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MHNOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yuebHomy mpenmery "buonorus” (manee - GMONIOTHSI) Ha YPOBHE CPEIHETO
obmero oOpa3oBanus pazpaborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBannu B Poccuiickoit ®enepamuny, @I'OC COO, Konuemnuwmu mnpenogaBaHus ydeOHOTO
npeamera «buosorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil pabouelt mporpaMMbl BOCTIUTAHHSL.

VYuebnsiii mpeamer «buonorus» yriyonaéunoro yposus usyudenus (10-11 xmaccel) sBusercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-HayuHble mpeaMeTb». CoriacHo
nonoxeHusM GI'OC COO npodunpHble yueOHBIC TPEIMEThI, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE,
SBIIAIOTCST criocoOoM muddepeHnunanuu oOyueHUs Ha YpPOBHE CpeIHEro o0miero oOpa3oBaHUs U
npuU3BaHbl 00ECTIEYUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPETHUM OOIIMM, CPEIHHM
npodeccuoHabHBIM M BbICIIUM 0Opa3zoBaHueM. B To ke Bpemsi KaxAbli W3 JTUX Y4eOHBIX
MpeIMETOB JOJKeH OBITh OPUEHTUPOBAH Ha MPUOPUTETHOE pelIeHHEe O00pa3oBaTeNbHBIX,
BOCIIUTATENbHBIX M Pa3BUBAIOLIMX 3a]ad, CBSA3aHHBIX C TNpodopueHTanuel oO0ydyaromuxcs Hu
CTUMYJIMPOBAaHHEM HMHTEpeca K KOHKPETHOH 00JacTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIHUIIMHOMN, SKOJIOTUEH, ICUXOJIOTUEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[IporpamMma no yuebHOMy mnpeamery "buonorus" maér mpenacrtaBieHue O LENH U 3aqadax
u3ydyeHus ydebHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE, OINpeaenseT 00s3aTeNbHOe
(MHBapUaHTHOE) IPEIMETHOE COJAEpKAHME, €ro CTPYKTYPHUpOBAaHUE IO pasjellaM U Temaw,
pacrpenienieHue 1o Kiaccam, peKOMEHIYET IMOCIEeI0BaTeIbHOCTh U3yUeHHsI y4eOHOro Marepuania C
y4€TOM MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKU Yy4eOHOTO IMpollecca, BO3PACTHBIX
0coOeHHOCTeH oOydaromuxcs. B mporpamme mo 61MoI0oruu peanu3oBaH MPUHIMIT TPEEMCTBEHHOCTH
C WU3ydyeHHEeM OHOJOTMM Ha YpPOBHE OCHOBHOrO o0mero oOpa3oBaHus, Ojaromaps uemy
[IPOCMAaTPUBAETCS HANPABICHHOCTh HA IMOCIEAYIOUIee pa3BUTHE OWOJIOIMUYECKHUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, HKOJIOTHUYECKOTO
MBILUIEHUS, TPEICTaBIEHUI O 3710pOBOM 00pa3e JKM3HHU, Ha BOCHUTAHUE OEPEKHOTO OTHOIICHUS K
OKpY’Karole MpupoaHOl cpene. B mporpamme mo OWONOTHH TakKe TOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzauuu TpeboBanuii ®I'OC COO k mIaHUPYEMBIM
JMYHOCTHBIM, METalpeJMETHBIM M TNPEAMETHBIM pe3yiapTaraM oOO0y4deHHs M B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIbHON NEATEILHOCTH 00yYaromUXCs M0 OCBOCHUIO COJEPKaHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYuebnsiii mpenmer «buonorus» Ha ypOBHE CpPEIHEr0 O00IIero oOpa3oBaHUs 3aBepIIacT
Ouosiornyeckoe oOpa3oBaHUE B INKOJIE M OPUEHTUPOBAH HAa paclIMpeHHe M YriIyOJeHWe 3HaHWH
o0yJaroImuxcs 0 KUBOU MPHUPOJIE, OCHOBAX MOJEKYJISPHON M KIETOUYHOW OMOJIOTHH, SMOPHOJIOTUU U
OMOJIOTHH Pa3BUTHUS, TEHETUKH, CEJIEKIIMH, OMOTEXHOJIOTHH, IBOJIFOLIMOHHOTO YUYE€HHUS U IKOJIOTUH.

N3ydyenne yueOHoro mpeamera «buosiorus» Ha yriyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaIOUIMXCS K MOCIEAYIOLIEMY MOJIy4eHHIO OMOJIOrHYecKoro oopa3oBaHus B By3ax U
OpraHu3alMsIX CPeJHEro npodeccuoHanbHOro obpasoBaHus. OCHOBY €ro COAEp)KaHHUsI COCTaBISET
cucTeMa OMOJIOTMYECKUX 3HAHWM, MOTYYEHHBIX NPU M3y4YEeHUH OOYyYaIOIIMMHUCA COOTBETCTBYIOLIMX
CHUCTEMATHYECKUX pa3/ieJIOB OMOJIOTMH Ha YpPOBHE OCHOBHOTO o0miero ooOpaszoBanusi, B 10-11
KJIaccax 3TH 3HAHUS MOJYYaloT pa3BUTHE. Tak, pacHIMpeHbl U YIiIyOJaeHbl OMOJIOTHUECKUE 3HAHUS O
pacTeHusX, KUBOTHBIX, Tpubax, OakTepusX, OpraHu3Me YelloBeKa, OOIUX 3aKOHOMEPHOCTSX JKHU3HH,
JIOTIOJTHUTEIBHO BKJIIOUYEHBI OWOJIOTMYECKHE CBEIACHHS MPUKIATHOIO W IMOHCKOBOIO XapakTepa,
KOTOpBIE MOXHO HCIIOJIb30BaTh KaK OPUEHTUPHI ISl OCIeIyIoLIero Beidopa npodeccun. Bo3moxkHa
TaK)Ke€ HHTErpauuss OMOJIOTMYECKUX 3HAHMHA C COOTBETCTBYIOUIMMM 3HAHUSMH, IOJY4YCHHBIMH
00y4aromuMHUCs MPH U3y4EeHUH (PU3UKH, XUMUH, reorpadu 1 MaTEeMaTHKH.

