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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no O6MOJIOTUM HA YPOBHE CpelHEro o0iiero odbpa3oBaHus pa3paboTaHa Ha
ocHoBe ®DenepanbHoro 3akona ot 29.12.2012 No 273-®3 «0O6 o0pa3oBaHuM B
Poccuiickoit deaeparuny», ®I'OC COO, KoHueniuu npenogaBaHus y4eOHOTO IIpeaMeTa
«buonorus» 1 OCHOBHBIX TIOJIOKCHHUH (peepanbHOi paboduel porpaMMbl BOCITIUTAHUA.
VYuebnsiii npenmer «buonorus» yriyonénnoro ypoBHs wuzydenust (10—11 xmaccer)
SBISICTCS OJHUM W3 KOMIIOHEHTOB TIpeIMETHON obnactu «EcTecTBeHHO-HAYYHBIC
npeametb». CornacHo nonoxenusm ®I'OC COO mpoduiibHble y4eOHBIE TPEIMETHI,
n3ydyaeMble Ha YIIIyOJIEHHOM ypOBHE, SIBISIOTCS criocoOoM auddepeHimanun 00ydeHus
Ha YPOBHE CpeJHEro oOmiero oO0pa3oBaHUs U MPU3BAHbI 00ECIEUUTHh MPEEMCTBEHHOCTD
MEXy OCHOBHBIM OOIIUM, CPETHUM OOIIMM, CPETHUM MPO(PECCUOHATBHBIM U BBICIITUM
oOpazoBaHueM. B TO ke BpeMsi KaxIblii M3 3THX Y4YEOHBIX MPEIMETOB JOJKEH OBITh
OpPUEHTHUPOBAaH Ha TMPUOPUTETHOE peIICHUE O00pPa30BATEIbHBIX, BOCIHUTATEIBHBIX U
pa3BUBAIOIIUX  3a/lay, CBA3AHHBIX ¢  MnpodopUeHTaMe  Oo0ydalmuxcs U
CTUMYJMPOBAHUEM HMHTEpEca K KOHKPETHOW 00JacTH HAy4YHOTO 3HAHMUS, CBS3aHHOTO C
Ouonoruei, MEIUIIMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CHOPTOM WJIM BOSHHBIM JIETIOM.
[Iporpamma mo Ouonoruu Ja€T MPEJCTABICHUE O MM W 3aadax U3y4eHUsi yueOHOro
npeamera «buosorus» Ha  yrIyOJ€HHOM  YpOBHE, OMpenenseT o0s3aTeabHOe
(MHBapUAHTHOE) MIPEIMETHOE COAEPIKAHUE, €0 CTPYKTYPUPOBAHUE T10 Pa3/IeiiaM U TeEMaM,
pacrmpeneneHyde Mo KiaccaM, PeKOMEHIyeT MOCIeA0BaTEIbHOCTh M3YYEHUsS] y4eOHOIo
MaTepHuaia ¢ yuéToM MEKXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKU



y4eOHOro Tmpoliecca, BO3PACTHBIX OCOOEHHOCTEeH oOydawmuxcia. B mporpamme mo
OMOJIOTMM peaiu30BaH IPUHLHUI MPEEMCTBEHHOCTH C H3yYEHHEM OHOJIOTMH Ha
YpPOBHE OCHOBHOTO 0O0miero oOpa3oBaHus, Onarojaps dYemMy MOpOCMaTpUBAETCS
HaIpaBJICHHOCTh Ha MOCJEYIONIEe Pa3BUTHE OMOJIOTMUECKUX 3HAHUN, OPUEHTUPOBAHHBIX
Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, SKOJIOTHYECKOTO MBIIILICHUS,
MPEICTaBICHUI O 3JOPOBOM 00pa3e *KU3HMU, HA BOCIIUTAHUE OEPEKHOrO0 OTHOIICHHS K
OKpYJKalomiel MpupogHor cpeae. B mporpamMMe mo OHOJIOTHHM TaKKe IMOKA3aHBI
BO3MOXHOCTH yueOHoro npeamerta «buonorus» B peanuzaiuu tpedosanuit ®I'OC COO
K IUTAaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U TPEJAMETHBIM pe3yJibTaTaM 00ydeHUs
U B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Yy4€OHO- TO3HABAaTEIbHON NEATEIbHOCTH
o0Oy4aroluxcsi M0 OCBOEHUIO COJIEp)KaHUsl OMOJOrMYecKoro oOpa3oBaHUS Ha YpOBHE
cpeaHero oo01ero 0opa3oBaHusl.

VYuebOnsiii npeameTr «buosnorus» Ha ypoBHE CpeaHEro oomero oOpa3oBaHUs 3aBEpUIACT
Ouonoruyeckoe 00pa3oBaHUE B LIKOJIE M OPUEHTUPOBAH HA PACLIMPEHUE U YIiIyOJIeHHe
3HAHUN OOYYaIOIIMXCS O >KUBOM MPUPOAE, OCHOBAX MOJICKYJSAPHOW W KIETOYHOU
Ouonoruu, sMOPUOJIOTUN U OMOJOTHM Pa3BUTHUS, TEHETUKH, CEIEKIUH, OMOTEXHOJIOTUH,
HBOJIFOLIMOHHOTO YYEHUS U KOJIOTHH.

N3yuyenue yuebHOro npeamera «buosnorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIOIIUXCSI K TIOCIEAYIOMIEMY MOTYyYEeHUI0 OMOIOTUYECKOT0 00pa3oBaHus
B By3aX M OpraHu3alusx cpeaHero mnpodeccuoHaabHOro oOpazoBaHusi. OCHOBY €ro
COJIEp’KaHUsl COCTABIISIET CUCTEMa OMOJIOTUYECKUX 3HAHUMU, TIOJYUYEHHBIX NMPU U3yUYEHUU
00y4aroIMMHUCS COOTBETCTBYIOIIUX CHUCTEMAaTUYECKUX Pa3/esioB OMOJIOTMH HAa YpOBHE
OCHOBHOT0 0011ero oopazoBanus, B 10—11 kiaccax 3Tv 3HaHMS MOTYyYarOT pa3BuTHE. Tak,
pacmpeHsl ¥ yriayOjeHbl OHWOJIOTMYECKHE 3HAHUS O PAaCTEHUSX, )KUBOTHBIX, rpudax,
OaKTepHsiX, OpraHU3ME 4YelOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HU, JOMOJHUTEIBHO
BKJIFOUEHBI OMOJIOTMYECKUE CBEJICHUS MPUKIIATHOTO U MTOUCKOBOIO XapakTepa, KOTOphIe
MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIi MOCIEAYIOLIEro BbIOOpa MpPOQeccHu.
Bo3morkHa Takke uHTerpanus OMoJIOrH4ecKuX 3HaHU ¢ COOTBETCTBYIOUIUMU 3HAHUSAMH,
MOJIYYCHHBIMA OOYYAIOIMMHUCS TP U3YYeHUU GUBHKHA, XUMHH, reorpaduu u
MaTE€MaTUKH.

CrpykTypa nporpaMmbl IO OMOJIOTUH OTPAXKAET CUCTEMHO-YPOBHEBBIN U HBOIIOIMOHHBIN
MOJIXOJIbI K U3y4eHHI0 Orosoruu. CoraacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapakTepHble Il JKMBBIX CHUCTEM pPAa3HOTO YPOBHS OpraHU3alMM, SBOJIIOLIMU
OpraHMYECKOTO MHUpa Ha 3emiie, COXpaHEHUs OMOJIOTMYECKOTO pa3HOOOpa3us IJIaHETHI.
Tak, B 10 kmacce u3y4yaroTCd OCHOBBI MOJIEKYJSIPHOM W KJIETOYHOM OWOJIOTHH,
AMOpPHUOTOTUM M OWOJIOTMM pa3BUTHSl, TEHETUKU M CEJEKUUHU, OMOTEXHOJIOTMH U
CUHTETUYECKON OHOJOTHH, aKTyaJu3upyIOTCS 3HAHUS OOyYaroIIMUXCs MO OOTaHUKE,
300JI0TUH, aHaTOMuH, (usuosioruu yenoseka. B 11 kiacce m3yyarorcs 3BOJIIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii npeamer «buonorus» npu3BaHa OO0ECHEYUTh OCBOCHHE OOYYAOIIMMUCS
OMOJIOTMYECKUX TEOPHM M 3aKOHOB, WJEH, MPUHLMUIIOB M NPABUII, JIEKAIIUX B OCHOBE



COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUHI O CTPOEHUH, MHOr000pa3uu
U OCOOEHHOCTSIX KIJIETKH, OpraHu3Ma, MONyJslHuH, OHOIEH03a, HSKOCHUCTEMBI, O
BBIJIAIONINXCSI HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX HCCIIECIOBAHUSIX B OHOJIOTHH,
MPUKJIAJHBIX aCTIEKTaX OMOJIOrHuecKuX 3HaHui. [{j1s pa3BUTHS U MOJACpKAHUS UHTEpeca
oOyyaronuxcsi K OHMOJOTMM HapsALy CO 3HAUYUTEIbHBIM O0BEMOM TEOPETHUECKOIrO
MaTepuaia B COJEPKaHUHM MPOTPaMMbl MO OWOJIOTMM MPETyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJICHMSI W pa3BUTUS TOW WJIM WHOM 005acTh OUONOTUH, BKJIAJI0OM
OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHUE BAXHEHIIMX OMOJIOTHYECKUX U
HKOJIOTHYECKUX MPOOIIEM.

[enb u3yuenust yuebHoro npeamera «buonorus» Ha yriryO0JIEHHOM ypOBHE — OBJIQJICHHE
0oOy4YaroIMMUCS 3HAaHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHu3allud KUBBIX
CHUCTEM pa3HOrO0 paHra M NpUOOpEeTEeHHME YMEHUN MCIONb30BaTh ASTH 3HAHUSA B
(opMHUpOBaHNUU MHTEpECA K ONpeAesEHHON 001acTu NpoeCCUOHATBHON JEeSTENIbHOCTH,
CBA3aHHOM ¢ Owuosoruen, WiaM K BbIOOPY Y4eOHOTO 3aBeACHHUS JUIS NPOAOKEHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

JlocTrxeHue 1enu u3ydeHus yueOHoro npeamera «buonorusy» Ha yriryoaéHHOM ypOBHE
o0ecreunBaeTcsl pelIeHUEM CIIEYIOIUX 3a0a4:

OCBOEHHE OOYyYalOIMMHUCS CHUCTEMbl OMOJOTMYECKMX 3HaHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHILEMIMUSAX, THIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABJISIIOUIMX COBPEMEHHYIO ECTECTBEHHO-HAYYHYI0 KApTUHY MHpPa; O
CTPOEHUU, MHOTOOOpA3UN U OCOOCHHOCTAX OMOJOTMYECKHX CUCTEM (KJIETKA, OpraHu3M,
MOMYJISIIUS, BU, OMOTeoleH03, Ornocdepa); 0 BBIIAOIIUXCS OTKPBITUIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

O3HAKOMJIEHME  OOy4YalollMXcsi C  METOJaMHU  TMO3HaHUS  KUBOW  MPUPOJBIL:
UCCJIEIOBATEIbCKUMU METOJIaMU OMOJIOTMYECKUX HAayK (MOJEKYJSPHOHM U KIETOYHOMN
Ounoaoruu, SMOPUOJIOTUH U OMOJIOTHH PA3BUTHSL, TEHETUKH U CEJIEKIIUU, OMOTEXHOJIOTHH U
CUHTETUYECKON OMOJIOTUH, MAJCOHTOJIOTHH, IKOJIOTHMH); METOAAMH CaMOCTOSITEIIBHOIO
MPOBEICHUS OMOJIOTHYECKUX UCCIAEIOBAHUN B JJabOpaTOpuu U B IpUpo/ie (HabIroAeHuE,
U3MEpEHUe, IKCIIEPUMEHT, MO/ICJIMPOBAHUE);

OBJIaJICHHE OOYYaIOIUMUCS YMEHHUSIMHU: CaMOCTOSITEIbHO HAaXOAWUTh, aHAJIM3UPOBATH U
UCIIOJB30BaTh  OWOJOTUYECKYH0  MHGOPMAIlUIO;  IMOJB30BaThCSI  OMOJIOTHYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM; YCTaHaBIIMBAaTh CBSI3b MEXKIY Pa3BUTHEM OHOJIOTHHU U
COIIMAIIbHO-D)KOHOMUYECKUMU W JKOJOTMYECKUMH  MpOOJeMaMH  4eJOBEYECTBa;
OLICHUBATh TMOCHEACTBUS CBOEM JEATENBHOCTH IO OTHOIICHHIO K OKpYy)Karouen
OPUPOAHON Cpele, COOCTBEHHOMY 3JI0POBbI0 M 3JI0POBBIO OKpYKAIOUIUX JIIOJEH;
000CHOBBIBaTh U COOMIOAATH Mephl NPOGUIAKTHKYA HHPEKUUOHHBIX 3a00JI€BAHUIA,
npaBuia TOBEAEHUS B TMpUpoJe U obecriedeHUs: O€30MaCHOCTH COOCTBEHHOM
KU3BHENIEATEIbHOCTH B UYPE3BbIYAWHBIX CUTYyalUsX MPUPOJHOTO U TEXHOTCHHOTO
XapaKTepa;  XapaKkTepu30BaThb  COBPEMEHHbIE  Hay4Hble  OTKPBITUS B 00OJACTH
OHOJIOTHH,

pa3BUTHE Yy OOYYalOIIMXCS WHTEUIEKTYaJlIbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
npoliecce 3HAKOMCTBA C  BBIJIAIOMIMMUCS  OTKPBITUSAMH M COBPEMEHHBIMU



UCCJIENOBAHUSIMU B OHMOJIOTMM, pEHIaéMbIMH €10 IpoOjeMaMu, METOI0JIOruer
OMOJIOTUYECKOTO MCCIEIOBAHUS, TPOBEJCHUS HKCIIEPUMEHTAIbHBIX HCCIIEIOBAHUH,
perieHus OMOJOTUYECKMX 3ajlad, MOJICJTUPOBAHMUS OHMOJOTHYECKUX OOBEKTOB U
IIPOIIECCOB;

BOCIIUTAaHUE y OOYYAIOMINXCS [IEHHOCTHOTO OTHOIICHMS K KMBOUW MPHUPOJE B LIETIOM U K
OTJICbHBIM €€ 00BEKTaM U SIBICHUAM; (HOPMUPOBAHHUE HKOJIOTUYECKOM, TeHETUUYECKOM
IPaMOTHOCTH, OOIIEH KyJIbTypbl TOBEACHUS B MPHUPOJE; WHTErPallUd €CTECTBEHHO-
HAyYHbIX 3HAHUH;

npuooOpeTeHne OOyJarOIITUMUCS KOMIIETEHTHOCTH B palrOHAIIBHOM
IPUPOJIONIOIB30BAaHUM (COOJIIOIEHUE MPaBUJI TOBEJIEHUS B IMPHUPOJE, OXpaHbl BUIOB,
3KOCUCTEM, OMOC(EpPBI), COXPAHEHUU COOCTBEHHOT'O 3I0POBbS M 3J0POBbsI OKPYKAIOLIUX
mone (coOmoneHuss Mep npoduiIakTUKU 3a0o0JjeBaHuM, obecriedeHue 0e30MacHOCTH
KU3HEACATEIbHOCTY B UYPE3BBIYAWHBIX CHUTyalUsX MPUPOJHOIO M TEXHOT€HHOTO
XapakTepa) Ha OCHOBE WCIOJIb30BaHHMS OMOJIOTHYECKMX 3HAHUM U YMEHHH B
MOBCEIHEBHOM JKU3HU;

CO3JaHUE YCJIOBHI [UIsi OCO3HAHHOTO BbIOOpa OOyYarOUIUMUCA WHAUBUILYAIBHON
o0pa3oBaTelbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH MOCIIEAYIOLEMY
npo(eCCUOHATTBHOMY ~CAMOOIPEICIICHNUI0, B COOTBETCTBUM C WHJIUMBUIYaJbHBIMU
MHTEpecaMu U MOTPEOHOCTAMHU PETHOHA.

OO01iee 4YuCIO0 YacOB, PEKOMEHAOBAHHBIX I M3ydeHUs] OMOJOTUU Ha YriayOJIeHHOM
ypoBHe, — 204 gaca: B 10 kiacce — 102 vaca (3 yaca B Henento), B 11 kinacce — 102 yaca (3
yaca B HEJIEIIIO).

OT6op opraHM3allMOHHBIX (GOPM, METOJOB U CPEACTB OOydYeHHS OHOJOTUH
OCYIIECTBIISIETCS. € Yy4YETOM CHEHNM(PHUKHA €ro COACp)KaHWSA W HAMPaBICHHOCTH Ha
OpoAODKeHHEe  OMOJOrMueckoro  oOpa3oBaHMsl B OpraHM3alMsX  CPEIHEro
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM MPU OOYYEHHH OMOJIOTHM Ha YTIIIyOJIEHHOM YPOBHE SIBISIETCS
MPOBEICHNE JTAOOPATOPHBIX M MPAKTHUYECKUX padoT. Takke ydacTue oOydaroIuXxcs B
BBITIOJTHEHUH TIPOCKTHBIX W Y4eOHO-HMCCIENOBATENbCKUX paboT, TeMaTHKa KOTOPBIX
OTIpeIeIIAeTCS YUUTEIEM Ha OCHOBE UMEIOLIUXCSl MaTepUaIbHO- TEXHUUYECKHX PECYpCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.



COAEPXKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJiorusi Kak Hayka

CoBpemeHHas Ouosorusi — KOMIUICKCHas Hayka. KpaTkast uctopusi pa3BUTHS OMOJIOTHH.
buonorudeckue Hayku U u3ydaeMble UMHU IIpoOJieMbl. DyH1aMeHTanbHbIC, TPUKIIAIHBIC U
MTOMCKOBBIC HAyYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue OMOJIOTMH B (DOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MHDa. [Ipodeccun, CBSI3aHHBIE ¢  OHOJIOTHEH. 3HaueHWe  OHOJIOTHUU B
MPAKTUYECKOM  JICSATEIbHOCTH  YEJIOBEKA:  MEAULHMHE,  CEJIIbCKOM  XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE PUPOJIbI.

JemoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnen, XK.b. Jlamapk, Y. J[apsun, V.
l'apsen, I'. Mennens, B.M. Bepnanckui, W.II. IlaBnos, MN.M. Meunuxos, H.N.
Basunos, H.B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, J[.K. benses.

Tabmuiel u cxembl: «CBS3b OMOJIOTHH C APYTUMU Haykammuy, «CructeMa OMOJIOTHYECKUX
HayK».

Tema 2. 7)KuBble CHCTEMBI U UX H3yYeHHE

JKuBble cucTEeMBI Kak peaAMET u3ydeHus o0nonoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, TUCKPETHOCTh U LEIOCTHOCTD, CI0XKHOCTh U YIOPSAAOYEHHOCTD
CTPYKTYpPBI, OTKPBITOCTh, CaMOOPTraHU3als, CaMOBOCIIPOU3BEIICHUE, Pa3apPaKUMOCTh,
M3MEHUYUBOCTb, POCT U PA3BUTHE.

YPpOBHHM OpraHu3anvy KHUBBIX CHCTEM: MOJICKYISPHBIM, KICTOYHbIA, TKAHEBBIMH,
OPraHU3MEHHBIM, TOMYJISIIITUOHHO-BUJIOBOM, JKOCHUCTEMHBIM (OMOTEOLICHOTUYECKUNA),
ounochepnsrit. Ilporecchl, mpoucxoasiue B >KUBBIX cucTeMax. OCHOBHBIE MpPU3HAKU
xuBoro. JKu3zHb kak (opma cymiecTBoBaHusi Marepuu. Hayku, u3ydaroniue >KUBbIC
CHUCTEMBI Ha PAa3HbIX YPOBHSX OpPTaHU3AIUH.

N3yuyenue xuBbIX cucTeM. MeToasl Ononornyeckoi Hayku. HaOmrogeHue, usmepeHue,
DKCIIEPUMEHT, CHUCTeMaTu3auus, MeraaHanus. [loHsATHE O 3aBUCMMOM M HE3aABUCUMOU
nepemeHHou. [InanupoBanue skcriepumenTa. [locranoBka u mpoBepka runore3. Hynepas
runore3a. [lonarue BbIOOpKM U €€ JOCTOBEpHOCTh. Pa30poc B OMOIOTHYECKUX
naHHbIX. OlLEeHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJabTaToB. [IpUUYuHBI HCKa)KeHUS
pe3yJIbTAaTOB dKCIIEpUMEHTA. [[oHATHE CTAaTHCTUYECKOTO TECTA.

JeMoHCcTpanmun

Tabnuiel u cxembl: «OCHOBHBIC TIPU3HAKU KU3HWY», «BUOJOTUUECKUE CHCTEMBIY,
«CBOMCTBa )KMBOM MaTepum», «YPOBHU OPraHU3aLUU KUBOW MpUpOAbD», «CTpoeHue
JKUBOTHOW KIIE€TKW», «TKaHM KUBOTHbIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranuzmay, «buoreonenos», «buocdepar, «MeToapl U3yUEHUS KUBOUN MPUPOABD.

! Cozeprxanue IporpamMMBl, BBIETIEHHOE KYPCUE0M, HE BXOUT B MPOBEPKY IOCYIAPCTBEHHOM uToroBoi arrecraiuu ([MA).
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Oo6opyznoBanue: naboparopHoe oOOpyAOBaHUE Ji MPOBEICHUS HAOJIOJEHUM,
U3MEPEHUN, DKCIIEPUMEHTOB.

[TpakTrueckas pabora

«Mcnonb30BaHUE pa3IMYHBIX METOIOB IIPY U3YUYEHNUHN KUBBIX CHCTEM.

Tema 3. buojiorusi KieTKu

Kinerka — cTpyKTypHO-(pYHKIIMOHAIbHAS €IMHMIIA KUBOTO. ICTOPUST OTKPBITUSL KIIETKH.
Pabots1 P. I'yka, A. JIeenryka. Knerounas teopus (T. [lIBann, M. lllneitnen, P. Bupxos).
OCHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJIETOYHOW TEOPHUHU.

MeTonbl MOJEKYJISIpHOH U KJIETOYHOM OHOJOTHH: MHUKPOCKOIUSA, Xpomarorpadus,
NeKTpodope3, METOJ MEYEHBIX aToMOB, Iu(depeHIaibHOe IeHTPUPYrupoBaHue,
KyJIbTUBUPOBAHUE KJIETOK. M3yuenue ¢huxcuposanuvix Kiemok. DIEKTPOHHAs
MuKkpockonus. Kougokanvnas muxpockonus. Bumanvhoe (npusicusneHHnoe) usyueHue
KJIeMOK.

JeMoHCcTpanmmn

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. llIneinen, P. Bupxos, K.M. bap.
Tabmuipl n cxembl: «CBETOBOM MHMKPOCKOM», «DJIEKTPOHHBIH MHUKPOCKOID»,
«HcTopus pazBUTHS METOI0B MUKPOCKOITHI.

ObopynoBaHue: CBETOBOM  MHUKPOCKOI, MHUKpOIpenaparbl  pacTUTEIbHBIX,
YKUBOTHBIX U OaKTepUAIIbHBIX KIICTOK.

[IpakTryeckas pabora

«3yueHue METOJOB KJIETOUHON Ounosioruu (Xpomartorpadus, diaeKTpodopes,

nuddepenunanbaoe neHTpudyruposanue, [11P)».

Tema 4. Xumudeckasi Opranu3anus KJIeTKH

XUMHUYECKHUM COCTAB KJIETKU. Makpo-, MUKPO- U YIBTPAMUKPOIJIEMEHTHI. Bosia 1 €€ poJib
KaK pacTBOPHTEIISA, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKU, TETUIOPETYIISIIHH.
MuHepanbHbIe BEIIECTBA KJIETKH, UX OMOJIOTHYecKas poib. Pojib KaTHOHOB U aHMOHOB B
KJIETKE.

Opranuyeckue BeIeCTBA KJIETKU. bruonornueckue nonumepsl. benku. AMUHOKUCTOTHBIH
coctaB OenkoB. CTpykTyphl OenkoBOW MoJekynbl. llepBuunHas cTpykTypa Oenka,
NenTUAHas CBs3b. BTopuuHas, TpeTudHas, YeTBEPTHYHAS CTPYKTYpbhl. JleHaryparms.
CaoiictBa 0enkoB. Knaccuduxkarus 6enkoB. buonornueckue GhyHkiun 6eaKoB. [Ipuonsi.
YrneBonbl. MoHOCaxapuabl, Ucaxapubl, OJUTOCAXapHUAbl U mojaucaxapuasl. OOmui
IUTaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa yrieBoaoB. buonornueckue GyHKIUU
yTJIEBOJIOB.

Jlumuael.  ['mapodunsHO-THApOdOOHBIE  cBoiicTBa.  Kiaccudukanus — nmunumaos.
Tpurmuuepunsl, Gpochonunuasl, BOCKH, cTepousl. bruonornueckrue GpyHKINN JTUITHAIOB.
OO6mme cBoiicTBa  OMOJIOTHYECKMX MeMOpaH —  TEKyuecTb, CIIOCOOHOCTbH K
CaMO03aMbIKAHHIO, OTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [JHK u PHK. Crpoenue HykinenHOBBIX KucaoT. HykneoTuasl.
[Mpunuun komiementapHoctu. [Ipasuno Yapragda. Ctpykrypa JHK —



NBOWHas cnupayib. MectoHaxoxaeHue u ounonorundeckue pynknuu JIHK. Buasr PHK.
Oynknuu PHK B knetke.

Crpoenune monekyibl AT®. Makposprudeckue cBsa3u B MoJiekysie AT®. buonornueckue
byukiuun AT®. BoccraHoBIeHHBICE TNEPEHOCUMKH, WX (QYHKIUU B KJIETKE. /pyeue
nykneosuompugocghamer  (HTD). CexenupoBanne JIHK. Memoowvr eenomuxu,
MPAHCKPUNTIMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoorusi: OMOXUMHYECKHE U OMOPU3NYECKUE HMCCIENIOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpBI OMoMoJieKyl. Mooenuposanue cmpykmypwvl u OyHKyuil
ouomonekynr u ux xomniekcos. Kommwvromepuoii ousaun u opeanuueckuti cummes
OUOMOTIEKYT U UX HENPUPOOHBIX AHATO208.

