0ObEKTOB

OMOTEXHOJIOTHI
99 OcHOBHBIE HaNPABIICHUS 1 13- bubmuorexa [JOK
CHHTETHYECKOI OHOIOTUU 18.05.2024  https://m.edso0.ru/863e9336
13- bubnunoreka LIOK
100 X
POMOCOMHAS H TEHHA HIDKCHEPHA . 18.05.2024 | https://m.edso0.ru/863e9336
20- bubnunoreka LIOK
101 M 1
CHMUMHCKHE GHOTEXHONOTHH 27.05.2024  https://m.eds00.ru/863e9336
102 PesepeHsiii ypok. [ToBTOpeHue, 1 20-
000011eHNe, CHCTEMATH3AIMS 3HAHUN 27.05.2024
OBILIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME
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11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpouabubie IIpakTuuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 C) 4. 1
pomionrotias reopist . Aapeita 01.09.2023  https://m.edsoo.ru/863ea20e
5 JBHKyIME CUIIBI ABOJIIOLIMU BUI0B 1 bu6mmoreka [IOK
no Y. [lapuny 04.09.2023  https://m.edsoo.ru/863ea20e
Bopr0a 3a cymiecTBoBanue,
3 eCTiCTBeHHIiﬁ Y FICKYCCTBEHHBIH 1 bubmorexa [JOK
Y 04.09.2023  https://m.eds00.ru/863e9570
oTOop
4 POopMHUPOBAHNE CUHTETUYECKON 1 bubnuoreka [IOK
TEOPHH IBOJIOLINH 04.09.2023  https://m.edso0.ru/863e9570
DTanbl HBOJIIOIMOHHOTO IIpoliecca: bubnuoteka [JOK
5 1
MHUKPO?3BOIIOLUSA U MAKPOIBOJIIOLIHS 11.09.2023  https://m.eds00.ru/863e9570
6 [Tomyssiius — snemeHTapHast 1 bubnnorexka [JOK
€IMHNLA DBOJIIOIINN 11.09.2023  https://m.eds00.ru/863e9dad
3aKOH reHEeTUYECKOTO PAaBHOBECHS
Jx. Xapau, B. Baitn6epra. NabopaTopHoe
7 JlaGopaTtopHnast pabota «BrisBieHne 1 0.5 11.09.2023 obopyaoBaHue Ha base
U3MEHYHUBOCTH y 0CO0EH OHOTrO T LeHTpa «TOYKM pocTa»
BUJIQ
8 DneMeHTapHBIE (PAKTOPHI IBOFOIHN 1 bubmmorexa [JOK
P P t 18.09.2023  https://m.edsoo.ru/863e9da4
9 O ekt ocnoparens. dpdexrt 1
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OYTBUIOUHOT'O TOPJIbIIIKA