CtpykTypa mporpamMmsl 1o yaeOHoMy mipeameTy "buosorus" orpakaeT CHCTEMHO-YPOBHEBBIN
U DBOJIOUMOHHBIA MOAXOAbI K H3ydeHHIO Ouosornu. CoOrjacHO UM, H3Y4alOTCs CBOMCTBA H
3aKOHOMEPHOCTH, XapaKTEpHbIC ISl JKUBBIX CHUCTEM pAa3HOTO YPOBHS OpPTraHU3ALMUHU, SBOJIOLUH
OpPraHUYecKOro Mupa Ha 3emiie, COXpaHeHHs OMOJIOTMYECKOTo pa3HooOpas3us mianersl. Tak, B 10
KJIacCe M3Y4YaloTCS OCHOBBI MOJIEKYJSIPHOM W KJIETOYHOW OMOJIOTMH, 3MOPUOJIOTUU U OHOJOTUH
pa3BUTHS, TEHETUKU U CEIEKIUU, OMOTEXHOJIOTHH U CHHTETUYECKOW OMOJIOTHH, aKTyaJU3UPYIOTCS



3HaHHUS OOyYaromMXCcs MO OOTaHWKE, 300JI0THH, aHaTOMUH, (u3mojoruu demoBeka. B 11 kmacce
M3YYarOTCsI SBOIOIMOHHOE YUCHHE, OCHOBBI SKOJIOTHH U yueHHUe 0 buocdepe.

VYueOnsiii npenmer «buosorus» Tpu3BaH = 00€CHEUUTh OCBOCHHUE  OOYYaIOIIUMHKCS
OMOJOTrMYECKUX TEOPHM U 3aKOHOB, WAEH, MPUHLHUIIOB U MPaBUJ, JEKAIIMX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MHUPa, 3HAHUN O CTPOCHUH, MHOTOOOPA3UH U OCOOCHHOCTSIX KJIETKH,
OpraHm3Ma, TOMYJSIUN, OHWOIEH03a, 3KOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTHIKCHUSX,
COBPEMEHHBIX HCCJIEIOBAaHUSX B OMOJIOTHH, MPUKIATHBIX aCHEKTaX OMONOrMuecKkux 3HaHuu. [lns
Pa3BUTHA U MOJICPKAHUS MHTEepeca 00ydaroluxcs K OMOJIOTUY HapsAAy CO 3HAYUTENbHBIM 00BEMOM
TEOPETUYECKOT0 MaTepralia B COACPKAHUH MPOTPAMMBI 110 OMOIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C
WCTOpPHUEH CTAHOBICHUS M Pa3BUTHsI TOW WJIM MHOM 00JacTH OMOJIOTHH, BKJIAJIOM OTCYCCTBCHHBIX H
3apyOeKHBIX YUEHBIX B pEIICHHE BaXKHEHIINX OMOIOTMYECKUX U SKOJIOTHYECKUX MpobIieM.

Lenp m3yuenus ydue6Horo mpenmera «buonorus» Ha yriyOoaéHHOM YPOBHE — OBJaJIeHUE
00yJarOIUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpTaHW3aIliH KUBBIX CUCTEM Pa3HOTO
paHra W TNPUOOPETCHHWE YMEHUH WCIONB30BaTh JITH 3HAHUS B (OPMUPOBAHMM HWHTEpeca K
ornpeaenéHHoi o0nacTu npodeccuoOHANIBHOMN e TeNbHOCTH, CBI3aHHOM ¢ OMOJIOTHEH, WK K BBIOOPY
y4eOHOro 3aBeIeHUs I MIPOJOJIKEHHS OMOIOTUYECKOT0 00pa3oBaHus.

JlocTtuxkenne uenu u3ydeHus ydeOHoro mpeamera «buomorusi» Ha yriiyOnéHHOM ypOBHE
o0ecrieunBaeTCs PeIIeHUEM CIISAYIOMNX 3a1a4u:

OCBOCHHUE OOYYAIOMIMMHKCS CUCTEMBI OMOJOTHYECCKMX 3HAHUK: 00 OCHOBHBIX OMOJIOTHYCCKUX
TEOpUAX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IMpaBHIIAX, COCTABJISIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPa; O CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTSAX
OMOJIOTMYECKNX CHUCTeM (KJIeTKa, OpraHu3M, MONyJsalus, BHUI, OWOTeorneHo3, Ouocdepa); o
BBIAFOIINXCS OTKPBITUSX ¥ COBPEMEHHBIX MCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE O0yYarouIuXxcs ¢ METOAaMH MO3HAHUS KUBOU MPUPOJIBI: UCCIEI0BATEIbCKIMHU
METOJIaMU OMOJOTHYECKHX HayK (MOJEKYISIPHOU U KIETOYHON OMOJIOTHH, SMOPUOTIOTUN U OHOJIOTHH
pa3BHUTHS, TCHETUKA M CEJICKIIUU, OMOTEXHOJOTHH W CHHTETUYCCKOW OMOJIOTHH, TMAaJICOHTOJIOTHH,
9KOJIOTHH); METOJaMH CaMOCTOSITCILHOTO IPOBEJCHUS OWOJOTHYECKUX HCCICIOBAaHUN B
naboparopuu U B ipupo/ie (HaOIroAeHne, U3MEpPEHHe, YKCIIEPUMEHT, MOJISTTUPOBAHHE);