JeMoHCcTpanmmn

[Toptpetsl: JI. Ilomunr, [Ix. Yorcon, ®@. Kpuk, M. Vunkuunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpenenieHre XMMUYECKHX 3JIEMEHTOB B HEXKHBOW MPUPOJIE»,
«Pacnpenenenrne XuMHYECKUX 3JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuibt n cxembl: «llepmonnueckass TabnMIla XUMHUYECKHUX DJIEMEHTOBY,
«CtpoeHue MOIIEKYyJIbl BOJIb», «BemecrBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenka», «CTpyKTypbl O€NKOBOW MOJIEKYJb», «CTpoeHHE MOJEKYI
yIIIEBOAOB», «CTpoeHHe MOJIeKyd JAunuaoBy, «HykimenHoBbie KUCIOTB», «CTpoeHHe
Monekyiabl ATDy.

O6opy/ioBaHKE: XUMUYECKas MOCY/1a 1 000PYIOBaHHUE.

JlaGopaTtopHas pabora «OOHapyxkeHue OETKOB C TMOMOIIBI0 KaueCTBEHHBIX
peaKun.
JlaboparopHas pabora «MccnemoBanue HYKJICUHOBBIX KHCIOT, BBIICICHHBIX

M3 KJICTOK PAa3JIMYHBIX OPTraHU3MOB).

Tema 5. CTpoenne u pyHKINH KIETKH

Tunel KJIETOK: dyKapuoTHUecKas u npokapuornyeckas. CTpyKTypHO- (PYHKITMOHAJIbHbBIE
00pa30BaHUsI KJIETKH.

CrpoeHrue mnpoKapuOTHYECKOM KieTku. KilerouHas cTeHKa OakTepuii M apXew.
OcoOeHHOCTH CTPOEHUSI TeTepoTpOPHOM U aBTOTPOPHON MPOKAPHUOTUYECKUX KIIETOK.
MecTo 1 poJib MPOKApPHOT B OMOLIEHO3aX.

CtpoeHnue 1 GyHKIIMOHUPOBAHUE dyKapUOTHUYECKOM KieTkH. [Tna3zmaTudeckas meMOpaHa
(mna3manemma). CTpyKTypa MUIa3MaTHYeCKO MeMOpaHbl. TpaHCIOPT BENIECTB uepes
MIa3MaTUYecKyr0 MeMOpaHy: mnaccuBHbIM (quddys3usa, obOneruéHHas auddysus),
aKTUBHBIN (NIEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcnopt). [lomynpoHuiiaemocTsb
mMeMOpanbl. PaboTa HaTpuii-kaaumeBOro Hacoca. DHIOLMTO3: MHUHOIMTO3, (aromuTos.
Ox3o1uTo3. Knerounas crenka. CTpykrypa U (pyHKIUH KJIETOUYHON CTEHKHU pacTeHU,
rpuboB.

[Huromnasma. [utozons. ILutockener. [[BukeHue uuroriazmbl. OpraHoujibl KIETKHU.
OpHomeMOpaHHbIE OpraHoujbl KJIETKU: sHAomiazmatudeckas cetb (JIIC), ammapar
lonbmxu, nu30cOMbI, uX cTpoeHne U  GyHKOuM. B3aumocBs3b
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OJIHOMEMOpaHHBIX OpraHowoB KkieTku. CTpoeHHe TpaHyJIIpHOTO PETUKYITyMa.
Mexanusm Hanpaenenus 6eakos 6 JIIIC. CuHre3 pacTBOopuMbIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. [maakuil (arpaHyJspHBIN) SHIOIUIA3MATUYECKUNA PETHKYIIYM.
CekperopHast ¢ynkuust anmapatra [onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoocu. Copmuposka 6enxog 6 annapame 1 onvodcu. TpaHCHOPT BEUIECTB B KIIETKE.
Bakyonu pacturensHbix kietok. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPraHoOUAbl KIETKH: MUTOXOHAPHUH, IIACTUABL [Ipoucxoowcoenue
mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepeocrxoecxuii, JI. Mapeynuc). Ctpoenue
U (PYHKIUU MUTOXOHAPUU M miactui. [lepBuyHbIe, BTOPUYHBIE U CIOMXHBIC TIIACTHIbI
(OTOCUHTE3UPYIOIIUX IYKAPUOT. XJIOPOIUIACTHI, XPOMOILJIACTHI, JIEUKOIIACTHI BBICIIIUX
pacTEHUI.

HememOpannbie opranouas! kietku CtpoeHue u GyHKIIMM HEMEMOpaHHBIX OPraHOUJIOB
KJIeTKU. Pubocomsl. [Ipomesxcymounvie uramenmol. MukpoduinamMeHTsl. Akmunosvie
Muxkpogpunamenmol. MpIILIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIULEYHbIX
knemok. Mukporpybouku. Knetounbrii nentp. CTpoeHue M JBUKEHUE >KTYTUKOB U
pecHuyek. MukpotrpyOouku murormasmel. LleHtpuons. benku, accoyuupoeanmvle c
MUKpoghunramenmamu u Mukpompyboukamu. MomopHvie benxu.

Anpo. O6osouka siipa, XpOMaTHH, KapHOILIa3Ma, SAPBINIKY, UX CTPOCHHE U (DYHKIUH.
Anepubiii  OenkoBbli Marpukc. I[IpocTpaHCTBEHHOE pPACHONOKEHHE XPOMOCOM B
uHTepdazHoM siape. Dyxpomamun u 2emepoxpomamun. benku XxpomMaTHHa — TUCTOHBI.
Jlunamuka s0epHoti obonouxku 8 mumose. foepuulil mpancnopm.

Knerounble  BkitoueHus. CpaBHUTENbHAs  XApAaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCcTpanyu

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

Tabnuie! u cxeMbl: «CTpoeHUE SYKApUOTUUYECKOU KIeTKN», «CTpoeHre KUBOTHOU
KJIETKN», «CTpOEHUE pacTUTEIbHOM KIETKW», «CTpoeHWe MHUTOXOHAPUN», «Sapoy,
«CTpoeHre NPOKAPUOTHYECKOUN KIIETKI.

OOGopynoBaHue: CBETOBOM  MHUKPOCKOI, MHUKpOIpenaparbl  pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUaAbHBIX KIETOK.

JlaGoparopHas paboTa «M3yueHne cTpoeHus KJIETOK Pa3IMUHbIX OPTaHU3MOBY.
[TpakTuyeckas pabota «/3ydeHure cBONCTB KJIETOYHON MEMOpPaHBD».

JlaGoparopHas pabora «McciemnoBanme — IUIasMoiM3a M AEIIa3MOJIA3a
B PACTUTEIIBHBIX KJIETKAX).

[TpakTHyeckas pabora «M3ydeHue ABWKCHHS IIUTOIUIA3MBI B PACTHTEIbHBIX
KJIETKAX).

Tema 6. O0MeH BelecTB U NPeBPAallleHHE JHEPTUU B KJIEeTKe

AccUMMIIALIAS U TUCCUMUJISIUS — JIBE CTOPOHBI MeTaboiu3Ma. Tumnbsl oOMeHa BEIIEeCTB:
aBTOTpO(HBIH M TeTepoTpodHBIM. YyacTue Kuciopoga B OOMEHHBIX MpoOIeccax.
DHepreTuueckoe obecrieueHue KieTku: npespaiienne ATO B 0OMEHHBIX Mpoleccax.
depMEHTATUBHBIM ~ XapakTep peakluuid KJIETOYHOro MeTaboiu3ma.
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®depMeHTBI, UX CTPOCHHE, CBOMCTBA M MexaHusM JerctBus. Kodepmentsl. OTimuus
(dbepMEeHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-aktuBaToppl M OCNIKU-
UHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMM OT Pa3IMYHbIX
(bakTopoB.

[lepBUYHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcuzeHHbvll pomocunmes y dbaxkmepuu. Ceemocoouparowue nueMeHmvl U NUSMeHmbl
peakyuonno2o yernmpa. Ponb xjnopormiactoB B mpoliecce dotocunre3a. CBeToBas U
TeMHOBas (pa3el. Domoovixanue, Cs., Cs. u CAM-munsi pomocunmesa. IIpoyKTUBHOCTh
dboTocuHTe3a. BnusiHue paznuyHbIX (HAKTOPOB Ha CKOPOCTh (HDOTOCHHTE3a. 3HAUCHUE
dboTocuHTE3A.

XemocuHTe3. Pa3HooOpasue  OpraHM3MOB-XEMOCHUHTETHUKOB:  HUTPUPHUIIUPYIOIINE
OakTepuu, Kele300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIE OaKTEepUH. 3HAYCHUE
XEMOCHHTE3A.

AHaspoOHbIe opranu3mbl. Bunbl Oposkenus. [IpoaykTel OpoKeHUsT U UX HCIOJIb30BAHKE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHMU3MbI Kak OOBEKTHl OWOTEXHOJOTHH U
BO30yAHUTENN OOJIC3HEH.

AdpOOHBIE OpraHU3Mbl. JTalbl YHEPreTHUYECKOro oOMeHa. [loAroToBUTENbHBIN STall.
['mukonn3 — 6eCKUCIOPOAHOE PACHIETIIEHHE TIIOKO3HI.

buonornueckoe OKHCIEHUE, WIM KJIETOYHOE JbIxaHWe. Pojib MUTOXOHIpUW B
mporeccax OWOJIOTHYEeCKOro OkucieHus. lluknmdeckne peaknuu. OKHCIATETHLHOES
dbochopunupoBanue. Dnepeusi memobpannozo epaduenma npomonos. Cunmez ATD:
paboma npomonuou ATD-cunmasel. IIpeumyIiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepea aHa’dpoOHbIM. D(HPEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JleMoHCcTpanmmn

[TopTpeTsi: Hx. IIpuctim, K.A. Tumupsze, C. H. Bunorpaackuii,
B. A. Ourensrapar, I[1. Murtuenn, I'.A. 3aBap3uH.

Tabmuiel U cxeMbl: «DOTOCHMHTE3», «DHEpreTudeckuii ooMmen», «bmocuHTe3 Oenkay,
«Ctpoenne pepmeHTa», «XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOWM MHKPOCKOI, O0OOpYyAOBaHHME i MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPEnapaToB.
JlaboparopHas pabota «/3ydeHne KaTaMTUYECKOW AaKTHBHOCTH (PEPMEHTOB

(Ha mprMepe aMHIIa3bl WK KaTadas3bl).

JlabopaTtopHas pabota «M3ydeHue GpepMEHTATHBHOTO PACIICTUICHUS TTEPOKCUIA
BOJIOPOJIa B PACTUTEHHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas pabora «CpaBHeHHE MPOIIECCOB (POTOCUHTE3a U XEMOCHUHTE3a.
JlabopaTopHas pabora «CpaBHEHUE MPOIIECCOB OPOKECHUS U IBIXAHUS.

Tema 7. HacnencrBeHHass HH(pOpPMALMS M peau3anus eé B KIeTKe
Peakuyuu marpryHoro cunresa. [IpyHIMN KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanusamus HaciencTBeHHOM MHPoOpMaIuK. ['eHeTH4YeCcKuil Ko/, ero CBOMCTBA.
Tpanckpunuuss —  Marpuunbii  cuHTte3 PHK.  Ilpunnuner  tpaHckpunumun:
KOMIUIEMEHTAPHOCTD, AHTHUIIAPAIJIENBHOCTD, ACUMMETPUYHOCTb. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii kiemxe. Hexooupyrowue PHK.
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Tpancasuus u e€ stanbl. Yuactue TpancnopTHeix PHK B GuocuHTese Genka. YcioBus
ouocunTesa 0enka. KogupoBanue aMuHOKHUCIIOT. Posib prubocom B OuocuHTe3e Oenka.
Cospemennvie npedcmagnenuss o cmpoeHuu  2eHog. QOpraHuzanusi Te€HOMa y
MPOKApHUOT U FYKApHUOT. Perynsius akTHBHOCTH F€HOB y MPOKapHoT. [ unoTe3a onepoHa
(®d. XKakob, XK. ManHo). Monekyrapuvie Mexanuzmvl IKCHPeCcCUU 2eHO8 ) IYKaApPUom.
Ponb xpomamuna 6 pecynsayuu pabomsi 2enos. Perynsius 0OMEHHBIX ITPOILIECCOB B KJIETKE.
Kierounslit roMmeocTas.

Bupychl — HekieTouHble (POPMBI )KU3HU U 00JIUTraTHbIe Napa3uThl. CTPOEHUE MPOCTHIX U
CIOXKHBIX BHUPYCOB, pETpOBUPYCOB, OaktepuodaroB. Kusnenmwiti yuxn JHK-
cooepacawux eupycos, PHK-cooepaxcawux eupycos, odaxmepuogacos. Obpamuas
MPAHCKPUnyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBaHus uenoBeKka, KHUBOTHBIX, pacrenuit. CIINJ, COVID-19,
COITMATBHBIC U MEAUITTHCKHAE TPOOIEMBI.

buoungpopmamuka: unmeepayus u ananus 6oavuux maccusos («bigdata») cmpyxmyphvix
ouonocuueckux danuvix. Hanomexnonozuu 6 buonocuu u meouyure. Ilpoepammupyemvie
@dynxyuu benxkos. Cnocobsvl 00CmMagKU 1eKkapcme.

JleMoHCcTpanmun

[Toptpetsr: H.K. Konbios, I.1. UBanHoBCKuUM.

Tabmuuel 1 cxembl: «buocunrte3 Oenkay, «l'eHeTMdyeckuil kom», «Bupycb»,
«bakTtepuodarm».

[IpakTryeckas padora «Co3ganue MOICIIA BUPYCay.

Tema 8. JKu3HeHHBII IIUKJI KJIETKH

Knerounsiii mukn, ero mepuoasl u perymsmnus. Uarepdaza m muto3. OcobeHHOCTH
npoleccoB, Tnporekaroumx B uHTepdasze. [loaroroBka KIETKM K JIEJIEHUIO.
[IpecuntreTndyeckuii (MOCTMUTOTUYECKHM), CUHTETUYECKUH U TOCTCUHTETHUYECCKUM
(MpeMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpuunbii  cunre3 JHK — pemmkanms. Ilpuanunser  permmkanuu — JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, aHTUIIAPAJUIEIbHOCTh. MexaHu3m
pemmukanun  JIHK. Xpomocomsl. Crtpoenne xpomocoMm. Tenomepsl U Telomepasa.
XpoOMOCOMHBIN HA0Op KIETKH — KapuoTUM. JIUMJIOMAHBIM W TariougHbIA HAOOPHI
xpomocoM. ['omostornuasie Xxpomocomsl. [10710BbIE XPOMOCOMBI.

Henenne kierkn — muto3. Craguy MUTO3a U MPOUCXOIAIINE B HUX NMPOLECCH. THUIBI
muTto3a. Kapnoknnes n nuTokuHes. buonornyeckoe 3Ha4eHUEe MUTO3A.

Perynsiuust MuToTHUECKOrO 1IMKIa kieTku. [Iporpammupyemasi kietouyHass rudenb —
amnomnTo3.

Krnerounoe sapo, XxpoMocombl, GyHKIMOHAIBHAS TeHOMUKA. Mexanusmul nporughepayuu,
ouppepenyuposxu, cmapenus u euberu kiemox. «lugposas knemkay —
ouourpopmamuveckue mooeau GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCcTpanuun

Tabmusl U cxeMbl: <«OKM3HEHHBIM ULUKI KIETKW», «Mutosd», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.
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OO6opy/ioBaHKE: CBETOBOM MHUKPOCKON, MHUKpompenaparhl: «MHTO3 B KieTKax
KOPEIIKA JIYKa.

JlabopaTopHas pabota «M3yuenrne XxpoMocoM Ha TOTOBBIX MUKpOTIpErapaTax.
JlabopaTopHas pabora «HaGnroneHue MuTo3a B KJIeTKaxX KOHYMKA KOpelIKa Jyka (Ha
rOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoenne u pyHKUMHU OPraHU3MOB

buonoruueckoe paszHooOpazue  opranu3moB. OJIHOKJIETOYHBIE, KOJOHHUAJIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUSI U KUZHEAESITEIbHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TpUObI, OJHOKIETOYHBIE BOAOPOCIU, JAPYTHE MPOTHUCTHI.
KonoHnanbHbIE OpraHu3MBI.

B3anMoCBs3b 4aCTEN MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTellbHAsA, [OKPOBHas,
OpOBOJALIASl, OCHOBHAsA, MexaHuueckas. (OcCOOEHHOCTH CTpOeHus, GQYHKUUA U
PACIIONIOKEHUS TKAHEN B OPraHaX PACTCHUM.

TkaHM KUBOTHBIX M 4YEJIOBEKAa. [HNObl JKABOTHBIX TKAHEW: OIHTEIHAJIbHAL,
COEIMHMUTENbHAsA, MbIIIeYHas, HepBHas. (OCOOEHHOCTH CTpoeHus, (QYHKIUIA U
pacCIIOIOKEHUS TKaHEN B OPraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbIE ¥ TEHEPATUBHBIE OpraHbl pacTeHUH. OpraHbl U CHCTEMBI OPTAHOB
YKMBOTHBIX U 4esoBeKa. OyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tema oprann3moB. Kapkac pacrennid. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyXHbIi M BHyTpeHHui ckeneT. CTpOEHHME W THIIbI
COEIUHEHHUsI KOCTEH.

JIBukeHue opraHu3MoB. JIBMKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. [[BHKEHNE MHOTOKJIECTOYHBIX PACTEHHUI: TPOIU3MBI U HACTHUHU.
JIBr>KE€HME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJOBEKA: MbIIIeYHas cucrtema. Pediekc.
CkeneTHbIe MBILIIBI U UX padoTa.

[Intanue opranu3moB. [lornomenne BoAbl, YIIEKUCIOrO ra3a 1 MUHEPAIbHBIX BEIIECTB
pacrenusmu. [Iutanme  KUBOTHBIX. BHYTpUNOJIOCTHOE W BHYTPUKJIETOYHOE
nuuieBapeHue. [lnranre no3BOHOYHBIX JKUBOTHBIX. OTAEIbI MUIIEBAPUTEIBHOTO TPAKTA.
[InmeBapurenpHble xkemesbl. [lumesapurenbHas cucteMa 4esioBeka.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue uBoTHBIX. [{uddy3us razos yepes
NOBEpPXHOCTh KJeTku. KoxHoe npixanue. JlpixaTenbHash HoBepXHOCThb. KaOepHoe u
NErovyHOE NbIxaHue. /[pIxaHue MO3BOHOYHBIX >KMBOTHBIX M YEIOBEKA. JBOJIIOLIUOHHOE
YCIOKHEHUE CTPOEHUs JIETKMX IIO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucTemMa
4eJloBeKa. MexXaHu3M BEHTWILILMM JIETKUX Y OTUL M MJICKONHUTAOMMX. Perymsanus
npixaHus. /IpixaTenpHbie 00bEMBI.

Tpancnopr BemecTs y OpraHu3mMoB. TpaHCIOpPTHBIE CHCTEMBI pacTeHui. TpaHcmopt
BEILIECTB y >KUBOTHBIX. KpoBeHOCHass cucrtema u e€ opranbl. KpoBeHOCHas cucrema
NIO3BOHOYHBIX )KUBOTHBIX U yenoBeka. Cepie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
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KpOBOOOpaIeHHs. DBOJIOIMOHHBIE YCIOXKHEHUSI CTPOCHHUS KPOBEHOCHOW CHUCTEMBI
NIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perysnus.

Beinenenne y opraHu3sMoB. BeineneHune y pacteHuil. BbplnenieHHe y KUBOTHBIX.
CokpartutenpHbie Bakyosn. Opranbl BbiaeneHus. OuibTparus, CeKpenusi 1 00paTHOe
BCAChIBAHHE KaK MEXaHWU3Mbl paOOThl OpPraHoB BblaenaeHUsA. CBsA3b IOJIOCTH TeNa C
KPOBEHOCHOW WM BBIJCIUTEIIBHON CUCTEMaMU. BbljielieHuEe y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Crpoenune u (yHkunoHupoBaHue Heppona. OOGpa3zoBaHHE MOYHU Y
YEJ0BEKa.

3amura y OpraHu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
HUCTHl MNPOCTEUIIMX. 3alluTa y MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. Cpencrsa
[MaCCUBHON U XUMHUYECKON 3aIIUTEI. OUTOHIIUIBI.

3amura 'y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX MNpPOWU3BOJHBIC. 3allATa
opranuzma oT Oose3Heil. IMmyHHas cucrema 4denoBeka. KileTouHblld U TyMOpaibHBIN
UMMYHUTET. BpoxaEHHBIA M NMPUOOPETEHHBIN crnenu@uiyeckuii UMMyHHTET. Teopus
KJIOHaJIbHO-ceNekTuBHOro uMmyHuteta (II. Opnux, ®.M. bepuer, C. Tonerana).
BocnanurenbHpie OTBETHI OpraHu3MOB. Poiib BpOXKAEHHONO MMMYHMTETA B PAa3BUTHUHU
CHUCTEMHBIX 3a00J1€BaHUM.

PaznpaxxumocTe W peryisiuvss y OpPraHu3moB. Pa3gpaXxuMocTh y OJHOKIIETOYHBIX
oprann3MoB. Takcucel. Pa3npaxuMocTs U peryisinus y pacteHnid. PoctoBsie BemecTBa u
VX 3HAYCHHUE.

HepBnas cuctema u pediexkropHas peryisiius y *KUBOTHBIX. HepBHas cucrema u e€
OTAEJIBL. DBOTIOLHOHHOE YCI0KHEHNE CTPOCHHSI HEPBHOU CUCTEMBI Y )KMBOTHBIX. OTAENbI
TOJIOBHOTO MO3ra TI03BOHOYHBIX JKUBOTHBIX. Peduexc u pedrexkropHas nayra.
be3ycnoBHbIE U yCIOBHBIE pe(DIEKCHI.

['ymopanbHas peryisius ¥ SHIOKPUHHAS CHUCTEMa XUBOTHBIX M 4YeJoBeka. JKemnessl
DHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. J[ecTBUE TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHJIOKPUHHOMU cucTeM. [ unoranamo-runoduszapHas cuctema.

JemoHcTpaimu [Toptper:

N.II. I1aBnos.

Tabmuibr 1 cxembl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJIOPOCIH,
«bakrepun», «llpocreimmey», «Opranbl IBETKOBBIX pacTeHui», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX XKMBOTHBIX», «BHyTpeHHEEe CTpoeHHE HACEKOMBIX», « TKaHW pacTEHHII»,
«KopueBbie cucreMbl», «Ctpoenue ctedis», « CTpoeHne TMCTOBOU MIACTUHKWY, « TkaHu
JKUBOTHBIX», «CKeJeT yenoBekay, «lluleBapurenbHas cCUCTEMay,

«KpoBeHocHas cucremayn, «/lpixarenpHas cucrema», «HepBHas cuctema», «Koxay,
«MpblleyHass cucremMa», «BplaenuTenpHas CHCTEMa», «JHIOKPUHHAS CHUCTEMAay,
«Ctpoenne  wmbimup», «Mmmynurer», «KumeunononoctHeiey, «Cxema MNHUTaHUS
pactenuit», «KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», « CTPOCHUE TUAPHIY,
«CTtpoeHue mianapun», « BHyTpeHHee CTpOCHHE JOKIEBOT0 yepBs», «HepBHasa cucrema
peiO», «HepBHas cucrema nArymku», «HepBHas cucTteMa MNPECMBIKAIOIIUXCS,
«Hepsnas cucrema ntuny, «HepBHas cucrema mitekonuraromnx», «HepBHas cucrema
yesioBekay, «Peduekcy.
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OO06opyn0BaHKE: CBETOBOM MHUKPOCKOII, MUKpOIIpenapaThl OJJHOKJIETOYHBIX OPraHU3MOB,
MUKPOIIPENapaThl TKAHEN, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX,
JKUBBIE DK3EMIUIIPhl KOMHATHBIX pAacTeHWH, repOapuu pacTeHUM pasHBIX OTIENOB,
BJIQXKHBIE MpenapaTbl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMU OECTIO3BOHOYHBIX
KUBOTHBIX, CKEJIET YeJIoBeKa, OO0OpyIOBaHME [JIsl JIEMOHCTpAllMd TIOYBEHHOIO U
BO3JIYIIIHOTO TMUTAaHUS PACTEHUM, pacIICIUICHUS Kpaxmayia W OeJIKOB MOJ| JeHCTBHUEM
dbepmenTOB, 000pyIOBaHUE ISl JEMOHCTpPALIUUA OIBITOB MO M3MEPEHUIO KU3HEHHON
EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJbHbIX [BWKEHUW, MOJENH TOJIOBHOTO MO3ra
Pa3JIMYHbBIX KUBOTHBIX.

JlabopaTopHas pabora «3ydyenue Tkaneit pactenuii». JlabopatopHas

pabora «M3yyeHue TkaHel KUBOTHBIX». JlJabopaTopHas pabora

«/3ydueHue OpraHoB [IBETKOBOT'O PACTEHUSI.

Tema 10. PasMHOKeHHe 1 pa3BUTHE OPraHU3MOB

DopMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosoe (BKJII0Yask BEreTaTUBHOE) U T0JIOBOE. Buibl
0€CIoJIOro pa3MHOKEHHUS: TOUYKOBAHUE, CIIOPYJIALMS, (h)parMeHTalMsl, KIOHUPOBAHHUE.
[TonoBoe pa3muoxkeHue. [losoBbie KieTkn, minu ramersl. Meno3. Cragum Meio3a.
[loBenenne xpomocoM B mernose. KpoccuHrosep. buosormdecknii CMBICT MeWO3a H
ITOJIOBOTO IIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.
[IpenzaponpimieBoe pazputue. ['ameroreHe3 y JkuBOTHBIX. lloyioBbIE Jkene3sl.
OOpa3oBaHue W pa3BUTHE TMOJOBBIX KieTOK. CrnepmartoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

Onnoa0TBOpEeHHE U ASMOPHUOHATIBLHOE Pa3BUTHE KUBOTHBIX. CrIOCOOBI OIIOAOTBOPEHMUS:
Hapy>KHO€, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPraHu3MOB (OHTOTeHE3). OMOpHOJIOTHS — HayKa o
pPa3BUTHU OpraHuU3MoOB. Mopghocenes — o00Ha u3 21a8HbIX NpPoOIEM IMOPUONIOSULU.
Konyenyusa mopgozenos u mooenu mopgpozenesa. Ctanuu sMOproreHesa )KMBOTHBIX (Ha
npumepe Jsarymku). JpoOnenuwe. Tumbl  apoOineHus. /JemepmunuposaHwoe u
HeodepMuHuposanuoe opoonenue. bnacmyna, munsvt o1acmyn. OCOOEHHOCTH TPOOICHUS
MJIEKOMHUTAIOMINX. 3apOJIbIIIEBbIE JIUCTKH (TacTPyJIALMs). 3aKIagKa OPraHoB U TKaHEH U3
3apOJIbIIIEBbIX JINCTKOB. B3anMHOE BIMSIHHE 4YacTel pa3BUBAIOIIETOCS 3apOjbllia
(oMOpuoHaNIbHAsT WHIYKIUS). 3aKjiajka IUIaHa CTPOSHUS KXUBOTHOTO KakK pe3ysbTar
UEPapXUYECKUX B3aUMOJCHCTBUN TEHOB. BiusHue Ha SMOPHOHAIBFHOE pPa3BUTHE
pasTUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIBI.

