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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
y4eOHoro mpeamMera «bHOJIOTHS» U OCHOBHBIX MOJOXKEHUN (enepaabHOl padoyei mporpamMmmbl
BOCTIMTAHUSL.

VYueOunplii npeamer «buonorus» yriyonéaHoro ypoBHs usyudeHus (10—11 xmaccer)
SBIISICTCS OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTecTBEHHO-HAyYHBIE TPEAMETHI».
Cornacao monoxkenusim PI'OC COO mnpoduinbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
YrIIyONnE€HHOM YpPOBHE, SIBIISTIOTCSI CIIOCOOOM T depeHnnanui o0ydeHns Ha YpOBHE CPEIHEro
oOmrero oOpa3oBaHUsI M MPH3BaHBI 00ECTIEYUTH MPEEMCTBEHHOCTh MEXTY OCHOBHBIM OOIIHM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJMETOB J0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEIICHHE
00pa3oBaTeNbHBIX, BOCIIMTATENFHBIX W Pa3BHBAIOIINX 3aJad, CBSI3aHHBIX C MpO(GOpUEHTAITUEH
oOyJaromuxcss W CTUMYJIHPOBAHHWEM HHTEpeca K KOHKPETHOW OO0JIaCTH Hay4HOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIMIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WA BOEHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMy npeamery "buosnorus" na€r mpencraBieHue o eIU U 3ajadax
n3ydeHus yaeOHoro npeamera «bruosorusy Ha yriayOon€HHOM ypOBHE, ONPEeIsieT 00si3aTeIbHOe
(MHBapMaHTHOE) TPEIMETHOE COJEp)KaHWE, €ro CTPYKTYpPUPOBAaHWE IO pasleliaM U TeMmaw,
pacripenielieHie 1Mo Kiraccam, peKOMEHIYeT MOCIIeI0BaTeIbHOCTh H3y4YeHUsT y4eOHOTO MaTeprana
C Y4€TOM MEKIpPEAMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHMKH YYeOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmMe mo OHMOJIOTHH peaiM30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIero oOpa3oBaHUs,
Onmaromaps uyeMy IPOCMaTpUBAeTCs  HAMpaBICHHOCTh Ha  MOCJENYyIollee  pPa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUN O 3I0pOBOM 00Opase >KHU3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOIIEHUS K OKpYXKaroled mpupoAaHoil cperae. B mporpamme mo
OMOJIOTMM Tak)Ke MOKa3aHbl BO3MOXHOCTH yueOHoro mnpenmera «buonorus» B peanu3anuu
tpedoBannii ®I'OC COO k MmIaHUPYyEeMbIM JUYHOCTHBIM, METANPEJAMETHBIM W TPEIAMETHBIM
pedynprataM oOyueHuss W B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOy4aloUuIMXcsi MO OCBOGHHUIO COZAEpkKaHHUs OHOJOrHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOuslii npeaMer «buosiorus» Ha YpoBHE cpenHero oouiero oOpa3oBaHHsS 3aBepllacT
Ouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMpPEHUE U YIIIyOlieHHE 3HaHUN
oOyuaromuxcs O JKMBOM TPHpPOJE, OCHOBAX MOJIEKYJIAPHON U KIETOYHOW Ouoioruwu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIUU, OMOTEXHOJOTHH, BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

N3yuenue yuebHoro mpenmera «buonorus» Ha yriyOoJlIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOydaroluxcsi K IMOCIEIYIOIEMY MOJy4eHUI0 OHOJIOTHUYECKOro oOpa3oBaHHs B
By3aX U OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COoJep KaHus
COCTaBJIIET CUCTeMa OHOJOIMYECKMX 3HAaHUH, MOJYYEHHBIX NMPH H3YYEHHHM OOYyJarOLUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3/leloB OHWOJIOTMH Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUSA MOJY4arOT pa3BuTHe. Tak, paCIIMPEHbl U yri1yOIeHbl
OMOJIOTHYECKHE 3HAHUSA O PAcTEHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YellOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KU3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OHOJIOTHYECKHE CBEACHUS
MPUKIAJHOTO M MOMCKOBOTO XapaKTepa, KOTOPhle MOKHO HCIHOJIB30BAaTh KaK OPUEHTHPHI IS
nocueayouero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanusi OMOJIOTHYECKUX 3HAHHUH C
COOTBETCTBYIOLIUMH 3HAHUSMU, TOTY4YEHHBIMU OOYYaIOIUMUCS PU U3YYEeHUH (PU3MKH, XUMHH,
reorpadguu U MaTEMaTHKH.



Crpykrypa mnporpammbl 1o ydeOHOMy mnpenMery "buonorus" otpaxaer CHCTEMHO-
YPOBHEBBII M 3BOJIOLHOHHBIA MOAXOABl K M3ydeHHIO Ouojoruu. CoOriacHO UM, H3YydaroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIsl )KUBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3allvu,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOro pazHoOoOpasus
wianeTsl. Tak, B 10 kiacce M3ydalOTCsl OCHOBBI MOJICKYJSIPHOM M KJIETOYHOI OHOJOruy,
SMOPHOJIOTUN M OMOJIOTHH Pa3BHUTHUS, TCHETUKU M CEJIEKIIUHN, OMOTEXHOJIOTUN M CHHTETUYECKOM
OMOJIOTHH, aKTyaIM3HPYIOTCS 3HAHHS OOydJarommxcs Mo OOTaHWKe, 300JI0THH, AaHATOMUH,
¢usnonornn yenoseka. B 11 kimacce M3ydaroTcsi HBOJIIOIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOublii mnpenmer «buoNorus» TpU3BaH OOECIIEYUTH OCBOEHHE OOYYaIOUIMMHCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB M MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKH, OpraHu3Ma, MOMYJISIIHH, OWOIEHO3a, 3KOCHCTEMBI, O BBIJAIOLIUXCS
Hay4YHBIX JOCTHKEHUSX, COBPEMEHHBIX HCCIIEJOBAHMSIX B OHOJIOTHH, MPUKIAIHBIX ACIEKTax
OMoorMuecKkux 3HaHUM. J[ns pa3BUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcst K OHOJIOruu
Hapsily CO 3HAUUTENbHBIM 00bEMOM TEOPETUYECKOTO MaTepuaja B COJAEpKaHUU MPOTPaMMBbI I10
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHWSI M PAa3BUTHS TOW WM WHOU
obOnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEHICHHE BaKHEHIINX
OMOJIOTHYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIAJCHHE
0o0yyaroUMMUCS 3HAaHUSAMU O CTPYKTYPHO-(YHKIIMOHAILHOW OpraHU3al[Md >KUBBIX CHCTEM
Pa3HOTo paHra M NpHoOpeTeHue YMEHHH HCIO0JIb30BaTh 3T 3HAaHUS B (POPMHpPOBAHUM MHTEpeca
K ompeaenéHHoi o0mactu mpoecCHOHAIBHON NEATeIbHOCTH, CBS3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHHUSI IS TIPOJIOJDKEHUS OMOJIOTMYECKOT0 00Opa30BaHHUS.

JlocTkeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHrueM CIIEIYIOUIUX 3a/1a4:

OCBOEHHE  OOYYAlOIIUMHUCS CHCTEMbl  OHOJIOTMUECKMX 3HAaHWUW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHUEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IpaBuiax,
COCTaBIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKMX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BU]L,
ouoreoreHo3, O6uocdepa); O BBIJAIOMIUXCS OTKPHITUAX U COBPEMEHHBIX HCCIEIOBAaHUSAX B
OHOJIOT Y,

O3HAKOMJICHHE  OOydYalluXcsi ¢  METOAaMHM  TO3HAHMUS  JKUBOW  MPUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOrMYECKUX HayK (MOJIEKYISPHOM U KJIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHKU U CEJICKIIMH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHMH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTMYECKUX MCCIeOBaHNi B sabopaTtopuu M B mpupone (HaOmoJeHHe, H3MEpeHue,
AKCIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJiecHue OOYy4aIONIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOJWUTh, aHAJIU3UPOBATH H
MCII0JIb30BaTh OMOJIOTUYECKYI0 HH(POPMALIKIO; TI0IH30BATHCS OHMOJIOTHYEeCKONH TEPMUHOJIOTHEH 1
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJOTHM M COIMAIBHO-
SKOHOMHYECKUMHU M SKOJOTHUYECKUMH MpOoOJIeMaMHu YelIOBEYECTBA; OICHHBATh IOCIEICTBHUS
CBOEH JIeATENBbHOCTU 110 OTHOIIEHHIO K OKpY)KAIoLIeH NpUpOJHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKpYXalOIIUX JtoJel; OOOCHOBBIBATH U  COOJIOAATH  MeEpbI
npoQuIakTUKH MH(PEKITMOHHBIX 3a00J1€BaHMi, MpaBuia MOBEIECHUS B MPUPOJIE U OOeCTIeUeHHS
0€30MacHOCTH COOCTBEHHOU >KM3HENEATENILHOCTH B UPE3BBIYAMHBIX CUTYAIUSX MPUPOTHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTephu30BaTh COBPEMEHHBIE Hay4dHbIe OTKPBITHS B OO0IACTH
OHOJIOTHH;

pa3BUTHE Y 00YYAIOUINXCS MHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPHITHSMH M COBPEMEHHBIMU HCCIEAOBAHUSAMHU B OHOJIOTHH,
pelaeMbpIMU €10 Mpo0JieMaMH, METOJ0JIOTHEe OMOJIOTHUECKOTo HCCIEeIOBaHMs, MPOBEICHUS



OKCIEPUMEHTAIBHBIX HWCCIEJ0BAaHUM, pemeHuss OHOJOTHYECKUX 3aJad, MOJACIMPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIMTaHUE Y 0Oy4aromMXcs HEHHOCTHOTO OTHOLICHHS K XKMBOW MPHUPOJE B LEIOM H K
OTHEeNbHBIM €€ O0O0beKTaM | SBJICHUSAM; (OpPMUPOBAHME HKOJOTHMYECKOW, TE€HETUYECKOMH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHUPOJE; WHTETPAllUU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHre 00yJaroIMMHUC KOMIIETEHTHOCTH B PAIlMOHAIBHOM MPHUPOIONOIB30BAHUN
(cobmofeHne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHHUU COOCTBEHHOI'O 3[0pPOBbS U 3J0POBbSl OKPYXKAIOMIMX JItOJeH (COOMIOAEHUS Mep
npo¢unakTukn  3a0oyieBaHMid, oOecrieueHHe  OE30MACHOCTH  KU3HENEATEIBHOCTH B
Ype3BhIYAHBIX CUTYaLUAX IPUPOJHOTO U TEXHOTEHHOIO XapakTepa) Ha OCHOBE MCIOJb30BaHUs
OMOJIOTMYECKUX 3HAHUN ¥ YMEHHUH B MOBCEAHEBHOM KU3HU;

CO3JaHME YCIOBMHM M OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHON
00pa30BaTeIbHOM  TPAaeKTOpPUHU, CHOCOOCTBYIOIIEH MOCIEAYIOEMY MPOPECCHOHATLHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU MHTEpPECAMH M MOTPEOHOCTAMH
peruoHa.

OO01ree 4KuCIO YacoB, OTBEACHHBIX HAa HM3ydyeHUE OMOJIOTMM Ha YIIIYyOJEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 waca B
HEJIEIIO), B 11 KJ1acce — 102 yaca 3 gaca B HEJIEIIO).
B 2024-2025 yue6nom romy, B 10 m 11 kmacce: 2 waca BbINIaaeT Ha MPa3IHUYHBIN JICHb
01.05.2025r. m 2 yaca Bemamaer Ha paboumii neHp 08.05.2025t., koropeiii B 2025 romy
cuntaercss BBIXOJIHBIM IHEM.(YTBepxkaeH Muntpynom Poccuiickoit ®@enepanuu 25.07.2024).
B cBsa3u ¢ akTHUECKMM KOJIMYECTBOM YUEOHBIX IHEH, ¢ y4€TOM TOJOBOrO KaJeHJapHOTro
yueOHoro rpaduka Ha 2024-2025 ydeOHBIN TOJ, pacliMCaHUs 3aHSATHN, BHITIOJHEHHE PabOunx
nporpamMm 1o Owmonoruu B 10,11 kmaccax Oymer oOecmedeHO B TMOJHOM OOBEME 3a CYET
OJOKOBOM ~ mojauu  Marepuana, YpPOKOB  TIOBTOPEHMsI M PE3EPBHBIX  YPOKOB
07.05.2025,14.05.2024.(10 KJ1acc) u 06.05.2025,13.05.2025(11 KJ1acc)

OTb6op oOpraHu3allMOHHBIX (OpPM, METOJIOB M CPEACTB OOydeHUs OHOJIOTHH
OCYIIECTBISICTCS C YYETOM CHEHU(PHUKH €r0 COJICP)KaHHs Y HAIPABICHHOCTH Ha TMPOJIOJDKCHHE
OMOJIOTHYECKOTO 00pa3oBaHUsl B OPraHU3AIUSAX CPEIHEro MPO(ecCHOHAIBHOTO M BBICIIETO
o0OpazoBaHwUsI.

OO0si3aTeNbHBIM YCIOBHEM NpU OO0YYEHUH OHOJIOTHH Ha YIiIyOJEHHOM YPOBHE SIBIISICTCS
MPOBEJCHUE JIA0OPATOPHBIX M MPaKTHYeCKHX pabor. Takxke ydacThe OOydarolmmxcs B
BBITIOJIHGHUM  TMPOCKTHBIX W y4eOHO-HCCIEIOBATEIbCKMX pabOT, TEMaThKa KOTOPBIX
OTPENENSICTCS YYUTEIIEM Ha OCHOBE HMEIOIIMXCS MAaTepHUaIbHO-TEXHUYECKUX PECypCOB U
MECTHBIX TIPUPOIHBIX YCIOBHUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IpPOrpaMMbl, BBIJEIEHHOE KVpPCUBOM, HE BXOAMT B  IPOBEPKY
rocynapcTBeHHoi utorosoi arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUICKCHAs Hayka. KpaTkas ucTtopusi pa3BuTHs OHOJIOTHH.
buonornyeckne Haykm W u3ydaemble MMH TpoOineMbl. DyHIaMeHTaIbHBIC, NPUKIATHBIC H
[IOMCKOBBIE HAyYHbIE UCCIIEOBaHMsI B OMOJIOTUH.

3HaueHue OHOJIOTMH B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosorueil. 3HaueHue OWOJOTMM B MNPAKTHUYECKON
NESTEIbHOCTH YEJIOBEKa: MEIMIMHE, CEJIbCKOM XO3iHCTBE, IPOMBILIUIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpauuu

[Hoptpersl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, V. I'apsei, I
Mennens, B. W. Bepnanckuii, WU. II. IlaBnoB, M. . MeunukoB, H. W. Baswios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTHN C IPYrUMH Haykammuy, «CucteMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKuBble cucTemMbl Kak mpeaMeT u3ydeHus ouosnoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XMMHYECKOTO COCTaBa, AMCKPETHOCTb U LEJIOCTHOCTb, CJOXXHOCTh U YHOPSAJOUYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpraHU3alus, CaMOBOCIPOM3BEICHHE, Pa3ApaKMMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alid >KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KJIETOYHBINA, TKaHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHCTEMHBIN (6MOTeOTIEHOTHYECKHH),
ouocoepusiit. [Iporeccsl, mpoucxoasiye B XUBBIX cucreMax. OCHOBHbIE NMPU3HAKHU >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHusI MaTepuu. Hayku, u3ydaroniue »UBbIE€ CUCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3aIUH.

N3yuenune xuBBIX cucteM. Metoapl Ouonornyeckoi Hayku. HaOmropeHue, m3aMepeHue,
OKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsTHe O 3aBUCUMOW M HE3aBHUCUMOU
nepemenHoil. IlnmanmpoBanue skcrnepumenta. I[loctaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonsarue BeIOOPKHU U €€ 1ocTOBepHOCTh. Pazdbpoc B Ouonornueckux AaHHbIX. OlleHKa
JOCTOBEPHOCTH MOJIyUYEHHBIX Pe3yNbTaToB. [IpHUMHBI MCKaX)EHUS PE3yIbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmumer u cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HH», «bHOJOrMYecKne CHUCTEMBI»,
«CBOMCTBA KUBOU MaTtepun», «YPOBHU OPraHU3aLUU KUBOM IPUPOIbD, «CTpOEHHUE )KUBOTHOU
KiIeTkn», «TkKaHM  KUBOTHBIX»,  «CHCTEMBl  OpPraHOB  YEJIOBEYECKOI'O  OpraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU TPUPOIBI».

Ob6opynoBanue: 1abopaTopHoe 000pyJOBaHKE s TPOBEACHUS HAOII0AEHUH, H3MEpEHNUH,
JKCIEPUMEHTOB.

IIpakTHyeckass padora «/cnosb30BaHUE Pa3IMYHBIX METOJOB MPU HU3YUYEHHUH KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Knetka — cTpykrypHO-(DyHKIIMOHANBbHAS €IMHUIIA XUBOTO. VCTOpUS OTKPBITHS KIETKH.
Pa6otel P. I'yka, A. JleBenryka. Kierounast teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOJKEHUSI COBPEMEHHOM KJIETOUHOM TEOpUU.

MeTonpl MONEKYISAPHOM U KIETOYHOW OHMONOTHH: MHUKPOCKOINHUS, XpomaTtorpadus,
anekTpodopes, MeETOJ MeueHbIX aroMoB, auddepeHuIManbHOe — IEHTpU(YTrUpOBaHHE,



KyJIbTUBUPOBAHHUE KIETOK. M3yuenue DUKCUPOBAHHLIX KAemoK. DIEKTPOHHAS MUKPOCKOIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuper u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKpOCKOMm», «McTopus
Pa3BUTUS METOJI0OB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKpPOIpPENaparbl PacTUTEIbHBIX, KMUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckas padora «V3yueHne MeTONOB KIETOYHOW Owosoruu (xpomarorpadus,
anekrpodopes, nuddepennuanpHoe neHTpudyrupoanue, [ILP)».

Tema 4. Xumnueckasi Opranu3anus KIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOJIEMEHTHI. Bona u €€ posnp
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISIUH.
MuHepanbHble BelIecTBa KJIETKH, UX Ouosiornyeckasi poib. Posib KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KieTku. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mojekynbl. [lepBuunas cTpykTypa Oenka, MENTHAHAS
CBs3b. BTOpuuYHas, TpeTWyHas, 4yeTBepTHUYHas CTPYKTyphl. [leHarypauus. CBoiicTBa OeNKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHocaxapuapl, JUCaXapuabl, OJUATOCAXapuabl M MoJucaxapuasl. OOt
IUIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBO/IOB.

Jlumupael.  TuppoduneHO-rUApodoOHBIE  cBoiictBa.  Kiaccubukanus — aumujaos.
Tpurmunepuapl, Gochoaunuibl, BOCKH, CTepouibl. bruonornyeckue ¢hyHkiuu aunuaoB. OO0mme
CBOWMCTBA OHOJIOTMYECKUX MeMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKAHHIO,
MOJIYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JIHK u PHK. Crpoenue nykinenHoBbix kucioT. HykimeoTuasl.
[Mpunnun kommmiementapHoctu. IlpaBunmo Yapradda. Crpykrypa JJHK — nBoiinas crimpais.
Mecronaxoxaenue u ononornueckune Gynknuu JJHK. Bunst PHK. ®yaknun PHK B kertke.

Crpoenune mosekynbl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonorudeckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCYHMKH, UX (QyHKIMH B KIETKe. /[pyeue
HyK1eo3uompugochamot (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHEe U OHOPHU3WYECKHE HCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuoMoliekyl. Mooderuposanue cmpykmypsvl u  QyHKYu
buomonekyn u ux Komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CUHme3 OUOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanun

[Toptpertsr: JI. [lonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, . Canrep, C.
[Ipy3unep.

Huarpammber:  «PacnpeneneHue XUMHYECKUX DJIEMEHTOB B HEXHUBOH  IPUPOJIEY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmumer u cxemsl: «llepuoguueckass TabnuIa XUMHUYECKUX DIEMEHTOB», «CTpoeHue
MOJIEKYNBI BOJbI», «BemiectBa B cocTtaBe oOpraHu3moBy», «CTpOEHHE MOJIEKYNBI Oelkay,
«CTpyKTyphl O€IKOBOW MOJEKYNbl», «CTpoeHHe MOJEKYNl YrieBoaoB», «CTpoeHHe MOJEKYI
nunuoBy», «HykinenHoBbie KUCI0Th, «CTpoeHue moiiekyinsl ATD».

Ob6opynoBaHue: XUMHUYECKas ocyia 1 000pyI0BaHuUE.

JlaGopatopHasi padora «O0HapyXeHue OeNKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX PEAKLIUII».