OBJIaJieHHe OOYYaIOIMMUCS YMEHUSMHU: CaMOCTOATEIbHO HAaXOAWUTh, aHAJIU3UPOBATH W
WCIOJIb30BaTh OHMOJIOTHYECKYI0 HH(OPMAIINIO; ITOTH30BATHCS OMOJOTUYECKOW TEPMUHOJIOTHEH H
CUMBOJIMKOH; yCTaHABIMBAThH CBS3b MEXKIY Pa3BUTHEM OMOJIOTHH W COLUATBHO-I)KOHOMUYCCKUMU H
HKOJIOTMYECKUMHU TMPOoOJIeMaMU YeJIOBEUYECTBA; OIICHUBATh MOCIEACTBHUSI CBOEU NEATEIHHOCTH IO
OTHOIICHUIO K OKpYXKalolllell MpUPOTHONW cpele, COOCTBEHHOMY 3J0POBBIO M 3/I0POBBIO
OKpY)XaloIIKUX Jojel; OOOCHOBBIBaTH M COONIIOAATh Mepbl NPOGMIAKTHUKHA HHQEKIHOHHBIX
3a00J€BaHNl, TIpaBUja TIOBEJACHUS B TMPUPOJEC U OOECHedeHHs Oe30MacHOCTH COOCTBEHHOU
KHU3HEJCATSILHOCTY B UYPE3BBIUAHHBIX CHUTYallUsAX MPUPOJHOTO U TEXHOTCHHOTO XapakKTepa;
XapaKTepu30BaTh COBPEMEHHbBIEC HAYYHBIE OTKPBHITHS B 00JIaCTH OUOJIOTHH;

pa3BuUTHE Yy OOYYAIOIIMXCS WHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITUAMH M COBPEMEHHBIMH HCCIICIOBAaHUSMU B OHOJIOTHH,
pemaeMbpIMi €10 mpoOJeMaMH, METOOJIOTHE OHOJOTHYECKOTO HCCIEIOBAHMs, MPOBEICHUS
OKCIIEPUMEHTANBHBIX  WCCIEIOBAHHM, peIIeHWs  OHMOJMOTMYECKMX  3adad, MOJCIHUPOBAHUS
OMOJIOTUYEeCKHX 00BEKTOB M MPOIIECCOB;

BOCHHUTAaHHE Yy OOY4YaloIIMXCSl IIEHHOCTHOTO OTHOILIEHUS K JKUBOM MPHUPOJE B LIEJIOM H K
OTJIENBbHBIM €€ 00BEKTaM U ABIECHUSAM; (POPMHUPOBAHUE IKOJIOTUIECKOM, TEHETHUECKON TPaMOTHOCTH,
o01Ie# KyIbTYphl TOBEICHUS B IPUPOJIC; MHTETPAIINN €CTECTBEHHO-HAYUHBIX 3HAHUN;

npuoOpereHne 00YyYalOIKUMHUCA KOMIIETEHTHOCTH B PAallMOHAIBHOM MPHUPOAONOIB30BaHUU
(cobmronenne mpaBuUil MOBEJCHUS B MIPUPOE, OXpaHbl BUAOB, YKOCUCTEM, OHoc]epbl), COXpaHESHUH
COOCTBEHHOTO 3JI0OPOBBSI U 3J0POBbSI OKPYXKAOIMIMX IOAEH (COOMIoAeHUs Mep NPOQPHIAKTUKH
3aboneBaHuid, oOecredeHne OE30MACHOCTH JKU3HENCATCIIbHOCTH B UYPE3BBIUAHHBIX CHUTYAIUSX
MPUPOJHOTO M TEXHOTEHHOIO XapakTepa) Ha OCHOBE HCIIOJIb30BaHMSI OWMOJIOTMYECKHX 3HAHUM U
YMEHHUH B MOBCEAHEBHOM JKU3HH;



CO3JIaHME YCJIOBUH JUII  OCO3HAHHOTO  BHIOOpAa  OOYYaIOUIMMHUCA  HMHIUBUAYAJIHHON
0o0pa3oBaTeNbHOW  TPAGKTOPHUM,  CIIOCOOCTBYIOIEH — MOCHenymoIeMy  HpoQecCHOHATbHOMY
CaMOOIIPE/ICIICHUIO, B COOTBETCTBUHU C WHAMBHyaTbHBIMH HHTEPECAMH M MMOTPEOHOCTSIMU PETHOHA.

OO1miee YnCIIo 4acoB, OTBEACHHBIX HA W3YYEHUE OMOJIOTHU Ha YIITyOJIEHHOM YPOBHE CPEIHEro
obmiero oopazosanwmsi, coctaBisieT 204 yaca: B 10 kmacce — 102 gaca (3 waca B Heneno), B 11 kmacce
— 102 4aca (3 yaca B HeJIeINIO).