Poct u pasButue >xuBOoTHBIX. [locTomMOpuoHanbHBIM mepuox. lIpsmoe u HempsmMoe
pasButHe. Pazsute ¢ MeraMopdo30M y O€CIO3BOHOYHBIX W MO3BOHOYHBIX JKUBOTHBIX.
buosiornueckoe 3Hau€HHWE MNPSIMOTO M HEMPSIMOTO Pa3BUTHUSI, UX PACIPOCTPAHEHUE B
npupojie. Tunel pocta )XKUBOTHBIX. DaKTOPBI PETYISLUUN POCTA )KUBOTHBIX M YEJIOBEKA.
Cranuu nocTaMOPUOHAIBHOTO Pa3BUTHS Yy KUBOTHBIX U YesoBeka. [leproibl oHTOreHes3a
yenoBeka. CTapeHne U cCMepTh KaKk OMOJIOTUYECKHE MPOIIECCHI.

Pa3zmuosxeHue u pazButue pactenuid. ['lametogut u cnopodut. Melio3 B )KU3HEHHOM LUKJIE
pactenuii. OOpa3oBaHue CIop B Ipollecce Melo3a. ['ameToreHes y pacTeHUi.

16



On1010TBOPEHNE U PA3BUTUE PACTUTENIBHBIX OPIaHU3MOB. [[BOITHOE OIJIONOTBOPEHHUE Y
[IBETKOBBIX pacTeHuil. OOpa3zoBaHUE U Pa3BUTUE CEMEHHU.

MexaHu3Mbl pEryJsIIMA OHTOTE€HE3a y PACTEHUHM M KUBOTHBIX.

JleMoHcTpanyu

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

Tabmunp! u cxemsl: «BereraTuBHOE pasMHOXKeHUE», « TUIIBI OECIIONOr0 pa3MHOKEHUS,
«Pa3zMHOXKEeHHE XIaMUIOMOHaIbl», «Pa3MHOKEHME DBIJICHBD»,

«PazMHOXeHue THIPBD, «Meno3», «XpomMocoMbl», «l'amerorenes», «CrtpoeHue
SULIEKJIETKH U crepMaTo3ounia», « OCHOBHBIE CTaJIMA OHTOTeHEe3a», «lIpsamoe u Henpsamoe
pasButue», «Pa3Burre MalcKoro xyka», «Pa3Butue capanum», «Pa3BUTHE JIATYIIKNY,

«JIBOMHOE OIIJIOAOTBOPEHNE Y IBETKOBBIX pACTEHUI», « CTPOEHUE CEMSIH OAHOAO0JIBHBIX U
JIBYJOJIbHBIX pAacTeHUN», «KU3HEHHBIN UK MOPCKOM KamycTbl», «KU3HEHHBIN LUK
Mxa», «  KU3HEHHBIN LIUKJT TATOPOTHUKAY, « KM3HEHHBIN IIUKII COCHBD).

OO6opy/ioBaHHE:  CBETOBOM  MHKPOCKON,  MHUKpPONpENmapaTbl  SMIEKICTOK U
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JISATYIIKW.

JlaGopatropHas pabGora «lM3ydeHue CTpPOEHHMS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

[IpakTuyeckass paboTta «BpIsiBI€HHME MPU3HAKOB CXOJCTBA 3apOJbIIIECH IMMO3BOHOYHBIX

YKUBOTHBIX ).
JlaGoparopHas padota «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIITUX PACTEHUI.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIECTBEHHOCTH ¥ U3MEHYUBOCTH OPraHU3MOB
Hcrtopusi cTaHOBJICHUS U PA3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpens, I'. ne
®pu3za, T. Moprana. Poib oTedecTBEHHBIX YUEHBIX B pa3BUTUU reHeTuku. Padoter H.K.
KomboBa, H.U. Basumoa, A.H. benoszepckoro, [I'.JI. Kapneuenko, [O.A.
dumumuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIEC T€HETUYECKNE TTOHATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJUICIIbHBIE
TeHbl, AJIbTEPHATUBHBIC MMPU3HAKH, IOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UTOTA,
reTepO3UroTa, 4YHMCTass JUHUS, THOpUALI, TeHOTHI, (GeHOTUIl. OCHOBHBIC METOIBI
T€HETUKH: THOPUI0TIOTUUECKUH, IIMTOJIOTHYECKUM, MOJIEKYJIIPHO- T€HETUYECKU.
JemoHcTpanmu

[Toptpetst: I'. Mengnens, I'. ne @pus, T. Mopran, H.K. Konsuos, H.. Basunos, A.H.
benozepckuit, I'.J1. Kapneuenko, 10.A. ®dunmumnyenko, H.B. Tumodeen-PecoBckuii.
Tabmuiel 1 cxembl: «MeToIbl TeHETHKHY, «CXeMBbI CKpelnuBaHusy». JJabopaTopHas
pabota «/[po3oduia kak 00BEKT FreHETUUECKUX UCCIICIOBAHUIN).

Tema 12. 3akoHOMepPHOCTH HACIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. I[lepBwiii 3akoH MeHaenss — 3aKOH €IMHOOOpa3us
ruOpuoB neporo nokosjeHus. [IpaBuno nomuuupoBanus. Bropoil 3akon Menaens —
3aKOH pacHICTUICHUs Tpu3HakoB. lluTonormvyeckne OCHOBBI ~ MOHOTHOPHIHOTO
CKpeuBaHus. [ unore3a 4ncToThl ramer.
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AHanuzupytoniee ckpemyBaHue. [IpoMeXyTOUHBI XapakTep HacleJOBaHMUS.
Pacmiennenue npu3HakoB IpY HEMTOJTHOM JTOMUHUPOBAHUU.

Jurubpunnoe ckpeuBanue. Tpetuit 3akoH MeHzaens — 3aKOH HE3aBUCHUMOTO
HacJeI0BaHus MpU3HaKoB. [{uTonornueckre OCHOBBI AUTUOPUAHOTO CKPEIIMBAHMS.
CueruieHHOe HacnenoBanue mpu3HakoB. Pabotsl T. Moprana. CueryieHHOe Hacjie10BaHue
r€HOB, HAPYUIEHUE CUECIUICHHS MEXY FreHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.
['eneTnka mona. XpOMOCOMHBIM MEXaHHU3M ONPENEIICHUs MO0Ja. AyTOCOMBI U IIOJIOBBIE
XPOMOCOMBI. [ 'OMOraMeTHBIN U IreTepOraMeTHBIN 0. [ eHeTnueckas CTpyKTypa IOJIOBBIX
xpoMmocoM. HacniemoBanve npru3HakoB, CUEIIIEHHBIX C TOJIOM.

['eHoTnn kak nenoctHas cucrema. [lnenoTponuss — MHOKECTBEHHOE JEHCTBUE TIEHA.
MHOXeCTBEHHBII aJJIeIU3M. BzanmopeiicTBue HeaJJIeIbHBIX T'CHOB.
KommementapHocts. Onuctas. [lonmmepust.

['eHEeTHYECKUIT KOHTPOJIb PA3BUTHS PACTEHUW, JXKMBOTHBIX M YEJIOBEKAa, a TaKKe
(PM3HOJOrMYECKHUX MPOLIECCOB, MOBEACHHUS W KOTHUTUBHBIX (QyHKUUU. ['eHeTHueckue
MEXaHU3Mbl CHMOMOI€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35MH — MapasuT» M
«XO31MH — MHKpoOMOM». ['eHeTHYecKue acmekTbl KOHTPOJs W H3MEHEHUs
HACJIEICTBEHHOM MH(OPMAIIUU B TOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JleMoHcTpanyu

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

Tabnuubl u cxembl: «llepBoiif 1 BTOpoOit 3akoHbI MeHaensy, « Tpetuit 3akon Menaens,
«AHanuzupyrouiee  CcKpemuBaHue», «HemomHoe —OOMHUHUpPOBAHHEY,

«CuernseHHoe HacleI0BaHUE MPU3HAKOB y Apo3oduiibly, «I eHeTuka nona», «Kapuotun
yenoBekay, «Kapuotun apozoduney, «Kapuotunm nOTHIBD, «MHOXECTBEHHBIN
ajienusm», « B3aumonencTere reHoBy.

OO6opy/ioBaHKE: MOJEINb VISl IEMOHCTpAIIMU 3aKOHOB €AMHO00Opa3usi THOPHUIOB MEPBOTO
MOKOJIEHW W paCUICIUICHUs TMPU3HAKOB, MOJENIb Uil JEMOHCTpAallMd 3aKOHa
HE3aBUCHUMOTO HACJEAOBAaHUs INPU3HAKOB, MOJENb [JIs JAEMOHCTPALWU CLEIUIEHHOTO
HACJIeI0BaHUSI PU3HAKOB, CBETOBOM MUKPOCKOT, MUKpoIrpenapart: «/[po3odumay.
[Ipaktuueckass paborta «V3ydeHwe pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

[Ipaktuueckas pabora «M3ydeHue pe3ynbTaToB AUTHOPUAHOTO CKPEUIUBAHUSA Y
JPO30(UITBI.

Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHotuna u cpeasl npu dopmupoBanun (penoruna. M3MeHUnBOCTH
npu3HakoB. KauecTBEHHbIE W KOJIMYECTBEHHBIE IPU3HAKU. BuHIbI WM3MEHYMBOCTHU:
HEHACJICICTBEHHAs U HACJIEICTBEHHASI.

MonudukanonHas U3MEHUYUBOCTb. Poib cpenbl B hopMupoBaHrM MOAU(PUKALMOHHON
n3MeHuuBocTH. Hopma peakumu npusHaka. BapuannoHHBIM psii M BapHALlMOHHAS
kpuBas (B. Moranncen). CoiicTBa MOAM(PUKAITMOHHON U3MEHYMBOCTH.
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['eHoTHMIIMYECKAass W3MEHYMBOCTh. (CBOMCTBAa T€HOTUINHYECKOM HW3MEHYMBOCTH. Bumsl
TEHOTUITNYECKON N3MEHUYMBOCTU: KOMOMHATUBHAS, MyTAaIllMOHHAS.

KoMOuHaTuBHasi ©13MEHYMBOCTh. Mei03 U MOJI0BOM MPOIleCC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. PoJIb KOMOWMHATUBHOM M3MEHYMBOCTH B CO3JJaHUM TE€HETUYECKOIO
pazHooOpa3us B Ipejesiax OJHOTO BUA.

MyTanuoHHass W3MEHYUMBOCThb. BHIIBI MyTaluii: T€HHbBIE, XPOMOCOMHBIEC, T€HOMHBIE.
CrnoHTaHHbIE M UHAYLUPOBAHHBIE MYTALIMU. SAEpHBIE U HUTOIUIA3MATHYECKHE MYTAIUU.
ComMarnueckue U MmoyioBble MyTalnuu. [I[puurHbl BOSHUKHOBEHU MyTaluil. MyTareHsl U
UX BIHMSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO IIpolecca. 3aKoH
TOMOJIOTHYECKHUX PsiIOB B HaclencTBeHHoM nu3meHunBoctu (H.W. Basunos). Buesaepuas
V3MEHUYMBOCTh U HACIICICTBEHHOCTD.

OnueceHemuxa u NUSEHOMUKA, POJb INUSEHEMUYECKUX (Qakmopos 8 HACIe008aHUU U
USMEHYUBOCTNU (heHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCcTpanyu

[Toptpetsr: I'. ne @pus, B. Moranucen, H.M. BaBuios.

Tabnuibl 1 cxeMbl: «Bubl ©13MEHUYUBOCTHY, «Moau(puKaMOHHAsI U3MEHYUBOCThY,
«KomOuHaTMBHAasE  U3MEHYUBOCTHY, «Melo3», «OmnonoTBopeHuey, «l'eHeTnueckue
3a00J1€eBaHuUs YeIOBEKay, « BUIIbI MyTaluii.

OO6opy/ioBaHUE: KUBBIE M TepOapHbIE SK3EMIUISPhl KOMHATHBIX PACTEHHM, PUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHYUBOCTH.

JlabGopatopHas  pabora «VccnemoBaHue 3aKOHOMEpPHOCTEH — MOIU(PHUKAIIMOHHOM
M3MEHUYMBOCTH. [locTpoeHME BapHallMOHHOTO psAia U BAPUAIMOHHOW KPUBOW.
[IpakTrueckas padota «MyTanuu y 1po30¢uiibl (Ha TOTOBBIX MUKPOTIpPENapaTax ).

Tema 14. I'eHeTHKA Ye/I0BeKa

Kapuotunn denoBexka. MexayHapoaHas INporpaMma HCCIIEAOBAHUS T€HOMA YEJIOBEKa.
Metoasl  M3ydeHMS] TEHETUKM  4eJIOBEeKa:  T'eHeaJlornyeckui,  OJIM3HELOBbIN,
IUTOTCHETUYECKUW,  TOMYISALUOHHO-CTATUCTUYECKUM, MOJIEKYJISPHO-TE€HETUYECKUM.
CoBpeMeHHOE OTIPEECITICHUE FeHOTHUIIA; TIOJJHOTEHOMHOE CEKBECHUPOBAHMUE,
TEHOTUIIMPOBaHUE, B TOM uyucie ¢ nomomblo [II[P-ananu3a. HacnemcrBeHHbie
3a0oJieBaHUsl uejioBeka. ['€HHbIe M XpOMOCOMHBIE OOJiIe3HH uYeoBeka. bose3Hu ¢
HACJICZICTBEHHON  MPEAPACIONOKEHHOCThIO. 3HAQY€HWE MEAUIMUHCKOW TE€HETHUKHU B
NpelOTBpaAllleHU M JICUEHMM TIEeHETHYECKUX 3aboieBaHuMM dYenoBeka. Meauko-
IF€HETUYECKOE KOHCYJIbTUPOBaHUE. CTBOJIOBBIC KIIETKHU. [[OHATHE «T€HETUUECKOTO ITPy3a».
DTUYECKUE aCTIEKThl UCCIAEAOBAHUM B O0JaCTH PEAAaKTUPOBAHMS T'€HOMa M CTBOJIOBBIX
KJIETOK.

['eneTnueckue (baxTopbl MTOBBIIICHHOM YyBCTBUTEIIBHOCTH YyeJIOBEeKa K
bU3NYECKOMY M XUMHUUYECKOMY 3arps3HEHHUIO OKpYXKarlledl cpensl. ['eHeTmyeckas
MPEPACIIOIOKEHHOCTD YEJTOBEKA K MATOJIOTUSIM.

JleMOHCTpauu

Ta0nuibr n cxemsl: «Kapuortun uenoBeka», «Meroapl H3y4eHUS T'E€HETUKHU
yeJoBeKkay, «I eHeTnueckue 3a00JIeBaHMS YCTIOBEKAY.

[IpakTrueckas pabota «CoCTaBI€HHUE U aHATU3 POJIOCIIOBHOMN.
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Tema 15. Cesiekniusi OpraHusMoB

JlomecTukanus M celekuus. 3apOoXkACHUE CEJIEKIUMH W JomMecTukauuu. Ydyenue H.U.
BasumiioBa o lleHTpax mpoucXoXAeHHUS U MHOrooOpas3usi KyJIbTYpHBIX pacTeHuid. Ponb
CEJIEKUMU B CO3/IaHUHM COPTOB PACTEHUU M MOPOJ >KUBOTHBIX. COpPT, MOPOJA, IITAMM.
3aKOH TOMOJIOTUYECKHMX psAJOB B HACIEACTBEHHOM wu3MeHunBocTy H.M. BaBunosa,
€ro 3Ha4€HUE JJIs CEJIEKIIMOHHON paboThl.

MeTtobI ceneKIMOHHOM paboThl. IcKyccTBeHHBIH 0TOOP: MAaCCOBBIN U MHIMBUTYaTbHBIH.
DTtanbl KOMOMHAIMOHHOM ceneKuu. McnbITanne Nponu3BOAUTEINEH 110 MOTOMCTBY. OTOOD
110 TEHOTHUITY C TOMOIIIBIO OIIEHKH ()EHOTHIIAa TOTOMCTBA U OTOOP MO FEHOTHUITY C TOMOIIIBIO
ananuza JIHK.

W cKyCcCTBEHHBIM MyTareHe3 Kak METOJ[ CEJIEKIIMOHHOW paldoThl. PaamanuoHHBIN U
XUMUYECKUA MyTareHe3 KakK HCTOYHUK MYTallMi Yy KYyJbTYpHBIX (DOPM OpraHu3MOB.
Hcnonp30BaHne T€HOMHOIO peJakTUpOBaHUs U MeToJoB pekomMOMHaHTHBIX JIHK mms
IIOJIyYEHHsI UICXOJHOI'O MaTepuaiia JUisl CeJICKIUU.

[Tonyyenne mnonurionoB. BryTpuBuaoBas ruOpuausauusd. biIM3KOpoaCTBEHHOE
CKpeIllMBaHWEe, WM HWHOpuAMHr. HepoacTBeHHOE CKpelMBaHHWE, WU ayTOPHJIMHT.
I'erepo3uc m ero mpuumHbl. lcnosb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. Ilpeomonenue Oecrionus MEXBUIOBBIX TUOpUAOB. JlocTKeHUs
CEJIEKIIMU PACTEHUN U KUBOTHBIX. « 3€1E€HASA PEBOIIOYUSLY.

CoxpaHEeHHE M M3YYEHHE IN€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHHM M UX JUKHX
poauyen s Co3AaHUsS HOBBIX COPTOB U TMOPUAOB CEIBCKOXO3SMCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpaenenue 2eHemudecKuUMy pecypcamu CenbCKOX03aucmeeHHblx
U NPOMBICTIOBBIX HCUBOMHBIX 8 YETAX VIVUUICHUS CYUeCBYIOWUX U CO30aHUSL HOBbIX
nopoo, JUHULL U KPOCCO8, 6 MOM HUCTe C NPUMEHEHUEM COBPEMEHHbIX MEMOO08
HAYYHBIX UCCTIe008AHUIL, NEPEO0BbIX UOell U NePCHEeKMUBHBIX TNEXHOIO2UI.
JleMoHCcTpanyu

[Toptpersr: H.. BaBunos, 1.B. Muuypun, I'.JI. Kapnieuenko, [LIIL. JIykbsinenko, b.JI.
Acraypos, H. bopnoyr, JI.K. benses.

Tabmumpl u cxembl: «LIeHTpbl TPOMCXOXKIEHUS U MHOroo0pasus KyJbTypHBIX
pacTeHHii», «3aKOH TOMOJIOTMYECKMX PSIOB B HACJIECACTBEHHOW W3MEHUYUBOCTHY,
«Metoppl cenekuny, «Otnanénnas rudpuansanus», «KMyTtareHesy.

JlaGopaTtopHas pabora «M3yueHue COpPTOB KYJbTYPHBIX pACTEHUH U TOPOJ
JOMAIIIHUX KUBOTHBIX).

JlabopaTopHas pabora «3yueHne MeTo10B CeNEKIINHA PACTCHUIN.

[Ipaktuueckas pabora «[IpuBrUBKa pacTeHHIN.

Okckypeusi «OCHOBHBIE METOJIbI M JOCTUKEHUSI CENEKIMH PACTeHUN W )KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IUJIEMEHHYI0 (epMy, COPTOUCHBITATENIbHBIA Yy4acTOK, B
TEIJTMYHOE XO35HUCTBO, B JIAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».
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Tema 16. BUOTEeXHOJI0THS U CHHTETHYECKAsI OMOJI0THS

OOBEKThI, UCIOJIb3yeMble B OHMOTEXHOJIOTMHM, — KJIETOYHbIE M TKAHEBBIE KYJbTYPHI,
MUKpPOOPraHU3MBbl, UX XapaKTEPUCTHKA. TpaaulIMOHHAs OMOTEXHOJIOTHS: XJIe00NEUEeHHE,
MOJIyYeHHE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAEIHE. MHUKPOOUOIOTMUECKUI CUHTES.
OOBEKTHl MHKPOOHOJIOTHYECKHX TexHosuorui. [IpomsBoicTBO Oenka, aMUHOKHUCIOT H
BUTaMUHOB.

Co3naHue TEXHOJOTHMM W MHCTPYMEHTOB IEJICHAINIPABICHHOTO HU3MEHEHUS W
KOHCTPYUPOBAHUSI TE€HOMOB C LEJIbI0 IOJYYEHUS OPraHU3MOB M KX KOMIIOHEHTOB,
coJiepKaliuX He BCTpeYaronIrecs: B Ipupoie OMOCUHTETUUECKUE MY TH.

Kinerounasa naxenepus. MeTobl KyJIbTypbl KJIETOK M TKAHEHM PACTEHUM M JKUBOTHBIX.
KpuobGanku. Comarnyeckas ruOpuau3anuss M COMAaTUYECKUH  SMOpUOTEHEs.
Hcnonp30BaHne TauIOWIOB B CENEKUMHM pacTeHuu. [lonyuenue MOHOKIOHATbHBIX
anmumen. Hcnonvsoeanue MOHOKIOHAILHLIX U NOJAUKIOHAILHLIX AHMUMEN 8 MeOUuyuHe.
HcKycCTBEHHOE OIUIOJOTBOpEHHE. PEKOHCTpYKIMS SHLEKIETOK M KIOHUPOBAHHE
KUBOTHBIX. MeToa TpaHCIUIaHTAUUU SAep KIETOK. IexHonocuu 0300pO6ieHusl,
KYIbMUBUPOBAHUA U MUKDPOKIOHATLHO20 PA3MHONCEHUSL CEbCKOXO3AUCTNEEHHBIX KYAbMYP.
XpOMOCOMHAas U TeHHasl HHXKeHepHUs. VICKyCCTBEHHBI CUHTE3 I'€HAa U KOHCTPYHUPOBAHUE
pexkomounantHbix JHK. Cozoanue mpanceennvix opeanuzmos. JlocTuxeHus U
NEPCHEKTUBBl XPOMOCOMHOW W TE€HHOW HWHXEHEPUHM. OKOJIOTMYECKME U ITHYECKHE
npo6JieMbl T€HHOW MHKEHEPHUH.

Menunuackue — OmotexHosoruu.  IloctreHomuass — tudposas  meauruHa. [TIIP-
JMarHocTuka. MeTaboIOMHBIN aHajIu3, FTeHOLIEHTPUYECKUI aHAIM3 MpOTEeOMa YelOBeKa
JUISL OLEHKH COCTOSIHMSI €r0 310pOoBbs. Vcnosib30BaHME CTBOJIOBBIX KJIETOK. TaprerHas
Tepanusa paka. 3D-OmommxeHepuss nns  pa3paboTKM  (PyHIAMEHTAIBHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTHM, CO3aHMsI KOMILJIEKCHBIX TKAaHEW COYETAaHUEM TEXHOJIOTHM
TpéxmepHoro  OuompuHTHHTa W ckaddonguHra IS pelmieHus  3aaa4y
MEPCOHAIIM3UPOBAHHON MEUIIUHBI.

Co3nanue BEKTOPHBIX BAaKIUH C IENbl0 oOecrieueHuss KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneit OPBU, ycraHoBlIieHHE MOJEKYJISPHBIX MEXaHU3MOB (DYHKIIMOHUPOBAHUS
PHK-conepxammux BHpPYCOB, BBI3BIBAIOIIKUX OCO00 OmMacHble 3a00JieBaHUSI YelOBEKa U
YKUBOTHBIX.

JleMoHcTpanuun

Tabmuupbr u cxeMbl: «/Cronb30BaHE MHUKPOOPIaHU3MOB B IPOMBIIIJIEHHOM
pou3BOJICTBEY, «KileTouHast unxeHepus», «I'eHHast HHKEHEpUs».

JlaGoparopHas paboTta «M3ydeHne 00beKTOB OMOTEXHOJIOTHUI.

[Ipaktuyeckas padora «[lonyyeHne MOJIOUYHOKUCIBIX MTPOTYKTOBY.

OKCKypCcHs «buoTtexHonoruss  —  BaXKHEWIIAs  MPOU3BOJAWTENbHAS  CHJIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOACTBO)».
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11 KJIACC

Tema 1. 3apo:knenue u pa3BuTHE 3BOJIOLMOHHBIX NPEeJCTABJICHUNA B OM0JI0THHI
OpomonronHasa Teopus Y. JlapBuHa. [Ipeanocsuiku BO3HUKHOBEHUS JapBHHHU3MA.
JKu3nb 1 HayuHas aestenpHOCTh Y. /lapBuHa.

JIBrkymue cuibl dSBoiouud BujoB 1o Y. JlapBuHy (BbICOKas WHTEHCUBHOCTh
pPa3MHOKEHHUSI OPraHU3MOB, HACJIEICTBEHHAs HU3MEHUYUBOCTh, OOpHOa 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunTeTndeckoit Tteopuu osBomtonu (CTD). HeittpanebHas Teopus
sBosonind. CoBpeMeHHas 3BOIIOIMOHHAs OUOIOTHsI. 3HaYCHHE SBOIIOIIMOHHON TEOPUH B
(OpMHUPOBAHNN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHcTpanyu

[Toptpersr: Apucrorens, K. Jlnanen, X.b. Jlamapk, 23.0K. Cent-Unep, XK. Krose, Y.
Hapsun, C.C. YerBepukos, N.U. [lImansraysen, /. Xonneitn, J1.K. benses.