JladbopaTopHas paGora «/cciaeqoBaHue HYKIEMHOBBIX KHCIOT, BBIJIEJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTtpoenne u pyHKINH KIETKH



Tumbl KJIETOK: dYKapHOTHUYECKass W IpokapuoTuieckas. CTPyKTYpHO-(YHKIHOHAIbHBIC
o0pa3oBaHUS KJICTKH.

CrpoeHre MpOKapUOTHYECKON KIeTku. KierouHas cTeHka OakTepuil W apXxem.
Oco0eHHOCTH CTPOEHUs TeTepOoTPO(HON U aBTOTPO(HON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb MPOKAPUOT B OUOIIEHO3AaX.

Crpoenne n (HyHKIMOHUPOBAHUE DYKAPUOTHUECKOW KIIETKH. [Imazmarmueckas meMOpaHa
(mmazmanemma). CTpykTypa IUIa3Matudeckoid MeMmOpaHbl. TpaHCHOPT BeEmIECTB 4Yepe3
IUTa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (muddysus, oOneru€nHas mudys3us), aKTHBHBINT
(TepBUYHBIA W BTOPUYHBIH aKkTUBHBIA TpaHcnopt). [lomymponunaemocts memOpanbl. PaGora
HaTpUI-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOUTO3, (paronuro3. Dk3ounuTto3. KinerouHnas creHka.
Crpykrypa v QyHKIIUU KIETOYHON CTEHKH pacTeHH, rprboOB.

Huromna3zma. Ilutozome. Ilutockener. [IBmwxkenue mutomiazmbl. OpraHowabl KIETKH.
OnHoMeMOpaHHbIE OpraHoubl KIETKH: sHAoIuIazmMaTnueckas cetb (JI1C), annapar INonbmxu,
JIM30COMBI, UX CTpoeHHE W (QYHKIUH. B3auMoCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrpoeHue rpaHyasipHOro petukynyma. Mexanusm wuanpasnenus 6enkos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [Imagkuih  (arpaHynisipHBIN)
sHAOIUIa3MaTHUecKuil peTukynyMm. CekperopHast ¢yHkius anmapata ['onbmkxu. Moouguxkayus
benxos 6 annapame I onvoxcu. Copmuposka benxos 6 annapame I onvodcu. TpaHCTIOPT BENIECTB
B KieTKe. Bakyonu pacturensHbix KieTok. Kiterounslii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOWbl KJIETKH: MHUTOXOHIPHUM, IIIACTUABL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHIpUM # minacTuia. [lepBuuHble, BTOPUYHBIE U CJOXKHBIE IJIACTH]IBI
(OTOCUHTE3UPYIOIUX JYKapuoT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIIACTBI  BBICHIMX
pacTeHui.

HememOpanHnble opraHouzps! kieTkn CTpoeHHe M (pyHKUMU HEMEMOPAHHBIX OPraHOMIOB
kietku. PubGocombl.  [Ipomesicymounvie  ¢hunamenmol. MuxpoduinamMeHTsl. AKmuHosble
Mukpoghunamenmol. MBblIIEUHbIE KIETKU. AKMUHOGblE KOMNOHEHMbl HEeMbIUEUHbIX KIEemOK.
MukpoTtpy6ouku. Krnerounsrii mentp. CTpoeHHE H JBIKEHHE JKI'YTUKOB M PECHUYEK.
MuxkpoTpyOouku nuTomiasmsl. LleHTpuois. benku, accoyuuposannvle ¢ MUKpO@DUIAMEHMaMu U
muxpompyboukamu. Momoprwie benxu.

SAnpo. ObGonouka Aapa, XpOMaTHH, KapHOIUIa3Ma, SIIPBIMIKH, UX CTPOEHHE U () YHKIHH.
SnepHblil 6enkoBblli MaTpuKC. [IpocTpaHCTBEHHOE PAcHOJIOKEHHE XPOMOCOM B HMHTEp(hazHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHa — TUCTOHBL. J{unamuxa s0epHoll
00010uKU 8 Mumose. fl0epHvili mpancnopm.

Knerounsie  BkmtoueHusi.  CpaBHHMTENIbHAas  XapaKTEPUCTHKA  KIETOK  3YKAapHOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM ).

JdeMoHcTpanun

[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE 3YKApUOTHUECKOM KieTkn», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHne pacTUTEIbHOHN KiIeTKN», «CTpoeHrne MUTOXOHAPUMNY, «Sapoy», «CtpoeHue
IIPOKapPUOTUYECKOMN KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpEnapaTbl PacTUTENbHBIX, >XHUBOTHBIX
KJIETOK, MUKpOTIpenapaTsl OaKTepUalbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3yyeHue cBOMCTB KIETOUHOW MEMOPaHbI.

JlabopaTopHnasi padora «/ccnenoBanue 1asmMonusa U AEIUIa3MOJIN3a B PACTUTEIBHBIX
KJIETKaX».

IIpakTnueckas padora «3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. OOMeH BelecTB M NPEeBPAaLCHHE JHEPTHH B KJIETKe

AccuMMWISIIMA ¥ AUCCUMMIISALUS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH U reTepoTpoHBIA. YyacTHe KuCIOpoAa B OOMEHHBIX  Ipolieccax.



DOunepreruyeckoe obecrneueHne KieTku: mpeBpamenne AT® B 0OMEHHBIX THpoleccax.
@depMEeHTATUBHBIA XapaKTep peakUuuil KIeTOYHOro meradbonmsma. DepMeHTHI, WX CTpOEHHE,
cBoiictBa W MexaHusM neiictBus. Kodepmentsl. Otiamuus (GepMEHTOB OT HEOPTaHUYECKHUX
KaTain3atopoB.  benku-akTuBaTopel W OEIKU-MHTHOUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT pa3IUYHbIX (PaKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHWYECKHX BEUIECTB B KiEeTKe. DOTOCHHTE3. AHOKCUEHHbIU U
oxcueennvlll  pomocunmes vy baxmepui. Ceemocobuparowue nueMenmsl U NUSMEHNMbL
peakyuonHozo yenmpa. Ponp xmoporactoB B nporecce (otocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt gpomocunmesa. IIpoayKTUBHOCTh (POTOCHHTE3A.
Bnusiare pa3nuvHbIX GaKTOpPOB Ha CKOPOCTH (hoToCHHTE3a. 3HaYeHHE (POTOCHHTE3A.

XemocuHre3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIUPYIOIINE
OakTepuu, kene300aKTepuu, cepoOaKkTepuu, BOAOPOIHbIE OAKTEpUU. 3HaUEHHE XEMOCHHTE3A.

AnasrpobHble opraHu3Mbl. Buasl 6poxkenus. [IpogykTsl OpokeHHsl U UX HCIOJIb30BAHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTUM W BO30YyIUTEITH
0ose3Hel.

AdpoOHBIE OpPraHU3MbI. JTambl HEPreTHYECKOro oOmeHa. [loaroToBUTENBHBIN ATarl.
I'mukonu3 — 6ecKUCIOpOHOE PACHIEIUIEHNE TIFOKO3HI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JAbIxaHue. Poib MUTOXOHIpU B mpoleccax
ouonoruueckoro okucieHus. L{uknudeckue peakuuu. OxkuciauTenbHoe QochopunupoBaHue.
Onepeuss membpannozco epaduenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmasel. IlpeumyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB IMEpe] aHadPOOHBIM.
O PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetsr: k. [Tpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr 1 cxembl: «DOTOCHHTE3», «DHEpreTudeckuii oOMen», «buocuHTe3 Oerkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyI0BaHUE Ui IPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JladbopaTopHasi paGora «/3yuyeHHe KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
MpUMepe aMUIIa3bl WK KaTaaasbl)y.

JladbopaTopHas paGora «M3yueHue (EepMEHTATHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JlabopaTopHasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUY.

Tema 7. HaciencrBennasi uHpopManusi U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKLUIX MATPUYHOTO
cuHTe3a. Peanmusamus HacnencTBeHHOW wuH(opmanuu. [eHeTMYecKWi KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunslid cuaTe3 PHK. IlpuHUUIBI TpaHCKpUNIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAIUIEIBHOCTh, aCUMMETPUUHOCTh. Co3zpeganue mampuunvix PHK 6 sykapuomuueckoii
knemxke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranel. Yuactue TpaHcnopTtHeix PHK B OGnocunrese Oenka. YcinoBus
6nocunresa 6enka. Kogupoanue amuHokucaoT. Posb pubocom B GrocuHTe3e Oenka.

Cospemennvie npedcmasierus o cmpoenuu 2enog. OpraHuzanus reHoMa y MPOKapuoT U
9yKapHoT. Perynmsuusi akTMBHOCTH TI'eHOB y mpokapuoT. ['mmote3a omepona (. XKako0, XK.
MaHno). MonexynapHvle MmexaHusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MpoIieccoB B kiieTke. KiieTounslit romeocras.

Bupycsl — HekieTouHble GOPMBI )KU3HU U oOsuratHbie napazutel. CTpoeHHe MPOCThIX U
CIIO)KHBIX BHPYCOB, pPETpPOBUpPYCOB, Oaktepuodaros. JKuszmnenmviti yukn JHK-codeporcawyux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycubie 3a0oyieBaHus 4enoBeKa, KHBOTHBIX, pactenuit. CIIMIA, COVID-19,
COLIMANIbHBIE M METUIIMHCKUE TIPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusos («bigdatay) cmpyxkmyphoix
ouonocuueckux oaunvix. Hamomexmonocuu 6 oOuonocuu u meouyune. Ilpoepammupyemvie
@yuxyuu d6enxos. Cnocobvl 0ocmasKu 1ekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. Y. IBaHOBCKUI.

Tabmumer w cxembl: «bumocuHTe3 Oenkay, «[eHermueckuit kom», «Bupyce,
«bakrepuoparmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa».

Tema 8. /KuzHeHHBIN HUKJI KJIETKU

Knerounsnii muki, ero mepuonsl u perymsiuus. Mutepdaza m muto3. OcoOeHHOCTH
IpolLeccoB, mpoTekaronx B uHTepdase. Iloaroroska kineTku k aeneHuto. IIpecnHreTnueckuii
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) MEPUO/IbI
uHTEpPassbl.

Marpuunsiii  cunte3 JHK —  permmkanma. Ilpuwnnuner  perumkanum — JJHK:
KOMIIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIApalIeIbHOCTh. MexaHu3m
pemukanun  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeinmoMmepsl U TeloMepasa.
XpOMOCOMHBIN HAOOp KJIETKH — KapHUOTHUIl. J[MIJIOMIHBIA M TarjIouJHBIA HAOOPBI XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetku — mMuTo3. CTaguu MHUTO3a W MPOUCXOJSANINE B HUX MPOIECCHl. THUIIBI
muTo3a. Kaproknnes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsimust mMutoTHueckoro uukia kieTkd. [IporpamMmupyemasi kiierouHas ruOenb —
anonTo3.

Knerounoe a1po, XxpoMoCoMBbI, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughepenyuposxu, cmapernus u eubenu kiemox. «l{ugpposas xnemrkay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpauuu

Tabmuipl 1 cxembl: «KU3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpoMocomy,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKpompenaparbl: «MuTo3 B KJIE€TKaxX KOpelKa
JIyKay.

JlaGoparopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopHas padora «HalOmroneHrne MUTO3a B KJIETKaX KOHYMKA KOpeEIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpernapaTax)».

Tema 9. Ctpoenne u pyHKIHMH OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3mMoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJTHOKIETOUHBIE BOJIOPOCIH, Apyrue NpoTucThl. KoloHnansHbie
OpraHU3MBbI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMBbI OPTaHOB.
Opranusm Kak exquHoe nesoe. 'omeocras.

Tkanu pacrenuii. Tumel pacTUTENBHBIX TKaHEW: o0Opa3oBaTenbHas, MOKPOBHAs,
MPOBOJIAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHHUS, (PYHKIUN U PacloIOKEHUS
TKaHEH B OpraHax pacTEHUN.

TkaHM JKUBOTHBIX M  4YeloBeKa. THUIBI JKUBOTHBIX TKaHEH: AOUTENHANIbHAS,
COCIMHUTENIbHASA, MbIlIeuHasi, HepBHas. OCOOCHHOCTH CTpOoeHUs, (PYHKIUH U pacmoSIOKEeHHUs
TKaHEH B opraHax KHUBOTHBIX U YE€JIOBEKa.

Opranbl. BereraruBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opralbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHoB U CUCTEM OPTaHOB.



Omopa Tenma opranusmoB. Kapkac pacrenuii. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapyKHbIi 1 BHyTpeHHUI ckeneT. CTpoeHHE U TUIIbI COSAMHEHUS
KOCTEH.

JIBi>xeHue opraHu3MoB. JIBHKEHHME OJHOKJIETOYHBIX OpPraHu3MOB: amMEOOHIHOE,
KT'YTUKOBOE, pEeCHHUYHOE. JIBKeHHEe MHOTOKJIETOYHBIX PACTEHHM: TpPONMU3MblI W HACTHUU.
JIBM>KeHME MHOTOKJICTOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllieuHas cuctema. Pednexc. CkeneTHbie
MBIIIIIBI U UX paboTa.

[Muranue opranuszmoB. [loryomieHne BOJbI, YIICKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. l[lutanue >KUBOTHBIX. BHYTPHUIIONOCTHOE W BHYTPUKIETOYHOE IHILEBAPECHHUE.
[lutanne MO3BOHOYHBIX KXUBOTHBIX. OTAENBI MUINEBAPUTEIHLHOTO TpakTa. llumieBapuTenbHbIC
xkenesbl. [IumeBapurenbHas cucreMa 4enoBeKa.

Jpixanue opranu3MoB. [[pixanue pacteHuid. [[pixanue >kuBoTHBIX. J(uddy3us razos yepes
MOBEPXHOCTh KiIEeTKU. KoxHoe npixanue. [[pixarenpHas moBepxHOCTh. JKabepHoe U JIEro4HOE
npIXxaHue. JIpIxaHue TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOXKHEHUE
CTpPOCHHs JETKUX TO3BOHOYHBIX >KUBOTHBIX. JlpIXaTenbHas cucTeMa deloBeka. MexaHu3m
BEHTIJISIIIUM JIETKUX Y TITUIl U MJIEKOTIUTAIOMKX. Perymsimus apixanus. JpixaTenbHbie 00bEMBI.

TpancnopT BemecTB y OpraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHui. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranel. KpoBeHocHass cucreMa
MMO3BOHOYHBIX JKUBOTHBIX M 4YenoBeka. Cepjile, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOBOOOpaIeHus.  DBOJIONMOHHBIE  YCIOKHEHUS  CTPOCHHMSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuusi.

Beimenenne y opraHusmoB. Beinenenue y pacteHmil. BelneneHue 'y KMBOTHBIX.
Cokpaturensuple Bakyonu. Opranbl BbifeneHus. QOuibTpanus, cekpeuds Hu o0paTHoe
BCaChIBaHUE KaK MEXaHU3Mbl pabOThl OpraHoB BbifeneHus. CBs3b MOJOCTH Tella C KPOBEHOCHOM
U BBIACIUTEIBHON cHUCTeMaMH. BplfelieHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesoBeka. [louxm.
Crpoenue u ¢pyHKImonupoanue Hedpona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil u
LIMCTHI MPOCTEUIIINX. 3alUTa Y MHOTOKJIETOUHBbIX pacTeHnil. Kytukyna. Cpeactsa macCUBHOM U
XUMHAYECKOU 3a1UTEl. DUTOHIIMEL.

3amuTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. [[OKpOBBI M MX MPOM3BOIHBIE. 3alUTa OpraHu3Ma
oT OosiesHel. MMmyHHas cucremMa deloBeka. KIETOUHBIHE M TyMOpaJbHBIA HWMMYHHUTET.
BpoxnéHuenii u  mpuOOpeTEHHBIM  crenUM(PUYSCKU HMMYHHTET. Teopus KJIOHAJIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, @. M. beprer, C. Tonerasa). BocnaymrensHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI.

Pazgpaxxumocte M perymsuus y OpraHu3mMoB. Pa3apaxuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U perynsinusi y pacteHuid. PocTtoBble BemiecTBa U ux
3HauYEHHUE.

HepBHas cuctema u pednexkropHas perynauus y >XKUBOTHbIX. HepBHas cucrema u eé
OT/EJbl. DBOJIIONUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI y KUBOTHBIX. OTHeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduiekc u peduexkropHas ayra. besycnoBHbie U
YCIOBHBIE PEIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPHHHAs CUCTEMa KUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBHME TOpPMOHOB. B3aMMOCBSI3b HEpPBHOU U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmumel u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCITHY,
«baktepun», «lIpocredimue», «OpraHbl LBETKOBBIX pacTeHui», «CUCTeMBbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE HaceKOMbIX», «TKaHU pacTeHui»,
«KopueBbie cucrembr», «CtpoeHue crebns», «CTpoeHHEe JIHCTOBOW MIACTHHKWY, «TkKaHH
XKUBOTHBIX», «Ckener uenoBekay, «llumeBapurenvHas cucremayn, «KpoBeHOoCHas cuctemay,



«/pixaTenpHass cucrema», «HepBHas cucrema», «Koxa», «MpblieyHas cucremay,
«BpiienuTenbHas cucreMa», «HIOKpUHHAsA cuctema», «CTpoeHue MbIiby, « IMMyHUTETY,
«KumeunonosnoctHeie», «Cxema NUTaHUs pacTeHuit», « KpoBeHOCHbIE cHCTEMBbl TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruape», «CTpoeHue mianapun», « BHyrpeHHee CTpoeHHUE J0KIE€BOrO
yepBs», «HepBHas cucrema psid», «HepBHass cucrema nsarymku», «HepBHas cucrema
npecMbIkaomuxcs», «HepBHas cuctema ntuiy, «HepBHas cucTteMa MIICKOTUTAIOUIUX,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpPOIIpenapaThl OJHOKIETOYHBIX OpPraHHU3MOB,
MHKpOIIpenapaTsl TKaHeH, paKOBHHBI MOJUIFOCKOB, KOJUICKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBHIC
AK3EMIUISIPhl KOMHATHBIX PACTEHHM, TepOapuu pacTeHUIN Pa3HBIX OT/ENIOB, BIAYKHBIE MpenapaTsl
YKUBOTHBIX, CKEJIETH TTO3BOHOYHBIX, KOJUIEKIIMN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJI0OBEKa,
o0opynoBaHue s JE€MOHCTpAalMd T[OYBEHHOTO UM BO3AYIIHOIO TMTaHUS PACTEHUH,
paciiernyeHuss Kpaxmajga U OenkoB MoJ JeHCTBUEM (EpMEHTOB, O0O0OpyAOBaHME s
JEMOHCTPAIMH OTBITOB M0 M3MEPEHHIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX
JBYKEHUM, MO TOJIOBHOTO MO3Ta PAa3IMUHbBIX KUBOTHBIX.

JladopaTopHas padora «/3ydueHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydeHne TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOkeHHe U pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOKEHHUS OPTaHU3MOB: Oecroyioe (BKJIF0Yasi BEreTaTUBHOE) U T0JI0BOE. Bribl
0€ecI10JI0ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYISALUS, (pparMeHTanus, KIOHUPOBaHUE.

[TosmoBoe pasmuokenue. [lonoBeie kieTku, WM rametrsl. Meio3. Craguu wmenosa.
[ToBenenue xpomocom B Mmeio3ze. Kpoccunrosep. buonorndeckuii cMbICi M€i03a U MOJIOBOTO
npouecca. Meito3 u ero MecTo B d)KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButue. ['ameroreHe3 y KMBOTHBIX. [lojloBble  Kene3bl.
OO0pa3oBaHue W pa3BUTHE MOJIOBBIX KiIeToK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmnonoTBopeHre ¥ 3MOPHOHANIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIOTHs — HayKa O pa3BUTHH
opranu3mMoB. Mopghozenez — 00na uz enaeuwvix npooaem smopuonocuu. Konyenyus mopgozeros
u mooenu mopghoeenesza. Ctaauu SMOpHUOTEHE3a KUBOTHBIX (Ha IpUMeEpe JIATYIIKH). [[pobieHue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvl
onacmyn. OcoOEHHOCTH JPOOJIECHUS MIICKOTHUTAIONINX. 3apOJBIIICBbIC JUCTKUA (TacTPYIISIIIUs).
3aknazka OpraHoB M TKaHEW W3 3apOJbIIEBBbIX JMCTKOB. B3auMHoe BiMsHHE YacTeil
pasBHBaroOIIerocss 3apojeiia (3MOpHOHANbHAs UWHAYKLHMSA). 3aKiajka IUlaHAa CTPOEHUs
KUBOTHOTO KakK pe3yJbTaT HUEpPapXUUYECKUX B3aUMOJEWUCTBHI TeHOB. BiusHue Ha
SMOpPHOHAIIEHOE PAa3BUTHE PA3TMYHBIX (PAKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBOTHBIX. llocTamOpuonanmpHbi mepuon. [Ipsmoe u HempsimMoe
pazButue. Pa3Butue ¢ metamopdo3oMm y OECIO3BOHOYHBIX U TIO3BOHOYHBIX IKUBOTHBIX.
buonornueckoe 3HaueHHe NMPSIMOTO M HEMPSIMOTO Pa3BUTHUA, UX PACIIPOCTPAHEHUE B MPHUPO/IE.
Tunel pocta XUBOTHBIX. DakTOpbl pEryasillMM pOCTa KUBOTHBIX U 4enoBeka. Craguu
MOCTAIMOPHOHATBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueloBeka. llepnonabl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.