18.09.2023

10 Murpauuu. M30150u1 HOMySIsSLMiA: bubmuorexa [JOK
reorpaduueckas, Ouonoruaeckas 18.09.2023  https://m.edsoo0.ru/863e9da4
1 EctectBenHsblit 0oTO0p — bubnmoreka [JOK
HaIpaBJISIOMUNA (PaKTOp IBOITIOIUAN 25.09.2023  https://m.edsoo.ru/863e9das
NabopaTtopHoe
12 [TomoBoii oT6Op 95 09.2023 obopyaosaHue Ha Base
LeHTpa «TOYKM pocTa»
[Tprcnoco0IeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MUKPOIBOIIOIHH. Na6opaTopHoe
13 JlaboparopHas pabota «M3ydeHue 0.5 95 09 2023 obopyaoBaHue Ha base
apoMop(}030B U UIHOATANITAIIUHN Y o ueHTpa «TOYKM pocTa»
pacTEeHU U KUBOTHBIX»
[Tpumeps! npucnocobaeHuit y
OpraHu3MoB: MOP(OIOTUYECKHE,
dbusnonornueckre, OMOXUMHUUYECKHE, NabopatopHoe
14 noseneHyeckue. JJabopatopHas 0.5 obopyposaHue Ha base
02.10.2023
pabora «IIpucnocobnenus LeHTpa «ToUYKM pocTa»
OPTaHW3MOB M HX OTHOCHTEIbHAS
11E€JIECO00PA3HOCThY
Bun, ero kputrepuu u CTpyKTypa.
NabopaTtopHoe
JlaGopaTtopHast pabora «CpaBHEeHHE
15 0.5 obopyaosaHue Ha base
BUJIOB IO MOP(}OJIOTUIECKOMY 02.10.2023
LeHTpa «TOYKM pocTa»
KPUTEPHIO»
16 CrpyKTypa B bubnmoreka [JOK
PYRLYP 02.10.2023  https://m.edsoo.ru/863e9cle
17 BunooOpa3oBanue kak pe3ynbTar bubnmuotexa [JOK
MHUKPO3BOJIIOLUU 09.10.2023 | https://m.edsoo.ru/863e9cle
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CBs13b MUKPO3BOJIIOLUH U

bubmuorexa [JOK
https://m.edso00.ru/863e99c6

18 Nab
SIUIEMHOJIOTUHU 09.10.2023 abopatoproe
obopynosaHue Ha 6ase
LeHTpa «TOYKM pocta»
MakposBOTIOITHS. bubnmoreka [JOK
https://m. .
19 [NasleoHTOIOTHYECKHE METOIBI 09.10.2023 ps://m.edso0.ru/863e99c6
W3Y4YEHUS IBOJTFOIIUN
buoreorpaduueckne METOIbI bubnmorexa LHOK
20 P A https://m.eds00.ru/863e99c6
U3YYEHHUS IBOJIIOIHH 16.10.2023
DOMOpHOIOTHYECKUE U
21 CpPaBHUTEIHLHO-MOP(HOIOTHIECCKUE bubmorexa HOK
P P 16.10.2023 @ https://m.edsoo.ru/863eabbe
METOJIbI U3YUCHHSI BOTFOIIUN
MornekynsipHO-TeHETHUECKHE,
22 OMOXHMUYECKHE U MaTEMATHYECKHUE bubmmorexa [TOK
16.10.2023  https://m.edsoo.ru/863ea6be
METOJIbI U3YUYCHHSI IBOTIOIIUN
23 OO01111e 3aKOHOMEPHOCTH 3BOJIIOLHH bubmorexa HOK
- P t 23.10.2023 | https://m.edsoo.ru/863eabbe
AgnanTuBHasa paguaiusl.
24 Hlel aBHOME Iljofn, I;CMHOB bubmorexa [JOK
P P 23.10.2023  https://m.edsoo.ru/863ea6be
SBOJIFOLIUU
o5 HayuHble runoressl IpoUCX 0K ICHUS bubnuoreka [IOK
JKHU3HH Ha 3eMiie 23.10.2023  https://m.edsoo.ru/863eabbe
26 [onayuHsble npeacTaBiIeHus O bubnnoreka [JOK
3apOXKACHUU )KU3HU 07.11.2023  https://m.edsoo.ru/863eabbe
97 OCHOBHBIE Tanbl HEOPTAHUYECKON bubnmnoreka [JOK
SBOIIOIUHN 07.11.2023 | https://m.edsoo.ru/863eabhe
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bubmuoreka [JOK