Tabmuupl n cxembl: «CucreMa xuBoi npuposl (no K. JIlunnero)y, «JlecTHuna *KUBBIX
cymectB (o Jlamapky)», «MexanuzM (OpMHpPOBaHUSA NPHUCHOCOOJICHUNA Yy pacTeHUN
u xKuBOTHBIX (o Jlamapky)», «Kapra-cxema wmapupyra myremectBusa Y. JlapBunay,
«Haxonxku Y. JlapBuna», «®opMmbl 60pbObI 3a cymiecTBoBaHue», «Ilopoasl romybein,
«MHoroo6pasue KyiabTypHbBIX (GopM KanmycTb», «llopoabsl JOMalIHUX >KHUBOTHBIX,
«Cxema o6pazoBanust HOBbIX BU0B (110 Y. [lapBuny)», «CxeMa COOTHOIICHUS ABUKYIITUX
CHJI 3BOJIIOLIUMN, «OCHOBHBIE MTOJIOKEHUS CUHTETUYECKON TEOPUH IBOJIFOLIM.

Tema 2. MUKPO3BOJIOIUS U €€ pe3yJIbTaThl

[lonynmsauust Kak 3JIEMEHTAapHas eIWHHIA 3BOIONUU. COBpEMEHHBIE METOAbl OLEHKH
TEHETUYECKOTO pa3HOoOOpa3usi W CTPYKTypbl mnomyisanuii. M3meHeHnue reHodoHIa
NOMYJISIUMKA  KaK JJIEMEHTApHOE SBOJIOLUMOHHOE SIBJIEHHWE. 3aKOH TIE€HETUYECKOIo
paBHoBecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (aKTOpbl (IBMXKYIIME CHIJIbI) SBOJMIOUMU. MyTallMOHHBIA MpOIECC.
KoMmOunatuBHass wu3MeHYMBOCTh. Jlpeiid TeHOB — ciyuyaliHble HEHANpPaBICHHbBIE
M3MEHEHHS YacTOT ajuieliel B momysiiusax. D dekt ocHoBatens. I¢pgexm 6ymulLiouH020
eopaviuwika. CHUdCEHUe 2eHemu4ecKko2o0 pasHooOpasus; NPUYUHbLL U  CeOCMBUSL.
IIpossnenue s¢ghghexma Opeiigha cenos 6 Ooavuwux u manvlx nonynayusx. Murparuu.
M3onmsamust  momynsinuii:  reorpaduueckas — (MpOCTpaHCTBEHHAs ), OuoJorhyYecKas
(penpoayKTUBHASA).

EctrectBeHHbIlt 0TOOp — HampaBisiomuii (aktop 3BomMonud. POpPMBI €CTECTBEHHOTO
otOOpa: IBIWKYIIHUMA, CTAOWIM3UPYIONIUH, paspbiBatomui (au3pyntuBHbIN). [lonoBoi
oTO0p. BO3HUKHOBEHHE 1 SBOJIONNS COITUATBLHOTO TIOBEICHUSI )KUBOTHBIX.
[TpucnocoOMeHHOCTh OPTraHW3MOB Kak pe3yJabTaT MUKPOAIBOIIONUU. BO3HHKHOBEHUE
npucnocoOsieHnii 'y  opranusmMoB. ApomMopdo3sl U uauoanantauuu. IIpumepsr
PUCTIOCOOJICHH y OpraHU3MOB: MOp(OJIOTUYECKHE, busnonoruyeckue,
OonoxumMudeckue, nopeaeHueckrue. OTHOCUTENHHOCTh MTPUCTIOCOOICHHOCTH OPTaHNU3MOB.
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Bun, ero xputepuu u ctpykrypa. BugooOpasoBaHue kak pe3yibTaT MHUKPOIBOIIOLHUU.
W3omsiimst — kimoueBoil hakTop BugooOpazoBanud. [lytu u cocoObl BHI000Opa30BaHMUS:
aionaTpuyeckoe (reorpaduueckoe), CUMIATPUIECKOE (IKOJIOTUYECKOE), «KMTHOBEHHOE)
(monumIonIM3anusl, ruopuan3aIys). JmMTenbHOCTh HBOIOIMOHHBIX TPOIECCOB.
Mexanu3mbl OpMHUPOBAHUS OMOIOTUYECKOTO pa3HOOOpas3usl.

Ponbp »BomonMOHHON OHOMOTMHM B pa3pabOTKE HAYYHBIX METOJOB COXPAaHEHUS
oropazHoobOpasusi. MUKPOIBOJIOLHS U KOIBOJIOLNS TAPA3UTOB U UX X035€B. MeXaHU3MbI
dbopMHUpPOBaHUS YCTOMYNBOCTH K aHTHOMOTHUKAM ¥ CITIOCOOBI OOPHOBI ¢ HEM.
JleMoHCTpanyu

[Toptpersr: C.C. UerBepukos, O. Maiip.

Tabmuibl 1 cxeMbl: «MyTanrnoHHAs H3MEHIUBOCTEY, «[loMyISIrOHHas CTPYKTYpa BUIa»,
«Cxema mposiBiieHHS 3akoHa Xapau—BaitnHOepra», «JIBuKylllue CHIIBI SBOJIIOIUNY,
«JKojoruyeckas HM30JALMsS  TMOMYJSIUA  CEBAaHCKOM  (openmy,
«l"eorpaduueckast U30JALMS JIMCTBEHHUIIBI CHOMPCKOM U JMCTBEHHUIIBI JTAYPCKON»,
«IlomysSITMOHHBIE BOJHBI YHUCIEHHOCTH XWIIMHUKOB W XKepTB», «Cxema IelCTBUS
€CTECTBEHHOTO 0TOOpa», «PopMbl OOpHOBI 3a cyiecTBoBaHHE», «WHIyCTpualbHbBIN
MenaHu3M», <«JKuBble uckomaeMbiey, «[IOKpOBHUTEIBCTBEHHAs OKpacKa >XUBOTHBIXY,
«IIpenynpexnaromas OKpacka SKUBOTHBIX», «Du3nonorndyeckue  aaantaiun,
«IIpucmocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTLY, «KpuTtepun Buaay», « Buisi-
nBoiHukM», «CTpykTypa BHaa B npupoae», «CrnocoObl BHI000pa30BaAHUS,
«l'eorpaduueckoe BHIOOOpa3oBaHME TPEX BUAOB JIAHJBIIEH», «DKOJIOTHYECKOE
BHJ1I000pa3oBaHne BUIOB cHHHID, «llomurmmonasl pacreHuit», «KarmycTHO-peaedHbIi
TUOpUY.

ObopynoBaHue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uydelsia NTHUIl U 3Bepei C
npUMepaMu Pa3IUYHBIX MPHUCIIOCOOTICHNN, Yydyena MTULl U 3BEpe pasHbIX BHUJOB,
repOapuu pacTeHu OJIM3KUX BUI0B, 00PA30BABIIMXCS PA3TMYHBIMU CIIOCOOAMHU.
JlaGoparopHas paboTa «BrIsiBIEHHE U3MEHYUBOCTU Y 0COOEH OJTHOTO BUIA.
JlabGopatopHas pabGota «lIpucnocoOGneHuss OpraHu3MOB U WX OTHOCHUTEIbHAs
11EJICCO00PA3HOCTDY.

JlabopaTopHas pabota «CpaBHEHUE BUAOB 10 MOP(OJIOTUYECKOMY KPUTEPHION.

Tema 3. Makpo3BoIIOIUS U €€ Pe3yJIbTAThI

Metonbl u3y4yeHuss Makpol3Boirouuu. [laneoHTonOrmyeckne MeTOAbl  M3YyYEHHS
sBommonuu. [lepexoansie Gopmbl U (PUITOTEHETUYECKUE PSAIBI OPTaHU3MOB.
buoreorpapuyeckue MeTonbl u3ydeHusi sBojouuu. CpaBHeHue ¢uopsl U (payHBbI
MaTepUKOB W OCTpPOBOB. buoreorpaduyeckue obnactu 3emiu. Buabsl-sHAEMUKH U
PEJIUKTBI.

OMOPHUONOTHYECKHE U CPABHUTEIBHO-MOPPOIOTUIECKUE METOIbI U3yUEHUS! SBOIOLHH.
['eHeTHUecKME MEXaHU3Mbl SBOJIOLUMMA OHTOI€HE3a U MOSABICHHS 3BOJIIOLMOHHBIX
HOBLIECTB. ['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHbl. PylMMeHTapHblE Oprasbsl M
aTaBU3Mbl. MOJIEKyIApHO-TEHETUUECKHE, ONOXUMUYECKUE U MAaTEMaTHUECKUe
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METO/Ibl U3y4EHHUSI IBOTIOUUU. ['oMosioruunbie reHbl. COBpeMEeHHbIE METO/Ibl TOCTPOSHUS
(UIOTEHETHIECKUX ICPEBHEB.

XPOMOCOMHBIE MyTAIIMH 1 3BOJIIOIUS TEHOMOB.

OO0mme 3akoHOMEpHOCTH (TpaBwWia) OBOMOUMH. [lpunyun cmenvl  yHKyuil.
HeoOpatuMocTh 3BOJIONMHU. AnanTuBHAs paguanus. HepaBHOMEPHOCTh TEMIIOB
IBOJTIOIUH.

JleMoHCcTpanumn
[Toptpetsi: K.M. bap, A.O. Koanesckuii, @. Mroiep, 3. ['ekkens.
Tabmuisl U cxeMbl: «QDUIOT€HETUYECKUA PsI  JOWAgn», «ApXEONTEPUKCY,

«3Bepo3yorie Ammeps», «Crerouedansny, «Puanoputey, «CeMeHHBIE MAaIOPOTHUKI,
«buoreorpaduueckue 30HbI 3eminy, «JIpeid KOHTHHEHTOBY, «PenukTely, «HavanbHbie
CTaaud SMOPUOHAIBHOTO PAa3BUTHUS TMO3BOHOYHBIX JKMUBOTHBIX», «[ OMOJIOTUYHBIE WU
aHaJIOTUYHbIE OpraHbly, « PyTUMEHTHI», « ATaBU3MbI», « XpOMOCOMHBIE HA0OPHI YEIOBEKA
W muMnaH3e», «['JlaBHble HampaBlieHUs HBoIONMNY, «OOIIKUe 3aKOHOMEPHOCTH
ABOJIIOITHAN.

OO6opynoBaHue: KOJUICKIIUM, TepOapuu, MYJSHKH HCKOIAeMbIX OCTATKOB OpPraHHU3MOB,
MYJISDKM  TOMOJIOTMYHBIX, AHAJOTHYHBIX, PYJAUMEHTApPHBIX OpPraHOB M AaTaBU3MOB,
KOJIJICKIIUM HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE KU3HHU HA 3emJie

HayuHble rumoTe3bl MPOMCXOXKACHUS >XKU3HM Ha 3emuie. AOMOreHe3 W MaHCIEepMUS.
JloHayuyHble TIPEACTABJICHHUS O 3apOKIEHUU SKM3HU (KpeanroHu3M). [‘mmnoresa
MOCTOSIHHOTO CaMO3apOXKACHUs JXKH3HHM M €€ ompoBepxkeHue onbitamu . Penwm, JI.
Cnamnanianu, JI. [Tactepa. [IpoucxoxaeHue xKU3HU U aCTPOOUOIOTHS.

OcHOBHBIE ATambl HeopraHudecko HBomonuu. [lnaHerapHass (reosioruyeckas)
SBOJIIOIMSL. XUMHUYECKasi IBOJIONUS. AOHOTEHHBIM CHUHTE3 OPraHUYECKHUX BEIIECTB U3
Heopraunueckux. Oneir C. Mwmepa u I'. Opu. OOpazoBaHue mOJIMMEPOB U3
MoHoMepoB. KoanepBatnas runoreza A.M. Onapuna, runotesa nepBUdHOro 0yianroHa Jx.
Xonpaeitna, reHetnyeckas runotesa . Mémnepa. Pu6osumsr (T. Uek) u rumnoresa
«vupa PHK» V. I'un6epra. ®opmupoBanue MeMOpaH ¥ BO3ZHUKHOBEHHUE MPOTOKJIETKH.
Hctopust 3emim 1 Metoasl €€ u3ydeHus. MckonmaeMple OpraHM4EeCKUE OCTATKH.
['eoxpononoruss u e€ wetoapl. OTHOCHUTENbHAasT W aOCOJIIOTHASE T'E€OXPOHOJOTHS.
["'eoxpoHoIOrMYecKas MKajia: 30HbI, 3Pbl, IEPUOJIbI, STTOXH.

HavanpHble 3Tanbl OpraHuyecKor 3BOOIMU. [10sBIIEHHE U 3BOJIFOLUSA MEPBBIX KIIETOK.
Opomonust  Metabonu3ma. Bo3HukHOBeHHME TmepBbIX AKocucTteM. CoBpeMEHHbIE
MUKpOOHBIE OMOIUIEHKM KaK aHajor MepBbIX Ha 3emiie cooluiectB. CTpOMaTOJUTHI.
IIpoKkapuOThI U DYKapUOTHL.

[Ipoucxoxaenue sykapuoT (CUMMOHOTreHe3). DBOIIOLUHUOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpouCcX0XkI€HHE MHOTOKIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHME OCHOBHBIX TpYyHIl
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl ABOJIIOIUHU BBICHIUX pacTeHuid. OCHOBHBIE apoMOp(h03bl pacTEHUM.
Beixox pactenuii Ha cymry. [losiBieHue CIOpOBBIX pacTEHUN M 3aBOCBAHUE MMM CYIIIH.
Cemennble pacteHus. [IponcxokaeHue BETKOBBIX PaCTEHUN.
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OCHOBHBIE 3Tallbl BOJIOLMHU KUBOTHOTO MHUpa. OCHOBHBIE apOMOP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THUIOB. [lepBbie
XOpAOBbIE KUBOTHBIE. JKHW3HP B BOAE. DBOJIOLUMS IMO3BOHOYHBIX. l[IpomcxoxkneHue
ampubuit u pernrrunuit. [lporucxoxaeHne MICKOMUTAIOMUX U NTULL. [IpUHIMT KITI0YeBOTO
apoMopdo3za. OcBoeHne 6€CIIO3BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.
PazButue )n3HU Ha 3eMJIE 110 3paM U IEPUOJIAM: apXEH, POTEPO30i1, MATIE0301, ME30301,
KaifHo30M. O011as XapakTeprucTrKa KJIuMaTa U TeoJorndecKkux npoueccoB. [losBnenue u
paciBeT XapaKTepPHBIX OPTaHW3MOB. YTJIeOOpa3oBaHWE: €Tr0 YCJIOBHS W BIUSHUAC HA
ra3oBBI COCTAaB aTMOC(EpPHI.

MaccoBble BBIMUPAHHUSI — 3KOJOTHYECKAE KPU3UCHI mpouuioro. [IpuuuHel u cineactust
MacCOBbIX BbIMUpaHUW. COBPEMEHHBIH HKOJIOTMYECKUU KpPU3UC, €r0 OCOOEHHOCTH.
[IpoGnema coxpaHeHus: 6Mopa3HO0Opa3us Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHudeckoro mupa. [lpuHiunel Kiaccudukauu OpraHu3MoB.
OCHOBHBIE CHCTEMATUYECKUE TPYNITBI OPTaHU3MOB.

JeMoHCcTpanmmn

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. [Tactep, M1.. Meunukos, A.1. Onapun, J[x.
Xoageiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuer u cxembl: «Cxema ombita @®. Penm», «Cxema ombita JI. Ilactepa mo
M3YUYCHHUIO caMO3apoKJeHus *Ku3Hu», «Cxema onbita C. Musnepa, I'. FOpu», «OTamnsl
HEOPraHUYECKOW HBOJIOLUW», «l'eoxpoHonornueckas mkana», «HadanbHble sTarbl
OpraHu4ecKoil sBomtonun», «Cxema 00pa3oBaHHS IYKAPUOT MyTEM CHUMOUOTEHE3a,
«Cucrema >xuBol mnpupoab»y, «CTpoeHue BUpYyca», «ApoMop]o3bl pacTeHUi»,
«Punnodute»y, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIT,
«Mxn», «IlamopoTHukmny, «I onocemeHHbIe pacTeHus», « OpraHbl IBETKOBBIX PACTCHUI,
«Cxema pa3BUTUS JKHUBOTHOTO MHUPaA», «ApoMop(]o3bl >KHUBOTHBIXY,
«IIpocrerimme», «Kumieunonosoctusiey, «llnmockue yepBu», «UIEHUCTOHOTHEY,
«Pwi1OBYY,  «3emHOBOAHBIC», «lIpecMbikaroruecs», «IItumpl»y, «MIieKoMUTAIOIIHEY,
«Pa3BuUTHE XKU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OKWCKON 3pE»,
«Pa3BuTHEe XU3HM B NAJCO30MCKOM 3pe», «Pa3BuThe XU3HU B ME3030MCKOU 3peEy,
«Pa3BuTHe XHM3HU B KailHO30MCKOW 3pe», «COBpEMEHHAas CUCTeMa OpPraHUuyYeCcKOro
MHUPA».

Ob6opynoBanue: repOapuu pPAaCTCHUN PA3IUYHBIX OTAENIOB, KOJUICKIIMH HACEKOMBIX,
BJIAKHBIE TpenapaTbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOXUX,
CKEJIEThl TO3BOHOYHBIX KUBOTHBIX, Uy4esa NTHUIl U 3BEPEH, KOJUIEKIIMA OKAMEHEJIOCTEMH,
MOJIE3HBIX UCKOMAEMBIX, MYJISI)KU OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas naGoparopHas paborta «MoaenupoBanue onbiToB Mumepa—tOpu 1o
U3Y4YEHUIO0 a0MOT€HHOI'0 CHHTE3a OPTaHMYECKUX COSAMHEHUI B IEPBUYHON aTMOC(epe.
JlaGopatopHas pabota «l3ydyeHune u ONUCAaHUE MCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOBY.
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[TpakTrueckas pabota «M3ydeHne ocoOeHHOCTEN CTPOEHMS pACTEHUM Pa3HbIX OTIECIIOBY.
[Ipaktryeckas pabora «M3yyeHne ocoOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue YeJI0BeKa — AaHTPOINOTeHe3

Paznenel 1 3amaum anTpONOIOrUU. METOIBI AHTPOIIOJIOTUH.

CraHOBNIEHUE NPEACTABICHUN O MPOMCXOKICHUH YeJIOBEKa. PelurnosHeie BO33pEHUS.
CoBpeMEHHbIE HAYUYHbIE TEOPHUHU.

CxoncTBo 4eloBeKa ¢ KMBOTHBIMH. (CHCTEMAaTHYECKOE IOJIOKEHUE YEeJIOBEKa.
CBuIETENHCTBA CXOJACTBA YEJIOBEKA C JKMBOTHBIMHU: CPAaBHHUTEIbHO-MOP(OJIOTUYECKHE,
aMOpuoIorudYecKkre, Pu3nonoro-0noXxuMmuIeckue, nopeaeHueckue. OTanuus 4eaoBeka ot
AKUBOTHBIX. [IpSIMOXOXJIE€HME M KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAKOB. Pa3Buthe
TOJIOBHOT'O MO3T'a U BTOPOW CUTHAJIbHOU CHCTEMBI.

JBuwxyme cuibl ((akTopbl) aHTpOHOreHe3a: OMOJOrMuYecKHe, COLUATIbHBIC.
CooTHomeHne OUOIOTHYECKUX U COLTUANBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaIUU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IIPOKOHCYJIbI)
U paHHHE TIOHTUIbl — OOIIME TMPEAKH YETOBEKOOOpA3HbIX O00€3bSH U JIIOJAEH.
ABCTpPaJIONIUTEKH — ABYHOTHE MPEIKH JitoAeh. UenoBeK yMelbli, IePBbIE U3TOTOBICHUS
opyauii Tpyna. YenoBek NPAMOXOIAIIMK W TEPBBIM BBIXOJ JIIOACH 3a MPEHEIIbl
Adpuku. Yenosek reinenbOeprckuii — o0muid NpeJoK HEaHIEPTaIbCKOTO YelIOBEKa U
YEeJIOBEKA Pa3yMHOro. YeloBeK HEaHIepTAIbCKUM KaK BUJ JIOJEH XOJIOJHOrO KJIMMAaTa.
YenoBek pa3yMHbI COBPEMEHHOT'O TUIIA, IEHUCOBCKUI YEJIOBEK, OCBOEHUE KOHTHHEHTOB
3a npenenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

OBOJIONMS COBPEMEHHOTO 4YesloBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJALUAX YEIOBEKA.
MyTtauroHHbI Tpouiecc ¥ moJuMopdusM. llomynsimoHHBIE BOJHBI, JApei( TeHOB,
Murpanms 1 «3Gh(EKT OCHOBATENS» B MOMYJISAIUAX COBPEMEHHOTO YEIOBEKa.
Uenoseueckue pacel. [lonsatne o pace. bonpmme pacel: eBporneonaHasi (eBpa3uiickas),
aBCTpaJIO-HETpOUAHAS (PKBATOpHAJIbHASI), MOHTOJIOMAHAS (a3MATCKO- aMEpPUKAHCKas).
Bpewms u myTH paccesieHHs 4elloBeKa 1o IUIaHeTe. ENMHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. lIpucrnocoOieHHOCTh 4YelnoBeKa K pa3HbIM  YCIOBUSAM
OKpY>Katotei cpenbl. Biusane reorpadudeckoit cpesl u apeiida reHoB Ha MOPQOIOTHIO
U (PU3HOJIOTHIO YETIOBEKA.

MexauciuruiMHapable  MeToAbl B (pu3mdeckoit (OMOJIOTMYECKOW) aHTPOTOJIOTHH.
OBOJIIOLIMOHHAS AHTPOMNOJIOTHS M MAJECOAHTPOIOJIOTHS YEJIOBEYECKUX MOMYJISLHUM.
buocounanbHble HCCIENOBAHUS NPUPOIBI 4esoBeKka. lMcciemoBaHue KOABOIIOLHMU
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHcTpanmu

[Toptperst: Y. [Japsun, JI. JIukn, f.5. Poruacknii, M.M. I'epacumos.

Tabmuubr 1 cxembl: «MeToabl aHTPOMOJOTUNY», «['0JIOBHOW MO3r YenoBeKay,
«YenoBexkooOpa3Hbie  00€3bsiHb), «CKeNneT 4eloBeKa U CKEJeT IIMMIIaH3e»,
«PynuMeEHTBI U aTaBU3MbDY, «J[BUXKYIlME CHIIBI aHTPOINOreHEe3a», «IBOJIOIHMOHHOE
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JPEBO YETIOBEKAY, « ABCTPATIONUTEK», «HeToBeK yMeIbIi», «UeI0BeK IPSIMOX OIS,
«JlenncoBckuit uenosexk» «Heannepranbup», «KpomanboHIb, «IIpenku denoBekay,
«Tarnsl SBOJIIOIIUM YeJIOBEKa», «Pachl 4enoBeKay.

O06opynoBaHKE: MYJISDKH OKaMEHEIOCTEH, MPEeIMETOB MaTeprUaIbHON KYJIbTYPhI IIPEIKOB
yenoBeka, penpoayknuu ((pororpadun) kapTuH ¢ MUDOTOTHICCKUMUA U OMOJICHCKUMU
CIOKETaMH TPOUCXOXKIACHHUS dYeIoBeKa, (oTorpaduu HAXOJOK HCKOIAEMBIX OCTATKOB
YEJIOBEKA, CKEJIET YEIOBEKA, MOJICINIb YEPETIA UEJIOBEKA U UEPENa MINMITAH3€, MOAEIb KUCTH
YEJIOBEKA M KACTHU IIMMIIAH3€, MOJEIN TOPCA MPEIKOB YEJIOBEKa.

JlaGopatopHas pabora «M3ydyeHne ocoOeHHOCTEH CTpPOCHHUSI CKelleTa 4YelOBEeKa,
CBSI3aHHBIX C MIPAMOXOKICHUEM).

[IpakTryeckas padora «M3yueHne SKOJOTHYECKUX aIanTalluil 4eJIoOBeKay.

Tema 6. OJxojoruss — Hayka O B3aHMOOTHOILICHUAIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Karollei cpeaoi

3apoxaeHre W pa3BuTue 3Kkosnoruu B Tpyaax A. I'ymOonbara, K.®. Pymse, H.A.
CeBepuona, J. ['ekkens, A. Terncnu, B.H. Cykauéa. Pa3nens! u 3a1aun sxonoruu. CBsi3b
HKOJIOTUH C IPYTUMH HayKaMH.

MeTtonbl skonoruu. IlosneBble HaOMIOAEHUS. DKCIEPUMEHTBI B 3KOJOTHH: MPUPOJIHBIE U
nabopaTopHble. MoJeaupoBaHHE B 3KOJIOTMH. MOHHUTOPHHI OKPY)KAIOIIEH Cpe.bl:
JIOKaJbHBIA, PETHOHATBHBIN U TJ100ATbHBIN.

3HaueHHE SKOJOTMYECKUX 3HAHUM I YesIoBeKa. DKOJOTMYECKOE MHPOBO33PEHHE KaK
OCHOBA CBSI3€H YEJIOBEYECTBA C MPUPOAON. POPMUPOBAHNE DKOJIOTHUUECKON KYJIBTYPhI U
AKOJIOTUYECKON TPAMOTHOCTH HACETIEHUSI.

JleMoHCcTpaluu

[Toptpetsi: A. 'ymGonbar, K.®. Pynbe, H.A. CeBepuios, O. ['ekkensb, A. Tencnu, B.H.
Cykaués.

Tabnup! u cxembl: «Pa3gennl skojormmy, «Mertoasl skonorum», «Cxema

MOHHMTOPHUHTA OKPYKAIOIIEH CpeibD».
JlaGoparopHas paboTta «M3yueHre MeTOI0B YKOJIOTHYECKUX UCCIICT0OBAHUIN.