PasmHoxenne u paszButue pacreHuil. ['amerodur u cnopodur. Meiio3 B KHU3HEHHOM
nukine pacrenuid. OOpazoBaHuMe cmop B Tpolecce Meio3a. ['ameToreHes y pacTeHUil.
OmnjofoTBOpEHHE M Pa3BUTHE PACTUTEIBHBIX OpPraHuU3MOB. J[BOWHOE OIJIOIOTBOpEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMCHH.

MexaHu3Mbl peryisii OHTOIE€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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



Tabmuuer n cxemsl: «BererarnBHOE pa3MHOKEHUE», «TUIBI OECHOJOr0 pa3MHOKEHH,
«Pa3MHOXEHHE XJIaMUJIOMOHAAb», «Pa3MHOXKEHHE 3BIVIEHB», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombl», «l'amerorenes3», «CTpoeHHe SUIEKICTKA U CIIEPMATO30Ua»,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3Butue», «Pa3Burne Maiickoro
Kykay», «Pa3sBurue capanum», «Pa3Burtue IArymkmn», «/[BolHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OJHOJOJbHBIX M JIBYAOJbHBIX pacTeHUi», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <OKW3HEHHBIM LHUKI MXa», <OKWM3HEHHBIM LUKI M[aroOpOTHUKAY,
«OKM3HEHHBI LIUKIT COCHBD».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENaparhl SHLIEKIETOK U CLIEPMaTO301/10B,
Mozenb «L{UKT pa3BUTHS JSATYILIKW.

JladbopaTtopnasi paGora «M3yueHue CTpPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

IIpakTHyeckass padora «BbIABICHHE NPHU3HAKOB CXOJCTBA 3apOJBIINIEH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXKEHHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPTraHU3MOB

Uctopus craHoBiIeHUS U Pa3BUTHS T'€HETHKH Kak Hayku. PaGotel I. Menpens, I'. ne
O®pusa, T. Moprana. Ponb oredecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Pabdorer H. K.
Konsrona, H. M. Basunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE T€HETHYECKHE TOHSATUSI U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUICIbHBIE
TEHbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA M PEIECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JWHUS, TUOPUAbI, TeHOTHMN, (eHoTUrl. OCHOBHBIE METObl T€HETHKU:
TUOPUIOTOTUYCCKUH, ITUTOJIOTHYCCKHIH, MOJIEKYJISIPHO-T€HETHYECKUM.

JdemoHcTpauuu

[Toptpetsrl: I'. Menaens, . ne @pus, T. Mopran, H. K. Konesuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. TumodeeB-PecoBckuii.

Tabmuis! u cxembl: «MeTobl TeHETUKNY, «CXEMBbI CKPELTUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TCHETHICCKUX UCCICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. I[lepBolii 3akoH MeHzuenss — 3aKOH €IMHOOOpa3us
rubpuioB nepBoro mnokoijeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH Menzaens — 3akoH
paciuernyeHus mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TAMET.

AHaJ'II/ISI/Ip}IIOH_ICC CKpCIIUBAHUC. HpOMe)KYTOqHLIfI XapakTep HacCJICJOBaHUA.
Pacmiennenue IMIPHU3HAKOB ITPH HCIIOJITHOM JOMHWHHUPOBAHUM.
[[I/II"I/I6pI/II[HOC CKpPCIIUMBAHUC. TpeTHﬁ 3aKOH MeHaenss — 3akKOH HE3aBHCHMOIO

HaclleZI0BaHUs MPU3HAKOB. LluTosiornueckue 0CHOBBI IUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHoe HaciieioBaHue npusHakoB. Pabotel T. Moprana. CueruieHHOe HaclejoBaHue
I'€HOB, HapyIlleHUE CLEIUICHUS MEeX /1y FeHaMU. XpOMOCOMHasl TEOpUsl HACIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHU3M OINpPEAEICHUS IoJa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['oMOramMeTHbIi M rereporaMeTHbli moJ. ['eHeTnyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKkoB, CLEIJIEHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucrema. llneloTponuss — MHOKECTBEHHOE [EHCTBUE TI€Ha.
MHOXeCTBEHHBIN ayuienu3M. B3aumoneicTBue HeauleNbHbIX T'eHOB. KoMIeMeHTapHOCTS.
Onucras. [Tomumepust.

I'eHeTnueckuii KOHTPOJb pa3BUTHUA PACTEHUH, >KMBOTHBIX M YEJIOBEKa, a TaKke
(U3MOJIOTHYECKUX TPOIECCOB, TMOBEJICHUS W KOTHUTUBHBIX (yHKUMH. [eHeTnueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3MBbl B3aUMOJACHCTBHUS «XO35IMH — Mapa3uT» U «XO35SUH —
MUKpOOHOMY. ['eHeTHUecKne aceKThl KOHTPOJIA U U3MEHEHUs HaclleZCTBEHHONW HH(OopMaIiu B
MIOKOJIEHUSAX KJIIETOK U OPTaHHU3MOB.



JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «IlepBblif U BTOpOIi 3aKoHBI Menaens», «Tpetuit 3akoH MeHnens»,
«AHanuzupyrollee ckpelmuBanue», «HenonHoe nomuHupoBanue», «CLHEIUIEHHOE HACIEI0BaHUE
MPU3HAKOB y Apo30¢uis», «I'eHetuka nona», «Kapuortun yenoseka», «Kapuotumn qpo30Quisn»,
«Kapuotun ntuub», «MHOKECTBEHHBIN AJIETU3M», «B3auMOIEICTBUE T€HOBY.

ObopynoBanue: MOJENb Ul JEMOHCTpAIMK 3aKOHOB €IMHO00pas3usi THOPHIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUS NPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOTO
HacjeA0BaHus PU3HAKOB, MOJIENb JUIsl IEMOHCTPALUU CLEIUIEHHOTO HACJIEIOBAHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKpoTpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3yuyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Y
TPO30(UITBI.

IIpakTnueckas padora «/3ydeHue pe3ynbTaTOB AUTMOPUIHOIO CKPEIIMBAHUS Y
JPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. V3MeHYHBOCTH
npu3HakoB. KadecTBeHHbIE M KOJMYECTBEHHbIE TMpPU3HAKU. BuIbl  HM3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass u3sMeHYMBOCTh. Posib cpeapl B (opMmupoBaHUHM MOIU(PUKALHOHHON
n3MeHunBocTH. HopMma peakuuu npusHaka. BapuanmoHHbIN ps ¥ BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunnueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTHUIIMYECKON W3MEHUYMBOCTH. Buabl
FeHOTUITNYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAs!.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJAHUH T€HETHUYECKOT0 pazHooOpa3us
B MpeJeNax OJHOrO BUAA.

MyranvoHHass HM3MEHUYMBOCTh. Buapl Myranuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYLMPOBAHHBIE MyTalWW. SnepHble W LUTOIIA3MATHYECKHE MYTAlWH.
Comarnueckue W MOJOBble MyTauuu. [IpuunHBI BOBHMKHOBEHHsI MyTauuid. MyTareHbl U HX
BJIUSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHUX
psanoB B HacienctBeHHoW wu3meHuynBoctH (H.M. BaBwmiioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopos 6 HAcC1e008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS V OPSAHUZMOS.

JdeMoHcTpanun

IToptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bauinos.

Tabmumpel 1 cxembl: «Buabl u3MeHYUBOCTHY, «MoauduKaMOHHAs W3MEHUHUBOCTDHY,
«KoMmOuHaTBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogoTBopeHue»,  «l'eHeTuueckue
3a00JieBaHUS YellOBeKay, «Buabl myTaruiiy.

O6opynoBaHue: XUBble U TrepOapHbIE SK3EMIUIAPhl KOMHATHBIX PACTEHUN, PUCYHKH
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMHU U3MEHYHBOCTH.

JlabopaTtopnass pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAIIMOHHOMN
U3MEeHUMBOCTH. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KPUBOW».

IIpakTuuyeckas padéora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparTax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHas NIporpamMma HCCIEJOBaHUS T'€HOMa 4eEJIOBEKa.
Metoapbl M3ydyeHHs] TEHETHKH YeJOBeKa: I'€HeaJIOrnYeCKUid, OJIM3HENOBbIN, IIUTOreHEeTUYECKUH,
MONYJISIIUOHHO-CTATUCTUYECKUM, MOJIEKYJIIpHO-TeHeTHUecKnidi. COBPEMEHHOE OIpENIEIeHHE
TEHOTUIIA: TIOJTHOT€HOMHOE CEKBEHUPOBAaHUE, FTEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomouisto ITIP-
aHanu3a. HacnencrBennsle 3a00s1eBaHus YeI0BEKa. | eHHbIE U XpOMOCOMHBIE 00JIE3HU YeIOBEeKa.
bone3nu ¢ HacieICcTBEHHOM NpeapacloJIOKEHHOCThbIO. 3HAYEHHE MEIULMHCKON TE€HETUKH B



MPEIOTBPAIICHUN W JICUCHUW T'E€HETHYECKUX 3a00JieBaHUU dYeloBeka. MeIHKO-TeHETHYECKOe
KOHCYNbTHpOoBaHue. CTBOJIOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO IPpy3a». DTHUYECKUE aCIIEeKThI
WCCIICIOBAaHUH B 00JIACTH PEAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue (HakTOpHl MOBBHIICHHON YYBCTBUTEIBHOCTH YENIOBEKAa K (DU3MYECKOMY U
XUMHUYECKOMY 3arpsi3HEHHUIO OKpYyXKaroumed cpeapl. [eHeTndeckas MpeapacioioKEHHOCTb
YeJI0BEKa K MaTOJIOTHsIM.

JdeMoHcTpanuu

Tabmumer u cxemsl: «KapuoTtun denoBekay, «MeTOIbI M3ydCHHS] TCHETUKH YEIOBEKay,
«["eHeTnueckue 3a00JICBaHUS YCITIOBEKAY.

IIpakTnueckas padora «CocTaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanuss ¥ CeleKIus. 3apoXkACHHE CENeKIMU W AoMmecTukanuu. Ydyenue H. .
BasuiioBa o LleHTpax npoucxoxaeHns U MHOroo0pasus KylbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JaHUM COPTOB pacTeHWi U mopoa KUBOTHBIX. CopT, Mmopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBocth H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKIIMOHHOM paboTHI.

Metoibl ceneKIMOHHOM paboThl. MIcKycCTBEHHBIN 0TOOP: MAacCOBBI U MHIMBUYaTbHBIM.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnblTanue mpou3BoAMTENel 1Mo MOTOMCTBY. OTOOp 10
TEHOTHITY C TIOMOIIBIO OIEHKH (PEHOTHIA TIOTOMCTBA U OTOOP IO TEHOTHUITY C TIOMOIIIBIO0 aHATIK3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PaamanvoHHBI U
XUMUYECKU MYyTareHe3 Kak WCTOYHUK MYyTalMid Yy KYJbTYpHBIX (OPM OPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOuHaHTHBIX JIHK ms
MOJIY4YEHUS UCXOTHOTO MaTepuaia sl CENeKIUN.

[Tonydyenne mosmmionsoB. BuyTpuBHmoBas ruOpummzanus. bBIu3KopoACTBEHHOE
CKpelllMBaHue, Wih UHOpuauHT. HepoacTBeHHOe ckpenuBanue, win ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIuS.
[Ipeononenne Oecruiogusi MEXBUAOBBIX T'HOpUAOB. JIOCTIKEHUS CEJEKIMM pacTeHU U
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe M H3YYEHHE T'€HETHYECKUX PECYpPCOB KYJbTYPHBIX PACTEHUH M UX TUKHX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCMEEHHBIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUSI CYUWEeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx udel u
nepcneKmuBHbIX MexHON02U.

JdeMoHcTpanun

[Toptpetsr: H. U. BaBuios, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuist 1 cxembl: «LIeHTpBI MPOUCXOKICHHS U MHOTO00Opa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PAJIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CEIEKLUN»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

JlabopaTopHas pa6ora «/3ydyeHue cOpTOB KyJbTYPHBIX PACTEHUU M MOPOJ JOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydueHne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHn».

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHHUS CENIEKIIMM PACTeHHH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIINIO, MIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBINA YU4acTOK, B TEIUIMYHOE
XO03SIICTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. buorexHo10rusi 1 CHHTeTHYeCKAas OMOJI0TUS

OOBEeKTHI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBbIE M TKaHEBBIE KYIbTYPHI,
MUKPOOPTraHU3MBI, WX XapaKTepUCTHKA. TpaaullMOHHas OHOTEXHOJIOTHUS: XjeOomeueHue,



MOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAee. Mukpoouonornueckuii cuare3. OObEeKThI
MUKPOOHOJIOTUYECKUX TeXHOJIOTUH. [Ipon3BoacTBO Oelika, aMHHOKUCIIOT U BUTAMUHOB.

Coznanue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANIPABICHHOIO  M3MEHEHMsS] U
KOHCTPYMPOBAHMS T€HOMOB C LIEJIbIO TI0Jy4E€HUsT OPraHU3MOB U UX KOMIIOHEHTOB, COJIEp KaIUX
HE BCTpEYaroLIUecs B IpUpojie OMOCUHTETUYECKHE MTYTH.

Kiterounas umxeHepus. MeTonbl KynbTypbl KJIETOK M TKaHEH PAaCTEHUN M KUBOTHBIX.
Kpunobanku. Comarndeckass ruOpuanM3anus W coMaTHyeckwii smOpuoreHe3. lcmonb3oBaHue
TallOuJI0B B CEJIEKUUU pacTeHui. [lonyuenue moHOKIOHANbHLIX awmumen. Hcnonv3oeanue
MOHOKIIOHANbHBIX U NOTUKTOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJO0TBOPEHHUE.
PexoHCTpyKIMA SAHLEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCILIAaHTALUU sAep
KIEeTOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHasi MHXeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBaHUE
pexomObunantHeix JIHK. Cozoanue mpanceennvix opeanuzmos. JIocTuXkeHUs U NEPCHEKTUBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHME W JTUYECKHUE MpoOJeMbl T€HHOU
HMHXEHEpPUHU.

Menununckue 6mnotexnonoruu. [loctreHomuas mudponas meauimna. [11[P-auarnoctuka.
MeTa0010MHBIH aHaIN3, TEHOLIEHTPUYECKUI aHAIN3 POTeoMa YeJI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 370poBbs. Vcmosnb3oBaHWe CTBOJIOBBIX KJIeTOK. TapretHas Ttepanusi paka. 3D-
OuouHXkeHepuss Juid pa3paboTKu (yHAAMEHTaJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHA,
CO3JaHMSI KOMIUIEKCHBIX TKaHEH COYETaHMEeM TEXHOJIOTUH TpEXMEPHOro OHONPUHTHHTA H
ckaddonauHra s penieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 0OecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtanoBieHHME MOJEKYISIPHBIX MeXxaHW3MOB (pyHKkumonupoBanus PHK-
COJIepKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS YEI0BEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmuer u cxembl:  «Vcmonp30BaHME  MHMKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KiteTouHas uHxxeHepus», «I eHHas HHKEHEpUsD).

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypeust «buoTexHoorus — BaKHeas Mpou3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJIOIMOHHBIX NMPEACTABJIEHUI B 0MOJI0THI

OpomonronHas Teopus Y. JapBuna. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Has JearesnbHocTh Y. JlapBuHa.

JIBukymue cuibl dSBodonMu BuigoB mo Y. JlapBuHy (BbICOKass HWHTEHCHUBHOCTH
pPa3MHOXEHHsSI OPraHM3MOB, HACJIEICTBEHHAss HW3MEHUYUBOCTb, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuatreTndeckoii Teopuu 3Boitonnu (CTI). HelrpanbHas Teopurs SBOTIOIHH.
CoBpemeHHas HBOIOIMOHHAS OHoJIOTHA. 3HAYEHHE HBOJIOIMOHHOW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpA.

JdeMoHcTpanuu

IToptpersl: Apucrtorens, K. JIlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, U.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonzaeitn, J. K. benses.

Tabmumer u cxembl: «Cucrema xuBoi mpupoasl (mo K. Jlunuero)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QGOPMUPOBAHUS TPHUCIOCOONCHUN Yy pacTeHUN u
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nmyremectsust Y. Jlapsunay», «Haxonku Y.
HapBuna», «®DopMbl 60prObI 3a cymiecTBoBaHue», «llopoabl romybeii», «MHoroobpasue



KyJIbTYpHBIX (hopM KamycTs», «Ilopoabl ToMalHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHKYLUIUX CHJ 3BOJIOLUN», «OCHOBHBIE
IIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonmymnsiuust Kak seMeHTapHas €AWHULA SBOIONUH. COBpEMEHHBIE METOJbl OLIEHKH
F€HETUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomynsuil. 3meHnenne reHo(onaa NOMysium Kak
AJIEMEHTApPHOE HBOJIIOIIMOHHOE SIBJIEHHME. 3aKOH reHeTuudeckoro pasHoBecust Jx. Xapau, B.
BaiinGepra.

OnemenTapHbie (DaKTOPBl (IBIDKYLIME CHJIBI) O3BOJIONUH. MyTallMOHHBIA MpOIIECC.
KomOunaTuBHass u3MeHUnMBOCTh. Jlpeii TeHOB — cilydailHble HEHalpaBJICHHBIE W3MEHECHUS
4acToT ayiene B momymsiusix. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pablUKA.
CHuoicenue eenemuyeck020 pasHooOpaszus: npudunsl u cireocmeus. llposenenue >¢ppexma
opetigha 2enos 6 Oonvwuux u manvix nonyaayuax. Murpamuu. M3o0msmms  TOMyIIsIuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoJornyeckas (penpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop 3Bosouud. DOpPMBI €CTECTBEHHOIO
otOopa: JBWXKYIIMM, CTaOMIM3UPYIOMIMM, pa3peiBatroniuil (au3pyntuBHbIN). [lonoBoit otbop.
Bo3HHKHOBEHHE U ABOJIIOLUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB KakK pe3yJabTaT MHUKPOIBOJIOLUMHU. Bo3HHKHOBEHUE
npucnocobaeHnit y opranusmMoB. Apomop¢o3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y OpraHu3MoB: Mopdojoruueckue, (U3HOIOrHYecKue, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOAIBOJIIOLHUU.
M3onsimmst — xmrodeBoi  (akTop BHmooOpaszoBanus. Ilyth m cmocoObl BHI000pa30BaHUSA:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOEC»
(momurutonan3zanust, rudpuanzanus). JJJIMTeIbHOCTh SBOTIOIMOHHBIX MPOIIECCOB.

Mexanusmbl popMUpOBaHUS OMOJOTHYECKOTO pa3HOOOpa3usl.

Ponp oBomtonmonHOW Ouonoruu B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUs
O6uopazHooOpaszus. MUKPOIBOMIONUS U KOIBOJIOIUS MAapa3uTOB M HUX XO035ieB. MeXaHU3MBI
(hopMUpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. YerBepukon, J. Maiip.

Tabmuist u cxembl: «MyTalmoHHas U3MEHYUBOCTHY, «[lomymsiOHHAsA CTPYKTYypa BUAAY,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  3BOJIIOIHHY,
«OKOJIOTHUYECKasi M3O0JIALMS MOMYJIALUA ceBaHCKOM Qopenny», «l'eorpadpuueckas U30IALIUSL
JUCTBEHHUIIBI CUOUPCKON M TUCTBEHHUIBI JaypcKoity, «[lomyasiuoHHbIE BOJHBI YUCIEHHOCTH
XHUIMHUKOB M XKepTB», «CXema JeMCTBHS €CTECTBEHHOro oTOopa», «DopMbel OOpbOBI 3a
CyIIIECTBOBaHHE, «MHaycTpranbHbIi MEJTaHU3M, «KuBbie HCKOTIAEMBbIE,
«I[lokpoBuTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemympexnaronias okpacka >XHUBOTHBIXY,
«Dusnonoruueckue agantanumny, «I[IpucnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEILHOCTDY,
«Kputepun Buma», «Bunpl-noitnukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BUJ00Opa3oBanus», «l'eorpadguueckoe BumooOpazoBaHMEe TPEX  BUAOB  JIAHJBIIIEH,
«IKOJIOTHYECKOE BHJI000pa3oBaHME BHJIOB CHHHUIY, «[lomumuonasl pacreHuit», «KamycTHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIMM HACEKOMBIX, Uydyesia MTHULl U 3Bepel C
IpUMEpaMU pa3IMYHBIX MPUCHOCOOJIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00pa30BaBIINXCS PA3TUUHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHNE H3MEHYMBOCTH y 0COOEH OJTHOTO BUIAY.