28 l'unoTessl 3apoKaeHNS KU3
HHHOTESL SApOAICHIL AHSHH 07.11.2023  https://m.edsoo.ru/863eabhbe
Ucropus 3emiu 1 MeToabl €€
uzyuenus. Jlaboparopnas pabota Jlaboparoproe
29 v ’ patopHai p 0.5 obopyaoBaHue Ha 6ase
«3y4yeHue 1 ONrucaHnne UCKOMaeMbIX 13.11.2023
LeHTpa «To4YkM pocta»
OCTaTKOB JIPEBHUX OPTaHU3MOB)
30 HauanbHble 3Tanbl OpraHuyecKoi bubnunoreka [HOK
IBOJIIOLIUU 13.11.2023  https://m.edsoo0.ru/863ea6be
31 OBOJIIOLUS HYKapUOT bubmorexa LHOK
HIpayKap 13.11.2023  https://m.edsoo.ru/863eatbe
OCHOBHBIE TaITbI BOJTIOIUU
pactutensHOro Mupa. [IpakTuyeckas NabopatopHoe
32 pabota «3yuenue ocobeHHOCTEN 0.5 90.11.2023 obopyaosaHue Ha base
CTPOEHHS PACTECHHI pa3HbIX o ueHTpa «TOYKM pocTa»
OTJICTIOBY
33 OCHOBHBIE 3TAITBI BOJTIOIUU
YKUBOTHOT'O MUpa 20.11.2023
DBOJIOIUS KUBOTHBIX.
NabopaTtopHoe
[IpakTuueckas padora «3yuenue
34 . 0.5 obopyaosaHue Ha b6ase
0COOEHHOCTEHN CTPOEHUS 20.11.2023
LeHTpa «ToYKM pocTa»
MMO3BOHOYHBIX JKHBOTHBIX)
35 PazButue xu3HM Ha 3eMie 1o 3pam U bubnmnoreka [JOK
nepuoiam 27.11.2023  https://m.edsoo.ru/863eabbe
36 MaccoBble BBIMUPAHUS — bubnnoreka [JOK
IKOJIOTMYECKNE KPU3UCHI ITPOLLIOTO 27.11.2023  https://m.edsoo.ru/863eat6he
37 CoBpeMeHHBIN IKOJIOTUUECKUN bubnmoreka [JOK
KpPHU3HC, €T0 0COOCHHOCTH 27.11.2023  https://m.edsoo.ru/863eabbe
38 CoBpeMeHHas cuctema
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OpTraHu4€eCKOro MmpouuIoro

04.12.2023

39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI bubmuorexa [JOK
OpraHU3MOB 04.12.2023  https://m.edsoo.ru/863eabbe
40 AHTPOIIOJIOTHS — HAayKa O YEJIOBEKE bubmorexa LOK
P Ve 04.12.2023 @ https://m.edsoo.ru/863eac2c
41 PasBuTHe npeacrasneHuii o bubmumoreka [IOK
MIPOUCXO0XKICHUH YEJIOBEKA 11.12.2023  https://m.edsoo.ru/863eac2c
MecTo 4ea0BeKa B CHCTEME
opraam4deckoro mupa. JlaboparopHas NabopaTopHoe
42 pabora «3ydeHne ocoOeHHOCTEH 0.5 11.12.2023 obopynosaHue Ha base
CTPOCHUS CKEJIeTa YeJIOBEKa, o LeHTpa «TOYKM pocTa»
CBSI3AHHBIX C TIPSIMOXOXKICHUEM))
43 JIBYOKyIIME CHIIBI aHTPOIIOreHE3a bubmorexa LOK
Y P 11.12.2023 @ https://m.edsoo.ru/863eafec
CooTHoIlIIeHHE OMOJOTUYECKUX U
44 COLMAJIBHBIX (PAaKTOPOB B bubmorexa HOK
B P 18.12.2023  https://m.edsoo.ru/863eafec
aHTpPOIIOTEHE3e
45 OCHOBHBIE CTaJIMH AaHTPOIIOTreHe3a bubmmorexa LHOK
A P 18.12.2023  https://m.edsoo.ru/863eafec
46 [Taneorenernka u majeoreHOMHUKA bubmmorexa [IOK
18.12.2023  https://m.edsoo.ru/863eafec
47 DBOMIONHNS COBPEMEHHOI'0O YeJIOBEKa bubmmorexa [TOK
B P 25.12.2023 | https://m.edsoo.ru/863eafec
UYenoseueckue pachel. [IpakTudeckas NabopaTopHoe
48 pabota «/3yueHne sKOTOTHIECKUX 0.5 95 12 2023 obopyaoBaHue Ha base
aJlanTaii 4eaoBeKay T ueHTpa «To4KM pocTa»
49 MexaucuIInHapHbIe METOIbI bu6mmoreka [JOK
AHTPOIIOJIOTUHN 09.01.2024  https://m.edsoo.ru/863eafec
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bubmuoreka [JOK