OT16op opraHu3alMOHHBIX (OPM, METOAOB M CPEICTB OOyUEHUS] OMOJOTHH OCYIIECTBISIETCS C
yuétoM crnenuduKu ero coiepKaHus M HANPaBICHHOCTH Ha TPOJOJIKCHHUE OHOIIOTHYECKOTO
o0pa30oBaHMs B OPraHU3ALUIX CPEIHETO MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHHUS.

OO0s3aTenbHBIM  YCIIOBHEM IPH OOy4YeHHH OHOJOTMM Ha YrIIyOJIEHHOM YPOBHE SIBIISETCS
MPOBE/ICHUE JTA0OPATOPHBIX U MPAKTUYECKUX padoT. Taxke ydacThe oOydyarolIUXCsi B BBITIOJTHCHUH
MPOEKTHBIX U Yy4eOHO-MCCIIEIOBATEIbCKUX PA0OT, TEMAaTHKAa KOTOPBIX ONPENENSICeTCS YYUTEIeM Ha
OCHOBC UMCHOIINXCA MATCPUAIbHO-TCXHUUCCKHUX PECYPCOB U MCCTHBIX IPHUPOAHBIX YCJ'IOBI/II;'I.



COJAEPKAHUE OBYYEHUA

10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIEJIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkast wcTtopusi pa3BuTHS OHOJIOTHU.
buonornueckue Hayku H u3ydaemble UMH MpobieMbl. DyHIaMEHTalbHbIC, MPHUKJIAJHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HavyeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOJIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpaHEe
MIPUPOJIBI.

JleMoOHCTpaL U

[Moptpertsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, M. . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOIO COCTaBa, MJUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTb U  YHOPSAAOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIM, MO YJIILIHOHHO-BUI0OBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
o6unocoepnsiii. Ilponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBaHus Matepuu. Hayku, u3ydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbix cucteM. Meroabl Ouonormueckor Hayku. HaOmromenue, usmepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepeMeHHoOl. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumore3. Hynesas
runote3a. [loHsATHE BHIOOPKH U €€ J0CTOBEepHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OreHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpHUnHbBI MCKaXXEHHUSI PE3yJIbTAaTOB HKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBoOJiCTBa )KMBON MaTepun», «Y pOBHHU OpraHU3alMM KUBOM NMPUPOB», «CTpoeHNEe )KUBOTHON
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTaHHu3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUs KUBOH MPUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU HM3YUYECHHH >KUBBIX
CHUCTEMN.

Tema 3. Buosnorus KjieTku

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneitnen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMs, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHunanbHoe  HEHTpUYTHpOBaHHUE,



KyJbTUBHPOBAHUE KIETOK. M3yueHue pukcuposanHvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0OB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, dUBOTHBIX U
OaKTepHaTIbHBIX KIETOK.

IIpakTnyeckas padora «l3yueHnme MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- ¥ yJIbTPAMHUKPO3JIEMEHTHL. Bona n e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOPETYIIALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKasi pojb. POIlb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekynbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBs3b. BTopuuHnas, TpeTnyHas, 4eTBepTUYHAs CTPYKTYpbl. [leHaryparus. CBolicTBa OeJKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkun 6enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapuibl, IuUcaxapuibl, OJIMrocaxapuibl M mnojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuUU
YIJIIEBOJOB.

Jlumuael.  TmapodmneHo-THIpOdoOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkunu munuaos. O0mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumisl.
[Tpunuun xommuieMentapHocT. IlpaBmiio Yapradga. Crpykrypa JHK — nBoitHas criupaiis.
Mecronaxoxaenue u 6uonornueckue pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B mojiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. /[pyeue
HYK1eo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXUMHUYECKHE M OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanuyeckuii cunmes OUOMONIEKYI U
UX HenPUPOOHBIX AHATLO208.

JleMoHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuuel u cxembl: «llepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYyJbl BOAbI», «BemecrBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEeKYI
aununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHre MosIeKyIbl ATO».

OO6opynoBaHue: XMMHUYECKas TTOCy/1a 1 000pyI0BaHNE.

JladopaTopnasi padora «OOHapykeHHE 0CJTKOB ¢ MTOMOIIBbIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «/ccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOB.



Tema 5. Ctpoenune u yHKIMH KIETKH

Tumbl KJIETOK: dyKapHOTHUecKas M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHue TMpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOTPOo(PHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BEHIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbIN (nuddy3us, obneruénHas nuddys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. Pabota
HATPUN-KaJTMEeBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (harounTo3. Jk3ounTo3. Kierounas crenka.
CtpykTypa ¥ PyHKIIUH KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huronnazma. Llutozons. Lurockener. [IBuxkenue mutomiazmbl. OpraHouAbl KIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HIomIazmMarndeckas cetb (DIIC), ammapat ['ombmkw,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus 6Oenxos 6 OIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX  MeMOpaH. [mamkuii  (arpaHymsipHBIi)
SHIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums anmapara [onbmku. Moougukayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kierounsriii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOUIBI KJIETKH: MHUTOXOHIPUHU, IJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepeosckosckuui, JI. Mapeynuc). CtpoeHue u
(GYHKIMM MUTOXOHApUH W 1aacTul. llepBuuHBIe, BTOPUYHBIE M CIOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

HememOpannbie opranoussl kietku CtpoeHne M (QyHKIUUM HEMEMOpPAHHBIX OpPraHOHMIOB
kietku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIeMmoK.
MukpoTtpy6ouku. Knerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
Mmukpompyboukamu. Momopmvie 6enku.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsle  BkitoueHuss.  CpaBHMTENbHAsh  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENsHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL UK

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApHUOTHYECKOH KIeTKu», «CTpoeHHe >KUBOTHOM
KIETKN», «CTpOEHUE PAaCTUTENBHON KiIeTKW», «CTpoeHne MUTOXOHIpUM», «SAapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

O6opynoBaHue: CBETOBOW MMKPOCKOM, MHKpPOIpenapaTbl PacTUTENbHBIX, MKHUBOTHBIX
KJIETOK, MUKPOTIpEnapaTbl 0aKTepHUaIbHBIX KJIETOK.