Tema /. Opranusmsl u cpeaa 0OUTAHUS

Dkonornueckre (akToppl W 3aKOHOMEpPHOCTHM uX jAeiictBus. Kiaccudukanus
HKOJIOTHYECKUX (PaKTOpPOB: aOMOTHYECKHE, OMOTHYECKHEe, aHTpororeHHnle. OOiue
3aKOHOMEPHOCTH JIeMcTBUSl 3Kosorudyeckux (axktopoB. IlpaBuio munumyma (K.
[Inpenrens, FO. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIC M CTEHOOMOHTHBIE OPTAaHU3MBI.
AbGuoTtnueckue paktopsl. CBET Kak 3Kojorudeckuid paktop. JlelicTBue pa3HbIX y4aCTKOB
COJIHEYHOTO CIIEKTPA HAa OPraHru3Mbl. DKOJIOTMYECKUE TPYIIIbl PACTEHUN U )KUBOTHBIX 110
OTHOILIEHUIO K cBeTy. CUTHaJIbHAS POJIb cBeTa. DPOTONEPUOAU3M.

Temnepatypa kak sSKojoruueckuii ¢akrop. JledicTBue Temmeparypbl Ha OpPTaHU3MBL
[ToiKunOTepMHBIE W TOMOWOTEPMHBIE OPraHU3Mbl. ODBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.
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Brnaxnocte  kak  akomormyeckuidt  Qaxrtop.  IIpucmocobneHuss  pacTeHHi K
nojJiep kaHuio BojgHOro Oananca. Knaccudukanus pacTeHHid MO OTHOIICHHUIO K BOJIE.
[TpucnocoOieHus )KMBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHHS OPraHW3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, IMOYBEHHas, ITyOMHHAs
NOJAMOYBEHHAsA, BHYTpUOpPTaHU3MeHHas. OU3NKO-XUMUYECKHE OCOOCHHOCTH Cpel
oOuTanus oprann3moB. [Ipucnoco0iaenns opraHu3MOB K )KM3HHU B Pa3HBIX Cpeliax.
buonornueckue putmsl. BHeHMEe 1 BHyTpeHHUE pUTMBI. CyTOUYHBIE U TOTUYHBIE PUTMBI.
[Tpucnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHH KU3HU.
Xuznennsie ¢popmel oprann3moB. [loHsTHe 0 *)u3HeHHOU dopme. XKuzHeHHbie OpPMBI
pacTeHui: IepeBbs, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TPABBI, OJTHOJICTHHUE TPABHI.
XKu3HeHHbIe (OPMBI KUBOTHBIX: THAPOOUOHTHI, FT€OOMOHTBI, a3pOONOHTHL. OCOOEHHOCTH
CTPOEHHS U 00pa3a KU3HU.

buotnueckue Qaxtoppl. Buasl OMOTHMYECKMX  B3aUMOJCHCTBUN: KOHKYpPEHUUA,
XUIIHUYECTBO, cuUMOMO3 u ero ¢opmbl. IlapasutusMm, koomepauus, MYyTyalau3M,
KOMMEHCaJIU3M (KBapTHUPAaHTCTBO, HaxjeOHM4YecTBO). HeTtpoduueckue B3aumoaeicTBus
(Tomueckue, hopudeckue, padpuyeckue). 3HaYCHUE OMOTUYECKUX B3aUMOACHCTBUM JIsl
CYILLIECTBOBaHMs OPraHU3MOB B cpejie oOuTanusl. [I[pHHIMIT KOHKYPEHTHOTO UCKIFOUEHUSI.
JleMoHCTpanyu

Tabmuuel U CcXeMbl: «Jkojormyeckue (Qaxtope», «CBETOBOW CHEKTPY,
«IKOJOTUYECKUE TPYIIbl »UBOTHBIX [0 OTHOIIEHHUIO K CBETY», «TemnoKpoBHbIE
XKUBOTHBIE»,  «XOJIOZHOKPOBHBIE  JKUBOTHBIE», «DU3MOJIOTMYECKUE  aJanTaluu
KUBOTHBIX», «Cpeibl 00UTaHUsI OPTaHU3MOBY, «buonorndyeckue puTMbly, « KIU3HEHHbIE
bopmbI pacTeHun, «Kuznenuneie hopmbI JKUBOTHBIX), «JKocucremMa
HIMPOKOJMCTBEHHOTO Jecay, «JKOCHCTEMa XBOMHOro seca», «llemu mnuTaHus,
«XuniauyectBoy, «llapasutuzmy», «Konkypenuus», «Cumonos», «Kommencanmzmy.
OO6opynoBanue: repdapu PacTeHWH W >KUBOTHBIX, IPHUCIOCOOJICHHBIX K BIIUSHUIO
Pa3IMYHBIX JKOJOTUYECKUX (PAKTOpPOB, TepOapuu CBETOJNIOOUBBIX, TEHEIIOOUBBIX H
TEHEBBIHOC/IMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIUBBIC
KOMHATHbIE pACTeHUs, TrepOdapuM W KOJUIEKIUU TEIUIOIIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYMBBIX PACTeHHWH, dYydena NTUIl HW 3Bepeld, repdapuu pacTCHHUIA,
OTHOCAIIUXCS K TUrpoduram, kcepoduram, Mme3ohutaM, KOMHATHBIC PACTECHUS JAHHBIX
rpyni, KOJUIEKIMU >KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpelax, repdapuu U KOJUIEKUUU
pacTeHU M >KMBOTHBIX, OOJaNalOIIMX dYepTaMu MPUCIOCOOJIEHHOCTH K CE30HHBIM
MU3MEHEHUSIM YCIIOBUH KU3HU, TepOapuu U KOJUIEKIIUN PACTEHUHN U AKUBOTHBIX Pa3IMYHBIX
KU3HCHHBIX (POPM, KOJUICKIIUU KUBOTHBIX, YUACTBYIOIIUX B PA3IUYHBIX OUOTHYECKUX
B3aUMOJICUCTBUSIX.

JlabopaTopHas pabota «BeIsiBIeHUE TPUCTIOCOOJICHNI OPTaHU3MOB K BIUSHUIO CBETAY.
JlaGopatopHas pabora «BpisiBneHHEe NpPUCTIOCOONIEHUH OPraHU3MOB K  BIHSHHUIO
TEMIIEPATYPBD».

JlaGopatopHas pabora «AHATOMHYECKHE OCOOCHHOCTH PACTEHUH W3 pPa3HBIX MECT
oOUTaHUS».
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Tema 8. IkoJ10rusi BUAOB M MOMYJISIIUI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyJIsAun. [lomynsamus kak Ouojioruyeckas CucreMa.
Posaps HeoHOpOIHOCTH cpenibl, PU3NUECKUX 0aphepoB U OCOOSHHOCTEH OMOJIOTMU BHUJIOB
B (OPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYphI Momnyisiuid. OCHOBHbBIC MOKa3aTeNH
MOMYJISILMU: YACICHHOCTb, INIOTHOCTh, BO3pACTHAs U MOJIOBasi CTPYKTYpa, POKIAEMOCTb,
MIPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIMSL.

DKoJoruyeckas CTpykrypa nonyiasuud. OLeHka YMCIEHHOCTH NONyJsuud. JIuHamuka
MONYJSIUMU U €€ peryysiius. buotndeckuil moTeHuMan nomyJsinuu. MojenupoBaHue
JTUHAMUKW nonyJisinud. KpuBble pocTa YMCIEHHOCTH TOoNyasiiud. KpuBble BBKHMBAHMUS.
Perynsiuyst YMCIEHHOCTH TOMYJISALHM: PoJib (PaKTOPOB, 3aBUCSIIMX W HE 3aBUCAIIUX OT
IJIOTHOCTH. DKOJIOTHYECKHE cTpaTerun BUAOB (r- u K-ctparerun).

[lonarue 00 »skoyiormdyeckod Humie Buja. MectooOutanue. MHoOromepHas MOJACIHb
skojmornueckon Humm Jk.M. XatumHCcOoHa. Pa3smepsl DKOJOTMYECKOM  HUIIM.
[ToreHnmanbHas U peaTn30BaHHAS HUILIH.

Bup kak cucrema nomynsinuil. Apeassl BUJI0OB. BUIbI M MX )KU3HEHHBIE CTPATETHH.
DKOJIOTrMYE€CKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUA M MUIpallMii JKUMBOTHBIX. bHOJOTMYECKHMEe WHBA3UU
qy>KEPOJHBIX BUJIOB.

JleMoncTpanyu
[Toptper: Jx. M. XaTuynHCOH.
Tabmuusl U CXEMBl:  «OJKOJOTMYECKHE  XAPAKTEPUCTUKU  TOIYJIALUN,

«IIpocTpaHCcTBEeHHAsI CTPYKTypa MOMYJISAIUN», «Bo3pacTHbIe MUpaMUIbl TOMYJISIIAN,
«CKOpOCTh 3acelieHHus TMOBEPXHOCTU 3eMJIM Pa3IMYHBIMH OpraHu3Mammu», «Mojenb
skojoruueckor Humm Jx. M. XatanncoHnay.

O6opynoBanue: repOapuy pacTEHUM, KOJJISKITUN )KUBOTHBIX. JIabopaTopHas

pabota «[IpucnocobieHust CEMSH paCTEHUM K PaCCEICHUIOY.

Tema 9. Ikos10rUs COOOMIECTB. IKOJIOTHUYECKHE CHCTEMBI.

CooOmecTBa opranu3MoB. buorieno3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MaMH B
OHOIIEHO3E.

Okocuctema kak oOTkpeiTass cucrema (A.[x. Tencnu). DyHKIMOHATBHBIE OJIOKU
OpTraHU3MOB B JKOCHUCTEME: MPOIYIEHTH, KOHCYMEHTHI, PEAYLEHTHI. Tpoduieckue
ypoBHH. Tpodudeckue 1enu u cetu. Aonornyeckue 0J0Ku dKOcUcTeM. [10UBBI U UITHI B
sKocucteMax. KpyroBopoT BEIIECTB ¥ MOTOK YHEPTUU B IKOCHUCTEME.

OcHOBHBIE TOKA3aTENN YKOCUCTEMBI. brioMacca v mpoayKIus. DKOJIOTHYEeCKUE TUPaMUIbI
yucen, 0MoMacchl U SHEPTUU.

Junamuka  sxocucmem.  Kamacmpoghuueckue — nepecmpotiku. Dnyxmyayuu.
HampaBnennbie 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuunble u
BTOPHYHBIE CYKIIECCUM W WX MPUYUHBI. AHTPOMOTCHHBIC BO3JACHCTBUS HA CYKIICCCHH.
KimmakcHoe coobmiectBo. bropaznooOpasne u mojiHOTa KPyroBOpOTa BEIIECTB — OCHOBA
YCTOWYHUBOCTH COOOIIIECTB.

[IpupoaHbie dKOCUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl Mopell U OKeaHos.
Irocucmemovl MYyHOp, 1€CO8, cmeneti, NyCmbltb.
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AHTpPOTIOTEHHBIE KOCHCTEMBI. ATrpodKocucTema. ArpoieHo3. Pazmmums Mexmy
aHTPOIIOTCHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOoskocucTeM. ['opojckas duiopa u gayHa.
Cunantponu3zauus Tropojckoi (ayHbl. buojormyeckoe u XO03SMCTBEHHOE 3HAYEHUE
arpodKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUSI  OCHOBHBIX  B3aMMOJICUCTBUI  OPraHuU3MOB B
aKocucTemax. Ponb kackaonozo sagpghekma u 6u006-20uhuxamopos (Kinouesvix 8u0os8) 6
@yHrkyuonuposanuu sxocucmem. IIepeHOC SHEPTUU W BEIIECTB MEXKIY CMEKHBIMH
HKOCUCTEMaMHU. Y CTOWYMBOCTh OPTraHU3MOB, MOMYJSLHUA U DKOCUCTEM B YCJIOBUSX
€CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3/ICHCTBUM.

Mexanuzmbl  8030elicmeust  3aepsA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKOI02UYECKO2O0
HOPMUPDOBAHUSL  AHMPONO2EHHO20  6030elicmgus.  MeToqoJIoThs ~ MOHUTOPHHTA
€CTECTBEHHBIX U AHTPOIIOTCHHBIX YKOCUCTEM.

JleMoHCcTpanyu

[Toptper: A.Jlx. Tencnu.

Tabnuibl 1 cxeMbl: «CTpyKTypa OMOIIEHO03a», « IKOCUCTEMA MIUPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa  XBOWHOTO  Jjecay, «DYyHKIMOHAIbHBIE TPYIIBl OpPraHU3MOB B
skocucteMey», «KpyroBopoT BemiecTB B 3Kocuctemey, «llenmu muranus (mactOuiiHas,
JNETpUTHAs)», «IKOJOTHYecKas MUpaMuja YHCel», «IDKOJOTHYEcKas MupamMuaa
onoMacce», «ODKoJIOTHYECKass mnupamuga osHeprum», «OOpa3oBanue O0J0TaY,
«[lepBuunas cykueccus», «BocctaHoBieHue jeca mocie noxapay, « JKOCUCTeMa 03epay,
«ArporieHo3», «KpyroBopoT BemecTB W MOTOK JHEPTHH B arporeHo3e»,
«IIpumepsl ypOodKOCHCTEMY.

OO6opynoBaHue: repOapuy pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U JTUKOPACTYIINX PACTCHHH, aKBAPUYM KaK MOJIEITh YKOCHCTEMBI.
IIpaxmuueckas paboma «V3ydenne u onrcanrue ypooIKOCUCTEMBD.

Jlabopamopnas paboma «V3yuenue pazHooOpa3usi MEIKUX MOYBEHHBIX YJIEHUCTOHOTHX
B Pa3HBIX 9KOCHCTEMAaX).

IDKCcKypcus «IKCKYypCHsl B TUIMUYHBIN OmoreorieHo3 (B ayOpaBy, OepesHsIK, €bHUK, Ha
CYXOJIOJIbHBIN WJIM TOUMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKcKypcusi « IKCKYpPCHUs B arpodKOCUCTEMY (Ha MOJIe WK B TETJIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — riodanbHasi IKOCHCTEMA

buocdepa — oOuierianerapHas o0osiouka 3emild, Te CyIIECTBYET WM CYIIECTBOBAJIA
Ku3Hb. PasButHe mnpencrtaBieHuit o Ouochepe B Tpymax . 3rocca. Yuenme B.M.
Beprajackoro o 6uochepe. Ob6aactu 6mocheps! u eé coctan. JKuBoe BemecTBo OHochepsl
U ero (PyHKIIHH.

3aKOHOMEPHOCTH CytiecTBoBaHus onocdepsl. OcobeHHocTn Onochepsl Kak Ti100aTsHON
IKOocHCTeMbl. JlmHaMHuueckoe paBHOBecne B Ouocdepe. KpyroBopoTsl Bemects u
OMOreoOXMMHUYECKHE UKLl (yriepona, a3ora). PUTMUYHOCTH siBIEHUN B Omocdepe.
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3oHanbHOCTH OMocdepsnl. [TonsTue o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHJpa, XBOWHbIE
Jieca, CMEIIAHHBIE U IIIMPOKOJIMCTBEHHBIC JIECA, CTENH, CABAHHBI, TyCTHIHU, TPOITHYECKUE
jeca, BBICOKOropbs. KiimMar, pacTUTENbHBIN U 5KUBOTHBIA MUP OMOMOB CYIIIH.
CtpykTypa W (QYHKIUA >KUBBIX CHCTEM, OIIEHKA WX PECypCHOTO TOTCHIHAIA |
ounochepHbIX QyHKIUH.

JemoHcTpaimu

[Toptpetsl: B.1. Bepnaackuii, 3. 3rocc.

Tabmumsr u cxembl: «['eocdepsr 3emmm», «KpyroBopor azora B mpHupone»,
«Kpyrosopor yrimeponma B mnpupone», «KpyroBopor kuciaopoma B HOpHUPOIAE»,
«KpyroBopoT BoAbl B Ipupoze», «OCHOBHbIE OMOMBI cylny, «KnumaTtudyeckue mnosica
3emmn», «Tynapay», «Taiira», «CwmemanHbeii Jec», «lLIUpOKOIMCTBEHHBIM JECH»,
«Crenby, «CaBanHay, «llycTeiH», « Tponmueckui gec.

Ob6opynioBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek U OKpY KaKOIIAs cpeaa

DKOJIOTMUECKHE KPU3UCHl W WX NpuUuuHbL. Bo3jelicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpenbl. OXpaHa BO3AyXa. 3arps3HeHuEe BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyimienune nouBbl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHwne
KJIUMarTa.

AHTpOIIOTEHHOE BO3JICHCTBME HA PACTUTENbHBII H KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO U KUBOTHOTO MUpa. OCHOBHBIEC MPUHIIUIBI OXpaHbl TPUPOJIbI. KpacHbie
kauru. Ocobo oxpansiembie npupoanbie Tepputopun (OOIIT). boranuyeckue caawl u
300JIOTMYECKHUE TTapKH.

OCHOBHBIE PUHITUIIBI YCTOWUUBOTO PA3BUTHS YEJIOBEUECTBA U MPUPObl. ParimonansHoe
MPUPOOTIOIH30BAHUE U COXPAHEHHE OMOJIOTHYECcKOro paszHooOpazus 3emun. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO
KpHU3HCa U €r0 BEPOSATHBIE MOCIEACTBUS.

Pa3zBuTne METOIOB MOHUTOPHHIA Pa3BUTUA OMNACHBIX TEXHOTCHHBIX IPOLIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocoepezaroujeii U KOHKYPEHMOCNOCOOHOU
onepeemuxe.  buonocuueckoe  pasnoobpasue u  oOuopecypcwvl.  HayuonanvHvie
UHGOPpMAYUOHHbBIE cucmeMbl, obecneyusarowue 00Cmyn K UHGOpMayuu no coCmosaHuio
omoenvbHulX 6u008 U dKkocucmem. OCHOBbI dIKOpeaburumayuu dKOCUCmem U cnocooos
O0pvObL ¢ bUONo8pedcoeHusMU. Pekoncmpykyus MoOpcKux u Ha3eMHbIX IKOCUCTEM.
JeMoHcTpanuun

Tabmuubl 1 cxembl: «3arpsisHeHHE atMochepb», «3arps3HeHue Tuapocheps»,
«3arpsizHenue nouBby, «IlapHukoBeiil 3¢ dexT», «Ocob0 oxpaHseMmble MPUPOIHbBIE
TeppuTOpUn», «MOAEIH YIIPaBIIEMOTO MUPAY.

Oo6opynoBanue: Gororpadun oXpaHsIeMbIX PACTCHUHN 1 KUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
1O BUOJIOTN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHMS OOy4arolIUMUCS
IporpaMMm CpeaHero oOmero oOpa3oBaHUs: JUYHOCTHBIE, METAaNpeIMETHbIE U
IIPEAMETHBIE.
B cTpykType JTMYHOCTHBIX PEe3yJIbTaTOB OCBOEHUSI MPOrPAMMBI 10 OUOJIOTHUU BbIIEICHBI
CJIEYIOIIME COCTABISIONINE: OCO3HAHHME OOYYaIOIIMMUCS POCCUMCKOM Tpa)IaaHCKOU
UJEHTUYHOCTH —  TOTOBHOCTM K  CAMOpAa3BUTHIO,  CAMOCTOSITEIBHOCTH  H
CaMOOTIPE/ICIICHUIO, HAMYMe MOTUBAllUM K OOYy4YeHHIO OMOJIOTHH, lieJieHANpaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKJIEHUW JIMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAUIUN  pa3BUTUS  OMOJIOTMYECKOTO  3HAHHS, TOTOBHOCTH U
CIIOCOOHOCTh O0YYaroIIMXCsi PYKOBOJICTBOBATHCS B CBOEH JEATEILHOCTH II€HHOCTHO-
CMBICJIOBBIMU  YCTAaHOBKaMHM, MPUCYIIUMH CHCTEME OHMOJOTHYECKOrO 00pa3oBaHuUs,
HAJIMYME TPABOCO3HAHUSA DKOJOTHUYECKOW KYJIBTYphI, CIOCOOHOCTH CTaBUTh WEIH U
CTPOUTH KU3HEHHBIC IJIAHBI.
JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTPaMMBbI IO OHOJIOTHMH JOCTHTaIOTCS B
€MHCTBEY4EOHOM M BOCIIUTATEIbHON  JESATENIBHOCTU B  COOTBETCTBUU
C TPaJWLIHUOHHBIMH POCCUHUCKUMHU COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU  I[EHHOCTSAMHM, TPUHATHIMA B OOINECTBE TpaBWIaMH M HOPMaMH
MOBEJICHUSI U CIHOCOOCTBYIOT TIpOIlECCaM  CAMOIIO3HAHUS, CaMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3ULUM JTUYHOCTH, MATPUOTHU3MA U YBAKECHUS
K 3aKOHY M TIPaBOMOPSIIKY, YEJIOBEKY TpyJla M CTaplieMy MOKOJCHUIO0, B3aUMHOTO
YBaXXEHHUs, OEPEeKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACIEAUI0 U TpaauIUsSM
MHOTOHAlIMOHAILHOTO Hapoaa Poccuiickoin deaeparuu, Ipupoie U OKPYy-Karollien cpeie.
JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI y4eOHOro mnpeaMera «buoaorus» JOJIKHBI
OTpaXkaThb FOTOBHOCTh W CIOCOOHOCTh  OOYYaloIMXCSd  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YO KICHUHN, COOTBETCTBYIOITUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, PACIIUPEHUE >KU3HEHHOI'O ONBbITa U OIBITA
NEATEeIbHOCTH B TPOIIECCE pean3alliM OCHOBHBIX HAMpPaBJICHUN BOCIUTATEIHHOU
JEATEeIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaska1aHCKOro BOCTIUTAHMS:

C(OPMHUPOBAHHOCTh TPAXKMTAHCKOM TO3MIUU OOy4arolIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHa POCCUHCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOSI3aHHOCTEH, yBa)XCHHE 3aKOHAa H
TIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH JIESTEIBHOCTH MPH CO3AHUU YYEOHBIX TIPOCKTOB,
pemieHnH y4eOHBIX M TIO3HABATEIBbHBIX 3a7ay, BBINOJHEHUH OMOJOTHMYECKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTh  ONPEAENATh COOCTBEHHYIO MO3MIMIO IO OTHOLIEHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YUYUTHIBATH B CBOUX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEW C pa3HbIMU YOEKIEHUSMH, KyJIbTYPHBIMH LIEHHOCTSMH U
COLMAJIBHBIM I10JI0KECHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX,
II03HABATEIIbHBIX U UCCIEAOBATEIbCKUX 3a/1a4, YBaXKUTEIBHOIO OTHOLICHHUS K MHEHUIO
OIITOHEHTOB IIPU 00CYKIEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOI0 CONEP KAHNUS;
TOTOBHOCTb K TYMaHUTaPHOW U BOJIOHTEPCKOM AESTEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSI:
c(hOpMUPOBAHHOCTh POCCUICKOMN IPa’KIAHCKON UIEHTUYHOCTH, MATPUOTU3MA, YBAKECHUS
K CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH mepes PoamHoM, ropaocty 3a CBOM Kpai,
cBoro Ponuny, CBOM SI3BIK M KYJBTYpPY, NPOILIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOIO
Hapozaa Poccuuy;
LICHHOCTHOE OTHOLICHWE K IIPUPOJHOMY HACJIEAUIO M IAMATHUKAM [PUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;
CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCUMCKUX YYEHBIX B CTAHOBJICHHE W DPa3BUTHE
OWoJOTMY, MOHUMAaHUSl 3HA4YC€HUS] OUOJIOTHMU B MO3HAHMM 3aKOHOB MPHUPOJIBI, B KU3HU
YeJI0BEKa U COBPEMEHHOI0 00IIECTBA;
uaeiiHas  yOeKIEHHOCTb, TOTOBHOCTh K CiyxkeHuto U 3ammre (OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS
OCO3HAHHUE JYXOBHBIX LEHHOCTEN POCCHUICKOIro Hapoja; c(hopMUpPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBE/ICHUS,
CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;
OCO3HAHME JUYHOTO BKJIaJla B TOCTPOCHHUE YCTOMUUBOTO OyAyIIEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIMUTENSIM, CO3JAaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOI'O TMPUHATHSA LIEHHOCTEW CEMEMHOM YKU3HU B COOTBETCTBUU C TPALULIUAMU
HaponoB Poccuu;

4) 3CTETHYECKOro BOCIIUTAHUS
3CTETHYECKOE OTHOIIEHHE K MHPY, BKIIOYask CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIEHUIA;
HOHMMaHHUE DMOIMOHAILHOIO BO3ACHCTBHUS JKUBOM IIPUPOJIBI U €€ IIEHHOCTH; TOTOBHOCTh
K CAMOBBIPAYKEHHIO B Pa3HBIX BHAX UCKYCCTBA, CTPEMIICHHE MIPOSIBIISTE
KA4eCTBa TBOPYECKOM JINUHOCTH;

5) ¢pusuueckoro BocnuTaHus, GopMUPOBAHUS KYJIbTYPHI 310POBbSI U
IMOLUOHAIBHOIO 0J1ArONOTyYHUs:
MOHMMAaHHUE U peaau3alus 310pOBOro u 0e30macHoro oopasa *Hu3Hu (370pOBOE MUTAHUE,
coOJII0/IeHHe TUTMEHUYECKUX MPAaBUII U HOPM, COAIIAHCUPOBAHHBIN PEXKUM
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3aHATUN U OTZIbIXA, pETYJIsIpHas pU3NYecKasi akTUBHOCTD), OEpPEKHOT0, OTBETCTBEHHOT'O U
KOMIIETEHTHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPU3MUECKOMY U ICUXUUYECKOMY 3/10POBBIO;
NOHMMAaHHE IIEHHOCTH IMpaBWJI HUHAMBUIYAJIBHOTO M KOJUIEKTUBHOTO O€30IacHOro
NOBEACHUS B CUTYALUSIX, YTPOXKAIOUIUX 310POBBIO U KU3HU JHOJEH;

OCO3HAHUE MOCJIEACTBUNA W HENPUATUS BPEIHBIX MPUBBIYEK (YIMOTpEeOJEHUS ajJKoroJs,
HAapKOTHKOB, KYpEHHS);

6) TPyA0BOro BOCIUTAHUA:
TOTOBHOCTB K TPYZly, OCO3HaHHE LIEHHOCTH MacTEepPCTBA, TPYI0IIO0UE;
TOTOBHOCTh K  aKTHUBHOM  JEATEIBbHOCTH  TEXHOJOTMYECKOM U  COLMAJIbHON
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKyIO JAEATEIbHOCTD;
WHTEpEC K pa3InyHbIM chepaM MpoPeCcCHOHAIBHON NEATEeIbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIA BbIOOp Oyayiiei mpodeccu U peann30BbIBATh COOCTBEHHBIE KU3HECHHBIC
TIJIaHBI;
TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH
KU3HU;