JlaGopatopuass pabora «lIpucrnocoOiieHuss OpraHu3MOB U UX OTHOCHTEJbHas
11e71eco000pa3HOCThY.

JlaGopaTopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onusi M €€ pe3yJibTaThl



Merto1pl u3ydeHust MakpolBoroLMy. [laneonTonornueckre METOAbl N3y4EHUS IBOJIIOLMH.
[lepexoanbie GOpMBI U HUITIOTEHETUYECKHE PSIJIBI OPTraHU3MOB.

buoreorpaduueckne Mmetonsl uszydeHus sBomouud. CpaBHeHue ¢uopsl U (ayHbI
MaTEepUKOB 1 0CTpOoBOB. broreorpaduueckue obmaacti 3emiin. Buabl-sHAEMUKA U PEIUKTHI.

OMOpPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METObl M3YUYEHHUS SBOJIOLHUU.
I'enernueckue MeXaHU3Mbl 3BOJIIOLIMM OHTOTE€HE3a U MOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
['omosiornuHele M aHaJIOrM4YHbIE OpraHbl. PyauMeHTapHble opraHbl U aTaBU3Mbl. MoJIeKyIspHO-
reHETUYECKUuEe, OWOXMMHUYECKME M  MAaTeMaTH4YeCKME€ METOJAbl M3Y4YEHMs]  3BOJIIOLHUU.
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX ICPEBBEB.

XPpOMOCOMHBIE MyTallMHM U 3BOJIIOLIMSI TEHOMOB.

O6mwme 3akoHOMEpHOCTH (MpaBwia) HSBOMONUHU. [lpunyun  cmewvt  yHKYuUl.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB 3BOIIOLUU.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosnep, 3. I'ekkerns.

Tabnuupl U cxembl: «OUIOTEHETHYECKUN PSJ JIOMIAAN», KAPXEONTEPUKCY, «3BEpPO3yObIe
sepb», «Crerouedans», «PuHno@ursy, «CeMeHHbIe ManopoTHUKN», «buoreorpaduueckue
30HBI 3emuny», «Jlpelid koHTHHEHTOB», «PenukThl», «HadanmpHble cTagmuu 3MOPHOHATIHLHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE U  QHAJIOTUYHBIE  OpPraHb»,
«PyaumeHTb», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpPHI YeNOBEKa M MIMMIaH3e», «[JaBHbIE
HaIpaBJIEHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTHU IBOJIIOLIUN.

O6opynoBaHue: KOJUJIEKIUH, repOapuu, MYJSKH HCKOMAeMbIX OCTATKOB OPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, AHAJIOTHYHBIX, PYJIUMEHTapHBIX OPraHOB M AaTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Haydnple THUMmOTE3Bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHWOTeHe3 W TaHCIEpPMUs.
JloHayuHble TpEACTABICHUS O 3apOKACHUU XKU3HU (KpealroHu3M). ['Mmoreza MOCTOSHHOTO
CaMO3apoKICHUS )KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannanuanwy, JI. [Tacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoBHbIE 3Tanbl HeoOpraHuueckoi sBositonuu. [InanerapHas (reosioruyeckas) BOJIOLHUS.
XuMuyeckasi 3BOJIIOLUS. AOHMOTEHHBIA CHHTE3 OPraHMYEeCKHX BEHIECTB M3 HEOPTraHUYECKHX.
Ompir C. Muimnepa u I'. HOpu. OOpazoBanue monmmepoB u3 MoHoMepoB. KoarepaTHas
runiote3a A. M. Omapuna, rumoTe3a mnepBuyHoro OynpoHa JIk. XomjeiHa, TeHeTHYecKas
runiote3a I'. Mémrepa. PuGosumbr (T. Yek) m rumoreza «mupa PHK» V. TI'mnGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE IPOTOKIETKH.

Uctopus 3emmn u wmetonpl e€ wusyueHus. Vckomaemble OpraHMYeCKHE OCTATKH.
l'eoxpononmoruss u e€ Meronpl. OTHOcUTeNnbHAasE ©  a0COJIOTHAs  T'E€OXPOHOJIOTHSI.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, IEPUOJIBI, FTTOXH.

HavanpHbie sTansl oprannyeckoil sBomonuu. [losiBaeHre U 3BOIONUS MEPBBIX KIETOK.
Opomoius Metabonusma. Bo3HukHOBeHHE mepBBIX 3kocucTeM. CoBpeMeHHbIe MUKpPOOHBIE
OMOIIEHKM Kak aHajor mepBbix Ha 3emiie coobmectB. Crtpomartonutsl. [Ipokapuotel u
9YKapUOTBHI.

[IpoucxoxaeHue 3ykapuoT (cuMOMOTeHe3). DBONIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
IIpoucxokaeHrMe  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHWE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(}o3bl pacTEHUH.
Beixon pacrenuii Ha cymy. llosiBneHue CHOpoBbIX pPACTeHMIl M 3aBOEBAaHHWE HUMHU CYIIU.
Cemennble pactenus. [IponcxoxkaeHne NBETKOBBIX PACTEHHM.

OcHOBHBIE 3Tambl 3BOJIONMU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBJIEHHE COBPEMEHHBIX THUIOB. IlepBbie XOpI0BbIE
KHUBOTHBIC. J)KH3HB B Bojie. DBOJIOIMS 1M03BOHOUHBIX. [Ipoucxoxxaenne ampuOuil u penTHiIuil.



[TpoucxoxaeHre MIEKONMUTAMUX U nTUIl. [lpuHnun kimodeBoro apomopdosa. OcBoeHue
0€CIT03BOHOYHBIMH U MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emIie 1O 3paM U Mepuogam: apxeH, MpoTepo30H, naaeo30i, Me3030M,
KaifHo30M. OOmas XapakTepUCTHKa KIMMaTa M TeoJIOTHYeCKuX ImpoueccoB. IlosBrenue wu
pacuBeT XapakTepHBIX OPTaHU3MOB. YTJIe0Opa30BaHHUE: €ro YCIOBUS U BIHMSHHE Ha Ta30BBIH
cocraB atMochepsl.

MaccoBbie BBIMHpPAHUSI — JKOJOTUUYECKHE KPU3HUCHI Mponuioro. IIpuuuHbl U cienctBus
MaccOBBIX BBIMUpaHUH. COBPEMEHHBIN IKOJOTHUECKHH KpHU3HC, ero ocoOeHHOocTH. [Ipobiema
COXpaHeHus1 6Mopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpPraHMYecKoro Mupa. [IpHHIUIBI KIacCU(pHUKAIMA OPTaHU3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIITBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpersr: ®@. Penau, JI. Cnamnanuanu, JI. Tactep, . U. Meunukos, A. U. Onapun, JIx.
Xonneitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuubl u cxemsbl: «Cxema omnbita ©. Penny», «Cxema omnbita JI. Tlactepa mo uzydenuto
camo3apoxkieHus: xku3Hm», «Cxema omnbita C. Mumepa, I'. IOpu», «OTansl HeopraHnueckon
sBosmonKNY, «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOJIOLUINY,
«CxemMa o00pa3oBaHuSl JYKapHOT IyTéM cuMmOHoreHesza», «CucTeMa KUBOW MPUPOJBI»,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmoPuTH», «OTHOKIETOYHBIC
BOJIOpOCINY, «MHOTOKIETOYHBIE BoAopocian», «Mxuy», «llanopoTHukm», «l omoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHS HKUBOTHOTO MHUpPay,
«Apomop¢o3bl KUBOTHBIX», «lIpocTteiimuey, «Kumeunononoctuele», «llmockue uepBu»,
«YneHucroHorue, «PBIOEIY, «3eMHOBOTHBICY, «IIpecmbIkaromuecs», «IITumeny,
«Mnekonuraromue», «Pa3Buthe KU3HM B apXxeuckol ospe», «Pa3BUTHE KU3HU B
MPOTEPO30MCKON 7pe», «Pa3BuThe KU3HU B TMANC030MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOM 3pey», «Pa3BUTHE KWU3HU B KaWHO30MCKOW 3pe», «CoBpeMeHHas cucTeMa
OpPraHUYECKOTO MUPa».

O6opynoBanue: repOapud pacTEHUN pa3TUYHBIX OTIENOB, KOJIJIEKIUU HACEKOMBIX,
BIIQ)KHBIE Ipenaparbl >XKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIMM HUTJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKUBOTHBIX, 4Yydeia MTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
HCKOIAEMBIX, MYJISKA OPraHMYeCKUX OCTaTKOB OPraHU3MOB.

Bupryaabnas JjgadoparopHasi padora «MojaenupoBanue onbiToB Muepa—tOpu 1o
M3Y4YEeHUIO a0MOTEHHOTO CHUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlaGoparopHass padora «/3ydeHne u ONHCAaHUE HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTnueckass padora «/3yueHne ocoOEHHOCTEH CTPOCHHsSI PACTEHUH pPa3HBIX
OTJICTIOBY.

IIpakTnyeckas padora «/3ydeHne ocCOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOJIOTHH. METO/IbI aHTPOIOJIOT M.

CraHOBIIEHHE TPEJCTABICHUN O MPOUCXOXKICHUM 4YelOBEeKa. PenuruosHeie BO33pEHMS.
CoBpeMeHHbIE HAYYHbIE TEOPHUHU.

CxonctBo uenoBeka ¢ KUBOTHbIMH. (CuHcTeMaTHyeckoe IOJIOKEHHUE YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YENOBEKA C OKMBOTHBIMHU: CPaBHUTEIBHO-MOP(OIOTHUECKHE,
AMOpHOJIOTUYECKUE, (DU3HOJIOTO-OMOXUMHUYECKHUe, TMoBeAeHuecKkne. OTinuus uenoBeka OT
AKUBOTHBIX. [IpAMOX0K/I€HHE U KOMILUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOW CUTHAIBHOU CHUCTEMBI.

HBuwxymme  cuibl  (akTopel)  aHTpomoreHe3a:  OMOJNIOTUYECKUE,  COIMAIIBHBIC.
CooTHolIeHnEe OMOJIOTMYECKUX M COITUAIBHBIX ()AKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJUU aHTpoOIOTeHe3a. PaHHue YenoBekooOpa3Hbie 00e3bsHbI (TIPOKOHCYIIHI)
Y paHHUE TOHTUBI — OOIIKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U TI0JeiH. ABCTPATOMUTEKN —



JBYHOTHE INPEIKH JIIoAeH. YenoBek ymernblid, IepBble M3TOTOBJICHUSA OpyAui Tpyda. UemoBek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ JItoNel 3a mpenensl Adpuku. YenoBek reinenboeprekuii —
o0mmumii IpeoK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBEKa pa3yMHOT0. YeIoBeK HeaHJepTalbCKuit
KaK BUJ JIFOACH XOJOJHOIO KiIMMara. YeloBEeK pa3yMHBIM COBPEMEHHOIO THUIIA, JACHHCOBCKHUN
YeJI0BEeK, 0CBOCHHE KOHTHMHEHTOB 3a npeaenamMu Adpuku. [laneoreneruka u najaeoreHOMUKA.

DBOJIONMS COBPEMEHHOTO 4YelloBeKa. ECTeCTBeHHBI OTOOP B MOMYJSAIMIX YeIOBEKa.
MyrannoHHbBIH nporece u noauMophusM. [lonynsinroHHbIE BOJHBL, Apei] reHOB, MUTpaLUs H
«3(hGEeKT OCHOBATENS B MOMYISLUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue packl. [lonstue o pace. bonbuine pacel: eBponeouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUAHAs (PKBaTOpHaJIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTU paccelieHusi 4YeloBeka Mo IuUaHeTe. EQuMHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh 4YeloBeKa K  pasHbIM  yCIOBUSM
OKpyxarolei cpenpl. BnusiHue reorpaguueckoil cpenpl U apeiida reHoB Ha MOp(OIOTHIO U
(U3HOJIOTHIO YETIOBEKa.

MexauciurinHapable  METOAbl B (U3MUecKoil  (OMOJIOTMYECKO) aHTPOTIOJIOTHH.
DOBOJIIOLMOHHAA ~ aHTPOIOJIOTUS U TaJCOAHTPOIOJIOTUS  YEJOBEYECKUX  MOMYJISIIHA.
buocounaneHple  uccienoBaHMsS — HPUPOJbI  YeloBeka.  VccnmepoBaHue — KO3BOJIIOLUUU
OMOJIOTHYECKOT0 U COLMATBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toptpersr: Y. Hapsun, JI. JIuku, A. 5. Porunckuii, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeToapl aHTpomoJIoTUM», «[OJIOBHOW MO3T  YeIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeNneT 4deloBeKa U CKeJleT IIUMMIaH3e», «PylIuMeHThl u
aTaBU3MbD», «J/IBHXKyllME€ CUJIBI AHTPOINOIEHE3a», «OBOJIOLUMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanmonuteky», «HeaoBek ymenbliy, «HenoBek mpsaMOXOasIuiy, «/IeHUCOBCKUI YEI0BEK»
«Heannepranpup», «KpomanboHIB», «lIpeaku uemoBeka», «ITallbl ABOJIOIUN YEIOBEKA,
«Pacsl yenoBekay.

O6opynoBaHue: MyJISKA OKaMEHEJIOCTeH, MPeIMETOB MaTepHalIbHOM KyJIbTYphl MPEAKOB
yeyoBeka, penpoayknuu (potorpaduu) KapTHH C  MHUGOJIOTHYSCKUMU H  OMOJICHCKUMU
CIOKETaMH MPOUCXOXKACHUS YeloBeKa, pororpadui HaX0JOK MUCKOMAEMbIX OCTaTKOB YeJIOBeKa,
CKEJIET 4YeJIOBEKa, MOJIEJb Yepera 4YelOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEeKa U
KHCTH IIMMIIaH3€, MOJIEJIM TOPCA MPEJKOB YEIOBEKa.

JladbopaTopHas pabora «l3ydeHne OCOOEHHOCTEH CTpPOCHHMS CKelieTa 4YeJOBEKa,
CBSI3aHHBIX C MIPAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHre 3K0JIOrHUECKUX aJanTalyid 4YeTOBEKay.

Tema 6. OJxosorusi — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB H
HAIOPTraHM3MEHHBIX CHCTEM € OKpY Karoulei cpenoi

3apoxxeHue U pasBuThe dKojoruu B Tpynax A. ['ymGonpara, K. @. Pymee, H. A.
CeepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3genbr u 3amaun skosoruu. CBsi3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Metonst skonorun. [ToneBbie HaOmOnEeHUSA. DKCIEPUMEHTHI B AKOJIOTHU: MPHUPOJHBIE U
nabopaTopHble. MosienupoBaHue B 3KOJOIMU. MOHUTOPHUHI OKpYXKAOLIei Cpesbl: JOKalIbHBbIH,
PETrHOHANBHBIN U TI100aIbHBIN.

3HAUEHUE DKOJIOTMYECKHUX 3HAHWM U1 4elOBEKa. JKOJIOTMYECKOE€ MHMPOBO33PEHHME KaK
OCHOBa CBA3€H uenoBeyecTBa € NpUpoAOH. DPOpMHUPOBAHUE DSKOJOTUYECKOW KYIBTYPhl H
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

Ioptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, D. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabnuuer u cxemsl: «Pa3aensl skonorum», «MeToabl SKoJorun», «CxemMa MOHUTOPHHIA
OKpYXKAaIOLIEH CPeAbD».

JlabopaTopHas pa6ora «/3ydeHre METOA0B HKOJIOTHUECKUX UCCIIEIOBAHUI.



Tema 7. OpranusmMsl H cpea 0OOMTaHUA

Okonorndyeckue (akToppl W 3aKOHOMEpPHOCTH uX JeiictBus.  Kiaccudukanus
OKOJIOTUYECKUX  (akTOpoB:  abmoTMdeckue, OMOTHUECKHE, aHTpororeHnele.  OOmme
3aKOHOMEPHOCTH JCUCTBUS 3Konorndeckux (akropos. IIpasmio munumyma (K. Hlnpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak dKoJorndyeckuit pakrop. JleficTBHe pa3HBIX y4aCTKOB
COJIHEYHOT'O CHEKTpa Ha OpraHu3Mbl. ODKOJIOTUYECKHE TIPYIIbl PACTEHUW U KUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUTrHalIbHas poiib cBeTa. doTonepuoausm.

Temneparypa kak skonorudeckuil ¢akrop. [leiictBue Temmeparypsl Ha OpraHU3MBI.
[loliknnorepMHbIEe U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts kak skosorumdeckuid dakrop. [IpucnocoOneHus pacteHuid K MOIEP>KaHUIO
BojHOTO Oananca. Kiaccudukanus pacrteHuil 1o OTHOIIEHWIO K Boje. [IpucmocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOMTaHMsSI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAs, IJIyOWHHas
MOANOYBEHHAs, BHYTpPUOPraHu3MeHHasd. PU3HKO-XMMUYECKHE OCOOEHHOCTH Cpell OOUTaHus
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemnue 1 BHyTpeHHHE pUTMbL. CyTOYHBIE U TOIUYHBIE PUTMBL.
[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUN KU3HU.

XKuzuennsie ¢opmbl opranuzMoB. Ilonsrue o xusHeHHOU (opme. XKuzHeHHbIE (DOpMBI
pacTeHMii: nepeBbs, KYCTApPHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpPAaBBl.
XKuznennele QOpMBI KUBOTHBIX: T'HAPOOHUOHTHI, T€OOMOHTHI, a’3pOOHOHTHI. OCOOEHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotnueckne  dakTopbl. Buapl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPCHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero Gopmbl. [lapasuTusm, koomneparus, MyTyalau3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyeOHHW4YecTBO). Herpoduueckne  B3auMOAEUCTBUS  (TOMHMYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTUYECKUX B3aWMOJICHCTBHUA IS CYIIECTBOBaHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOYSHHUSI.

JdemoHcTpauuu

Tabmuipl 1 cxeMbl: «IKojorudeckue GakTopbn», «CBETOBOUM CHEKTP», «IKOJOTHUUECKHE
TPYIIIBI )KUBOTHBIX 10 OTHOLIEHUIO K CBETY», « T EIIIOKPOBHBIE )KUBOTHBIEY, «XO0JIOAHOKPOBHbIE
KUBOTHBIEY», «DU3NOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHsSI OpPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHnoie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IJKOCHCTEMA IIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMAa XBOMHOro jeca», «llemu nuraHusy,
«XwumuangectBoy, «Ilapasutusmy, «Korkypeniusa», «Cumonosy», «KommeHcanuzmy.

O6opynoBanue: Tepbapuu pacTeHUW U JKUBOTHBIX, MPUCIHOCOOJNICHHBIX K BIIHSHHIO
pPa3NMYHBIX  JKOJOTHYECKHMX (AaKTOpoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuM U KOJUIGKIHUU TEIJIOTIOOUBBIX, 3UMOCTOHMKHX, MOPO30YCTOMYMBBIX
pacTeHMii, dYyudena NTUI U 3Bepeil, repdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
KcepoduTtaMm, Me30(pUTaM, KOMHATHbIE PACTEHUS JTaHHBIX TPYII, KOJUICKIIMH >KHBOTHBIX,
oOHuTaIUX B pa3HbIX cpenax, repdapuu U KOJUIEKIUH PACTEHUM M KMBOTHBIX, 00Jaal0IINX
yepTaMd HPUCHOCOOJIEHHOCTH K CE30HHBIM HU3MEHEHHUSM YCIOBUH JKU3HHU, TepOapuu u
KOJUICKIIMM PACTEHUH U JKMBOTHBIX PA3TMUYHBIX JKU3HEHHBIX (OPM, KOJUIEKIHUU >KUBOTHBIX,
YUYaCTBYIOIIHUX B PA3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.

JlaGopatopHasi padora «BbIsiBieHHE IPUCTIOCOOIEHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopHas padora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIMSHUIO
TEMIEPATYPBD).