JlabopaTopHasi paGora «l3ydyeHne CTpOeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopHas padora «l/ccienoBanue Iaa3Moiin3a M ACMIa3MOJIU3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydeHne IBHKEHUS TUTOIUIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NMPeBPallleHUE JHEPTUH B KJIETKe



AcCCUMUIISITIVS U TUCCUMUJISIIIASL — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOGHBIH M  TreTepoTpoHBIA. YyacTHe Kuciopoga B  OOMEHHBIX — Ipoleccax.
DHepreTUYeckoe oOecneyeHne KIeTku: TnpeBpamenne AT®D B 0OMEHHBIX IpoIlleccax.
@DepMeHTAaTUBHBIM XapakTep peakluid KIETOYHOTro Merabosnu3Ma. DepMeHThl, X CTPOCHUE,
cBoiicTBa W MexaHu3M jaercTBus. Kodepmentsl. Otauuust (epMEHTOB OT HEOPTraHMYECKHX
KaTain3aTtopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIMIl OT pa3IuYHbIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce potocunTe3a. CBeTOBas M TEMHOBAs
dasel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
Bnusinue paznuynbix (pakTOpoB Ha CKOPOCTh PoTOCHHTE3a. 3HaUeHUEe (OTOCHUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOIHbIE OaKTepru. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoKeHHUS U UX HCIIOJIb30BaHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oone3Hei.

AdpoOHBIE OpraHu3MbBl. JTambl YHEPreTHYecKoro ooOmeHa. [loAroToBHUTENBHBIA ITall.
['mukonu3 — 6eCKUCIOpPOAHOE PACUIETNIEHUE TIIIOKO3bI.

buonornueckoe OKHUCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochopriInpoBaHUe.
Onepeuss membpannoz2o epaduenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpanun

[Toptpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmumpel 1 cxembl: «DOTOCHHTE3», «JHEpPreTUYecKuit oOMmeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopnasi paGora «/I3yueHue KaTaJUTHUYECKONH aKTUBHOCTH (EpMEHTOB (Ha
MpUMepe aMHJIa3bl MIIA KaTaaas3bl)y.

Jladoparopnasi pab6ora «l3ydenue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHEeHHUE MPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JlaGopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBenHast uHpopManus U peaju3anus eé B KIeTKe

Peakun matpuyHOTOo crMHTE3a. [IpUHITMTT KOMIUIEMEHTAPHOCTH B PEAKIIUAX MATPUUHOTO
cuHTe3a. Peammsamus HacnencTBeHHOW wuH(opMmanuu. ['€HEeTHYeCKHil KOJA, €ro CBOWCTBA.
Tpanckpunuus — matpuunblii cuHTe3 PHK. [IpuHIUIBI TpaHCKpUNIIMKM: KOMIIJIEMEHTAPHOCTb,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ stanbl. Yuactue TpancnoptHeix PHK B GuocunTese Oenka. YcinoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GMocuHTEe3€e OemKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
JyKapuoT. Perymsiius akTMBHOCTH T€HOB y MpokapuoT. ['mmorteza omepona (P. XKakoo, XK.
Mano). MonekynapHvle mexaHuzmvl Kcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiIeTke. KiieTouHslit romeocTas.

Bupychl — HeksieTouHble (OPMBI KU3HU U OONMUTaTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yuxn JIHK-cooeporcawyux



supycos, PHK-cooepocawux supycos, baxmepuogazoe. Obpamuas mpauckpunyus, peeepmasd,
unmezpasa.

BupycHsie 3a0oneBaHus dYenoBeka, JKMBOTHBIX, pacrenmit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamura: unmeepayus u ananuz bonvuux maccusos («bigdatay) cmpyxmypruvix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
¢dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemMoHcTpauMu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmumer u cxembl:  «buocuHTe3 Oenka», «[eHeTmueckuid Koa», «Bupych»,
«baxrepuodarm.

IpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. ’/KuzHeHHBbIH MUK KIETKH

Krnerounsnii mukii, ero mepwoisl u perymsnus. MaTepdaza m mmuro3. OcoOeHHOCTH
MpoleccoB, mporekatonux B uHTepdase. [logroroka kinetku Kk aenenuto. [Ipecunrernyeckuit
(TTOCTMUTOTUYECKHIT), CHUHTETHYECKUA M TMOCTCHHTETUYECKUI (MPEMUTOTUUYECKUI) MEPUOIbI
uHTep(ha3bl.