7) IKO0JIOTHYECKOT0 BOCIIMTAHHUS:
HKOJIOTMYECKH 11€JIeCO00pa3HOEe OTHONIIEHHWE K TMPUPOJIE€ KaK HCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;
MOBBIIIIEHNE YPOBHSI AKOJOTHMUYECKON KYJNBTYphl: MPUOOPETEHHUE OMNbITa IIAHUPOBAHUS
MOCTYIIKOB U OLICHKU UX BO3MOXHBIX MTOCIEACTBUM JJIs1 OKPYKAIOIIEH CPEbI;
OCO3HAHHUE TJI00ATBFHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIeM U IyTeH UX PEIICHUS;
CITOCOOHOCTh MCIOJIb30BaTh MPHOOpETaeMbIe MPHU M3YUCHUHU OMOJIOTHH 3HAHHS H
yYMEHUS TIPH PEIISHUH MPOOJIEM, CBSI3aHHBIX C PAITMOHAIBHBIM MPHPOIOTIOIb30BAHHEM
(coOmoeHe  mpaBWJI  TIOBEJEHUS B IIPUPOJIC, HAMPABICHHBIX HA COXpaHCHUE
PaBHOBECHSI B DKOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, OMOCcdephl);
AKTUBHOE HEMNPUSATHE ICUCTBUM, MPUHOCIIIMX BPEI OKPYKAIOUIEH MPUPOJHON cpene,
YMEHUE MPOTHO3UPOBATH HeOJIaronpusiTHbIC AKOJIOTHYECKHE MOCJICCTBUS
MPEANPUHUMAEMBIX IEMCTBUM U TIPENOTBPAILATh UX;
HAJIMYUE PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJbTYpPbI, OIbITA
JESITEIbHOCTH JKOJIOTUYECKOW HAMPaBICHHOCTH, YMEHHS PYKOBOICTBOBATHCS WMH B
M03HABATEIbHOW, KOMMYHUKATUBHOMN M COLIMAIBLHOM MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPAKTUYECKOM JIEATEIIBHOCTH SKOJIOTUYECKON HAIPABJIEHHOCTH;

8) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJOre KYJIbTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;
COBEpIIICHCTBOBAHME  SI3BIKOBOM M YHMTATEJIbCKOM  KYJIbTYPhl Kak  CpeICTBa
B3aUMOJICHCTBHS MEKIY JIFOABMHU M [TO3HAHUS MUPA,;
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NOHUMaHue crneuu@ukd OUONOTMU KaK HAayKH, OCO3HaHMs €€ posid B (HhOPMHUPOBAHUU
palMOHATBHOTO HAyYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO TPEACTaBICHUS 00
OKpY>KalollleM MHpE KaK O €IUHCTBE IMPHUPOJbI, YEIOBEKa M OOIIECTBA, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJeM COXpaHEHHUS MPUPOIHOTO
paBHOBECHS;

yOEXIEHHOCTh B 3HAUMMOCTU OMOJIOTUU JIJIsi COBPEMEHHOW ITUBUIIN3alUU: 00ecTieueHus
HOBOTO YPOBHSI DPa3BUTHUS MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX OHOTEXHOJIOTHIH,
CIIOCOOHBIX pemiaTh pPecypcHbie MpPoOJEeMbl pPa3BUTHSA YEJIOBEUECTBa, IMOWCKA MyTen
BbIXOJIJa M3 TIJIOOANbHBIX SKOJOTMYECKUX TMpodJieM M obecreueHus Tnepexoaa K
YCTOHYMBOMY Pa3BUTHIO, PAIMOHATHHOMY HCIIOJIB30BAHUIO TMPHUPOJHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTaH/IAPTOB XKHU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUU OMOJIOTUYECKUX 3HAHUI B LIEJISAX MOBBIIICHUS O0IIeH
KYJIbTYpbI, €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIIMOHAIbHON
IPAaMOTHOCTH O0y4aroImuxcs, (opMUpyeMOU pHU U3y4YE€HUN OUOJIOTUN;

MOHMMAaHHE CYITHOCTH METOJIOB TO3HAHUSA, WCIOJB3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCHOJIb30BaTh MOJyYyaeMble 3HAHUS JJI aHaiIu3a U OOBSCHEHUS SIBICHUIM
OKPY>KarOIIeTo MUpPA U MPOUCXOIAIINX B HEM H3MEHEHHH, YMEHHUE J1eJaTh 000CHOBAHHBIC
3aKJIIOUYEHUSI HA OCHOBE HAay4YHBIX (PAKTOB M HMMEIOIIMXCS JaHHBIX C IEJIbIO OTyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS AJI PEIICHUs
npo6JieM B PEANbHBIX KU3HEHHBIX CUTYalIUAX;

OCO3HaHHE IIECHHOCTH HAayYHOU JesTeIbHOCTH, TOTOBHOCTh OCYLIECTBIIATh MPOEKTHYIO U
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIITIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BAHMIO, K
AKTUBHOMY IOJTYYEHHIO HOBBIX 3HAHUI MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMU.

METANIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS y4eOHOTo npeamera «buonorus» BKIIIOYAIOT:
3HaUYUMBbIC i1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYHAIONIUXCS MEKIUCIUILTHHAPHBIC
(MexmpeaMeTHbIE) OOIeHayYHbIe TOHATHS, OTPAKAIOIIUE IIETOCTHOCTh HAY4YHOU
KapTUHBI MUpPa U CIIeU(PUKY METOOB IMO3HAHUS, UCIIOJIH3YEMBIX B €CTECTBEHHBIX HAyKax
(BemiecTBO, SHEPTHsl, SBJICHUE, TIPOIIECC, CUCTeMa, HayYHBIA (DaKT, TPUHITUI, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOPHSs, UCCIIEOBaHUE, HAOIIOIEHUE, U3MEPEHUE, SKCTIEPUMEHT
U JpYyTue); YHUBEpCcalbHbIe ydeOHbIE NeicTBUs (IMO3HABATENbHBIE, KOMMYHUKATHUBHBIC,
peryJisiTUBHbIE), obecneunBarome (GopmMupoBanre (QPyHKIHMOHAIBHONW T'PaMOTHOCTH H
COIMAIbHONM KOMIIETEHIIMM OOYYalOIUXCS; CIIOCOOHOCTh OOYYaIOMIMXCS HCIOIb30BaTh
OCBOEHHBIE MEXKIUCHUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSI M YHHUBEPCAJIbHBIE
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIMAJIBHON MTPAKTUKE.
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B pesynbraTe M3ydeHHs OWOJIOTMM HAa YPOBHE CpEIAHEro o00Iero oOpa3oBaHHs Y
obOyyvarorierocss OyayT copMUpOBaHBI TTO3HABATEIIBHBIC YHHUBEPCAIbHBIE Y4YeOHBIC
JICHCTBUS, KOMMYHUKATUBHBIC YHHBEpCAJIbHBbIC YYCOHBIC JCHCTBHS, PETyJATHBHBIC
YHHUBEpCaJIbHbIC yUCOHBIC ICHCTBUSA, COBMECTHAS JACITCILHOCTb.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS

Bba3oBble JJornueckue 1eMCTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh M aAKTyaJIH3UpPOBaTh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJI30BaTh NPU OCBOCHHM 3HAHUN NPUEMBI JIOTHUECKOTO MBIIUICHU (aHanu3a,
CHHTE3a, CPaBHEHUS, KiaccudUKaiuu, o000IIEHUs ), PACKPBIBATH CMBICT OMOJIOTHYECKUX
MOHATUHN (BBIIETSATh WX XapaKTEepHbIE TMPU3HAKU, YCTAHABJIMBATH CBA3U C JPYTHUMH
MOHSITUSIMH );

ONpENENHATh LU JEATEIBbHOCTH, 3a/aBas NapamMeTpbl U KPUTEPUHU HMX JOCTHXKECHMS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIIbHOCTHU C MOCTABJIEHHBIMU LESIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKHE TMOHATHUA Il OOBACHEHHS] (PAKTOB W SABJICHHUH >KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYX ICHUS (MHAYKTUBHBIC, IEAYKTHBHBIC, IO AHAJIOTHH),
BBISIBJIAITh  3aKOHOMEPHOCTM W MPOTUBOPEYMS B  PACCMaTPUBAEMBIX  SIBICHMSIX,
(opMyIMpPOBATh BHIBOJIBI M 3aKIIOUEHUS;

IPUMEHATh CXEMHO-MOJEIIBHBIE CPEICTBA ISl PECTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUN B U3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUUH Pa3HOTO
PO/, BBISIBIIEHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH peUIeHUs MPOOJIEMBI ¢ YUYETOM aHaIN3a UMEIOLUXCS MaTepUaIbHBIX
Y HEMaTEpHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAESATEIBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJbTATOB LIEISM,
OLICHUBATh PUCKU MOCIIEICTBUN JEATEIBHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TPHU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciieoBaTeibCKUe AeiiCTBUSA:

BJIaJIETh HAaBBIKAMHU Y4eOHO-UCCIIEA0BATEILCKOM U MPOEKTHOM JAeATeIbHOCTU, HAaBBIKAMU
pasperieHus: mpoodyieM, CIOCOOHOCTBIO W TOTOBHOCTBHIO K CaMOCTOSITEIbBHOMY TTOMCKY
METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3JIMUYHBIX METO0B MTO3HAHUS,
WCIIOJIB30BaTh PA3JIUYHBIC BUJBI JICSITEIBHOCTH IO TMOJYYCHUIO HOBOT'O 3HAHMS, €r0
WHTEpIIpeTaluy, MPeoOpa30BaHUI0 U MPUMEHEHUIO B YUYEOHBIX CUTYaIUsiX, B TOM YHCIIE
MIpU CO3/IaHUH YYEOHBIX U COLUATIBHBIX ITPOEKTOB;

dbopMHUpPOBATH HAYYHBIN TUIT MBIIIIJICHUS, BIAI€Th HAYYHONH TEPMUHOJIOTHUEH, KITFOYEBBIMHU
MOHSTUSAMHU U METO/IAMU;

CTaBUTh U (POpMyIMpOBaTh COOCTBEHHBIE 3a/lauld B 0Opa30BaTEIbHON JESITEIBHOCTH U
JKU3HEHHBIX CUTYyallUsX;
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BBISIBIIATh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTYaJM3MPOBATh 3a/ady, BBIJIBHraTh
TUIIOTE3Y €€ pellIeHUs, HaXOJAUTh apTYMEHTHI IS JIOKA3aTeJIbCTBA CBOMX YTBEPIKICHHH,
3aJ1aBaTh MapaMETPbl U KPUTCPUH PELICHHUS;

AHAJTM3UPOBATh IOJYYCHHBIC B XOJC PCIICHHUS 3aJayd Pe3yJIbTaThl, KPUTUYCCKH
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH M3MCHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh PUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh IICJICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CIIOCOOOB JICHCTBUS B
po(ecCHOHANEHYIO CPENY;

yMETh IIEPEHOCHTHh 3HAHHWS B TIO3HABATCIBLHYID M  TPAKTHYECKYI0 0OJacTH
KU3HEICATEITIBHOCTH;

yYMETh HHTCTPUPOBAThH 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JIACTCH;

BBIJIBUTATh HOBBIC WJCH, TpeIJiaraTh OPUTHHAJIbHBIC IMOAXONBI W PEIICHUS, CTAaBUTh
IPOOJIEMBI U 33J1a4H, JOITYyCKAIONTNE alIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMalnu (TEKCTe y4eOHOro mnocoowus,
HAyYHO-TIOMYJISIPHOM ~ JIUTEpaType, OHOJOTUYECKUX CIOBapsiX M CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHamM3upoBaTh HHPOPMALIUIO PA3IUYHBIX
BUJIOB W (OpM TIPEACTABJICHUS, KPUTHYECCKH OICHUBATh €€ JIOCTOBEPHOCTh W
HETIPOTHUBOPEUNBOCTD;

dbopMyIMpoBaTh 3aMpoChl U MPUMEHSTH PA3IHYHBIE METOJAbl MPU TOUCKE W OTOOpE
Ounonornyeckoi nHGOpMaIKI, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YY€OHbIX 3a/1a4;
NpUOOPETaTh OMBIT UCIOJIb30BAaHUSI WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH,
COBEPIIICHCTBOBATh KYJIbTYpPY AaKTUBHOTO WCIOJIb30BAHUSI PA3IMYHBIX TOMCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOUpATh ONTUMANIbHYIO (OpPMY MpENCTaBIeHUS OMOJIOTUYECKON
uHdopmaruu (cxembl, rpadvKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTOE);
WCIIOJIb30BaTh HAyYHBIM SI3bIK B KA4eCTBE CpeJCTBa Mpu padboTe ¢ OHMOIOTHYECKOU
uH(popMaIuei: MPUMEHATh XUMHUYECKHEe, (U3UYECKHEe W MaTEeMaTUYECKUE 3HAKH U
CUMBOJIBI, GOpMYIIbl, a00OpeBUATYpPY, HOMEHKIIATYPY, UCTIOIL30BaTh U MPE0oOPa30BHIBATh
3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BIAJICTh HABBIKAMHU PACIIO3HABAHUS U 3alUThl WHOOpMAIMK, HWHPOPMAITMOHHOM
0€30I1aCHOCTH JTMYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE yYUeOHbIEe 1eiiCTBHUS

O0wmenue:

OCYIICCTBIIITb KOMMYHHMKAallMM BO BCCX C(I)ean JKU3HHU, dAKTHBHO YYaCTBOBATH B
JIMAJIOTe WM JUCKYCCHUH IO CYIIECTBY 00CYKIaeMoi TeMbl (yMEHHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBATL CYKXKACHUA OTHOCHTCIIbHO BBLIIIOJIHCHUA HpennaraeMoﬁ 3aJ1a4u, YYHUTbIBATH
HHTCPCCHI U COTTIACOBAHHOCTD HOSI/ILII/Iﬁ APYIrux y49aCTHUKOB JHaJIOTra UJIN I{I/ICK}ICCI/II/I);
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pacro3HaBaTh HeBepOaJbHBIC CpEACTBAa OOINCHHS, NMOHUMATh 3HAYCHUE COIMAJIBHBIX
3HAKOB, NPEANOCHIIOK BO3HUKHOBCHHMS KOH(JIMKTHBIX CHUTYallMi, yMETb CMSATrdYaTh
KOH(JIUKTBI U BECTH TICPETOBOPBI;

BJIJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBUS, MOHMMATh HAMEPCHUS
JPYTUX JIIOJCH, MPOSBIIATh YBOKUTEILHOE OTHOIICHHUE K COOCCEIHUKY M B KOPPEKTHOM
dbopme GpopMyIUpPOBATH CBOU BO3PAKCHHUS;

pa3BEéPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM S3BIKOBBIX
CpEACTB.

CoBMecTHas1 1eSITEJIbHOCTD:

NOHUMATh U UCIOJb30BaTh MIPEUMYILECTBA KOMAaHIHON U UHIMBHyaIbHOU pabOThI MpHU
peleHu OMOJIOTUYECKON TMpoOJieMbl, OOOCHOBBIBATH HEOOXOJAMMOCTh ITPUMEHEHUS
IpyNNoBbIX (JOpM B3aUMOJCHCTBUS NPU pelUIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMAaTUKy U METOAbl COBMECTHBIX JECHCTBUI C y4ETOM OOILMX MHTEPECOB U
BO3MOKHOCTEM Ka)KI0T0 WieHa KOJUIEKTHBA;

IPUHUMATh LA COBMECTHOM [JEATEIbHOCTH, OPraHW30BBIBATH W KOOPAWHHUPOBATH
JNEUCTBUA 10 €€ TOCTHKEHHIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPENEIATH POJIA C YIETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pE3yIbTaThl COBMECTHOM PabOThI;

OLICHMBATh KaU€CTBO CBOETO BKJIAJIa M Ka)KJOT0 YYaCTHUKA KOMAH/Ibl B OOLIUI pe3yIbTatr
1o pa3zpabOoTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MPOEKTHI, OLEHUBATh WJEU C MO3WIHWHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETUYECKOE IIOBEICHME B PAa3JIMYHBIX CUTYalMsX,
IPOSIBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHBbIC Y4eOHbIEe NeHCTBUA

Camoopranu3anus:

UCIIOJIB30BaTh OWUOJOTUYECKHWE 3HAHMS I BBISBICHUSI TMPOOJIEeM W HMX PEIICHHUS B
KU3HCHHBIX M YICOHBIX CUTYaIIUSIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBbIC M CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEUCTBUSAX M TOCTYNKAaxX MO OTHOIIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3J0pPOBBIO0 U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIC 3a7a4ll B 0Opa30BaTEIIHLHOM JIESITEIHLHOCTH U
YKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIBHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIMpATh paMKH y9€OHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHMIA;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaThb OTBETCTBEHHOCTh 3a
pelieHue;
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OILICHUBATh MPUOOPETEHHBIH OIIBIT;
CrocoOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO IUPOKOH IPYIUIINH B PA3HBIX 00IACTAX
3HAHM, TIOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHUBBI B JESATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB EISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIIHHOU PEIICKCUU KaK OCO3HAHUS COBEPIITAEMBIX ICHCTBUI
U MBICITUTENBHBIX TMPOIECCOB, WX PE3YyIbTATOB U OCHOBAHMM, MCIOJIb30BATh MPUEMBI
pedaexcnn IS ONIEHKU CUTYaIlMH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO NMPUHUMATh PEHICHUS MO WX CHUKEHHIO;
MPUHUMATh MOTHBBI U ApIYMEHTBI IPYTUX MPU aHAIU3E PE3YJIbTaTOB IEATEIbHOCTH;

IlpunsaTHe ceds U APyrux:

MPUHUMATH ceOsl, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTUX [IPU aHAIN3E PE3YyJIbTAaTOB IESATEIIbHOCTH;
MpU3HABaTh CBOE MPABO M MPABO JAPYIUX HA OLIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMHU IPYTOT0 YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIC pe3yabTaThl OCBOEHUS COAEpKaHUs yueOHOro mpeamera «buonorus» Ha
yrayOn€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOecrnedeHre MNpodUIbHOTO O00ydYeHUs
oOyyvatouuxcst Ouonoruu. OHU BKIIOYAKOT: crerupuyeckue s OMOJOTUU Hay4dHbIE
3HAHUS, YMEHHUS U CIIOCOOBI JCMCTBHI IO OCBOCHUIO, MHTEPIIPETALIUU U TPEOOPAa30BAHUIO
3HAaHWW, BHUIBI ACSITENPHOCTH TO TOJYYCHHIO HOBBIX 3HAaHUM W WX TPUMEHEHUIO B
pPa3IMYHBIX YYEeOHBIX, a TaKKe B pPEaNbHBIX JKU3HEHHBIX cHUTyarusx. [IpeamerHbie
Pe3yNIbTaThl MIPEACTABICHBI IO FOJIaM U3yUEHUSI.

[IpeameTHbBIC pe3ynbTaThl OCBOCHUS YueOHOTO npeameTa «buonorus» B 10 knacce
JOJKHBI OTPAXKAaTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(bopMHpPOBaHNN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJILI U
peuieHur npoOJieM PpalMOHAIBLHOTO MPUPOJONOIb30BaHUs, O BKJIAA€ POCCHUMCKUX U
3apyOeKHBIX YIEHBIX B pa3BUTHE OUOJIOTHH;

BIIAJICHUE CUCTEMOW OMOJOTMYECKUX 3HAHWN, KOTOpas BKIIIOYACT: OCHOBOIOJIATAIOIINE
OMOJOTUYECKHUE TEPMUHBI U TIOHATUS (KU3HB, KJIETKA, OPTaHU3M, METa00JI3M, TOMEOCTa3,
CaMOpEryJIsALMs, CaMOBOCITPOU3BENCHUE, HACIEACTBEHHOCTh, NU3MEHUNBOCTb, POCT U
pazButue), Ouosiormdeckue Teopun (kierouHas teopus T. IlIBanna, M. Illneinena,
P. BupxoBa, xpoMocomHas Teopusi HacieactBeHHoctd T. Moprana), yuenus (H.U.
BaBuioBa — 0 LEeHTpax MHOroooOpasusi U MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHUi),
3aKOHBI (eIMHOOOpPa3usi MOTOMKOB TIIE€PBOTO TOKOJICHUS,
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pacuieryieHusl, YHCTOTHl TaMeT, He3aBUCHUMOro HaciernoBanus [. Mennens,
TOMOJIOTUYECKUX PSAZOB B HAcJeICTBEHHOW m3MeHunBocTH H.W. BaBunoa), mpUHIUIIEI
(KOMILJIEMEHTapPHOCTH);

BJIAJCHUE  OCHOBHBIMM  METOJaMH  HAyYHOTO  [O3HAHUS,  HUCIOJb3YyEMbIX B
OMOJIOrMUYECKUX UCCIIEOBAHUSIX KHUBBIX OOBEKTOB (OIMCAaHUE, U3MEPEHUE, HAOIIOCHHE,
JKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHBIEC TTPU3HAKK: BUPYCOB, KIIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCJEe OakTepuid, rpuodoB,
pacTeHuM, >KMBOTHBIX M YEJIOBEKAa, CTPOCHHUS OPraHOB U CHCTEM OPraHOB pacTEHUH,
KUBOTHBIX, YEJIOBEKA, IPOIECCOB JKU3HEACATCIBPHOCTH, IMPOTEKAIOIINX B OPTaHU3MaX
pacTeHWi, JKMBOTHBIX M YEJIOBEKa, OMOJOTMYECKHX TPOIECCOB: OOMEHA BEIICCTB
(MeTabonM3M), MpeBpalieHUus YHEPruu, OpPOKEHHUs, aBTOTPO(YHOro U TeTepoTpodHOro
TUMOB MHUTaHUsA, (POTOCHHTE3a W XEMOCHUHTE3a, MHUTO3a, MeEi03a, TaMETOTeHE3a,
AMOpUOTeHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHS, PA3MHOXKEHHUS, HWHIUBUYAIBHOTO
pa3BUTHS OpraHn3Ma (OHTOTeHE3a), B3aUMOICUCTBHS T€HOB, TE€TEPO3HCa, HCKYCCTBEHHOTO
oTOOpa;

YMEHHUE YCTAHABJIMBATh B3aMMOCBS3H MEX]y OpPraHOMJAMU KIETKH M UX (DYHKIHSIMHU,
CTPOCHHUEM KJIETOK Pa3HBIX TKaHEW M WX (YHKIHUSIMH, MEXKIY OpraHaM{d M CHCTEMaMH
OpraHOB Yy pAacCTEHUH, JKMUBOTHBIX M YEJIOBEKAa W WX (PYHKIUSAMU, MEKIAY CUCTEMaMH
OpraHoOB U UX (PYHKIIUSMU, MEXK]Ty dTallaMu OOMEHA BEIIECTB, dTarlaMH KJIIETOYHOTO ITUKJIa
¥ KM3HCHHBIX IMKJIOB OPTaHU3MOB, 3TAallaMH SMOPHOHAIBHOTO Pa3BHUTHS, TEHOTHIIOM H
dbenotunom, GeHoTUIOM U haKTOpamMu Cpeibl OOUTaHUS;

YMEHHUE BBISBJIATH OTJIUYUTEIIBHBIC TPU3HAKHA XKUBBIX CHCTEM, B TOM YHCJIC PacTCHHH,
YKUBOTHBIX U YEJIOBEKA;

YMEHUE UCTIOIH30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJIOTMYECKYIO TEPMUHOJIOTUIO U
CHUMBOJIMKY JIJISI IOKA3aTeIbCTBA POJICTBA OPTAHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIT;
yMEHHUE peliaTh OHOJIOTHYECKUE 3a]adyM, BBISBISITH MPUUYUHHO-CIICICTBEHHBIE CBS3U
MEXIy UCCIeTYEMbIMU OMOJOTUYECKUMH MPOIECCAaMU U SBJICHUSMU, JE€JIaTh BHIBOIBI U
MIPOTHO3bI HA OCHOBAHUU TIOJIYYCHHBIX PE3YyJIbTATOB,;

YMEHUE BBINOIHATH J1a00paTOpHbIE U MpaKTUYECKUe paboThl, COOJIIOAATH NMpaBWiIa MpPU
pabote ¢ yueOHBIM U TaOOPATOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh UX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMyIHpys 1IeJb UCCIICIOBAHUS, aHAJM3UPOBATH IMONYUCHHBIC PE3YybTaThl U JEIaTh
BBIBO/IBI;

yMEHHUE Y4acCTBOBATh B yUeOHO-HCCIIEIOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEIUIIMHE, TMPOBOAMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOMIECTB, U MyOJUIHO
MPEICTABIIATH MOJTYyYEHHBIE PE3YyIbTAThl HA YICHUYECKUX KOH(PEPCHITUX;

YMEHHUE OlIEHHWBATh ATUYECKUE AaCMEeKThl COBPEMEHHBIX MCCIIEJOBAaHUNH B 00JacTU
Owonornn W MEIWIMUHBI  (KJIOHMPOBaHUE, WCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HaIpaBJIeHHOE U3MEHEHUE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);
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YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpodecCHOHATBHON NeATeIbHOCTH
B 00J1aCTH OMOJIOTHH, MEAUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH, CEIIbCKOTO X035MUCTBA,
MUIIEBON MPOMBIIUICHHOCTH, YIIIyOJIATh MMO3HABATENIbHBIA HUHTEpEC, HANPABJICHHBIA Ha
OCO3HaHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccud U MPOJAOIKEHHE OMOJIOTHUYECKOIro
00pa3oBaHMs B OpraHU3alUAX CpeIHero npohecCuOHANbHOTO U BHICIIETO 00pa30BaHMS.