JlaGopaTtopHass paGora «AHAaTOMHYECKHE OCOOCHHOCTH PACTeHHMH U3 pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISAIHI



DKOJIOTUYECKUE XapaKTEPUCTHKHU Momyssiuu. [lonmynsuus xkak OHOJOrHyecKas cucTema.
Ponp HeogHOpoAHOCTH cpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTMM BHUJIOB B
(hopMUpPOBaHUM POCTPAHCTBEHHOM CTPYKTYPHI NOMYAIHiA. OCHOBHBIE OKA3aTEIH MOMYISIHH:
YHUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAs U IOJOBas CTPYKTYpa, POXKAAEMOCTb, NPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

Dkojoryyeckasi CTpykTypa nomyiasiuuu. OneHka 4HCIEHHOCTH Nomymsiuuu. JuHamuka
MOMYJSIUK U €€ perynauus. buotnueckuil moTeHuMan nonysinuu. MoaenupoBaHie JUHAMUKH
nonyisiiuu. KpuBeie pocrta uuciaeHHocTH mnonyisiuud. Kpusesie BbDKHMBaHus. Perymsmms
YHUCICHHOCTH TOMYJSIIUKA: pOoJib (aKTOPOB, 3aBHCALUIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu Buos (I- u K-crparerun).

[lonsitTne 00 »skojormueckoi Hume Buaa. Mecroobutanue. MHoromepHas MOJENb
skonornueckod Humu Jx.M. Xarunncona. Pazmepsl 3kostorndeckoi Humu. [loteHnumaneHas u
peain30BaHHAs HUIIM.

Bun xak cucrema nomymsiui. Apeansl BUAOB. BUAbl M MX JKU3HEHHBIE CTPATETUH.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TIOBEICHHMsI W MUTpaluil KUBOTHBIX. buojornueckne WHBa3UU
qy)KEPOIHBIX BUIOB.

JdeMoHcTpauuu

[Toptper: [Ix. M. XarunHCOH.

Tabmuie! 1 cxembl: «IKOJIOTHYECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTtpancTBeHHas
CTpyKTypa mnomymsuun», «Bo3pacTHble mnupamMuiael nonmyiasiaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMamm», «Mojenb skosorudeckod Humum Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrnocobiieHnst ceMsiH paCTEHHI K pacCeICHUIOY.

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CoobmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBs3u MEXAy OpraHU3MaMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpeiTas cucrema (A. Jk. Tencnum). DyHKIMOHANIBHBIE OJIOKH
OpraHU3MOB B SKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abuorudyeckre O6I0KU SKOCUCTeM. [10UBBI U MBI B IKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE [TOKA3aTENIN SKOCUCTEMBI. bruomacca u npoayKuus. JKOJIOTHUYECKUE TUPaMHU/IbI
qrceln, OMoOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HanpaneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIeCTB — CyKleccuu. IlepBuuHble M BTOPUYHBIE CYKIIECCUU U UX
MPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KimmakcHoe CcOOOIIECTBO.
buopa3nooOpasue 1 NosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOocucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocuctema. ArponeHo3. Paszmuuus mexnay
AHTPOINOTI'€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oposckas diopa u dayHa.
CunaHTponu3anusi TropoJckoil ¢ayHbl. buonormueckoe U  XO3SICTBEHHOE 3HAaYeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUNA  OpraHM3MOB B
sKocucTeMax. Ponv kackaonozo s¢ghghexma u 6udos-30ughuxamopos (kiouesvix 6ud08) 6
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXKIY CMEXHBIMU
JKOCHUCTEMAaMH. YCTOMYMBOCTb OPraHW3MOB, TONYISUUA M OSKOCHUCTEM B  YCIOBHSIX
€CTECTBEHHBIX 1 AHTPOTIOTEHHBIX BO3/IEUCTBUH.



Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUN08 HaA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCTMEMHOM YPOBHAX, OCHOBbL IKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 G030elicmeusi. MeTo0/I0Tuss MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. Ix. Tencmu.

Tabmuier u cxembl: «CTpykTypa OHOIIEH032», «DKOCUCTEMA IITMPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemecTtB B 3kocucremeyn, «llenn nuTanus (nmactOuuiHas, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMHIA YUCE», «IKOJIOTUYECKas MUpaMuia OMOMAacChl», « DKOJIOTHIYECKas
nupamuaa sHeprumy», «OOpasoBanue Oonota», «llepBuunas cykueccus», «BoccranoBnenue
jeca Iociie moXxapa», «IKocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BeHIECTB M MOTOK
SHEpPruu B arpoueHosey, «IIpumeps! ypOosKocuCTEM.

OGopynoBanue: repbdapur pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydesa ITHUIl U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PaCTEHUH, aKBapUyM KaK MOJIENIb SKOCHUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3yueHue pazHOOOpa3us MEIKUX TOYBEHHBIX YICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKeKypeust «IKCKypcHs B TUIUYHBINA OuoreoneHo3 (B ayOpaBy, Oepe3HsIK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arposKoCUCTeMY (Ha MOJIe WK B TEINIMYHOE XO3SHCTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmennmanerapHas o0osiouka 3eMid, TIAE CYIIECTBYET WJIHM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
ounocdepe. Obmactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Hochepsl U ero GyHKINUH.

3aKoHOMEPHOCTH cyliecTBOBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodaabHOM
sKkocucTeMbl. JluHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTiepoa, a3oTa). PUTMHUYHOCTH siBIeHU B Ouocdepe.

3oHanbHOCTH Ouochepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIPA, XBOIHBIE
Jieca, CMeIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEMHU, CaBaHHbI, TyCThIHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIICHKAa WX PECYpPCHOTO TMOTEHIHala u
OorocdepHbIX QYHKITUH.

JdemoncTpauuu

[Toptpetsl: B. U. Bepnanckuid, 3. 3rocc.

Tabmuiet u cxemsl: «'eoctepsl 3emmuy, «KpyroBopot azorta B npupoae», «Kpyrosopot
yriaepojaa B mpupojae», «Kpyrosopot kucinoponaa B npupoje», «KpyroBopoTt BoJibl B IPUPOAE,
«OcHoBHBIE Omombl cymm», «Knumatnueckue mosica 3emmm», «TyHapa», «Taiiray,
«Cwmemannpiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBaHue: repdapun pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYysKaomas cpeaa

DKoJIOTHYeCKHe KpHM3MChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOTIOTEHHOE  BO3/JICHCTBHE HAa pACTUTENBHBIH M JKUBOTHBIK Mmup. OxpaHa
PaCTHTENBHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). boranndeckue caabl U 300J0THYECKUE
MapKH.

OCHOBHBIE MTPUHIUIBI YCTOWYMBOTO Pa3BUTUS YeIOBEUECTBAa U MpUPObl. PannonanbHoe
IPUPOJIOTIONIF30BAaHUE M COXpaHeHHe OuoJiormyeckoro pasHooOpazus 3emnu. OOmue



3aKOHOMEPHOCTH TJI00ATBHBIX YKOJIOTHUECKUX KPU3uCcOoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Uca
Y €r0 BEPOSTHBIC MOCIICCTBHSL.

Pa3BuTHe METOMOB MOHHMTOPWHTA pPAa3BUTHUS OMACHBIX TEXHOTEHHBIX IIPOIIECCOB.
Cucmemmnbie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuke. buonocuueckoe paznoobpaszue u ouopecypcvl. Hayuonanvuvie ungopmayuontoie
cucmemvl, obecneuugaroujue O0OCMYn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX GUO08 U
akocucmem. OCHOBbL IKOpeadbuIUMayu IKocucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKoCUCmeEM.

JdeMoHcTpanuu

Tabmuuet w  cxembl: «3arpsizHeHHe aTMochepbl», «3arpsi3HEHHE THIPOCHEphI»,
«3arpsizHeHue 1nouBbl», «llapHukoBeili 3ddexT», «Ocobo oxpaHseMble MPUPOIHBIE
TeppUTOPUN», «MOJEIN yIPABIIEMOTO MUPAY.

O6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit denepanuu, KpacHoi KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOECHMS OOy4aroIIMMMCS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: JMYHOCTHbBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOTPAMMBbI MO OMOJIOTMH BBIJEICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME. OCO3HAHWE OOYYArOIIMMHUCS  POCCHHCKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO, CaMOCTOSITEIPHOCTH M CaMOONPEACTICHHUIO,
Haiuyue momueayuu K OOyUeHUIO OWOJOTHM, YyeleHanpaeienHoe pazeumue BHYTPEHHUX
yOEXKEHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaTUIUil pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpUuCymumMu CUCTEMC
Onosornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3ZHAHUSL ~ DKOJIOTHUECKOW  KYIBTYPHI,
CnOcobHOCMU CMAgumb TIETH U CTPOUTH KU3HEHHBIE TIJIaHbI.

JImgHOCTHEIE PE3YIbTAThl OCBOCHHA IIPOTPAMMEBI 110 OMoJIoruu JOCTUT'al0OTCA B €IUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMH pOCCI/II\/’ICKI/IMI/I
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEJCHUS W CIHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTHUSA, Pa3BUTUA BHYTpeHHeﬁ MO3UIUK JIMYHOCTH, IMMATPUOTU3MA U
YBaXXE€HUS K 3aKOHY M IIPaBOIIOPANKY, YEIOBEKY TpyHda W CTaplIeMy ITIOKOJEHHUIO, B3aHUMHOIO
yBaKeHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAClIEIUI0 W TPaJulusM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro npenMera «buosorusy NOMKHBI OTpaxkaTh
TOTOBHOCTh M CITOCOOHOCTH O0YYarONIuXCsi PyKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHU, COOTBETCTBYIOIIMX TPAIUIMOHHBIM LEHHOCTSM POCCHICKOrOo  0OIlecTBa,
paciupeHne >KU3HEHHOTO OIbITa M ONbITa JESITEIbHOCTU B IPOLIECCE Peaan3allid OCHOBHBIX
HaIpaBJICHUN BOCIHUTATEIbHOMN JAEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 YJIEHa POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX NpaB U OOS3aHHOCTEH, YBaXXCHHE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEILHOCTH MPH CO3JAHUH YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHBIX 3a/1a4, BHIIIOJHEHUH OUOJIOTHYECKUX HKCIIEPUM EHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO IMO3MIIMIO TIO OTHOIIGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME Y4YUTBIBATh B CBOUX JEUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aMMO/ICHCTBUS JIIOJIeH ¢ pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMHU U COLIMAJIbHBIM
MI0JIO’KEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MO3HABATENbHBIX M HCCIEI0BAaTENbCKUX 3aJay, YBaKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MpPU 0OCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHOM 1 BOJIOHTEPCKOM /1€ TENbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTh POCCUIMCKOM IpaXIaHCKOM MIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHol, roproctu 3a cBOW Kpai, CBOIO
Ponuny, CBOM S3bIK M KyJBTYPY, MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEAUI0 U NaMSITHUKAM IPUPOJBIL,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKMX YUYEHBIX B CTAHOBJIIGHHE U pa3BUTHE
O1oJIOTHH, TOHNUMAaHUS 3HAUYCHHsI OMOJIOTUY B TIO3HAHUH 3aKOHOB MPHUPO/JIBL, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

uaenHas yoexaEHHOCTb, TOTOBHOCTH K CITY)EHHIO U 3ammTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSA:

OCO3HAHMUE JYXOBHBIX IEHHOCTEH POCCUMCKOT0O HApOaa;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAl[MI0 U MPUHUMATh OCO3HAHHbBIE PELIECHUS, OPUEHTUPYSCh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUYUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMUM PpOAMTENSIM, CO3/aHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHSTHS LIEHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUU C TPaJULUSMHU HapOJOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPUYECTBA, CHIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAaHHE YMOLIMOHAIBHOTO BO3JEHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBIIATH
KayecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 3I0pPOBbS M
IMOLMOHAJIBLHOTO (JIaroNnoIy4us:

MMOHMMAaHHE U peau3alis 3J0POBOro M 0e30MacHOro 00pasa XKu3HU (30POBOE NMUTAHUE,
coOroieHre TUTHEeHUYECKHUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHasi (¢u3Myeckas AaKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI WHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0O€301acHOI0
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpEOJIEHUS AIKOTOJIA,
HApKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOI00UE;

TOTOBHOCTh K aKTUBHOM JESITEIbHOCTU TEXHOJIOTUYECKON U COIIMANILHOM HAMIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH U  CAMOCTOSITENIBHO  BBIMOJHATH  TaKylO
NeSITeNbHOCTD;

HMHTEpeC K pa3nuyHbIM cepam mpodeccnoHalbHON AEITeTbHOCTH, YMEHHUE COBEpILIAaTh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa3oBaHHUIO U CaMOOOpPa30BaHUIO HA MPOTSIKEHUHM BCEi
KU3HU;

7) 3KOJIOrH4€CKOr0 BOCIIMTAHMA:

9KOJIOTHYECKHU IIesIeco00pa3Hoe OTHOIIEHUE K MPUpPOJe KaKk UCTOUHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYIbTYpBI: MPHOOpPETEHHE OMbITa TUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI 7151 OKPYKAIOLIEH cpenpl;

0CO3HaHME TTI00AIBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U IyTel UX pelieHus;

CMOCOOHOCTh MCIIOJIB30BaTh MPUOOpeTaeMble NPU U3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
IpPU pEIICHUU TMpOoOJieM, CBA3aHHBIX C paAlMOHAIBHBIM IPUPOIONOJIb30BaHUEM (COOIIIOCHHE
MpaBWJI TIOBEICHUS B TPUPOJE, HANIPABICHHBIX HAa COXPaHEHHWE PABHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCAIIUX BPE] OKPYKAIOLIEH MNPUPOJHOM Cpene,
yYMEHHUE MPOTHO3UPOBATH HEOIATONPHUATHBIC SKOJIOTUYECKUE MOCIEICTBHS MPEAPUHUMACMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yu€ Pa3BUTOIO SKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYphI, OIBITA
NESTEIPHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHMS pPYKOBOACTBOBATHCA HMHU B
[I03HABATEIbHONW, KOMMYHHUKATHUBHOW M COLIMAJIbHOM IPAKTUKE, FOTOBHOCTH K Y4YacTUIO B
MIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM U OOILIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JHAJOTe€  KYJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KyJIbTYphI KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHUMaHHe creuuuky OWOJIOTUM KaK HayKd, OCO3HaHHUs €€ posin B (POpMHpPOBaAHUHU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIOLIEM
MHpEe Kak O €IMHCTBE MpHUPOJIbI, 4YeJoOBEKa U O0OIlecTBa, B TNO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHnu IpobieM COXpaHeHHUs! IPUPOTHOTO PaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTHU OMOJIOTHH JJIsi COBPEMEHHON LUBHIM3AIMU: OOeCTieueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAULIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaemMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOJa U3 INI0OATBHBIX
AKOJIOTMYECKUX MPOoOsieM U o0ecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY
WCIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJy4YEHUH OMOJOTMYECKUX 3HAHUHN B LIEJSAX MOBBIIMICHUS 00IIen
KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIIMOHAIHHOU
TPaMOTHOCTH OOydJaromuXxcs, GopMUpPyeMO TPH U3YICHUH OMOJIOTHH,

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4YaeMble 3HAHUS Ui aHalIW3a W OOBSICHEHUs SIBICHUI
OKPY)KAIOIIET0 MHUpa M MPOUCXOASAIINX B HEM HM3MEHEHUH, yMEHHE JenaTb O0OOCHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M HMEIOIIUXCS MaHHBIX C LENbI0 IMOJYyYCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OWUOJOrHYECKUe 3HAHWS ISl pelIeHUs
po0JieM B peasIbHbIX KU3HEHHBIX CUTYALIUSIX;

OCO3HAHHE IICHHOCTH HAayYHOU NEeSATeNbHOCTH, TOTOBHOCTh OCYLIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACSITEIbHOCTh MHIUBUYANIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OWOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
MMOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ylbTaThl OCBOCHUSA y4eOHOro mpeamera «bHOIOTHS» BKIIOYAIOT:
3HauYUMBbIe IS (OPMHPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MexmpeAMeTHbIE) 0OIIeHAYYHbIE TTOHATHS, OTPaXKAIOIIHNE [1EJIOCTHOCTh HAYYHOUW KapTUHBI MUpa
U crienu UKy METOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CHCTeMa, HAay4dHBIM (aKT, MPHUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHUsl, UCCIeJOBaHNe, HAOIIOJCHNE, W3MEPEHHEe, DKCIIEPUMEHT W JpYTHe); YHHUBEpCaIbHbIC
yueOHbIe AeiicTBHs (IT03HABAaTEIbHbIC, KOMMYHUKATUBHbBIC, PETYISITUBHBIC), 00ECTICUNBAOIINE
dbopmupoBaHre (QYHKIMOHATBHONW TPAMOTHOCTH M COIMANBHOW KOMIIETEHIIUU OOYy4YaroOlIuXCs;
COCOOHOCTh oOyyaromuxcs UCII0JIb30BAThH OCBOECHHBIE MeX TUCITUTUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE MACUCTBUA B IMO3HABATEIHHOU U
COIIMAIbHOM MPAKTHUKE.



B pesynaprare u3ydeHuss OWOJIOTMM Ha YPOBHE CpeaHero oomero oOpa3oBaHus Yy
oOyuatomierocss Oynyr chopMHpOBaHBI IMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBIC ICHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpCaJbHbIE Yy4eOHBIC [EHCTBUSA, PETYIATUBHBIE YHHUBEPCAJIbHBIE
y4eOHbIE JICHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaMeTHble pe3yabTaTbl OCBOEHUS IPOrpPaMMBbl CPEJHEro o0OIero o0pazoBaHUs
JOJIKHBI OTPa’KaTh:

OgJaienne YHUBEPCATbHBIMHU Y4eOHbIMU MO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSTEIbHO (OPMYIIMPOBATh M AaKTYyaJHM3UPOBATH MPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BAaTh IPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukanuu, oO0O0OIIEHUs), pPaCKphIBaThb CMBICI OHOJIOTHYECKHX
MOHATHH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATE CBSI3U C IPYTHMH MTOHATHSIMH);

OTPENENATh LEIN JEATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIHHOCTHU C MOCTaBICHHBIMH LIESMU;

HCIO0JIb30BaTh OHMOJOTMYECKUE MOHATHS JUIsl OOBSCHEHUS (AKTOB M SBJICHUN >KHUBOU
TIPUPOIBL;

CTPOWTH JIOTUYECKHAE paACCYKIeHHs (MHIYKTUBHBIE, ICTyKTUBHBIC, TII0 AaHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI ¥ 3AKITFOUYCHHUS;

MIPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJCTBA JUISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIIIEHUH B W3YYaeMBIX OMOJIOTHYECKHX OOBEKTaX, a TaKXKe MPOTUBOPEUMUH pPa3HOTO PO/a,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH peUIeHUs MPOOIeMbl ¢ YUETOM aHaIU3a UMEIOIINXCS MaTepUuaibHbIX
1 HeMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB IIEIISIM,
OIICHUBATh PUCKU MOCJIEICTBUN ACATEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTYy B YCJOBHSX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMO/JICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BJIaJIETh HAaBBIKAMHU Y4EOHO-HUCCIIEI0BATEIBCKON U MPOEKTHOM AESITeIbHOCTH, HaBbIKAMU
paszpeleHus npooiaeM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOOB
pelIeHUs MPAaKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIE BUABI JCSITEIBHOCTH IO TMOJYYECHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETANH, MPeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUSX, B TOM YHUCIE MPH
CO3JaHUU Y4EOHBIX U COIMABHBIX POEKTOB;

(¢bopMHUpOBaTh HAYYHBINA THUIT MBIILJIECHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/7a4yll B 00pa30BaTENIbHON NESATENBHOCTH U
KU3HEHHBIX CUTYAIHIX;

BBISBJIATE TPUUYMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3ajady, BBIIBUIATh
TUNoTe3y €€ peleHHs, HaXOJUTh AapryMEHThl Ui JO0Ka3aTelbCTBAa CBOUX YTBEPXKICHUH,
3aJjaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJM3UpPOBaTh IOJydEHHBIE B XOJE pELICHHUsA 3aJauyd pe3ysbTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISAThH 1IEJCHANPABICHHBII MMOMCK IMEpeHoca CPEeACTB M CIOCOOOB JEHCTBHUS B
npoheccuOHANBHYIO Cpeay;

yMeTh TEpEeHOCUTh 3HAHMWS B  T[O3HABATENBHYIO W  MPAKTUYECKYIO  00JacTu
KHU3HEIEATEITbHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJEH, INpEeAJararb OPUIMHAJIBHBIE IOAXOAbl M PELIEHMs, CTABUThb
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATLCSA B Pa3IMYHBIX MCTOYHHKAX WHMOpManuu (TEKCTE y4eOHOTro mocoOus,
Hay4YHO-TIONYJISIPHOM JUTEpaType, OMOJIOTMUECKUX CIOBapsAX U CHPAaBOYHUKAX, KOMIIbIOTEPHBIX
0azax maHHBIX, B VHTepHeTe), aHAMU3UPOBaTh HMH(OPMALMIO PA3IWYHBIX BHUIOB H (HOpPM
IIPEJICTaBICHMS], KPUTUUECKHU OLIEHUBATh €€ JI0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dbopMynHpoOBaTh 3aMpochl U TPUMEHATH PA3IUYHBIE METOIBl TPH TOUCKE U OTOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM ISl BRITTOJTHEHUST yICOHBIX 33/1a4;