Marpuunsiii  cunre3 JHK —  pemumkanusa.  [lpunnuner  perumkanumn — JJHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIETbHOCTh. MexaHusm
perummkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUIl. JIMIIIIOWIHBIA U TarIOWIHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMocoMBl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a W MPOUCXOJANIME B HUX MPOLECCH. THIIBI
Muto3a. Kapuoknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perymsmuss MuToTHuYecKOro Iukia KieTkd. [IporpamMmmupyemas kieTouHas ruOenb —
aronTo3.

Knerounoe s1po, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMMKA. Mexanuzmvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasn knemxa» — buoungopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U

Tabmuupl 1 cxembl: «KU3HEHHBIM MUK KIETKH», «Muto3», «CTpO€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOH MHKPOCKOIN, MHKpoOIpenapaTsl: «MHTO3 B KIETKaXx KOpEIIKa
JTyKay.

Jladoparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTax.

JlabopaTopnasi pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue u pyHKIMU OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAIIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOSHUS U KUZHEICATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apXeu, OJTHOKJIETOYHbBIE TPUOBI, OJHOKIETOUYHBIE BOAOPOCIIH, APyrue NpoTrucThl. KomoHuanpHbIe
OpraHU3MBI.

B3anmocBs3b yacTeld MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.

Tkanm pacreHmit. TUIBI pAacCTUTENBHBIX TKaHEW: o0Opa3oBaTeNlbHAs, IOKPOBHaS,
MPOBOAsAIIAsA, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHS, (PYHKIHMH M pacroiiOKeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YEJIOBEKAa. TUObl KUBOTHBIX TKAHEW: OJMNUTEIMAJIbHAS,
COEIMHUTENbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIHMH U pPacCHOIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEIOBEKA.



Opranel. BereraTuBHble 1 reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrtenuid. CkeneTrbl  OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbI1 1 BHyTpeHHMI ckeneT. CTpOCHHE U THUIIbI COECIUHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIIHOE,
JKTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHUM.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllieyHas cucrema. Pedrnekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIntanue opranuszmos. Ilormomenue BOAbI, YIJIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMHu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUINEBAPUTEIBHOTO Tpakrta. llummeBapurenbHble
’kenesbl. [InmmeBapurenbHas cucreMa 4eaoBeKa.

Jpixanue oprann3moB. [[pixanue pacrenuil. Jlprxanue xuBOTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas moBepXHOCTh. JKabepHoe U JErodHoe
JpIXxaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIO)KHEHHE
CTPOEHHUsI JETKUX II03BOHOYHBIX >XUBOTHBIX. JlpIxaTenbHash cHCTeMa 4YeloBeka. MexaHus3m
BEHTHJISIIMH JIETKUX Y NITUI] U MIIGKONHUTAIONMX. Perymsiuus apixanus. J{pixarenbHbie 00BEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucreMa u €€ opranbl. KpoBeHocHas cucrtema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceplue, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru
KpOBOOOpaIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOCHMSI  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasuus.

Beigenenve y opranu3moB. Beigenenue y pacreHuil. BelaeneHue 'y KMBOTHBIX.
CokparutensHble Bakyoiu. Opransl Bblnenenus. @Ounbrpanms, cekpeuus U oOpaTHOe
BCaChIBaHME KaK MEXaHHU3Mbl pabOThl OPTaHOB BblAeNeHUs. CBsA3b MOJOCTU Tejla C KPOBEHOCHOM
U BBLICIUTEIBHOM CUCTEMaMU. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukw.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3alIMTa y MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. CpeacrBa naccCuBHOM 1
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or Oone3neil. MMMyHHass cuctema uenoBeka. KIEeTOUHBII M TyMOpPaJbHBIH HMMYHHTET.
Bpoxnéuusiii u  npHOOpeTEéHHBIM  cnenuduueckuii UMMyHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpOxKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

PaszgpaxxumocTe M peryisuuss y OpraHusmMoB. Pa3apakuMoCTb y OJHOKJIETOYHBIX
oprann3moB. Takcucel. PazapaxumocTs M peryisinus y pacTeHuil. POCTOBBIE BemecTBa M HX
3HA4YCHHE.

HepBHas cucrema u peduexTopHas peryisuus y >XKUBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxeinsl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XHUBOTHBIX. Pediexc u pednexkropHas nyra. bezycrnoBHble u
YCIIOBHBIC PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesioBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHJOKPUHHOW cucteM. [ unoTtaiamo-runodusapHas cucTeMa.

JeMoHCTpauMu

IToprper: U. I1. I1aBnoB.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOIOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBl OpraHoOB
MIO3BOHOYHBIX KUBOTHBIX», «BHYyTpeHHee CcTpoeHHME HaceKOMbIX», «TKaHM pacTeHui»,



«KopneBbie cucrempry, «Ctpoenue crednss», «CTpoeHUE ITHCTOBOM IutacTUHKW», «TkaHU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpirenurensHas cucremay, «JHIOKPUHHAA cucTemay, «CTpoeHue MbIIbD), «MMMyHUTET»,
«KumeynomnosnoctHbie», «CxeMa nuTaHus pacTeHuil», «KpoBEeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufpb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOIO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMmblkaromuxcsa», «HepBHas cucrtema nTuny, «HepBHas cucTemMa MIIEKONMUTAKOLIUXY,
«Hepsnas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparsl TKaHEW, PaKOBUHBI MOJIJIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTTIOKOXKHUX, KUBbBIE
9K3EMILIAPBl KOMHATHBIX PACTEHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BIaKHbIE Iperaparhbl
JKUBOTHBIX, CKEJICThI TTO3BOHOYHBIX, KOJJICKIIUU OSCIIO3BOHOYHBIX YKHBOTHBIX, CKEIIET YEIIOBEKA,
o0opysoBaHuE NS JIEMOHCTpAalUMd [OYBEHHOIO U  BO3AYIIHOIO IUTaHUS PACTCHMIA,
pacuieruieHusl Kpaxmana u OenkoB 1oj JeiictBueM (epMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMM OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JladopaTopnas padora «/3yueHue TkaHEH pacTCHHII.