50 3apoxaeHue u pa3 € 9KOJI0
POACICHIE H pasBith HOTHH 09.01.2024  https://m.edsoo.ru/863eafec
Mertoas! 3xkonoruu. JlabopatopHas
51 abora «l3yueHue MeTo10B 0.5 bubmorexa LHOK
P v A . ' 09.01.2024  https://m.edsoo.ru/863eafec
9KOJIOTHYCCKUX UCCIICTOBAHMI
59 3HadeHHE PKOJIOTHUSCKUX 3HAHUH bubmuorexa [JOK
JIJ1 YeJIoBeKa 15.01.2024  https://m.edsoo.ru/863eafec
bu6mmorexa [IOK
53 DKoJIornueckue (HaKkTopbl
¢ P 15.01.2024  https://m.edsoo.ru/863eafec
Abuotnueckue paxkropbl. CBET Kak
IKOJIOTHYECKUH PaKTOP. Na6opatopHoe
54 JlaGopaTtopHnast pabota «BrisiBiieHne 0.5 15.01.2024 obopysoBaHue Ha base
IPHUCIIOCOOIEHNI OPraHU3MOB K o ueHTpa «To4YKM pocTa»
BIIMSTHUIO CBETa»
AOGuotnueckue GpakTOpHI.
T N bubmuorexa [JOK
eMrepaTrypa Kak dKOJIOTHICeCKHIA
https://m.edsoo.ru/863eafec
dakrtop. JlaboparopHas pabota
55 . 0.5 NabopaTopHoe
«BpIsiBIEHNE TpUCTIOCOOIEHUI 22.01.2024
obopynoBaHue Ha H6ase
OpPTaHU3MOB K BIHSHHIO
ueHTpa «ToYKM pocTa»
TEMIEPATYpPhI»
Abuotnueckue pakropsl. BraxHocTh
KaK KOJOTHYECKU (paxTop.
NabopaTtopHoe
56 JlaGoparopHas paboTa 0.5 6 6
. o6opyaoBaHue Ha 6ase
«AHaTOMHYECKHE 0COOCHHOCTH 22.01.2024 PYA
o LeHTpa «To4Ykn pocta»
pacTeHuii U3 pa3HbIX MECT
oOHTaHUS»
57 Cpenbl 00uTaHUs OpPraHu3MOB bubmorexa [JOK
P P 22.01.2024  https://m.edsoo.ru/863eb348
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bubmuoreka [JOK