[IpeameTHBIC pe3yabTAaTHl OCBOCHHUS YUeOHOTO TTpeameTa «buonorus» B 11 kiacce
JTOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUN B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOpMHpPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa, B IO3HAHUU
3aKOHOB TPHUPOJIbI U PEIICHUH SKOJOTUYECKUX MPOOJIEM 4YeIOBEUeCTBa, a TaKXKe B
pelIeHuN BOMPOCOB PAIMOHAIBLHOTO MPHUPOJAOIONIB30BaHUA, W B (HOPMUPOBAHUU
[IEHHOCTHOTO OTHOUIIEHUSI K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUH;

yYMEHUE BJIAJIETh CUCTEMON OMOJIOTUYECKUX 3HAHUM, KOTOpask BKIIOUAET ONPEEICHUS U
MOHUMAaHUE CYIIHOCTA OCHOBOMIOJIAraloluX OMOJOTUYECKUX TEPMUHOB U TIOHATHH (BUI,
sKocucTeMa, ouocdepa), Ononornueckue Teopuu (IBosornonHas teopust Y. Jlapsuna,
cuHTeTH4eckas teopusi osBomtonuu), yuenus (A.H. CepepuoBa — o0 myTsix o
HarnpaByieHusX sBojronnu, B.M. Bepraackoro — o 6uocdepe), 3akoHbl (T€HETHYECKOTO
paBHoBecus Jx. Xapau u B. BaiinGepra, 3apoasiieBoro cxoactsa K.M. bapa), mpasuia
(Mmuanmyma FO. JIlubuxa, SKOJOTHYECKOW MUpaMUIbl SHEPTHH), TUMOTE3bl (THUIIOTE3a
«vupa PHK» V. I'unbepra);

yMEHUE BIAJETh OCHOBHBIMU METOJAMU HAYyYHOTO T[IO3HAHHS, HCIOJIb3YeMbIMU B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB M SKOCHUCTEM (OIHKCaHUEe, U3MEPEHUE,
HAOJIOICHUE, JKCIIEPUMEHT), CIOCO0aMH BBISIBICHUS M OIEHKH aHTPOTIOTEHHBIX
W3MEHEHUW B IPUPOJIE;

YMEHUE BBIJCIATh CYIICCTBEHHBIC TMPU3HAKW: BHJIOB, OMOTEOIICHO30B, 3KOCHCTEM H
ouocdepsl, CTAOMIU3UPYIOIIETO0, JBIXKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpAa,
AJTOTIATPUYECKOTO M CHUMIATPUUYECKOTO0 BHA000pa30BaHUS, BIUSHUS JBIOKYIIMX CHII
DBOJIFOIMM Ha TeHOMOH[ TMOMYJISAIHKH, TPUCIOCOOJICHHOCTH OpPraHU3MOB K cCpene
oOWTaHMs, YepeIOBaHUS HAIPABJICHUI SBOJIONHMH, KPYyroBOPOTa BEIISCTB M ITOTOKA
DHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3M MEXIY IPOIECCAMH JBOJIOIUHN, IBHKYIIUMH
CUJIaMH aHTPOITOTEeHE3a, KOMITIOHCHTAMH PA3JIMYHBIX SKOCHUCTEM M MPUCIIOCOOJICHUSIMHA K
HUM OpTaHU3MOB;

YMEHUE BBISBIIATH OTIMYUTEIBHBIC MPU3HAKU )KHBBIX CHCTEM, MIPUCITOCOOJIEHHOCTh BHJIOB
K cpeae oOuTaHus, aOMOTUYECKMX W OMOTHUYECKHX KOMIIOHEHTOB HKOCHUCTEM,
B3aMMOCBSI3€l OpraHU3MOB B COOOIIECTBAX, AHTPONOTEHHBIX U3MEHEHHUI B 9KOCHCTEMAaX
CBOCH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTUYECKYIO TEPMUHOIOTHIO
U CHUMBOJIUKY JJisl JI0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX
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CUCTEMaTUYECKUX TPYII, B3aUMOCBA3M OpPraHU3MOB U Cpeabl OOMTaHMS, €IUHCTBA
YeJIOBEUECKHUX pac, HEOOXOAMMOCTU COXPAHEHHSI MHOTO00pa3usi BUJIOB U SKOCHUCTEM Kak
YCIJIOBHUSI COCYIIIECTBOBAHUS IPUPOBI U YEIIOBEUECTBA;

yMEHHUE pellaTh OMOJIOTHYECKUE 3aJjauM, BBISABISTH MPUUYUHHO-CIIEC/ICTBEHHbBIE CBS3U
MEXIy UCCIEeAyEeMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBJICHUSIMU, J€JIaTh BBHIBOJBI U
MPOTHO3bI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOIHATH J1a00paTOpHbIE U MpaKTUYECKUe paboThl, COOIIOAATh MPaBWIA MPU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTaTh THUIIOTE3bl, MPOBEPATH HX SKCIEPUMEHTAIBHBIMH CpPEICTBAMH,
(bopMynaupysl LETb UCCIEAOBAHMS, AHAIM3UPOBATH MOJTYUYEHHBIE PE3YyJbTaThl U JI€JIaTh
BBIBOJIBI;

YMEHHUE y4acCTBOBaTh B YUE€OHO-UCCIEI0BATEIbCKON paboTe Mo OWOJIOTHUU, SKOJOTUM U
MEAMIIMHE, NPOBOJMMOM Ha 0a3e IIKOJbHBIX HAay4HbIX OOLIECTB, U IyOJUYHO
IPEJCTaBIISITh [TOJYYEHHBIE PE3yJIbTaThl HA YUEHUYECKUX KOH(EPEHIHSIX;

YMEHHE OLEHUBATh THUIIOTE3bl U TEOPUU O TMPOUCXOXKIACHUM >KU3HU, YEJIOBEKa U
YEJIOBEUECKUX pac, O NPUYMHAX, IMOCIEACTBUIX U CHOC00axX MpeaoTBpALECHUS
ro0ajbHBIX M3MEHEHU B Ouocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOP Oyayiel npodeccnoHanbHOM AeSITENbHOCTH
B 00JIacTH OMOJIOTHH, SKOJOTUH, MPUPOAOIONIb30BAHUSA, MEIULUHBI, OMOTEXHOJIOTHUH,
IICUXOJIOTUM, BETEPUHAPHUM, CEJIbCKOTO XO3sICTBa, NUIIEBOH MPOMBILIUIEHHOCTH,
yrayOnsiTh IIO3HABATENIbHBIA ~ MHTEPEC, HaIpaBJIeHHbIA HAa OCO3HAHHBIN BBIOOD
COOTBETCTBYIOILIEH TMpodeccun W MNPOAODKEHHE OHOJOoru4eckoro oOpa3oBaHHUS B
OpraHM3alMsIX CpeIHEro NpohecCUHOHAIBLHOTO U BhICIIEr0 00pa30BaHUs.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 buonorus xak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10 1
5) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BelecTB U IpeBpalleHUe YSHEPTUU B 9 1
KJIETKE
; Hacnencreennas ungpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
1 ['eneTrka — HayKa 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 1 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoTsbI
pecypcbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 15 1 2
MaxkpoaBomtonus U €€ pe3yabTaThl 7
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 16 1 15
3emuie
5) [IpoucxoxaeHue yemoBeKka — aHTPOIIOrEHES 11 1 1
DKOJoTUsl — HayKa O B3aUMOOTHOIIICHUSAX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHUS 10 1 1.5
DKoJ0Tusl BUJIOB U MOIMYJISILUMA 10 0.5
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 13 1 0.5
CHCTEMBI
10 buocdepa — rmodanpHas skocucrema 1
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
ara uudposbie
Nen/m Tema ypoka Kontposbubie IIpakTnueckue A p
Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
buonorus kak KOMIUIEKCHas: HayKa
1 1 4.09.2024 bubnmoreka IJOK
1 KAICHACTD COBPEMEHHOTO R https://m.eds00.ru/863e6d5¢c
oOmrecTBa
bubmuoreka [IOK
2 JKuBBIE CHCTEMBI U MX CBOMCTBA 1 6.09.2024
https://m.edso0.ru/863e6d5c
VYpoBHEBas opraHu3anusi >KMBbIX b K
3 P P H 1 7.09.2024 nomiorexa 1O
CHCTEM https://m.edso0.ru/863e6d5c
n
4 CTOpHUSL OTKPBITUS U U3YUYECHUS 1 11.09.2024 bubmmnoreka HOK
kneTku. Knerounast reopus https://m.edso00.ru/863e6d5c
Meroasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora «M3yuenue
5 METOJIOB KJICTOYHOM OHOI0THH 1 0.5 13.09.2024 bubmiorexa LIOK
CTONOB IJICTOTHO o710 ' o https://m.edsoo.ru/863e6d5¢c
(xpomatorpadusi, snexTpodopes,
g depeHImaIbLHoe
neHtpudyruposanue, [1L[P)»
but6mmorexa [IOK
6 XUMHUYECKUN COCTaB KJIETKH 1 14.09.2024
https://m.edso0.ru/863e6d5¢c
MuHepabHbI€ BENMIECTBA KIETKU b K
7 P m ’ 1 18.09.2024  >rommorexa LO
ux Ouosorudeckas pojib https://m.edso0.ru/863e6d5c
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Opranudeckue BemecTBa KIEeTKU —
oenku. JlaboparopHas pabota

bubnunoreka LIOK

8 0.5 20.09.2024
«O0bHapyxeHue OCIKOB C https://m.edso0o.ru/863e6d5c
MOMOIIbIO KaYECTBEHHBIX PEAKIIUii»
9 CaoticTBa, Knaccuduxanys u 51.09.2024 bubmumoreka [JOK
¢yHkunu 6e1KoB https://m.eds00.ru/863e6d5¢c
10 OpraHuuyecKkue BeIecTBa KJIETKH — 95.06.2024 bubnmnoreka HOK
YIJIEBOBI https://m.edsoo.ru/863e6d5c
Oprannueckue BenlecTBa KJIETKH — Bu6mmoreka [IOK
27.09.2024
= JIATTUTB 09.20 https://m.edso0.ru/863e6d5¢
Hyxkneunossie kucnorsl. JITHK u
PHK. JIaGoparopuas pabora Eu 10K
nonamoTexa
12 141 0.5 28.09.2024
((VCCHENOBATHS HYIICHEOBRXE https://m.edso0.ru/863e6d5c
KHCIIOT, BBIJICJICHHBIX U3 KJIETOK
pPa3IMYHBIX OPTaHU3MOBY
Crpoenue u ¢pyukiuu ATO.
butmmoreka [IOK
2.10.2024
13 Jlpyrue HykiIeo3HATpHPOChaTH! https://m.eds00.ru/863e6d5c
(HT®)
CexBennpoBanue [JHK. Meroms
14 T€HOMUKH, TPAHCKPUIITOMUKH 4.10.2024 bubmorexa [JOK
- TPAHCKP ’ o https://m.eds00.ru/863e6d5c¢
MPOTEOMUKH
15 KOHTponLHaﬁv pabota 5.10.2024 bubmuorexa [JOK
"XHUMHUECKUI COCTAB KIETOK" https://m.edso0.ru/863e6d5c
16 Tunel knerok. [Ipokapuornueckas 9.10.2024 bu6muoreka [JOK
KJIETKa https://m.edsoo.ru/863e6d5c
17 CtpoeHue 3ykapuoTHUIecKoit 05 11.10.2024 bubmoteka [JOK

kneTku. [Ipaktuueckas padota

https://m.edsoo.ru/863e6d5c
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«3y4eHune CBOMCTB KIETOYHOU

MeMOpaHbD»
bubnunorexa LIOK
18 IToBepXHOCTHEIN ammapaT KJISTKH 12.10.2024
P P https://m.edso0.ru/863e6d5¢c
OnHOMEMOpaHHBIE OPraHOUIBI
kietku. [IpakTuueckas padora bu6 OK
19 P P 0.5 16.10.2024  >romiorexa Il
«3yueHne NBUKEHHS TUTOILIA3Mbl https://m.edsoo0.ru/863e6d5c¢c
B PaCTUTEIIBHBIX KJIETKAX)
[ToyaBTOHOMHBIE OPTaHOUIBI
KJICTKW: MUTOXOHJIPHH, TUTACTH/IBL.
Jlaboparopuas padbora
20 paTopHas p 05 18.10.2024 bubnuorexa [IOK
«Hccnenosanue nmiazMoin3a 1 https://m.edsoo.ru/863e6d5c¢c
JIETIIa3MOJIM3a B PACTUTEIBHBIX
KJIETKaX )
bubmmoreka [IOK
21 H 19.10.2024
CMEMOPAHHEIE OPraHOM B! KICTKH https://m.eds00.ru/863e6d5c
bu6nmorexa LIOK
22 Crtpoenune u KIIMH SIpa 23.10.2024
P Py P https://m.edso0.ru/863e6d5¢
CpaBHUTEIbHAS XapaKTEPUCTHKA
KJICTOK 3yKapHoT. JlabopaTopHas bu6 K
23 viap patop 0.5 25102024  DHOmHorera O
pabora «3yueHnue cTpoeHust https://m.eds00.ru/863e6d5¢
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY
ACCUMUIIAIUS U TUCCUMUIISALIASI —
JIB€ CTOPOHBI MeTabom3Ma. THITbI
oOMeHa BemiectB. JlabopaTopHas
b
24 pabora «3yuenue 26.10.2024 nomotexa HOK

KaTaJTUTHYCCKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTamas3bl)»

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

peaKHI/Iﬁ KJIETOYHOI'0 MeTa00JIM3Ma.

JlaGopaTtopHnas pabora «3yueHue

bubmuoreka [IOK
. .11.2024
25 (hepMEHTATUBHOTO PACIICTUICHHS 0.5 6 0 https://m.eds0o.ru/863e6d5¢
NepoKCHIa BOJIOPOIa B
PACTUTENBHBIX U )KUBOTHBIX
KJIETKax»
b - 0 -
26 €JIKU-aKTUBATOPbI U OEIKU $.11.2024 bubmmoreka [JOK
HHTUOUTOPBI https://m.edso0o.ru/863e6d5c
ABTOTpPO i 00
7 BTOTPO(DHBINA THIT 0OMeHa 9.11.2024 bubnaunoreka [OK
BEIIECTB https://m.edso0.ru/863e6d5c¢c
bubmuoreka [IOK
28 @®oTOoCHHTE3 13.11.2024
https://m.edso0.ru/863e6d5c
XemocwurTes. JlaboparopHas G LOK
HNOJINOTCKA
29 . 15.11.2024
padoTa «CpaBHEHKE MPOLeCCoB 0.5 https://m.eds00.ru/863e6d5c
(dhoTOCHHTE3a M XEMOCHHTE3a
K 6ota "C
30 OHTpoJbHas padora "CTpoeHue u 16.11.2024 bubmuoreka [IOK
YKU3HEIESITEIIbHOCTh KJIETOK" https://m.edso0o.ru/863e6d5c
AHa’poOHbBIEe OpraHu3MbL. Bus
0 . JIab 0
31 poxxenus. JlaboparopHasa padora 20.11.2024 bub6nuoreka IIOK
«CpaBHEHHE TIPOIIECCOB OPOKEHUS https://m.edsoo.ru/863e6d5c
U JIBIXaHUSD)
AspobGHBIE 0 .0
39 pPOOHBIE OpPraHNU3MBbL. JTalbl 99 11.2024 bu6muoreka [JOK
HHEPreTHYECKOro oOMeHa https://m.edso0o.ru/863e6d5c
OHeprus MeMOpPaHHOTO rpaiueHTa EuiG oK
33 npoTtoHoB. CunTe3 AT®: paborta 23.11.2024 HbmoTexa 11

npotoHHON AT®-cuHTa3bI

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

34 P 27.11.2024
CAKIITH MATPHTHOTO CHHTC3A https://m.edsoo.ru/863e6d5c
Tpanckpuniys — MaTpUYHbIA bubnunoreka [JOK
29.11.2024
3 cunre3 PHK 2 0 https://m.edsoo.ru/863e6d5c
N bubnuorexa [JOK
36 T 30.11.2024
PAHCIIIA 1 ¢ STatiht https://m.edso0.ru/863e6d5c
37 Konuposanue amuHokucior. Pois 4.12.2024 bubanoreka [JOK
pubocoMm B OMocHHTE3e OelKa o https://m.edso00.ru/863e6d5¢c
38 Opranu3zanus reHomMa y poKapuoT 6.12.2024 bubnnorexa [JOK
U DYKapHoT https://m.edsoo.ru/863e6d5c
39 MonekyisapHbIe MEXaHU3MBI 212.2024 bubnunoreka [JOK
JKCIIPECCUM T'€HOB Y 3YKapHOT https://m.eds00.ru/863e6d5¢c
Bupycbl — BHEKIIETOUHBIC ()OPMBI
40 JKU3HHU U O0JIMTaTHBIE Tapa3uThl. 05 11.12.2024 bubmmoreka [JOK
[TpakTuyeckas pabdora «Co3nanue https://m.edsoo.ru/863e6d5c
MOJIEJIA BUpPYCa»
41 Bupycubie 3&60H6Baljﬂﬂ YeJIoBeKa, 13.12.2024 bubnmoreka [JOK
JKUBOTHBIX, PACTCHUH https://m.eds00.ru/863e6d5c
bubnmorexa LIOK
42 Kuzue i e 14.12.2024
VISHEHHBIT WU UIETICH https://m.eds00.ru/863e6d5c
. bubnuotexa [IOK
18.12.2024
43 Marputnpiit curres HK https://m.eds00.ru/863e6d5c
Xpomocomsl. JlTabopartopHast
but6mmoreka [IOK
44 0 U 0.5 20.12.2024
paboTa (ISyHEHHC XpOMOtOM Ha https://m.edso00.ru/863e6d5c
TOTOBBIX MUKPOIpENnapaTax»
bub OK
45 JleneHue KJIETKM — MHTO3 21.12.2024 nomotexa 11

https://m.edsoo.ru/863e6d5c
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Tunsl knetok. Kapuokunes u
nuTokuHes. JlaboparopHas padbora

bubnunoreka LIOK

46 Hab 0.5 25.12.2023
(HADTHOJICHHE MHTO3A B IuTeTkax https://m.edso0.ru/863e6d5c
KOHYHMKA KOpelIka jJyka (Ha
TOTOBBIX MUKPOTIpEIapaTax)»
KoHnTponpHas padora EuG LOK
" HNOJINOTCKA
47 HaCJ'IeI[CTBueHHaH nHpopmarus. 27.12.2023 https://m.eds00.ru/863e6d5¢
JKu3HeHHbBIA UK Ki1eTKA"
bubnunoreka LIOK
48 28.12.2023
Opranusm Kax euHoe uenoe https://m.edso0.ru/863e6d5c
Txanu pacrenuii. JlabopatopHas Eu6 LOK
HNOJINOTCKA
7 . 9.01.2025
49 pabora «uﬂqueHHe ianen 0.5 https://m.edso0.ru/863e6d5c
pacTeHu»
TKaHU )KUBOTHBIX U YEJIOBEKA. B 110K
HOIHOTEKA
50 Jlaboparopuas padora «M3yuenue 0.5 10.01.2025
pu TopHast pabota «XIsyHeHH https://m.edso0.ru/863e6d5c
TKaHEHN )KUBOTHBIX)
Oprassl. CHCTEMBI OPTaHOB. Bub 10K
noJmoTeKa
. 11.01.2025
51 JlaGopaTtopHnast pabora «3yuenue 0.5 https://m.eds0o.ru/863e6d5¢
OPTaHOB I[BETKOBOT'O PACTECHUS
bubnmorexa LIOK
52 O 15.01.2025
11opa TeJ1a OprafHsMon https://m.edsoo.ru/863e6d5c
butmmoreka [IOK
17.01.2025
53 JIBIKEHNE OpraHH3MOB https://m.edsoo.ru/863e6d5c
but6mmorexa [IOK
54 IT 18.01.2025
HTAHHE OPTAH3MOB https://m.edso0.ru/863e6d5c
[Inranue MO3BOHOYHBIX KUBOTHBIX. EuG oK
55 [IumeBapurensHas cucreMa 22.01.2025 nosmorexa I

YCJIOBCKAa

https://m.edso0.ru/863e6d5c
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bubnunorexa LIOK

56 24.01.2025
Jlbixanue oprauH3mos https://m.edsoo.ru/863e6d5c
JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX bubmunoreka [JOK
S U YeoBeKa 25.01.2025 https://m.edsoo.ru/863e6d5c
bubnunoreka LIOK
58 T 28.01.2025
PAHCIIOPT BEIICCTB Y OPranu3mMon https://m.edsoo.ru/863e6d5c¢c
KposenocHas cucrema G LIOK
HNOJINOTCKA
59 IMO3BOHOYHBIX KUBOTHBIX U 31.01.2025 https://m.eds00.ru/863e6d5¢
geJIoBeKa
bubnunoreka LIOK
60 B 1.02.2024
PUICJICHHE Y OPTaHusMOoB https://m.edso0.ru/863e6d5c
butnuorexa LIOK
61 3amuTa y oprannsmon >-02.2025 https://m.edsoo.ru/863e6d5c
bubmuoreka [{OK
62 n 7.02.2025
MMYHHad cHeTema Hestopeka https://m.edsoo.ru/863e6d5c
63 PaznpaxumocTts u perynsinus y 8.02.2075 bu6imoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e6d5c
I'ymopanbsHas perynsamnusa u
64 3I¥M OIE) WHHA chZeMI: JKUBOTHBIX U 12.02.2025 Bubmorexa LIOK
FOKP R https://m.eds00.ru/863e6d5c
yeJIoBeKa
65 Kontponsnas pabora "CtpoeHue u 14.02.2025 bubmotreka [JOK
¢byHKUIMU opranusma’ https://m.edsoo.ru/863e6d5c
but6mmorexa [IOK
66 (0] 15.02.2025
OPMPBI PASMHOMCHIA OPTaHisMoB https://m.edsoo.ru/863e6d5c
bub6mmoreka [JOK
19.02.202
67 Tososoe pasmroxenme 9.02.2025 https://m.edsoo0.ru/863e6d5c¢c
68 Meiio3 21.02.2025  Pubmiorexa [JOK

https://m.edsoo.ru/863e6d5c
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l'amerorenes. ObpazoBanue u
pa3BUTHE MOJIOBBIX KJIETOK.

bubmuoreka [IOK

. 22.02.2025
69 JlaGopaTtopHnas pabora «3yueHue 0.5 https://m.eds0o.ru/863e6d5¢
CTPOCHHMSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIPEIapaTax
WHauBuayaabHOE pa3BUTHE
70 JUBULY: p 26.02.2075 bubnunoreka LIOK
OPraHU3MOB — OHTOI'€HE3 https://m.eds00.ru/863e6d5c
3akJiajika OpraHoOB M TKaHEH U3 bu6 OK
71 AKa op 28.02.202 nomorexa I
3apOIbIIIEBBIX JTUCTKOB https://m.eds00.ru/863e6d5c
Poct u pa3BuTHE )XUBOTHBIX.
JlaGopaTtopHas pabora «BoIsBiacHue
72 paTtopHas p i 05 1.03.2075 bubmuoreka [{OK
MIPU3HAKOB CXOJICTBA 3apOIbIIICH https://m.edsoo.ru/863e6d5c
ITO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOkeHUE U pa3BUTHE
actenuii. JlJaboparopHas padoTa bu6 OK
73 P paTopHas p 0.5 4.03.2025 nomotexa 11
«CTpoeHHe OpraHoB pa3MHOKEHHUS https://m.edsoo.ru/863e6d5c
BBICIIIUX PACTCHHID)
KonTponbsHas pabora
74 "Pa31\fHo>KeHI/Ic1: U pa3BUTHC 6.03.2025 bubnmorexa IOK
| p R https://m.eds00.ru/863e6d5¢
opranusma
Ucropus rerernkn. OCHOBHBIC
MTOHSITHS ¥ CUMBOJIBI T€HETHKH. Bu6 1IOK
HNOJIMOTCKA
. 7.03.2025
75 JlaGopatopHas pabota «lpo3oduna 0.5 https://m.eds00.ru/863e6d5¢
KaK 00bEKT FreHETUYECKHUX
HCCIIeIOBaHUM)
3aKOHOMEPHOCTH HACIEAOBAHUS
MpH3HAKOB. MoHOrHOpHIHOE
76 P pua 0.5 11.03.2025  Promiorexa ITOK

ckpemuBanue. [IpakTuueckas
pabota "V3ydenue pe3yabTaToB

https://m.edsoo.ru/863e6d5c
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MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Jpo30¢uiIs"

LuTosnornyeckue OCHOBBI Bbubmmoreka [JOK

77 13.03.2025
MOHOTUOPHUIHOTO CKpPEIINBAHUS https://m.edsoo.ru/863e6d5c
A ee CKpe e.

78 HaJIM3UPYIOLIEE CKPEIIMBAHU 14.03.2075 bubnnorexa [{OK
HenonHnoe nomuHupoBanue https://m.edsoo.ru/863e6d5c
JuruOpuHoe cKpeniuBaHue.