Jlaboparopnas padora «/3yueHre TKaHei JKUBOTHBIX.

JlaboparopHasi padora «/3yuyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe M pPa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U T10JIOBOE. Buibl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuHoxkenue. IlonoBeie kieTku, unum ramerel. Meio3. Cranguum Meiiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonornyeckuid cMbIC Mel03a U TOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponpimieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE — JKene3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrHOCOOBI OMIIOOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTUH
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozeros
u moodenu mopghozenesa. Cranuu 3MOpuoreHe3a KUBOTHBIX (Ha MpuMepe JIAryuku). Jpobnenue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodnenue. brnacmyna, munol
onacmyn. OcobeHHOCTH APOOIEHUST MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3aknaJKka OpraHOB W TKaHEeW U3 3apOoJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsSHUE YacTel
Pa3BUBAIOIIETOCS 3apojbiia (dIMOpHOHANBHAS WMHAYKIOMS). 3aKkjiajka IUlaHa CTPOEHUS
KUBOTHOTO Kak pe3yJbTaT HEPapXUUYECKUX B3aWUMOJCHCTBHM Te€HOB. BiusdHue Ha
AMOpPHOHAIIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CpEIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBIM mepuon. Ilpsimoe u HempsMoe
pazButue. PasButne ¢ meramopdo3oM y O€CMO3BOHOUYHBIX W TI0O3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta KUBOTHBIX. DakTOpbl PETyNSIIMUM POCTAa KUBOTHBIX W desoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PA3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOrHYeCKHUe MPOLECCHI.

Pasmuoxxenne u pasButue pacteHuil. ['amerodur m cmopodut. Meito3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Tmporecce Meiosza. ['amerorenes y pacTeHH.
Omnjno0TBOPEHNE M Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOIHOE OIIOJIOTBOpPEHHE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIIIUM OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.



JleMoHCcTpaL MU

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuupl 1 cxembl: «BereraTuBHOE pazMHOKeHUE», «TUIBI OECIONOro pPasMHOKEHUS,
«Pa3MHOXeEHHE XJIaMHJIOMOHA/bl», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meitoz», «Xpomocombl», «['amerorenes3», «CTpoeHHE SULEKIETKH U CIEPMATO30HIa,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsMoe u Hempsimoe paszBuTHE», «Pa3BuTHe MailcKoro
Kyka», «Pa3zButue capanum», «Pa3Butue aArymku», «/{BoiHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX PacTEHUN», «KHW3HEHHBIN LUK
MOPCKOW  KamyCTbl», <«OKU3HEHHBIM LMK Mxa», <OKU3HEHHBIM LMK alOpOTHHUKAY,
«KW3HEHHBIN LIUKIT COCHBD».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPENapaThl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozeib «L UK pa3BUTHS JIATYILIKI Y.

Jladoparopnasi pabGora «M3yueHue CTPOEHHMS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckass padora «BbIsiBIIeHHE NMPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlaboparopHasi padora «CTpoeHue opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. 'eHeTnka — HAyKa 0 HACJIeICTBEHHOCTH M N3MEHYHMBOCTH OPraHU3MOB

HcTtopusi cTaHOBJIEHUS M pa3BUTHUsI F€HETUKH Kak Hayku. PabGotsl I'. Mennens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHbIX Y4Y€HBIX B pa3BUTHHM reHeTuku. Paboter H. K.
Konbmora, H. 1. Basunona, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MNPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUABI, TeHOTUN, (eHoturn. OCHOBHBIE METOIbl TE€HETHKHU:
rUOPUA0IOTHUECKUM, TUTOIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIIIMBAHUS.

JladopaTropnas padora «/Ipo3oduia kak 00bEKT TeHETHUECKUX UCCIEOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mouorubpunnoe ckpeuuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
rubpuaoB nepBoro noxojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akon Menzaens — 3aKoH
pacieruieHus npu3HakoB. LluTonornuyeckre 0CHOBBI MOHOTUOPHIHOTO CKpellMBaHus. [ unoresza
YUCTOTHI TAMET.

AHanu3upytoniee  ckpemuBaHue.  [IpoMexyTouHbIl ~ XapakTep — HacleJOBaHUS.
Pacmennenne npu3HakoB IPY HEMTOJIHOM JOMUHUPOBAHMH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HACJIEIOBaHMsI MPU3HAKOB. [[UTOMOrNYeCcKe OCHOBBI IUTHOPUIHOTO CKPEIIIMBAHHMS.

CueruienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CueruieHHOe Haclie0BaHue
T€HOB, HAPYIIEHHUE CLETUICHHUS MEXIY TeHaMH. XpPOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH.

I'enernka mosia. XpOMOCOMHBIN MEXaHW3M OMNPENEICHUSI MoJia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M reTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanue Npu3HaKoB, CLECIUIEHHBIX C II0JIOM.