MpUOOpPETaTh OMNBIT HCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPUIECHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAaJbHYIO (QOpMYy TMpeACTaBIEHUS OMOJOrHYECKON
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYToe);

HCIOJIb30BAaTh HAy4YHbIN $3bIK B KauecTBE cpeicTBa IHpH paboTe ¢ OHOJOrnyecKoiu
nH(popmalyen: NPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHUeCKHUe 3HAKU U CUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKIATypy, WCIOJB30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BJIQJIETh HABBIKAMU DACIIO3HABAHHUA W 3alIUThl WHGOpMauuu, HHPOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIUA BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJiore
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (yMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJCHHUS OTHOCHTENIbHO BBIMOJHEHUS Tpe/ularaeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl WU
COTJIACOBAHHOCTD MO3UIUI APYIMX YYACTHUKOB JMUAJIOTa W AUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpeAcTBa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYal[Uil, yMETh CMAT4YaTh KOH(JIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh PA3JIMYHBIMU CHOCOOaMU OOIIEHMS] M B3aHMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOU Gopme
(dbopMynupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHMMATh M UCIOJB30BaTh NMPEUMYIIECTBA KOMAH/IHON M WHIUBUAYAIbHON pabOThl MpU
pelieHn OMOJOTHYEeCKOr PoOIeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHS TPYIIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH Y4eOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX JCHCTBHI C y4ETOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOW JESITEIBHOCTH, OPraHHU30BbIBATH M KOOPAWHUPOBATH
JEUCTBUSA N0 €€ INOCTMIKEHMIO: COCTAaBIATH IUIAH JCUCTBHM, paCIpelNesiTh POJU C YYETOM
MHEHHMH yJaCTHUKOB, 00CYKIAaTh Pe3y/IbTaThl COBMECTHOM paboThI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr0 Y4aCTHHKAa KOMaH]Ibl B OOLIMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE INPOEKTHI, OLEHUBATh WACHU C IMO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHUE B PA3JIMUHBIX CUTYyalUsX,
MPOSIBJISTH TBOPUECTBO U BOOOpaXkeHHE, ObITh MHUIIMATUBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMU JeHCTBUSMU:

1) camoopranu3amus:



UCIOJBb30BaTh OWOJIOTHYECKUE 3HAHUS Ui BBIABICHHA NpoOIeM M UX pEIIeHUs B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTHUECKUX 3HAHUH 1€JIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYINKAaxX II0 OTHOLIECHUIO K JKMBOW IPUPOJIE, CBOEMY 3IJOPOBBIO U 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh 1TO3HABATEIbHYIO JESTEIbHOCTb, BBIABIATH NPOOJIEMBI,
CcTaBUTh W (GOPMYIHpPOBaTh COOCTBEHHBIC 3a7aud B 0Opa30BATEIbHOW NEATETLHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMBbl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYTUIIMHN B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBLHOCThH, OLEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
U MBICIIUTENBHBIX MPOIIECCOB, UX PE3YNIbTATOB U OCHOBAHUM, NCIOJIB30BATh MPUEMBI peduieKCUN
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMUS;

YMETbh OLIEHUBATh PUCKHA U CBOCBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMAas CBOM HEOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPH aHAIHU3€E PE3YJIbTaTOB ACATECIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3yabTaThl OCBOCHHUS cojiepKaHusl ydyeOHoro mpeamera «buosorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecriedeHue npouaILHOT0 00y4eHUsT 00yJarOIMUXCs
ouonoruu. OHM BKIIOYAIOT: cnenuduyeckue A OHOJIOTMM Hay4dHble 3HAHUS, YMEHHUSA H
CrocoObl JEMCTBHII 1O OCBOCHHIO, HMHTEPHpETAlMd U NpeoOpa30BaHUIO 3HAHWM, BH/IBI
JESITebHOCTH MO TOJYYEHWIO HOBBIX 3HAHUN U MX MPUMEHEHHIO B Pa3MYHBIX y4EOHBIX, a
TaK)Xe B pealbHBIX )KM3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTarsl IpeiCcTaBlIeHbl MO Toj1aM
W3Yy4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHMsI ydeOHOTOo mnpeamera «buonorusi» B 10 Knacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJU OMOJIOTHUHU B CHCTEME €CTECTBEHHBIX HAyK, B
(hOopMHUpPOBaHUH E€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpPA, B TO3HAHHM 3aKOHOB NPUPOIBI U
pelIeHn: MpoOJieM parMOHATBHOTO MTPUPOIOTIONH30BAHMS, O BKIIAAE POCCUNUCKUX U 3apyOeHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMOW OHMOJOTHYECKHUX 3HAHHM, KOTOpas BKIIOYAeT: OCHOBOIIOJIATaroIIne
OMOJIOTHYECKHe TEPMUHBI W TOHATUS (JKU3Hb, KIETKA, OpPraHu3M, MeTaboyM3M, TOMeocTas,
caMOperyJilus, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE),
ouonormueckue Teopuu (xierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacleAcTBeHHOCTH T. Moprana), yuenus (H. Y. BaBunoBa — o mentpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHIA), 3aKOHBI (€AMHOOOpa3usi TMOTOMKOB
IIEPBOr0 IMOKOJIEHUS, PACILECIUIEHUS, YACTOTHI FAMET, HE3aBUCUMOT0 HacienoBanus . Mennens,



FOMOJIOTUYECKUX PSJIOB B HaclieACTBeHHOW wu3MmeHunBoctu H. W. BaBuioBa), mpuHIMIBI
(KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMHU HAy4YHOI'O IO3HAHUS, UCIOJb3YEMbIX B OMOJIOIMYECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTIMICAHHE, U3MEPEHHE, HAOII0IEHUE, SKCIICPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHbIC IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpubOB, pacTeHUM,
KUBOTHBIX U YEJIOBEKA, CTPOEHHUS] OPraHOB U CHUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHHWM, J>KUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa BeliecTB (MeTaboIu3M), IPEBPALICHUS SHEPTHH,
OposkeHusl, aBTOTPO(HOTO W TeTepoTpo(HOrO THUIOB NMUTaHHSA, (OTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, FraMeTOreHe3a, YMOpUOreHe3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOPa;

YMEHHE YCTaHABJIMBATh B3alUMOCBSA3M MEXKIY OpPraHOMAAMM KJIETKM U UX (QYHKIUSAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX QYHKIMSIMU, MEXK]y OpTaHaMU U CUCTEMaMH OPraHoOB y
pacTeHMii, >KMBOTHBIX M 4YEJIOBEKA M UX (QYHKIMIMH, MEXIy CHCTEMaMU OPraHoB U HX
GYHKIUSAMHE, MEXKIy 3TarlaMd OOMEHa BELIeCTB, ATAllaMHU KJIETOYHOTO LMKJIA U >KM3HEHHBIX
LIUKIOB OpraHuW3MOB, JTallaMd AMOPHUOHAJIBHOTO Ppa3BUTHS, TEHOTUIIOM U (EHOTHIIOM,
(dbeHoTHIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBISATh OTJIWYUTENbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE PAaCTCHHI,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOrMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTeIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHME peliaTh OHOJIOTUYECKHE 3a7ayd, BBISIBIATH IMPUUYUHHO-CIEIACTBEHHbIE CBS3H
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKMMH TpOIleCCaMd M SIBJICHUSMHM, JI€laTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMUH TMOJIyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAAaTh MpaBuUia Ipu
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, IPOBEPATh HUX OKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
dbopMynupys Leib UCCIeA0BaHUs, aHAIU3UPOBATH MMOTYYE€HHbIE Pe3yJIbTaThl U JIeNIaTh BbIBO/IBI;

YMEHHE Yy4acTBOBaTh B yueOHO-HMCCIIEI0BATEIbCKOM paboTe 1Mo OHOJOTUH, SKOJIOTUU U
MEJHIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U IMYOJIMYHO MPEICTaBIAThH
MOJIy4YE€HHBIEC PE3YJIbTaThl HA YYCHUUECKUX KOH(MEPEHIINIX;

YMEHHME OILICHUBATh OJTUYECKUE aCHEKThl COBPEMEHHBIX HCCIIEeOBaHUN B o0nactu
OMOJIOTUM M MEAHWIHHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OILIOJOTBOPEHUE, HAIPABICHHOE
M3MEHEHHE T€HOMA U CO3/JaHKe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp Oyaymiel mpodhecCuoHaIbHOM NesTEIbHOCTH B
obnactu OMOIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOTO X03sICTBA, MUIIEBOM
MIPOMBIIIJIEHHOCTH, YIAyONIsiTh IO3HABATENbHBIM HWHTEPEC, HAMpaBICHHBIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Npodeccuu U MPOAOIKEHHE OHOJIOTMYECKOTOo OO0pa3oBaHMs B
OpraHu3alUsaX CpeAHEro NpoQecCUOHaIbHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3yabTaThl OCBOCHMsI ydeOHoro mnpeamera «buonorusi» B 11 kKnacce
JIOJIKHBI OTPaKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUN O MECTE U pOJIM OMOJOrMH B CUCTEME €CTECTBEHHBIX HAYK, B
(OopMUPOBaHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAaHUU 3aKOHOB
IPUPOJIBI U PEIICHUH SKOJIOTHYECKUX MPOOJIeM YelOBEYeCTBAa, a TAaKXKe B PEIIEHUH BOIPOCOB
palMoOHABHOTO MPUPOJIOTOIb30BaHus, U B (DOPMUPOBAHMM IIEHHOCTHOIO OTHOIIEHHS K
npUpojie, OOIIECTBY, YENOBEKY, O BKJIAJe POCCHHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BJaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET ONpEeNCHHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOIMOJAraloyUX OHOJOTMYECKUX TEPMUHOB M TOHATUH (BHL,



sKocucTema, Ouocdepa), Owmonormdyeckue Teopun (dBoirorMonHas teopus Y. JlapBuHa,
CUHTEeTHYECKass Teopus sBosonuu), yueHus (A. H. CeepuoBa — 0 myTsX M HalpaBJICHUAX
sposronny, B.. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus Jlk. Xapau
u B. Baitabepra, 3apoasimeBoro cxojactsa K. M. bapa), mpasuna (munumyma HO. JIubuxa,
9KOJIOTMYECKOH MUpaMUIbl SHEPTHH ), TUIIOTE3bI (TUoTe3a «mupa PHK» V. 'nnbepra);

YMEHHUE BIIAJIETh OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHUS, HWCIOJIB3YEeMbIMH B
OMOJIOTUYECKUX HCCIENOBAHMUIX JKHBBIX OOBEKTOB W OKOCHCTEM (ONHCaHHWe, W3MEpEHUeE,
HaOJro/IeHNe, DKCIIEPUMEHT), CIIOCO0aMH BBISBICHHS M OIICHKH aHTPOIOTCHHBIX W3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIACIATH CYNIECTBEHHBIC TNPU3HAKU: BHJIOB, OHMOTEOIICHO30B, J3KOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIET0, IBMXKYILETO W Pa3pbIBAIOLIET0 €CTECTBEHHOro oTOOpa,
AIUIONATPUIECKOTO U CUMITATPHYECKOTO BHI000pA30BAHMS, BIUSHUS IBHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMS, YepeOBaHUS
HaIpaBJICHUH SBOJIIONNH, KPYrOBOPOTA BEUIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aMMOCBSI3M MEXKIy TIPOIECCAMH DSBOJIIONNH, ABWKYIIMMHA
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX SKOCHUCTEM M TPHUCIIOCOOJICHUSIMA K HUM
OpraHu3MOB;

YMEHHUE BBISBISITh OTJIMYATENBHBIC IPU3HAKH )KUBBIX CUCTEM, MPHCIIOCOOIICHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKHX W OMOTHYECKUX KOMITOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JIOKa3aTelbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATHYECKHX TPYIII,
B3aMMOCBSI3U OpPraHU3MOB M Cpelbl OOMTaHUS, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHs MHOroo0Opasus BUIOB M 3KOCHCTEM KaK YCJOBHUS COCYIIECTBOBAHUS MPUPOIbI U
YeJI0BEYECTBA;

YMEHHME pelaTh OHOJIOTHUYECKHE 3a7ayd, BBISIBIATH NPUYUHHO-CIIECJICTBEHHBIE CBSI3U
MEXAY HCCIEeyeMbIMU OHOJOTHYECKMMH TpOIleCCaMd M SIBJICHUSMHM, JIelaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMHU TMOJIyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJIHATH JTAOOpaTOpHbIE U MpakTHUecKue padoThl, cOOMIOAAaTh MpaBuia Ipu
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, IMPOBEPATh HUX IKCHEPUMEHTAIbHBIMU CpPEICTBAMH,
dbopMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MOJIy4E€HHbIE PE3yJbTaThl U JeNIaTh BBIBO/IBL;

YMEHHE Yy4YacTBOBaTh B yueOHO-HMCCIIEI0BATENbCKOM paboTe 1Mo OHOJIOTUH, HKOJIOTUU U
MEJUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJBHBIX HAYyYHBIX OOIIECTB, U MYOJUYHO MPEACTABIATH
MOJIy4YE€HHBIEC PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUX;

YMEHHME OIICHHBATh THUIOTE3bl M TEOPUM O MPOUCXOXKIACHUU IKHU3IHU, YEIOBEKa U
YeNOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CHOCOOAaX MPENOTBPAILEHUS TII0OaTbHBIX
M3MEHEeHU B Onocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyAylei mpodeccHoHanbHON AesITENFHOCTH B
obrmactu  OMOJOTHH, OKOJIOTUH, TMPUPOJOIONB30BAHUS, MEIUIMHBI, OHOTEXHOJIOTHUH,
NICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO34WCTBAa, MHUILEBOW MPOMBIIIJICHHOCTH, YIIyOJIsATh
MO3HABaTENbHBIM MHTEpeC, HampaBJIeHHbII Ha OCO3HAaHHBI BBIOOP COOTBETCTBYIOILEH
npodeccu M TOPOJOJDKEHHE OHOJOTMYECKOro o0pa3oBaHMs B OpraHM3alUsAX CpEIHEro
po(hecCHOHATBFHOTO U BBICILIET0 00pa30BaHuUs.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kontposnbubie | Ilpaktuueckne  (UnppoBbIe)
IporpamMmaI Bceero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
1 buonorus kak Hayka 0 0 https://resh.edu.ru/subject/5/10/
2 JKuBbie cucTeMbl U UX U3yUEHUE 0 0 https://resh.edu.ru/subject/5/10/
3 buosorus knerku 0 0.5 https://resh.edu.ru/subject/5/10/
4 XuMudecKasi OpraHu3amus KJISTKA 10 0 https://resh.edu.ru/subject/5/10/
5 Crpoenue u GyHKITUU KIETKH 8 0 https://resh.edu.ru/subject/5/10/
6 OOMEH BELCCTB H [IPCBPALICHIC JHEPTHH b 9 0 1 https://resh.edu.ru/subject/5/10/
KIIETKE
7 HaCHeHCTBeHIfaﬂ HHGOPMALLHS 9 0 0.5 https://resh.edu.ru/subject/5/10/
peanmu3anys e€ B KIeTKe
JKU3HEHHBIN ITUKIT KIETKH 6 0 1 https://resh.edu.ru/subject/5/10/
Crpoenue u GyHKIIUHA OPraHU3MOB 17 0 15 https://resh.edu.ru/subject/5/10/
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 0 15 https://resh.edu.ru/subject/5/10/
T _
11 CHETHIA — HayKa O HACICICTBEHHOCTH H 2 0 0.5 https://resh.edu.ru/subject/5/10/
W3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 0 https://resh.edu.ru/subject/5/10/
14 I'enetuka yenoBeka 3 0 0.5 https://resh.edu.ru/subject/5/10/
15 Cenekuusi opraHu3MOB 4 0 1 https://resh.edu.ru/subject/5/10/
b
16 HOTEXHOIOTIA 1 CHITTETHHCCRaR 4 1 0 https://resh.edu.ru/subject/5/10/
ouomorus
17 PesepBHOE Bpems 1 0 0 https://resh.edu.ru/subject/5/10/
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

13




11 KVIACC

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl

3

1 ApOAIeHIe Hupagmme OBOJIOHOHHBIX 4 0 0 https://resh.edu.ru/subject/5/11/
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIHs U €€ pe3yabTaThl 14 0 2 https://resh.edu.ru/subject/5/11/
Maxpo3BOJIIOIHUS U €€ Pe3yIbTaThl 6 0 0 https://resh.edu.ru/subject/5/11/
I1

4 POTICROMACHHE I PASBITTHC ASHIL Ha 15 0 15 https://resh.edu.ru/subject/5/11/
3emie

5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 0 1 https://resh.edu.ru/subject/5/11/
DKOJIOTHS — HayKa O B3aHMOOTHOIIICHUSX

6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0 0.5 https://resh.edu.ru/subject/5/11/
C OKpYyKarollen cpeon
Opraau3Mebl ¥ cpesia 0OUTaHUS 0 15 https://resh.edu.ru/subject/5/11/
DKOJIOTHUS BUJIOB U MOIMYJISIUAN 0 0.5 https://resh.edu.ru/subject/5/11/
3 0 .0

9 KOJIOTHA COODILECTS. FHOTOTHHACCKHC 12 0 0.5 https://resh.edu.ru/subject/5/11/
CHCTEMBI

10 buocdepa — rimobanbHas 3KOCHCTEMA 0 0 https://resh.edu.ru/subject/5/11/

11 UenoBek 1 OKpyKarolas cpeaa 0 0 https://resh.edu.ru/subject/5/11/

12 PesepBHOe Bpems 1 0 https://resh.edu.ru/subject/5/11/

OBIIEE KOJIMYECTBO YACOB IT
- COBHO 102 1 7.5

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
N Koau4yecTBo yacoB daxkTHyec DJIEeKTPOHHBbIE
[
11/_ Tema ypoxa K Mpakruge | Jara et LT tupposLIe
- P Bcero O:Tpo.m)mﬂe CKHe H3y4eHuns NPOBCIACHHA o0pa3oBaTe/ibHbIE
PADOTHL padoTsl 51 ypoka pecypchl
b
MOJIOTHSI KaK KOMILUIEKCHAsT HayKa , . . httos://resh.edu.ru/subi
Y KaK 9aCTh COBPEMEHHOTO 04.09.2024 ect/5/10/
oOmrecTBa
JKuBble cHCTEMBI U HX CBOMCTBA 1 0 0 nitps:/fresh.edu. rufsubj
05.09.2024 ect/5/10/
YpoBHEBaAs OpraHu3anus >KUBbIX 1 0 0 https://resh.edu.ru/subj
CUCTEM 05.09.2024 ect/5/10/
Hcropust OTKpBITHA U U3YYEHUS 1 0 0 https://resh.edu.ru/subj
kieTku. Kierounas teopus 11.09.2024 ect/5/10/
MeTo1bl MOJIEKYIISIPHOU 1
KJIETOYHOU OHOJIOTHH.
IT 0 n
paicriieckas pa ?Tg (3yreHie 1 0 05 https://resh.edu.ru/subj
METO/I0B KJIETOYHON OHOIOTHH . 12.09.2024 ect/5/10/
(xpomatorpadus, anexTpodopes,
muddepennuanbHOe
uentpudyruposanue, [TLP)»
X . 1 0 0 https://resh.edu.ru/subj
MMUYECKUI COCTaB KIETKU 12.09.2024 ect/5/10/
MuHepanbHbI€ BEIIECTBA KIIETKH, 1 0 0 https://resh.edu.ru/subj
uX OHOJIOTHYECKas POJIb 18.09.2024 ect/5/10/
Oprannueckue BEeUeCTBA KIETKH 1 0 0.5 https://resh.edu.ru/subj
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— Genku. JlJaboparopHas padora 19.09.2024 ect/5/10/
«O06HapyxeHne OenKoB ¢

MTOMOIIBIO0 KAYECTBEHHBIX

peaxkuuin»

9 CoiicTBa, K1accupuKays u 0 https://resh.edu.ru/subj
GbyHKLIUHN 6€NKOB 19.09.2024 ect/5/10/

10 Opranndeckue BenecTBa KIETKH 0 https://resh.edu.ru/subj
— YIIEBOIBI 25.09.2024 ect/5/10/

11 Opranndeckue BenecTBa KIETKH 0 https://resh.edu.ru/subj
— JIUIUIBI 26.09.2024 ect/5/10/
Hyxneunosbie kucnorsl. [JHK u
PHK. JIa6 0

12 " ADOPATOpRAI pabOTa 05 https://resh.edu.ru/subj
«HccnenoBanre HyKIICHHOBBIX : 26.09.2024 ect/5/10/

KHCJIOT, BBIIEJICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY
C ATO.