b
>8 HOTOTHHCCIHE PHTNMEL 20.01.2024  https://m.edso0.ru/863eb348
bu6mmoreka [IOK
X
> H3HCHHBIC (POPMbI OPraHH3MOB 29.01.2024  https://m.edso0.ru/863eb348
bubmuorexa [JOK
60 b
HOTHHCCKHC (aKTOPLI 29.01.2024  https://m.eds00.ru/863eb348
3HaueHue OMOTHIECKHUX
61 B3aHMMOJEHUCTBHUH I bu6mmorexa [IOK
CYIIECTBOBAHMs OPraHU3MOB B Cpe/ie 05.02.2024  https://m.edso0.ru/863eb348
obutaHus
62 DKOJIOTHYECKUE XapaAKTEPUCTUKHU bubnuorexa [JOK
MOMYJISLUN 05.02.2024  https://m.edsoo.ru/863eb348
OCHOBHBIE TIOKa3aTeJIH MOMYJISIUU:
63 YHUCIIEHHOCTb, TUIOTHOCTh bubmorexa HOK
’ ’ 05.02.2024  https://m.eds00.ru/863eb348
BO3pacTHAs U MOJIOBAsi CTPYKTypa
OcHOBHBIE TIOKa3aTeNN MOMYJISAIUN:
64 05KJ1a€MOCTh, IPUPOCT, TEMI POCTA bubmorexa HOK
P > IPHPOCT, pocta, 12.02.2024  https://m.edsoo.ru/863eb348
CMEPTHOCTb, MUTPAILIUU
65 DKOJIOTHYECKasi CTPYKTypa bubnuoteka [JOK
MONYJISALUN 12.02.2024  https://m.eds00.ru/863eb348
66 JuHamuika nonynsuuu u eé bubnuoreka [IOK
perynsus 12.02.2024  https://m.edso0o.ru/863eb46a
67 Kpussle pocta unicieHHoCTH bubnuoreka [IOK
nonyssuuy. Kpuble BBDKMBaHUS 19.02.2024  https://m.edsoo.ru/863eb46a
DKoyioruueckas HuIlla BUIA.
JlaGoparopHas paboTa Jlaboparoproe
68 0.5 6 6
«[IpucnocobneHust cemMsiH pacTeHUI 10.02.2024 ~ °O°PyAcsanvenabase

K PaCCCIICHUIO»

LueHTpa «To4Ykn pocta»
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69

Bun xak cucrema nonyssiuuii

19.02.2024
NabopaTtopHoe
3aKOHOMEPHOCTH MOBEACHUS U
70 . obopyaoBaHue Ha 6ase
MUTPAIH )KUBOTHBIX 26.02.2024
LeHTpa «TOYKM pocta»
7 Coo00111ecTBO OpraHu3MOB — bubmuoreka [JOK
OHOIICHO3 26.02.2024 ' https://m.edso0.ru/863eb46a
72 DKOCHCTEMA KaK OTKPBITas CUCTEMA bubmorexa LIOK
P 26.02.2024 = https://m.edsoo.ru/863eb46a
73 Kpyrosopor BeiiecTB u noTok bubnnoreka [JOK
JHEPIUHU B IKOCUCTEME 04.03.2024  https://m.edsoo.ru/863eb46a
74 OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI bubmorexa [TOK
04.03.2024  https://m.edsoo.ru/863eb46a
75 DKOIOTrHYECKUE TUPAMHUIBI bubnnorexa [IOK
paMuA 04.03.2024  https://m.edsoo.ru/863eb46a
76 N3MeHeHUs cOOOIIECTB — bu6mmoreka [JOK
CYKLECCUU 11.03.2024  https://m.edsoo.ru/863eb5fa
[IpupoHBIE S5KOCUCTEMBI.
77 DKOCHUCTEMBI 03€p U PEK bubmorexa HOK
P . peK. 11.03.2024  https://m.edso0.ru/863eb5fa
DKOCUCTEMBI MOPEIN U OKEAaHOB
[IpupoHBIE S5KOCUCTEMBI.
78 DKOCHCTEMBI TYHJIP, JIECOB, CTCIIEH bubmmorexa [TOK
YHAP, ’ ’ 11.03.2024  https://m.edsoo.ru/863eb5fa
MyCTHIHB
79 AHTPOIIOreHHbIE DKOCUCTEMBI bubmorexa LOK
™ 18.03.2024  https://m.edsoo.ru/863eb5fa
Ypboskocuctemsl. [Ipaktudeckas NabopatopHoe
80 pabota «/3yuyeHue U onucaHue 0.5 18.03.2024 obopyposaHue Ha base

ypOOIKOCUCTEMBI»