79 [TpakTuueckas pabota «3yuenue 05 18.03.2005 Bu6mmoreka [IOK
pe3yIbTaTOB TUTHOPHUIHOTO https://m.edsoo.ru/863e6d5c
CKpEIIUBAaHUS Y IPO30(UITBD)

80 [utonoruyeckre OCHOBBI 50.03.2025 bubmmoreka [JOK
JTUTHOPUTHOTO CKPEUTMBAHUS https://m.edsoo.ru/863e6d5c¢c
C b K

81 IEMJICHHOE HacJIeJOBaHHUE 59 03.2025 nonuoreka 11O
IIPU3HAKOB https://m.edsoo.ru/863e6d5¢c
X

82 POMOCOMHas TEOPUs 1.04.2025 bubnmnoreka HOK
HACJIEICTBEHHOCTH https://m.eds00.ru/863e6d5c

bubmmoreka [IOK
.04.202

83 I'enernia nona 3.04.2025 https://m.eds00.ru/863e6d5c

bubnmorexa LIOK

84 I'enoTHn kak 1eI0CTHAS CUCTEMA 5.04.2025

H https://m.eds00.ru/863e6d5c
I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA bubnaunoreka [JOK

85 o 8.04.2025
pacTeHuM, KUBOTHBIX U YEJIOBEKA https://m.edso00.ru/863e6d5c
nu .B

86 3MEHYMBOCTb IIPU3HAKOB. Bubl 10.04.2025 bu6muoreka [JOK
W3MEHYMBOCTHU https://m.edso0.ru/863e6d5¢c

bub6mmoreka [JOK
12.04.2025

87 MouuKaluoHHas H3MEHMBOCTS https://m.edso0.ru/863e6d5c
Bapuanuonnsiit pag u

88 puatl PAA 0.5 15.04.2025  Pnomiorexa LOK

BapualMOHHAas KpuBasd.

https://m.edso0.ru/863e6d5c
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JlaboparopHas pabota
«HccnenoBanune 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHUYUBOCTH.
[TocTpoeHue BaprallMOHHOTO psifa
Y BapUaIllMOHHOM KPUBOW

I"'eHoTunmyeckas N3MEHUYUBOCTb.

bubmmoreka [JOK

89 17.04.2025
KomOuHaTuBHAsI N3MEHYUBOCTH https://m.edsoo.ru/863e6d5c
MyTtanuoHHas K3MEHYHBOCTD.
[TpakTuueckasa padora «Myranuu
90 p p yTanuu y 05 19.04.2075 bubmuoreka [IOK
Tpo30(huiIbl (Ha TOTOBBIX https://m.eds00.ru/863e6d5¢c
MUKpoOIIpenaparax)»
3aKOHOMEPHOCTH MYTAI[MOHHOTO
91 rporecca. DIUreHeTnKa u 22.04.2025 bubmorexa HOK
pol ’ o https://m.edso0.ru/863e6d5c
SIIMT€HOMHUKA
['eneruka yenoseka. [IpakTrueckas B LOK
HOIHOoTEKA
92 a0oTa «CocTaBieHUE U aHAJIN3 0.5 24.04.2025
p N https://m.edso0.ru/863e6d5c¢
POJIOCTIOBHOM»
butmmoreka [IOK
M 1 26.04.2025
93 CTOJIBI MC/IMITMHCKOM TCHETHKH https://m.edsoo0.ru/863e6d5c
3HayeHNEe MEIUIIMHCKON T€HETHKHN
B IIPENOTBPAIICHUN U JICUEHUH
94 peaoTBpalil : 59.04.2025 bu6mmoteka IIOK
TeHETHYECKUX 3a00JIeBaHUI https://m.edsoo.ru/863e6d5c
YyeJIoBEKa
KontponsHas padora "I eHeTnka b K
95 P P 3.05.2025 nommorexa LO
yenoBeka. Pemenue 3amaq” https://m.edsoo.ru/863e6d5c
OCHOBHBIE TIOHATHS CEIIEKIUH.
Jlaboparopuas pabora «13yueHue b K
96 paTopHasd p y4 05 6.05.2025 nonmoreka 11O

COPTOB KYJBTYPHBIX PACTCHUH U
MOPOJI JIOMAITHUX KUBOTHBIX)»

https://m.edso0.ru/863e6d5c
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MeToap! ceIeKIIMOHHON paboTHI.

bubnmoreka [JOK

97 JlaGopaTtopHnas pabota «I/ISYZICHI/IG 1 0.5 8.05.2025 https://m.edso0.u/863e6d5¢
METOJIOB CEJIEKLIUU PACTEHUI»
JloCTHXKEHHS CEeNEKIIMU PACTEHUI 1 s LOK

NOJINOTCKA

98 KUBOTHBIX. HpaKTquecxaﬂ pabota 1 10.05.2025 https://m.edsoo.ru/863e6d5¢
«IIpuBUBKa pacTeHUI»
Coxpanenue, U3y4eHue u By 10K

noInoTeKa
1 13.05.2025

99 UCTIOJIb30BaHNE TCHETUICCKIX https://m.edsoo.ru/863e6d5¢
pecypcoB
OCHOBHbIE HaIIPABJICHUS Bu6mmoreka [IOK

15.05.202

100 CHHTETHYECKON OMOJIOTHH L >05.2025 https://m.edso0.ru/863e6d5c
X

101 POMOCOMHAsI U T€HHAs 1 17.05.2025 Bu6moteka [JOK
WHXXEHEPUS https://m.eds00.ru/863e6d5c

butnuoreka LIOK
102 MenunuHcke OMOTEXHOJIOTUA 1 20.05.2025 https://m.eds0o.ru/863e6d5¢
OBILIEE KOJIMYECTBO YACOB I1O 102 13

ITPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
bu6nmoreka IJOK
1 Isomonmonnas reopus . Jlapsuna 1 https://m.edso0.ru/863e6d5¢c
9 JIBrKyIye CHJIbl BOJIIOLMY BUI0B 1 6.09.2024 bubnnorexa [HOK
no Y. Jlapuny https://m.eds00.ru/863e6d5c
Bopr0a 3a cymiecrBoBanue,
3 CC’liCTBeHHIiII;II U UCKYCCTBEHHBIHN 1 7.09.2024 bubmorexa LIOK
y o https://m.edso00.ru/863e6d5¢
oTbop
@ .
4 OPMHPOBAHUE CUHTETHUYECKON 1 11.09.2024 bu6mmoreka [IOK
TEOPHUH IBOJIIOLUN https://m.edsoo.ru/863e6d5c
5 DTarnbl H3BOIIOIMOHHOTO MpoLecca: 1 13.09.2024 Bubmorexa [JOK
MHUKPO3BOIIOLMS U MAKPOIBOJIIOLUA https://m.edso0.ru/863e6d5c¢
Ilo — dJIeMEHTapHa
6 YIS JIeMEHTapHas 1 14.09.2024 bubnmnorexa [JOK
€JIMHUIIA DBOTIOIUU https://m.edso0.ru/863e6d5¢c
3aKOH T€HETHYECKOT0 paBHOBECHS
JUx. Xapnu, B. Baiin6epra.
bubmoreka IIOK
. 18.09.2024
7 JlabopaTopHas pabota <jBLIﬂBneHHe 1 0.5 https://m.eds0o.ru/863e6d5¢
M3MEHYUBOCTH Y 0COOEH OTHOTO
123791 ;13
bubmuorexa [JOK
8 DneMeHTapHbie (PaKTOPHI HBOJIIO 1 20.09.2024
FICMEHTAPHEIE (AKTOPBI IBOIOIHH https://m.edsoo.ru/863e6d5c
Oddekt ocHoBaTed. DPdeKT
9 b ol 1 21.09.2024 bubmuoreka IIOK

OYTBIJIOYHOTO TOPJIBIIIKA

https://m.edso0.ru/863e6d5c¢c
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10 Murpanuu. M3ona1uu nonyasuui: 55 092024 bu6mumorexa [IOK
reorpagudeckas, OnojsorudecKas e https://m.eds00.ru/863e6d5¢
1 ECTGCTBGHHBIIZUOT6Op — 57.09.2024 Bbu6moreka [IOK
HaNPaBJSIIOIUN (aKTOpP IBOIIOLUH https://m.eds00.ru/863e6d5c
bu6mmoreka [IOK
12 II i 0TO 28.09.2024
OTIOBOH OTOOP https://m.eds00.ru/863e6d5c
[Ipucnoco0aeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPOIBOIIOIUH. - LOK
HOJINOTCKA
. 2.10.2024
13 Jlaboparopras pabora «I/IsyquvHe 0.5 https://m.eds00.ru/863e6d5¢
apoMop(h030B ¥ HIUOATANITAIIUHN Y
pacTeHUM U KUBOTHBIX)
[Ipumeps! npucnocobaeHut y
OpPraHu3MOB: MOP(OJIOTUICCKUE,
(busnonorndeckKue, OMOXMMHICCKHE, Eu 1IOK
noIMoTeKa
14 oBeneHueckue. JlaboparopHa 0.5 4.10.2024
HOBEAEHHECKH patopraz https://m.eds00.ru/863e6d5c
pabora «IIpucnocobnenus
OpPTaHU3MOB M UX OTHOCHTEIHHAS
11e71eco00pPa3HOCTh)
Bup, ero kpurepuu u CTpykTypa.
15 Jlaboparopnast pabora «CpaBHEeHHE 05 5 102024 bu6nunoreka [IOK
BUJIOB 110 MOP(OJIOTUYECKOMY https://m.eds00.ru/863e6d5c
KPUTEPUIO»
bu6mmoreka [IOK
16 C a BHIa 9.10.2024
TPYXTypa BuA https://m.eds00.ru/863e6d5c
17 BunoobpazoBanue kak pe3yabTaT 11.10.2024 Bubmuorexa LIOK
MHKPO3BOIOLNHA https://m.eds00.ru/863e6d5c
18 CBs13b MUKPO3BOJIIOLIMH U 1.10.2024 bubnmnoreka [JOK

SMUACMHUOJIOTNHN

https://m.edso0.ru/863e6d5c
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KonrponsHas pabora
«DBOJIIOLMOHHBIC MIPE/ICTABICHUS B

bubmuoreka LIOK

19 16.10.2024
Oounosoru. MUKpPOIBOTIOIHUSA U €€ https://m.eds00.ru/863e6d5c
Pe3yJIbTAThI»
Makpo3Bosronus. Bu6 10K
noJmoTeKa
20 [TameoHTOIOrNYECKUE METOIBI 18.10.2024
A https://m.edsoo.ru/863e6d5c¢c
W3YYCHHS SBOJTFOIHH
buoreorpadmnyeckue MeTOabl bu6 OK
21 pad 8 19.10.2024  DHomiorera Ll
W3YyYEHUS IBOJIIOIUU https://m.edso00.ru/863e6d5c
DOMOpPHOJIOrHYECKUE U BuG 10K
nonImoTeKa
22 CpaBHUTEIHLHO-MOP(OJIOTHYECKUE 23.10.2024
p Pe https://m.edsoo.ru/863e6d5c
METO/IbI H3yUYCHUS IBOJFOIMH
MoJeKyssIpHO-TeHETHUECKHE, Eu6 10K
noImoTeKa
25.10.2024
23 OHOXMMHUYECKHE U MATEMATUYECKUE https://m.edso0.ru/863e6d5¢
METO/IbI U3yUYEHHS IBOJIOIIUU
bu6mmoreka [IOK
24 O01me 3aKOHOMEPHOCTH ABOJIIOLAN 26.10.2024
B p H https://m.edsoo.ru/863e6d5¢c
AnanTuBHasS paguanus.
25 Hepasaome IE)O(])ITB TEMIIOB 6.11.2024 bubmorexa HOK
p p o https://m.edso0.ru/863e6d5c
DBOJIOLUU
KontponbHas padota BuG 10K
noJImoTeKa
26 «MaxpodBoironus u eé 8.11.2024
P H https://m.edso0.ru/863e6d5c¢c
PE3YIIbTAThI»
Hayuynrle runore3sl b K
27 i 9.11.2024  DwomoreraLlO
MIPOVCXOXKACHUS )KM3HU Ha 3emIie https://m.eds00.ru/863e6d5c
OHAy4YHBIE [IPEICTABIECHUS O
28 Jlonay-HEie npen 13.11.2024  Proymorexa I[OK

3apOKACHUU KU3HU

https://m.edso0.ru/863e6d5c
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OCHOBHBIE JTAIlbl HEOPraHUYECKON bub OK
29 p 15112024  DnOmorekall
SBOIIOIAHU https://m.edsoo.ru/863e6d5c
bubmuorexa [JOK
30 T'urnoressl 3apoXICHUS KUZHA 16.11.2024
POXA https://m.edsoo.ru/863e6d5c¢
HcTopus 3emau 1 METO/IBI €€
uzyuenus. JlaboparopHas pabota
bu6mmoreka IJOK
1 4! . 20.11.2024
3 («VI3yHCHHC 1 olMcatie 0.5 https://m.edsoo.ru/863e6d5c
HCKOITAeMBIX OCTATKOB JPEBHHX
OpraHU3MOBY
HauanrpHbie 3Tanbl OpraHndyecKoi
32 p 22112024 PHOmorera [JOK
SBOJIIOIAU https://m.edsoo.ru/863e6d5c¢
Bu6nuoreka IJOK
23.11.2024
33 IBOmOIHA SyKapHOT https://m.edsoo.ru/863e6d5c
OCHOBHBIE 3TaIbl PBOIIOLAT
pacTUTENBHOTO MUPA.
bu6mmorexa [IOK
34 ITpaktuueckas padora «3yuenue 0.5 27.11.2024
p . p i . https://m.edsoo.ru/863e6d5c
0COOEHHOCTEH CTPOEHUs pacTeHUM
Pa3HBIX OTJIETIOBY
OCHOBHBI€E ATAIIbI YBOJIIOINH b K
35 H 29112024  PrO/morexa 1O
YKUBOTHOT'O MHUpa https://m.edso00.ru/863e6d5c
OBOJIIOIMS JKUBOTHBIX.
IIpakTnueckas padora «l3yuenne
36 p § p y4 05 30.11.2024 bubnuorexa [JOK
0COOEHHOCTEH CTpOeHUS https://m.eds00.ru/863e6d5c
IMO3BOHOYHBIX KMUBOTHBIX)
PasBuTHre xu3HU Ha 3eMIIe 110 dpaM b K
37 P 4.12.2024 nommorexa 11O
U TIepHOIaM https://m.eds00.ru/863e6d5¢c
MaccoBble BBIMAPAHUST —
38 p 6.12.2024 bubmuorexa [JOK

9KOJIOT'MYCCKHUE KPU3HUCHI ITPOLIIOTO

https://m.edso0.ru/863e6d5c
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39 CoBpeMeHHbIN IKOTOTHYECKU 2122024 bubmuoreka [IOK
KPH3HC, EM0 0OCOOEHHOCTH o https://m.edso00.ru/863e6d5¢c
CoBpeMeHHas cucTeMa
40 p 11.12.2024  Dwomnorexa LOK
OPraHr4eCKOro MpouIIoro https://m.eds00.ru/863e6d5c
OCHOBHBIE CUCTEMATHYECKHE b K
41 13.12.2024  Promuorexa O
TPYIIbI OPraHU3MOB https://m.eds00.ru/863e6d5c
KonTponbHas pabota B 1IOK
noImoTeKa
42 «[IpoucxoxxneHue u pa3BuTHE 14.12.2024
p A p https://m.edsoo.ru/863e6d5c¢c
JKU3HU Ha 3eMiie)
bubmuoreka LIOK
_ 18.12.2024
43 AHTPOIIONIOTHA — HAYKa O YETOBEKE https://m.edsoo.ru/863e6d5c
PasBurue npencraBiieHUN O
a4 pen 20.12.2024 bubmuorexa [JOK
MPOUCXOXKICHUHU YeIOBEKa https://m.edsoo.ru/863e6d5c
Mecto 4JesioBeKa B CUCTEME
OpPraHUYECKOTO MHPA.
JIaGoparopnas padora «3yueHue b K
45 paTop ¥ p yq 05 21.12.2024 noaoreka 1O
0COOEHHOCTEH CTPOCHHUS CKelleTa https://m.eds00.ru/863e6d5c
YyeJIOBEKA, CBI3aHHBIX C
MIPSIMOX 0K ICHUEM»
bu6nmoreka [IOK
46 BIDKYIIIUE CHIBI aHTPOIIOTEHE3A 25.12.2023
A ym p https://m.edsoo.ru/863e6d5c
CooTHo1IeHrne OMOIOTHYECKUX U G LOK
HNOJINOTCKA
27.12.2023
at COUMANBHBIX (aKTOPOB B https://m.edsoo.ru/863e6d5c¢
aHTPOTIOTEHE3e
bubmuoreka [JOK
48 OCHOBHBIE CTaIUU AaHTPOIIOTEHE3A 28.12.2023
A p https://m.edsoo.ru/863e6d5c¢c
bub OK
49 ITaneoreneTrnka M majcorecHOMHUKA 9.01.2025 uosmorexa I

https://m.edso0.ru/863e6d5c¢c



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

bubmuorexa [JOK

50 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa 10.01.2025
t P https://m.eds00.ru/863e6d5c
UYenoseueckue pacel. [Ipaktruaeckas Eu6 10K
HNOJINOTCKA
. 11.01.2025
51 paborta «I/£3yquHe 9KOJIOTUYECKHUX 0.5 https://m.eds00.ru/863e6d5¢
aZanTaiui 4eI0BeKay
MexaucuurinHapHble METO/IbI
52 JUCIT p )i 15.01.2025 bubmuorexa [JOK
AHTPOIIOJIOTUU https://m.eds00.ru/863e6d5c
KontponbHas pabora - LOK
NOJINOTCKA
11 — 17.01.2025
53 (L IPOHCXOIVICHHE HENOBEKA https://m.edso00.ru/863e6d5c
AQHTPOIIOTCHE3)»
bubmuorexa [JOK
o4 3apoxaeHUE U pa3BUTHE HKOJIOTUU 18.01.2025
pOAA P https://m.edso00.ru/863e6d5c
Mertoapl skosoruu. JlaboparopHas Eut6 1IOK
uoIHoTEKA
N . 22.01.2025
o5 pabora syuenue merozon . 0.5 https://m.edso00.ru/863e6d5c
AKOJIOTUYECKHUX MCCIICTOBAHUIN
3Ha4YeHHUE SKOJIOTMYECKUX 3HAHUI
56 24012025 Promorexa [JOK
JIJIA YeloBeKa https://m.edsoo.ru/863e6d5c
bubmuoreka IIOK
25.01.2025
57 IKOTOTHIECKUE (aKTOpHI https://m.eds00.ru/863e6d5c
Abuotnueckue akropsl. CBeT Kak
9KOJIOTMUECKU (aKTop. Bu6 10K
nOIMoTeKa
58 Jlaboparopuas pabota «BrisBicHHE 0.5 28.01.2025
patop pv https://m.edsoo.ru/863e6d5c¢c
MPUCTIOCOOTIEHUI OPraHu3MOB K
BIIMSTHUIO CBETa»
AOGuoTtndeckue HakTopsI.
Temneparypa Kak 3KOJIOTHIECKUI b K
59 patyp 05 31.012025  Dnomorexa O

(dakTop. JlaboparopHas pabora
«BoigBreHNE NpUCIOCOOIeHNH

https://m.edso0.ru/863e6d5c¢c
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OpPraHU3MOB K BIUSHHUIO
TEeMIIEPaTyphI»

AbunoTtnueckue GpakTopbl.
Biia)xHOCTB KaK 3KOJIOTUYECKHIA
dakrop. JlaboparopHas pabota

bubmuorexa [JOK

60 0.5 1.02.2024
«AHATOMHAYECKHE OCOOEHHOCTH https://m.edsoo.ru/863e6d5c¢c
pacTeHUH U3 pa3HbIX MECT
oOuTaHus»
bubmuoteka LIOK
5.02.2025
61 Cpenel 00HTaHMs OPraHH3MOB https://m.edsoo.ru/863e6d5c
bubmuorexa [JOK
62 Buonornyeckue puTMbl 7.02.2025
p https://m.edsoo.ru/863e6d5c
Bu6nmoreka IJOK
8.02.2025
63 JKua3HEHHKIC (POPMEI OPraHm3MOB https://m.edsoo.ru/863e6d5c
bu6mmoreka [JOK
64 Bbuornueckue paxTopsl 12.02.2025
b p https://m.edsoo.ru/863e6d5c
3HaueHne OMOTHYECKUX
7| 7| b K
65 B3aUMOJECUCTBUU I 14.02.2075 uonuoreka [{O
CYILIECTBOBaHUS OPraHU3MOB B https://m.edso0.ru/863e6d5¢c
cpene oouTaHus
KourponsHas padora «Opraan3mel
66 p P p 15.02.2025  Promiorexa IOK
U cpena OOUTaHUSD) https://m.edsoo.ru/863e6d5c
DKOIOTHYECKHE XapaKTEPUC b K
67 KOJIOTUYECKUE XapaKTEPUCTUKU 19.02.2075 noauoreka LO
MTONYJIALINHA https://m.eds00.ru/863e6d5c
OcHOBHBIE OKA3aTENU MOMYJISAILNN: Eub OK
68 YUCJIEHHOCTb, INIOTHOCTD, 21.02.2025 nbmorexa L

BO3PACTHasl U M0JI0Basi CTPYKTypa

https://m.edso0.ru/863e6d5c
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OcHOBHBIC TTOKa3aTEIIN NOMMyJIAHUU:

bu6nmoreka IJOK
69 POXK1aeMOCTh, TPUPOCT, TEMII POCTA, 22.02.2025 https://m.edsoo.ru/863e6d5¢
CMEpPTHOCTb, MUTPALIUU
70 DKoJIorHYecKasi CTpyKTypa 26.02.2025 bubnunoreka [HOK
MO YJIALIMA https://m.eds00.ru/863e6d5c
eé b K
71 JlvHamuKka nonyJsiuu u 28.02.20 nomuoreka L{O
perysuus https://m.eds00.ru/863e6d5¢c
79 Kpussie pocta yucinenHoctu 1.03.9095 bubnuotexa [JOK
nonyssauuu. KprBble BBKUBAHUS https://m.edsoo.ru/863e6d5c¢c
DKoJIoTHYecKasi HUIlla BUA.
Jla6 0
73 aboparopHas padora ) 05 4.03.2025 bubnuorexa LIOK
«IIpucnocobneHus ceMsiH pacTeHui https://m.edsoo.ru/863e6d5¢c
K pacceneHuio»
bu6mmoreka [IOK
74 B i 6.03.2025
WL AR CHETEMa HOTyIINH https://m.eds00.ru/863e6d5c
75 3aKOHOM€pHOCTI/I MOBEICHUA U 2.03.2095 Bbubnuorexa LIOK
MHTPALHil 5KUBOTHBIX https://m.edso0.ru/863e6d5¢c
K 0 C)
76 OHTpPOJIbHAS Pa 03“8. «QKOJIOTHSA 11.03.2025 bubnuoreka [IOK
BUJIOB U NIONYJIALUID) https://m.edsoo.ru/863e6d5c
77 Coo01116cTBO OPraHU3MOB — 13.03.2075 Bubmoreka [JOK
OHOIIEHO3 https://m.edsoo0.ru/863e6d5¢c
bu6mmorexa [IOK
78 JKkocucTemMa Kak o asi cucreMa 14.03.2025
KOCHCTEMa Rarc OTRpHITAs CHETEM https://m.eds00.ru/863e6d5c
79 Kpyrosopor BemecTs 1 NOoTok 18.03.2005 bubnuoreka [JOK
SHEPIUU B YKOCHUCTEME https://m.edso00.ru/863e6d5c
80 OCHOBHBIE TIOKa3aTeIIA YKOCHCTEMBI 20.03.2025 bubmorexa HOK

https://m.edso0.ru/863e6d5c¢c
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bubmuoreka LIOK

22.03.2025

81 IKOIIOTHHICCKHE IMPAMHIbI https://m.edsoo.ru/863e6d5c¢
H3Mmenenus cooOIecTs —

82 il 1.04.2025 bu6mmoreka [IOK
CYKLIECCUU https://m.edsoo.ru/863e6d5c
[IpupoHbIE S5KOCUCTEMBI.

83 c e ep 1 pe 3042025  Drommorexa LIOK

KOCHCTEMBL 03¢P EI per. . https://m.eds00.ru/863e6d5¢
DKOCHCTEMBI MOPEH ¥ OKEaHOB
[IpupoiHBIE S5KOCUCTEMBI. Eub 10K
nomoTeKa
84 DKOCHUCTEMBI TYHJP, JICCOB, CTCIICH, 5.04.2025
yHAP https://m.edsoo.ru/863e6d5c¢
MyCTBIHb
bubmuoreka LIOK
8.04.2025

85 AHTPOTIOT€HHBIE YKOCUCTEMBI https:/m.edsoo.ru/863e6d5¢
Ypboakocucremsl. [Ipaktuueckas BuG 10K

nOInOTEKA

86 abora «M3yueHue 1 onucanue 0.5 10.04.2025
p yi https://m.edsoo.ru/863e6d5c
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS

87 OCHOBHBIX B3aUMOICHCTBUI 12.04.2025 bubmorexa HOK

A o https://m.edso0.ru/863e6d5c
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHU3MBI BO3JCHCTBHUSI
3arpsi3HEHUN pa3HbBIX TUIIOB HA
88 c 612) raHI/I3MIe)HH0M 15.04.2025 Brbmmozexa [OK

yoop ’ . https://m.edso00.ru/863e6d5¢c
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX
KonrponsHas padora "Dxomorus b K

89 P p 17.04.2025  Promuorexa O
cooOmecTB"” https://m.edso0.ru/863e6d5c¢
Bruocdepa — obiernianerapuas

90 ep Jii p 19.04.9005 bubnmnoreka [JOK

o0oJtouka 3emMiu

https://m.edso0.ru/863e6d5c
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B.U. B
91 Yuenue €pPHAJCKOr0 O 1 59.04.2075 bub6nuorexa [IOK
ouocdepe https://m.edso00.ru/863e6d5c
3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuoreka [IOK
92 1 24.04.2025
ouocdepsr https://m.edso0.ru/863e6d5c
KpyroBopoTsl BemecTs u Bubnmuorexa LJOK
26.04.202
%3 OHOT€OXUMUYECKUE [[UKJIIBI 1 6.04.2025 https://m.edsoo0.ru/863e6d5c
94 3oHanpHOCTH OHOCchepsl. OCHOBHBIC 1 59.04.2025 bubnmoreka [JOK
OMOMBI CyIIN https://m.edso00.ru/863e6d5¢c
. bubnuoreka [IOK
95 YcToiiuuBocTh Ouochepsl 1 3.05.2025 https:/m.edsoo.ru/863e6d5¢
96 DKOJIOTHYECKUE KPUZUCHI U X 1 6.05.2025 bubnuotexa [JOK
MPUYHHBI https://m.edso00.ru/863e6d5c
Bo3zgeiicTBue yeaoBeka Ha Bubnmnoreka IIOK
7 8.05.2025
9 ouochepy 1 https://m.edso0.ru/863e6d5¢c
KonrtponsHas padora «buocdepa — bubmoreka [IOK
10.05.202
%8 rio0anbHast SKOCHCTEMA . 0.05.2025 https://m.edso00.ru/863e6d5c
99 AHTpOl'IOFeHHVOC Bo311e1710TBVI/Ie Ha 1 13.05.2025 bubnnoreka [JOK
PaCTUTENbHBIN U )KUBOTHBIN MU https://m.edso00.ru/863e6d5c
bubmuoreka IIOK
100 Oxpasia mpHpozb! 1 15.05.2025 https://m.edsoo.ru/863e6d5¢c
101 OCHOBHBIE NPUHIUIIBI YCTOMYHUBOTO 1 17.05.2025 bubnmnoreka [JOK
PAa3BUTHA YEJIOBEYECTBA U IIPUPOBI https://m.eds00.ru/863e6d5c
PanmonansHoe
102 IIPUPOIONOIB30BAHUE U COXPAHEHHE 1 20.05.2025 Bubmmroreka [IOK
OMO0JIOTNYECKOT0 pa3Ho00pa3us https://m.eds00.ru/863e6d5c
3emun
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME
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