13 TPOCHHE i yHKLUH 0 https://resh.edu.ru/subj

Hpyrue nykieosuarpudocdarst 02.10.2024 ect/5/10/
(HT®)
CexBenuponanue JJHK. Metoabl .

14 . 0 https://resh.edu.ru/subj
F€HOMUKH, TPAHCKPUIITOMUKH, 03.10.2024 ect/5/10/
MIPOTEOMUKHU

. https://resh.edu.ru/subj

15 MeToibl CTPYKTYpHOH OHOTOTHH 0 03.10.2024 ect/5/10/

16 Tunsl kietok. [Ipokapuornueckas 0 https://resh.edu.ru/subj
KJIETKa 09.10.2024 ect/5/10/

C o

17 TpOGHI/IreI 3y1<apnomqecxgn 05 https://resh.edu.ru/subj

kneTku. [Ipaktuueckas padota : 10.10.2024 ect/5/10/

«M3ydyeHne CBOMCTB KIETOYHOU
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MEMOpaHbI»

https://resh.edu.ru/subj

18 [ToBepXHOCTHBIH ammapaT KICTKH 0 10.10.2024 ect/5/10/
OnHomMeMOpaHHBIE OPTaHOUIBI

19 kieTku. [Ipakrrueckas pabora 05 https://resh.edu.ru/subj
«M3ydenne IBM>KCHUS ITUTOTIa3MbI ' 16.10.2024 ect/5/10/

B PaCTHTEIBHBIX KJICTKAX)
[TomyaBTOHOMHBIE OpraHOWIBI
KJICTKW: MUTOXOH/IPUH, TIJIACTHIBI.

20 JlabopaTtopHnas pabota 05 https://resh.edu.ru/subj
«MccnenoBanue masMoans3a u 17.10.2024 ect/5/10/
JETIa3MOJTN3a B PACTUTEIIBHBIX
KIIETKaX)

21 HemeMmOpaHHBIE OpraHOHIbI KICTKH 0 Fttps:firech et rusu)

17.10.2024 ect/5/10/

22 Ctpoenue n QyHKIUH Sapa 0 93.10.2024 ZZttr/);)/l/cr)tjsh.edu. rufsub)
CpaBHHTENBbHAS XapaKTEPUCTUKA

23 KJIETOK 3yKapuoT. JlabopaTopHas 05 https://resh.edu.ru/subj
pabora «/3yueHue CTpoeHus ' 24.10.2024 ect/5/10/

KJICTOK Pa3JINYHBIX OPraHU3MOBY
ACCUMWISIIIAS U AUCCUM IS —
JIB€ CTOPOHBI MeTabosm3Ma. Tumbl
oOmena BermiecTB. JlaboparopHas i
24 paota «Msyuente 0 https://resh.edu.ru/subj
24.10.2024 ect/5/10/

KaTaJUTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTaasbl)»
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@epMeHTaTUBHBIN XapakTep
peaKnuii KJIeTOYHOro MeTadoIu3Ma.
JlaboparopHas padota «/3yueHune

https://resh.edu.ru/subj

25 (epMEeHTaTUBHOTO PaCHICTICHHS 0.5 06.11.2024 ect/5/10/
MEepPOKCH/Ia BOJIOPOJA B
PaCTHTEIBHBIX M JKHBOTHBIX
KIIETKax»
26 benku-aktuBatopsl 1 OenKku- 0 https://resh.edu.ru/subj
WHTHOUTOPEI 07.11.2024 ect/5/10/
97 ABTOTpOGHBIN TUIT 0OMEHa 0 https://resh.edu.ru/subj
BEILECTB 07.11.2024 ect/5/10/
https://resh.edu.ru/subj
28 ®doToCHHTE3 0 13.11.2024 ect/5/10/
X . JIab
29 eévr OCHngg abopatoprai 05 https://resh.edu.ru/subj
pabora «CpaBHEHHE IPOLIECCOB . 14.11.2024 ect/5/10/
(hoTOCHHTE3a U XEMOCHUHTE3a
AnHaspoOHbBIe OpraHu3Mbl. Buib
30 oposxenus. JlabopaTopHas pabota 0 https://resh.edu.ru/subj
«CpaBHEHHE IIPOIIECCOB OPOKEHUS 14.11.2024 ect/5/10/
U JBbIXaHUSDY
31 AspoOHBIE OpraHUu3Mbl. DTaIlbl 0 https://resh.edu.ru/subj
SHEPreTUYECKOro 0OMeHa 20.11.2024 ect/5/10/
6] 0
32 HEPTIL MeCM paHHAO;(;paHgI e 0 https://resh.edu.ru/subj
HpOTOHOB.“ WHTE3 : paboTa 21.11.2024 ect/5/10/
npoToHHON AT®-cuHTa3bI
33 p 0 https://resh.edu.ru/subj
€aKI[MU MaTPUYHOTO CHHTE3a 91.11.2024 ect/5/10/
34 TpaHckpunuus — MaTpU4HbIN 0 https://resh.edu.ru/subj
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cunre3 PHK 27.11.2024 ect/5/10/
35 Tpancismms 1 €& srans: 0 https://resh.edu.ru/subj
28.11.2024 ect/5/10/
36 Konnposanne amuHokucior. Pois 0 https://resh.edu.ru/subj
pubocom B OuocuHTE3€e OenKa 28.11.2024 ect/5/10/
37 Opranu3anus reHomMa y IpoKapuoT 0 https://resh.edu.ru/subj
1 DYKapuoT 04.12.2024 ect/5/10/
38 MonexynspHble MEXaHU3MBI 0 https://resh.edu.ru/subj
HKCTIPECCHH TEHOB Y DYKapuOT 05.12.2024 ect/5/10/
Bupycsl — BHEKIIETOUHBIE (OPMEI
39 YKU3HU U 00JIUTaTHBIE TTapa3UThI. 05 https://resh.edu.ru/subj
[IpakTtnyeckas padora «Co3nanne 05.12.2024 ect/5/10/
MO/IEITH BUPYCa»
40 BupycHble 3a0601eBaHus YeI0BEKa, 0 https://resh.edu.ru/subj
YKMBOTHBIX, PACTEHUI 11.12.2024 ect/5/10/
A1 HanorexHosioruu B 6Mo0oruu u 0 https://resh.edu.ru/subj
MEIHULUHE 12.12.2024 ect/5/10/
. https://resh.edu.ru/subj
42 ’Kv3HEeHHBIN UK KIETKU 0 12.12.2024 ect[/)5 10/ |
43 Marpuunsiii cuate3 JJHK 0 18.12.2024 ZZtt[/)s)/l/(r)tjsh.edu. rufsu)
Xpomocomsl. JlabopaTopHas i
44 pabota «/3ydyeHue XpoMocoM Ha 0.5 https:/jresh.edu. ru/subj
19.12.2024 ect/5/10/
TOTOBBIX MUKpOIIpenapaTax»
45 JleeH e KIETKH — MHTO3 0 https://resh.edu.ru/subj
19.12.2024 ect/5/10/
46 Tuns! knetok. Kapuokunes n 05 https://resh.edu.ru/subj
mutokuHes. JlaboparopHas padoTa 25.12.2024 ect/5/10/
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«Habmnroienre MUTO3a B KJIIETKAX
KOHYMKa KOpELIKa JIyKa (Ha
TOTOBBIX MUKPOITpEIapaTax)»

Perynsanus ;kM3HEHHOTO LIUKJIA

https://resh.edu.ru/subj

47 KJIETOK 0 26.12.2024 ect/5/10/
48 0 0 https://resh.edu.ru/subj
PTAHHIM Kai CIARoe Aexoe 26.12.2024 ect/5/10/
T 1. JIao
49 KgHH pi/cITeHHH a opafop Had 05 https://resh.edu.ru/subj
paodoTa <<U 3y4CHHEC TKaHCH . 09.01.2025 ect/5/10/
pacTeHuin»
T .
50 HKZHH PRHBOTHBIX 6H qeﬂ(;em 05 https://resh.edu.ru/subj
al opuaTopHaﬂ pabota «13y4yenue ) 09.01.2025 ect/5/10/
TKAHCHU JKUBOTHBIX»
Opranbl. CHCTEMBI OpPraHOB. )
51 a6 6 " 05 https://resh.edu.ru/subj
abopatopHas padbora «M3yueHne . 15.01.2025 ect/5/10/
OPraHoB I[BETKOBOI'O PACTCHUSD)
52 0 0 https://resh.edu.ru/subj
nopa Tejia OpraHu3MoB 16.01.2025 ect/5/10/
53 0 https://resh.edu.ru/subj
JIBU>KE€HHE OpPraHu3MOB 16.01.2025 ect/5/10/
https://resh.edu.ru/subj
54 [Iutanue opraHu3MoB 0 99 01.2025 ect/5/10/
IIutanye N03BOHOYHEBIX )KUBOTHBIX. .
55 n 0 https://resh.edu.ru/subj
UILEBApUTEIbHAS CUCTEMA 93.01.2025 ect/5/10/
JeJIoBeKa Sor2l
56 0 https://resh.edu.ru/subj
JpIXaHue OpraHu3MoB 23.01.2025 ect/5/10/
57 JIprxaHue mo3BOHOYHBIX KUBOTHBIX 0 https://resh.edu.ru/subj
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1 4eJIoBeKa 29.01.2025 ect/5/10/
58 T 0 https://resh.edu.ru/subj
PAHCIIOPT BEIIECTB Y OPraHU3MOB 30.01.2025 ect/5/10/
K
59 DOBEHOCHAA CHCTEMA 0 https://resh.edu.ru/subj
ITIO3BOHOYHBIX JKUBOTHBIX U 30012025 ect/5/10/
JeJI0BEKa
60 B 0 https://resh.edu.ru/subj
bIJICJIEHHUE Y OPTraHU3MOB 05.02.2025 ect/5/10/
61 3 0 https://resh.edu.ru/subj
amuTa y OpraHu3MoB 06.02.2025 ect/5/10/
62 " 0 https://resh.edu.ru/subj
MMYHHasl CHCTEMa YeJI0BeKa 06.02.2025 ect/5/10/
63 PazgpaxkumocTs u perymsmus y 0 https://resh.edu.ru/subj
OpraHU3MOB 12.02.2025 ect/5/10/
T
64 YMOP&IIbHAA PETYIALHA 1 0 https://resh.edu.ru/subj
SHJIOKPUHHAS CUCTEMA KUBOTHBIX U 13.02.2025 ect/5/10/
qeJI0BEKa
65 o 0 https://resh.edu.ru/subj
OPMBI pa3MHOKEHUSI OPTaHU3MOB 13.02.2025 ect/5/10/
66 I 0 https://resh.edu.ru/subj
0JIOBOE Pa3MHOKCHHEC 19.02.2025 ect/5/10/
. https://resh.edu.ru/subj
67 Meiio3 0 20.02.2025 ect/5/10/
I'amerorenes3. OOpazoBaHue 1
68 5)1336]3 e HOHOBH; KﬂeTI(:IK‘ 05 https://resh.edu.ru/subj
abopartopHas pabdorta «3yuenue . 90.02.2025 ect/5/10/

CTPOCHHA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpCIIapaTax»
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NuauBunyanbHOE pa3BUTHE

https://resh.edu.ru/subj

69 OPraHU3MOB — OHTOT€HE3 0 26.02.2025 ect/5/10/

70 3akiazKa OpraHoB U TKaHEH U3 0 https://resh.edu.ru/subj
3apO/IBIIICBBIX JTUCTKOB 27.02.2025 ect/5/10/

Poct u pazBuTHE )KHUBOTHBIX.

71 JlaboparopHas paboTa «BbisBICHHE 05 https://resh.edu.ru/subj
MPHU3HAKOB CXOJICTBA 3aPOIBIIIEH ' 27.02.2025 ect/5/10/
MTO3BOHOYHBIX JKHBOTHBIX)

PasMHOxkeHue u pa3Butne

7 pactenuii. JlabopatopHnas pabora 05 https://resh.edu.ru/subj
«CTpoeHre OpraHoB pa3MHOKEHHSI ' 05.03.2025 ect/5/10/

BBICIIIMX PACTCHUN»

73 Hcropus cTaHOBIEHUS U pa3BUTHUSA 0 https://resh.edu.ru/subj
TEHETHKH KaK HayKd 06.03.2025 ect/5/10/

OcHOBHbIE IOHATHS U CUMBOJIBI

74 reHetuku. Jlaboparopuas pabota 05 https://resh.edu.ru/subj
«JIpo3oduiia Kak 0ObEKT ' 06.03.2025 ect/5/10/
TEHETHUYECKUX UCCIIeIOBAHUI
3aKOHOMEPHOCTH HACJIeI0BaHUS
MpU3HaKoB. MoHOTHOpUIHOE

75 ckpemnBanue. [Ipakruueckas 05 https://resh.edu.ru/subj
paboTa "H3yueHne pe3yibTaToB ' 12.03.2025 ect/5/10/
MOHOTHOPUHOTO CKPEIIUBAHUS Y
npo3oduib”

76 ILluTomorunueckrue 0CHOBEI 0 https://resh.edu.ru/subj
MOHOTHOPHIHOTO CKPEIIUBaAHHS 13.03.2025 ect/5/10/

77 Ananusupyrouiee CKpeluBaHue. 0 https://resh.edu.ru/subj
HemnonHoe toMUHHPOBaHHE 13.03.2025 ect/5/10/
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JurubpuiHoe CKpenuBaHue.
[Ipaktuyeckas padora «M3yuenue

https://resh.edu.ru/subj

8 Pe3y/IbTaTOB AUTUOPUIHOTO 05 19.03.2025 ect/5/10/
CKPCIIUBAHUS Y IPO30 (DUITBDY
79 uTonornyeckne OCHOBBI 0 https://resh.edu.ru/subj
JUTHOPUIHOTO CKPEIIHBAHSI 20.03.2025 ect/5/10/
80 CueruieHHO€e HaCJIEI0OBaHNE 0 https://resh.edu.ru/subj
MPU3HAKOB 20.03.2025 ect/5/10/
81 XpOMOCOMHAsI TEOPUS 0 https://resh.edu.ru/subj
HACJICJICTBEHHOCTH 02.04.2025 ect/5/10/
https://resh.edu.ru/subj
82 I'eneruka nmona 0 03.04.2025 ect/5/10/
83 I'eHOTHIT KaK I[EJIOCTHAS CHCTEMA 0 nitps:/fresh.edu. rufsubj
03.04.2025 ect/5/10/
84 ['eneTn4eckuii KOHTPOJIb Pa3BUTHS 0 https://resh.edu.ru/subj
pacTeHui, )KMBOTHBIX U YEJIOBEKA 09.04.2025 ect/5/10/
85 N3meHunBOCTh TpU3HAKOB. Buasl 0 https://resh.edu.ru/subj
U3MEHYMBOCTH 10.04.2025 ect/5/10/
86 MoudukanroHHas U3MEHYHUBOCTD 0 10.04.2025 ZZttrl)s)/l/(r)(jsh.edu. ru/subj
BapuanuonHslii psa u
BapHAallMOHHAS KPUBAs.
JlaGopaTtopHas pabota i
87 «MccnemoBanne 3aKOHOMEPHOCTEH 0.5 hitps://resh.edu.ru/subj
16.04.2025 ect/5/10/
MOIU(DUKAITUOHHON U3MEHUYHUBOCTH.
[TocTpoenue BapualmoOHHOTO psaa
Y BApUALIMOHHON KPUBON»
88 ['eHoTHIIUECKast U3BMEHUYUBOCTb. 0 https://resh.edu.ru/subj
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KoMOunaTuBHast N3MEHYHUBOCTE 17.04.2025 ect/5/10/
MyrainmoHHas ”3MEHYHBOCTb.

89 [IpakTuyeckas padora «Myranuu y 05 https://resh.edu.ru/subj
1po30¢uIIsl (Ha TOTOBBIX ' 17.04.2025 ect/5/10/
MUKpOIpernaparax)»
3aKOHOMEPHOCTU MYTAI[MOHHOTO .

90 5 0 https://resh.edu.ru/subj
mporiecca. DNUreHeTHKa U 93.04.2025 ect/5/10/
AMUTCHOMUKA =
r T

oL egemwzj genmoBeka. [Ipakruueckas . httos://resh.edu.ru/subi
paboTa « oc:raBneHHe U aHATH3 : 24.04.2025 ect/5/10/
POJIOCIIOBHO¥»

92 M . 0 https://resh.edu.ru/subj

€TOJIbI METUITUHCKON TeHETHKHU 94.04.2025 ect/5/10/
3HayeHNe MEIUIIMHCKON T'eHETUKU

93 B IIPEAOTBPAIECHUH U JICYEHUU 0 https://resh.edu.ru/subj
TeHETHYECKUX 3200 IeBaHui 30.04.2025 ect/5/10/
9eoBeKa
OCHOBHBIE TIOHSITHUS CEJICKIIHH.

JlabopaTtopHas pabora «3y4yeHue https://resh.edu.ru/subj

94 . 0.5
COPTOB KYJIbTYPHBIX PACTEHUH 1 07.05.2025 ect/5/10/

MOPO/T IOMAITHHUX >KUBOTHBIX)»
MeTobl CeNeKIIMOHHON paOOTHI. )

95 a6 6 " 05 https://resh.edu.ru/subj

abopaTtopHas pabora « SY?GHHC : 07.05.2025 ect/5/10/
METOJIOB CEJICKIIUU PACTCHUI»

96 HOCTH}KeHHT_IceHeKHHH paCTeIgHﬁ 1 0 https://resh.edu.ru/subj

KUBOTHBIX. paKTI/ILIveCKaH pabota 14.05.2025 ect/5/10/
«[IpuBUBKa pacTeHHI»
97 CoxpaHeHue, U3y4eHue U 0 https://resh.edu.ru/subj
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HCIIOJIb30BAHUE T€HETHYECKUX 14.05.2025 ect/5/10/
pecypcoB
bruoTtexHonorus Kak Hayka u

98 OTpacib NPOU3BOJICTBA. 1 05 https://resh.edu.ru/subj
[TpakTuaeckas pabora «3ydeHne 15.05.2025 ect/5/10/
00BEKTOB OMOTEXHOJIOT I

99 OcHOBHBIE HAITPABJICHUS 1 0 https://resh.edu.ru/subj
CUHTETUYECKON OMOJIOTUH 15.05.2025 ect/5/10/

100 Kontponsnas pabora 3a kypc 10 1 0 https://resh.edu.ru/subj
KJacca 21.05.2025 ect/5/10/

101 XpOMOCOMHAsI ¥ T€HHAas 1 0 https://resh.edu.ru/subj
WHXEHEPHUS 22.05.2025 ect/5/10/

102 MenuuuacKkre OMOTEXHOJIOT NN 1 0 99 05.2025 227;/1/535“%& ru/subj

OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
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11 KVIACC

KoimuecTBo yacos dakrnyec DJIEKTPOHHbBIE
Ne Tema ypoka Kontpoan | IIpakTuu Mara Kad JaTa uuppoBbIe
n/n Bcero bHBIE ecKue H3y4eHns IPOBEACHU o0pa3oBaTe/ibHbIE
padoTsI padoTsI f1 ypoka pecypchl
https://resh.edu.ru/subj
1 OBomonmonHas Teopust Y. /lapuna 1 0 0 03.09.2024 ect/5/11/
5 JIBMOKYIIME CHIIBI ABOJIFOIIMA BHJIOB 1 0 0 https://resh.edu.ru/subj
o Y. Jlapeuny 05.09.2024 ect/5/11/
Bopro
3 Opbba 84 CYFISEIRORaRts, L 0 0 https://resh.edu.ru/subj
€CTECTBCHHBIN M HCKYCCTBCHHBIN 05.09.2024 ect/5/11/
0oTOOD
4 DopMUPOBAHNE CUHTETUYECKON 1 0 0 https://resh.edu.ru/subj
TEOPHH SBOJIOLIMU 10.09.2024 ect/5/11/
5 DTanbl 3BOJTIOLMOHHOTO TPOIIecca: 1 0 0 https://resh.edu.ru/subj
MHUKPO3BOJIIOLMS U MaKPO3BOJIFOLIHSI 12.09.2024 ect/5/11/
6 [HonmynAuus — snemMeHTapHast 1 0 0 https://resh.edu.ru/subj
€IMHHULIA YBOJIOLINHT 12.09.2024 ect/5/11/
3aKOH reHEeTUYECKOT0 PaBHOBECHS
. X B. Baiin6 .
7 ﬁ)K(; APt aﬁ? i eplrga 1 0 05 https://resh.edu.ru/subj
aboparopHas paboTa <i BISIBJICHHE : 17.09.2024 ect/5/11/
W3MEHUYUBOCTH Y 0C00€el 0JTHOTO
BUJIA»
https://resh.edu.ru/subj
8 OneMeHTapHble (PaKTOPBI ABOJIOIUU 1 0 0 19.09.2024 ect/5/11/
9 Dddext ocnoBatens. Ipdexr 1 0 0 https://resh.edu.ru/subj
OyTBUIOYHOT'O TOPJIBIIIKA 19.09.2024 ect/5/11/
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Murpauuu. M305s01u nOmyJIsnuii:

https://resh.edu.ru/subj

10 reorpaduueckas, OMOJIOrHIecKas 0 24.09.2024 ect/5/11/

11 EcrectBennslit oTOOpD — 0 https://resh.edu.ru/subj
HaIPABJISIOMHNA (DaKTOP IBOTFOIAH 26.09.2024 ect/5/11/

. https://resh.edu.ru/subj

12 ITonoBoit oT60p 0 26.09.2024 ect/5/11/
[Iprcnoco6aeHHOCTh OPraHU3MOB
KaK pe3yIbTaT MHUKPOAIBOJFOIIHH. .

13 Ha6§paZOpHasi pa6lc:Ta «3yuenue 0.5 hipsifivesh.ed..rufsut)

01.10.2024 ect/5/11/
apoMop(h030B U UANOAIATITALIAN Y
PacTeHHI U )KHUBOTHBIX)
[Ipumeps! npucnocobaeHut y
Opranu3MoB: Mopdosornieckue,
(bM3MoIOTYECKHeE,

14 OMOXUMUYECKHE, TTOBEICHUYCCKIE. 05 https://resh.edu.ru/subj
JIaGoparopHas pabora ' 03.10.2024 ect/5/11/
«[IpucrocoOeHust OpraHU3MOB H
UX OTHOCHUTEJbHAS
1eJIeCO00Pa3HOCThY
Bun, ero kxpurepuu u CTpyKTYypa.