LeHTpa «TOYKM pocTa»
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3aKOHOMEPHOCTH (HOPMUPOBAHHS

bubmuoreka [JOK

81 OCHOBHDIX BSAHMOACHCTBIH 18.03.2024  https://m.edsoo.ru/863eb5fa
OpPraHU3MOB B 3KOCHCTEMAaX
MexaHu3mbl BO31CUCTBUSA
3arpsi3HEHUM pa3HbIX TUIIOB Ha
82 CyOOpraHu3MeHHOM, bubmmorexa [JOK
01.04.2024  https://m.edsoo.ru/863eb5fa
OpraHU3MEHHOM, TOMYJIALIMOHHOM U
SKOCUCTEMHOM YPOBHSIX
83 buocdepa — obmieruianerapHas bubnnoreka [JOK
o0osiouka 3emiu 01.04.2024  https://m.edsoo.ru/863ebb5e
84 VYuenue B. U. Bepnaackoro o bubnnoreka [JOK
ouochepe 01.04.2024  https://m.edsoo.ru/863ebb5e
85 3aKOHOMEPHOCTH CYIIECTBOBAaHUS bubnnorexa [HOK
ouocdepsl 08.04.2024  https://m.edsoo.ru/863ebb5e
86 Kpyrosopots! BemecTs u bubnuoreka [IOK
OMOT€OXMMHUYECKUE ITUKITBI 08.04.2024  https://m.edsoo.ru/863eb5fa
87 3oHanbHOCTH OuOoCchepbl. OCHOBHBIE bubnunorexa [JOK
OMOMBI CyIIN 08.04.2024  https://m.edsoo.ru/863ebb5e
. bubnuoteka [JOK
88 Yeroifiupocts Guochepst 15.04.2024  https://m.edso0.ru/863ebb5e
89 DKOJIOTHYECKUE KPUZHUCHI U X bubnmnorexa [JOK
MIPUYHHBI 15.04.2024  https://m.edsoo.ru/863eb5fa
. bubnmnoreka [JOK
%0 Bosaeficraie uezoseka Ha buocgepy 15.04.2024  https://m.edso0.ru/863eb5fa
01 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA bu6mmorexa [IOK
pPacTUTEIbHBINA U )KUBOTHBIA MUD 22.04.2024  https://m.edsoo.ru/863eb5fa
bu6mmoreka [JOK
92 Oxparia IpHPOAEI 22.04.2024  https://m.edsoo.ru/863eb5fa
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93

OcHOBHBIE IPUHLIUIIBI YCTOHYUBOTO
pPa3BUTHA YEIIOBEYECTBA U IIPUPO/BI

22.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/863eb5fa

94

95

96

PanronanbsHOE IPUPOIOIOIH30BAHKE
U COXpaHCHUE OMOIOTUIECKOTO
pazHooOpa3us 3emiu

O00011EeHME 110 TEME
«MUKPO3BOJIIONHUS U €€ pe3yJIbTaThI»

O060011IeHNE IO TEME
«Maxkpo3BOJIOIUS U €€ Pe3yTbTaThI»

29.04.2024

29.04.2024

29.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

97

O00011IEHIE IO TEME
«[IpoucxoxIcHHE U Pa3BUTHE KUIHH
Ha 3emiie»

06.05.2024

98

99

100

O00011IeHNE 10 TEME
«IIponcxoxeHne 4yenoBeKa —
AHTPOTIOTEHE3»

O06o06mIeHNE 10 TeMe «DKOJIOTHS —
HayKa O B3aUMOOTHOIICHUSX
OpPTaHU3MOBY

O6006menue mo Teme «OpraHu3Mbl U
cpena oOuTaHUs»

06.05.2024

13.05.2024

13.05.2024

101

102

O0001enne Mo TeMe «IKOJIOTUI
BHJIOB U ITOMYJISALIAN

O606menne o teme «buocdepa —
rio0anbHast IKOCHCTEMa

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5

13.05.2024

20.05.2024
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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