15 JlabopaTopHas pabora «CpaBHEHHE 05 https://resh.edu.ru/subj
BHUJIOB 110 MOP(OJIOTHYECKOMY ' 03.10.2024 ect/5/11/

KPUTEPHIO»
16 CrpykTypa Bua 0 https://resh.edu.ru/subj
08.10.2024 ect/5/11/

17 Bunoo6pa3oBanue kak pe3yabTar 0 https://resh.edu.ru/subj
MHUKPO3BOJTIOIHH 10.10.2024 ect/5/11/

18 CBA13b MUKDOOBOMIOLIH 1 0 https://resh.edu.ru/subj

ect/5/11/
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SMUIEMHOIOTUHA 10.10.2024
MakposBoronus. .
19 n 0 https://resh.edu.ru/subj
AJIECOHTOJIOTHYECKUE METOIbI 15.10.2024 ect/5/11/
W3Y4YEHUS IBOJIOLIUN -
20 Buoreorpaduyeckne MmeToap! 0 https://resh.edu.ru/subj
W3Y4YEHUS SBOJIOLINU 17.10.2024 ect/5/11/
OMO
21 N pnonorHH?CKHe . 0 https://resh.edu.ru/subj
CPaBHUTEIHLHO-MOP(HOIOTHIECKIE 17.10.2024 ect/5/11/
METO/IbI U3yUEHUS IBOJIOLIUH
MonexkynsapHO-TEHETHUECKHE, i
29 6 0 https://resh.edu.ru/subj
HOXUMHUUYECKHE U MAaTEMAaTHUECKHUE 99 10.2024 ect/5/11/
METO/IbI U3yUEHUS IBOJIOIUH
23 06 0 https://resh.edu.ru/subj
1€ 3aKOHOMEPHOCTH DBOJIIOIIIH 94.10.2024 ect/5/11/
A .
o HﬂaHTHBHaﬂ paats 0 https://resh.edu.ru/subj
€pPaBHOMEPHOCTH TEMIIOB 94.10.2024 ect/5/11/
DBOJIIOLUHU
o5 Hayunsbie runoressl 0 https://resh.edu.ru/subj
MIPOMCXOXKIACHUS )KM3HU Ha 3emiie 07.11.2024 ect/5/11/
26 JloHay4dHble peaCTaBICHUS O 0 https://resh.edu.ru/subj
3apOXKACHUM KU3HU 07.11.2024 ect/5/11/
97 OCHOBHBIE ATaIlbl HEOPraHUYECKOU 0 https://resh.edu.ru/subj
3BOJIIOIIUHU 12.11.2024 ect/5/11/
28 I 0 https://resh.edu.ru/subj
WIIOTE3bI 3aPOKICHUS )KU3HU 14.11.2024 ect/5/11/
" 3 -
29 CropIt jIMJéH 1 METOAN! 666 05 https://resh.edu.ru/subj
n3yuenus. Jlabopatopnas padora . 14.11.2024 ect/5/11/

«I/I3yquI/Ie M OIMMCAHUC
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HCKOMAEeMBbIX OCTATKOB JAPEBHHUX
OpPraHU3MOB»

HauansHele 3Tamns! opraHn4eckoin

https://resh.edu.ru/subj

30 HBOJIIOIIUHT 0 19.11.2024 ect/5/11/
31 DBOIONIA 3yKAPHOT 0 https://resh.edu.ru/subj
21.11.2024 ect/5/11/
OCHOBHBIE ATAITBI BOJTIOIIUU
ACTHTEILHOTO MHpA. .
32 pHpaKTquCKaﬂ pa6zTa «M3yuenne 0.5 hipsifivesh.ed..rufsut)
21.11.2024 ect/5/11/
O0COOEHHOCTEH CTPOEHUS pacTeHU
Pa3HBIX OTICIIOBY»

33 OCHOBHBIE ATarbl YBOJTIOIUN 0 https://resh.edu.ru/subj
YKUBOTHOTO MHUPa 26.11.2024 ect/5/11/

DBOJIIOIUS )KUBOTHBIX.

34 [IpakTrueckas padota «M3yueHnue 05 https://resh.edu.ru/subj
0COOEHHOCTEM CTPOEHHUSI 28.11.2024 ect/5/11/
MMO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTue *u3Hu Ha 3emMiie 10 Ipam 0 https://resh.edu.ru/subj
1 TIepro1am 28.11.2024 ect/5/11/

36 MaccoBble BEIMUPaHUS — 0 https://resh.edu.ru/subj
OKOJIOIMYECKUE KPUIUCHI ITPOLLIOTO 03.12.2024 ect/5/11/

37 CoBpeMEHHBIN IKOJIOTHYECKUI 0 https://resh.edu.ru/subj
KPM3HC, €r0 0COOEHHOCTH 05.12.2024 ect/5/11/

38 CoBpeMeHHas cucrtema 0 https://resh.edu.ru/subj
OPraHUYEeCcKOTO MPOIILJIOTO 05.12.2024 ect/5/11/

39 OCHOBHBIE CUCTEMATUYECKUE 0 https://resh.edu.ru/subj
TPYIIIBI OPraHU3MOB 10.12.2024 ect/5/11/

40 AHTpOIOJIOTHSI — HayKa O 0 https://resh.edu.ru/subj
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YeII0OBEKe 12.12.2024 ect/5/11/
41 PasButue npeacrasiaeHui o 0 https://resh.edu.ru/subj
MIPOUCXOKICHUH YEIIOBEKA 12.12.2024 ect/5/11/
MecTto uenoBeka B CUCTEME
OpPraHuYeCcKOro MUpa.
42 JlaboparopHas padota «/3yuenune 05 https://resh.edu.ru/subj
0COOEHHOCTEH CTPOEHHUS CKeJeTa ' 17.12.2024 ect/5/11/
YEJIOBEKa, CBA3AHHBIX C
TIPSIMOXOKICHUEM»
43 il 0 https://resh.edu.ru/subj
BIDKYIITUE CHJTBI aHTPOIIOTEHE3a 19122024 ect/5/11/
C 0
» OOTHOIIIEHUE OMOJIOTHYECKUX U . httos://resh.edu.ru/subi
CONMABHEIX (GAKTOPOE & 19.12.2024 ect/5/11/
aHTpOIOreHe3e
45 OCHOBHLIE T4 AHTDONOLCHEsA 0 https://resh.edu.ru/subj
HOBHBIE CTAJMH aHTPOIOTEH 94.12.2024 ect/5/11/
16 n 0 https://resh.edu.ru/subj
aJIeOreHeTHKa U MaJIeoreHOMUKa 96.12.2024 ect/5/11/
47 5 0 https://resh.edu.ru/subj
BOJIIOIMS] COBPEMEHHOTO YelloBeKa 96.12.2024 ect/5/11/
Yenoseueckue pacel. [Ipaktudeckast )
48 5 " 05 https://resh.edu.ru/subj
paboTa « “SYIIGHI/IG AKOJIOTHYECKUX : 09.01.2025 ect/5/11/
a/lanTaluil 4eJI0BeKay
49 MexIUCIUIITTMHAPHBIE METOIbI 0 https://resh.edu.ru/subj
AHTPOTIOJIOTUH 09.01.2025 ect/5/11/
50 3 0 https://resh.edu.ru/subj
apoXACHHUE U Pa3BUTHE SKOJIOTHH 14.01.2025 ect/5/11/
51 Mertoas! 3konoruu. JlabopatopHas 0.5 https://resh.edu.ru/subj
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paboTta «3yueHue MEeTo10B 16.01.2025 ect/5/11/
3KOJIOTMYECKUX UCCIIEI0BAHUID)
52 3HaueHue 3KOJOTUYECKUX 3HAHUN 0 https://resh.edu.ru/subj
I 9ENOBEKA 16.01.2025 ect/5/11/
https://resh.edu.ru/subj
53 Dkonoruveckue (HpakTopsl 0 91.01.2025 ect/5/11/
Abuotnueckue paktopsl. CBET Kak
IKOJIOTHYECKHN (DaKTOP. .
54 JlabopatopHas p(i)6OTal::<BI)I$IBJ'IeHI/I€ 0.5 hipsifivesh.ed..rufsut)
23.01.2025 ect/5/11/
MPUCTIOCOOIEHUI OPraHu3MOB K
BITUSTHUIO CBETa
AOGuoTtndeckue (HakTopsl.
TemnepaTypa Kak KOJOTHYECKUI
55 ¢akrop. JlaboparopHas padota 05 https://resh.edu.ru/subj
«BBIsiBIIEHHE TPUCTIOCOOIEHMI ' 23.01.2025 ect/5/11/
OPraHU3MOB K BIIUSTHUIO
TEMIIepaTyphD»
AbGuoTtnyeckue (HakTopsl.
BriaxxHOCTBH Kak 9KOJIOTHYECKHIT
56 (daktop. JlaboparopHas padbora 05 https://resh.edu.ru/subj
«AHATOMHYECKUE 0COOEHHOCTH ' 28.01.2025 ect/5/11/
pacTeHuil U3 pa3HbIX MECT
oOHUTaHU
57 Cpenbl 0OMTaHHS OPraHU3MOB 0 30.01.2025 zgt;/);}/l/;(jsh.edu.ru/sub|
58 T —— 0 https://resh.edu.ru/subj
30.01.2025 ect/5/11/
59 JXusHeHnHble popMBI OPraHN3MOB 0 Ppe.firesi. e sy

ect/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

04.02.2025

https://resh.edu.ru/subj

60 buoTtnueckue akropsrl 0 06.02.2025 ect/5/11/
3HaueHne OMOTUIECKHIX

61 B3aUMOJACHCTBUM JJIst 0 https://resh.edu.ru/subj
CYILIECTBOBAHHMS OPTaHU3MOB B 06.02.2025 ect/5/11/
cpene oouTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKH 0 https://resh.edu.ru/subj
MOTYJIAIAN 11.02.2025 ect/5/11/

OcHOBHBIC TIOKA3aTEIIN TOTYJISIIHH: .

63 0 https://resh.edu.ru/subj
YHUCIIEHHOCTb, TUIOTHOCTb, 13.02.2025 ect/5/11/

BO3pacTHasl | MOJIOBast CTPYKTypa
OcHOBHBIC TIOKA3aTEIJIN TOYJISIIHH: .

64 0 https://resh.edu.ru/subj
POXKJIa€MOCTb, IPUPOCT, TEMIT 13.02.2025 ect/5/11/
pocTa, CMEPTHOCTb, MUTPALIUU

65 DKoJlornyeckas CTpykrypa 0 https://resh.edu.ru/subj
MOMYJISIIAA 18.02.2025 ect/5/11/

66 JluHaMuKa NOmyJsiiuu u eé 0 https://resh.edu.ru/subj
peryisnus 20.02.2025 ect/5/11/

67 KpuBbie pocTa YMCIEHHOCTH 0 https://resh.edu.ru/subj
nonyysiuud. KpuBbie BBDKMBaHUS 20.02.2025 ect/5/11/
DKoJoruveckasi HUIa BUA.

68 JlaGopaTtopHas pabota 05 https://resh.edu.ru/subj
«[IpucnocobineHus ceMsH pacTeHHI ' 25.02.2025 ect/5/11/

K pacceneHuio»
69 B . 0 https://resh.edu.ru/subj
U] KaK CUCTEeMa MOMYJISIIHiA 97 02.2025 ect/5/11/
70 3aKOHOMEPHOCTH MOBEJACHUS U 0 https://resh.edu.ru/subj
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MUTpAIHi )KUBOTHBIX 27.02.2025 ect/5/11/

71 Coo011ecTBO OpraHu3MOB — 0 https://resh.edu.ru/subj
OHOLIEHO3 04.03.2025 ect/5/11/

79 5 0 https://resh.edu.ru/subj

KOCHUCTECMA KaK OTKpI)ITaﬂ CUucTremMa 06032025 ect/5/11/

73 KpyroBopoT BemecTs 1 NOTOK 0 https://resh.edu.ru/subj
SHEPIHHU B DKOCHCTEME 06.03.2025 ect/5/11/

74 0 0 https://resh.edu.ru/subj

CHOBHBIE MT0Ka3aTEJIM DKOCUCTEMBI 11.03.2025 ect/5/11/
75 5 0 https://resh.edu.ru/subj
KOJOTHUYCCKUC HI/IpaMI/IJII)I 13032025 ect/5/11/

76 W3menenus cooOIiecTs — 0 https://resh.edu.ru/subj
CYKIIECCHHU 13.03.2025 ect/5/11/
[IpupoHbIE SKOCUCTEMBI. )

77 5 0 https://resh.edu.ru/subj

KOCHCTEMBI 03€p I:I peK. 18.03.2025 ect/5/11/
DKOCHUCTEMBI MOPEIl M1 OKEaHOB
I1 .
78 apnpom{me OKOCHCTEMB . 0 https://resh.edu.ru/subj
KOCHCTEMBI TYHJIP, JIECOB, CTEIICH, 90.03.2025 ect/5/11/
MYCTBIHb
https://resh.edu.ru/subj

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 0 90.03.2025 ect/5/11/
YpboakocucteMmsl. [Ipaktuyeckas i

80 5 " 05 https://resh.edu.ru/subj
pabora «/3ydyeHue u onrcaHue . 03.04.2025 ect/5/11/
ypOOIKOCUCTEMBI»

3

81 AKOHOMEPHOCTH (bolj)MHpovBaHm 0 https://resh.edu.ru/subj
OCHOBHBIX B3aUMOJICHCTBUH 03.04.2025 ect/5/11/
OpPraHMU3MOB B DKOCHUCTEMAX

82 MexaHu3MBI BO3JEHCTBUS 0 https://resh.edu.ru/subj
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3arps3HEHUI pa3HbIX TUIIOB HA 08.04.2025 ect/5/11/
cyOOpraHM3MEHHOM,
OpraHU3MEHHOM, TIOMYJISIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapras https://resh.edu.ru/subj
obosnouka 3emin 10.04.2025 ect/5/11/

84 VYuenne B. U. Bepnaackoro o https://resh.edu.ru/subj
onochepe 10.04.2025 ect/5/11/

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS https://resh.edu.ru/subj
ouocdepsl 15.04.2025 ect/5/11/

86 KpyroBopoTs! BemiecTs u https://resh.edu.ru/subj
OMOTEOXMMHUYECKUE TTUKITBI 17.04.2025 ect/5/11/

87 3oHanbHOCTH Onochepsl. OCHOBHBIE https://resh.edu.ru/subj
OMOMBI CyIIN 17.04.2025 ect/5/11/

88 YcToitunBocTh OMochepsl 92 04.2025 ZZtt[/);)/l/;tjsh.edu.ru/sub|

89 DKOJIOTUYECKUE KPUZHUCHI U UX https://resh.edu.ru/subj
MIPUYUHBI 24.04.2025 ect/5/11/

90 Bo3sgeiicTBue uenoseka Ha https://resh.edu.ru/subj
buocdepy 24.04.2025 ect/5/11/

o1 AHTPOTIOT€HHOE BO3/ICHCTBUE HA https://resh.edu.ru/subj
PACTUTENbHBIN U YKUBOTHBIM MUP 29.04.2025 ect/5/11/

92 OxpaHa IpHpoHI https://resh.edu.ru/subj

06.05.2025 ect/5/11/

93 OCHOBHBIE TPUHIUIIBI YCTOWUYHUBOTO https://resh.edu.ru/subj
Pa3BUTHS YEJIOBEYECTBA U IIPUPOIBI 06.05.2025 ect/5/11/

94 PaunonansHoe https://resh.edu.ru/subj
MIPUPOJIONIOJIb30BAaHUE U 13.05.2025 ect/5/11/
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COXpaHEHHE OMOJIOTHYECKOTO
pa3zHooOpa3us 3emiu

O000111EHNE TT0 TEME

https://resh.edu.ru/subj

% «MUKpO3BOJIIOLUS, €€ PE3YJIbTaThI» 1 0 13.05.2025 ect/5/11/

9% O06006meHne o Teme 1 0 https://resh.edu.ru/subj
"MakposBOJIIOLUS. €€ pe3yabTaThl" 15.05.2025 ect/5/11/
O000611IeH1E TTO TEME ]

97 <<Hp0$:xo>1<neHHe U Pa3BUTHE 1 0 httpsfresh.edu. rufsubj

15.05.2025 ect/5/11/
YKU3HU Ha 3eMIie»
O0o001enue o TeMe )

98 «HpovlfcxomﬂeHHe JelloBeKa — 1 0 nitps:/fresh.edu. rufsubj

15.05.2025 ect/5/11/
AHTPOTIOTEHE3)
O6o01menue Mo Teme «IKOJIOTHUS —

99 HayKa O B3aUMOOTHOIIICHUSX 1 0 https://resh.edu.ru/subj
oprann3moB.Opranu3Msl U cpeia 15.05.2025 ect/5/11/
oOUTAHU

100 Hrorosas koHTpoJbHAs paboTa 3a 1 0 https://resh.edu.ru/subj
kypc 11 xmacca 20.05.2025 ect/5/11/

101 O06o0menue 1mo Teme «IKOJIOTUs 1 0 https://resh.edu.ru/subj
BHJIOB M TTOIYJISIIHI 22.05.2025 ect/5/11/

102 O606menue mo Teme «brocdepa — 1 0 https://resh.edu.ru/subj
rio0anbHask PKOCUCTEMa» 22.05.2025 ect/5/11/

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosnorus. buonornyeckne cUCTEMBI M TIPOIIECCHI; YIIIyOJIeHHOe 00ydeHue, 10
kiacc/ TepemoB A.B., IlerpocoBa P.A. O611ecTBO C orpaHUYEHHON
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

* buonorus. buonornyeckue cucteMbl U IPOLECCHI; YIiIyOJieHHOe 00yueHue, 11
kiacc/ Tepemor A.B., [TerpocoBa P.A. O01iecTBO ¢ orpaHU4eHHOMN
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

METOJINYECKHUE MATEPHAJIBI J1JISI YYUTEJA
https://vk.com/wall-196268578 371

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/11/



https://vk.com/wall-196268578_371
https://resh.edu.ru/subject/5/10/
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[Tpenmer: Guonorus

Jluer KOPPECKTUPOBKHU KAJCHAAPHO-TEMATUIECCKOI'O IVIAHUPOBAHUSA

IIpuiaoxenue 1

Knacce: 10-11
2024 / 2025 yaeOHbIi TO1
Kimace | Neo Tema KonuuectBo [Hara [Ipuunna Crioco6 KOppeKTUPOBKHU
ypoka 4acoB KOPPEKTHPOBKHU
ITo Han
IUIaHy | o
[lnan ®dakr
Yuurenb (O. B. KpsioBa)
«CormacoBaHo»

3amecturens aupektopa no YBP MBOVY «lllebanunckas COLL nm. B. K. ®omuuéBar»

O. B. KpsuioBa