I'enoTun kak 1enoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE ACHCTBUE T€HA.
MHOXeCTBEHHBIN aienu3M. B3aumonencTBue HeaIeNbHbIX TE€HOB. KoMIUIEeMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUN KOHTPOJb PA3BUTHUS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKXKe
(GbU3MONOrMYecKux TMPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKuuHA. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHUMOJEHCTBUS «XO3IMH — Mapa3suT» U «XO3SMH —



MUKpoOHOM». ['eHeTHYecKue acreKThl KOHTPOJISI U M3MEHEHHS HACJIEICTBEHHOW WH(POpMAIUU B
MOKOJIEHUSX KIETOK U OPTraHU3MOB.

JemMoHCTpauMu

[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «IlepBeiii 1 BTOpoil 3akoHBI Menaens», «Tperuil 3akon Menaemns,
«AHanu3upymollee ckpenuBanue», «HenonaHnoe nomuHupoBanuey, «CLEIIEHHOE Haclel0BaHUE
MPU3HAKOB y Apo3oduib», «[ eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30Qpuiib»,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

Ob6opynoBanue: MOJENb sl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO
IIOKOJIEHUS! U pacIlEIUIEHUs] IPU3HAKOB, MOJENb JJs JEMOHCTpallMM 3aKOHa HE3aBUCHMOTIO
HACJIEJ0BAHMS NIPU3HAKOB, MOJEINb ISl JEMOHCTPALIMK CLUEIJICHHOTO HACIEAOBaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/Ipozodumna.

IIpakTuyeckas pabdora «3yueHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPEUIMBAHUS Y
TPO30(HITBD».

IIpakTuyeckas paGora «/3ydyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoruna u cpeasl npu ¢opMmupoBaHuu (eHortuna. M3meHunBoCTh
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE  TpPHU3HAKK. BUIbl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHass U3MEHUYUBOCTb. Ponb cpeabl B (GOpMUPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuaunoHHbll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enHoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TEHOTUIIUYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHASI.

KoMmOuHaTuBHas M13MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I€HETHYECKOI0 pa3Ho00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtalmoHHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYyTalMH. SIepHBIE M IUTOIUIA3MATHYECKUE MYTAIUH.
Comaruueckre W MOJOBble MyTanuu. [[pUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHMUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHoW u3meHunBocTH (H.M. BaBuiioB). BHesnepHas W3MEHYMBOCTh H
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (YaKmopo8 6 HACIe008aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuupel 1 cxembl: «Buael n3mMeHuHMBOCTHY, «MoAMPUKAMOHHAS HM3MEHUYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OminogorBopenue»,  «[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

O6opynoBaHue: *uBble U repOapHble 3K3eMIULSIPbl KOMHATHBIX PpacTeHHM, PHUCYHKHU
(otorpadun) >KUBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHuE —3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
n3MeH4UBOCTH. [IocTpoeHre BapruallMOHHOIO psiia U BapUALMOHHOW KPUBOW.

IIpakTuyeckasi padora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpEapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuorun uenoBexka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEATIOTHUECKU, ONMM3HEIOBBIN, [UTOTCHETHIYCCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4YHcie ¢ momoubto [TI[P-



aHanu3a. HacnencrBennsle 3a00s1eBanus 4ea0BeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HU YETIOBEKA.
Bonesnn ¢ HaciencTBEHHOM NpPeapacioyoKEHHOCTbIO. 3HAYEHUE MEAMIMHCKONW TI'E€HETHKH B
MPEIOTBPALICHUH M JICUEHUU TeHETHYECKUX 3a00JieBaHUM 4YesloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YEIOBEKA K (U3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMAaTOJOTUSM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToabl M3YUYCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMM COPTOB pacT€HUW M Nopoa KHUBOTHbIX. CopT, mnoponaa, IUTaMM. 3aKOH
TOMOJIOTUYECKHUX PSA0OB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunosa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtobl ceneKIMOHHOM paboThl. MicKyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mpousBoautesneil mo motoMctBy. OTbOop 1o
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C MMOMOIIBIO aHaTH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanuvoHHBIN 1
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTalluil y KyJIbTYpHBIX ()OpPM OpTraHHU3MOB.
Hcnonb30BaHuE TE€HOMHOTO pPENaKkTUPOBaHMs H MeToAoB pekoMOMHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOAHOT0 MaTepuaa Juisl CeleKIUH.

[Tonyuenne mnonumuonnoB. BuyTpuBuaoBas rubpuauzanus. baU3KopoiCcTBEHHOE
CKpelBaHue, Wi MHOpuIuHr. HepoacTBeHHOE CKpelBaHue, Win ayTOpuauHr. ['etepos3uc u
ero mnpuuuHbl. lMcmnomnb3oBanue rereposuca B cenekiuu. OtnanéHHas TuUOpuAM3aLUAL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMXKEHMSI CENEKLUUU pacTeHUd u
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M H3y4YEHHME T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX IHUKHX
poauueit A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NePCneKmueHbIX MEXHOI0UIL.

JleMoOHCTpaL UK

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxembl: «L{eHTpbl TPOMCXOXKAECHUS U MHOT00Opa3usi KyJIbTYPHBIX pacTeHHI»,
«3aKOH TOMOJIOTHYECKHX PSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CENEeKINN»,
«OTtnanénnas rudpuan3zanus», «KMyrarenes.

JlabopaTopnasi pabora «3yueHune cOpPTOB KyJbTYpHBIX PaCTEHMH M MOPOJ JOMAIIHUX
JKUBOTHBIX.

JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikekypensi «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
X035IHCTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOr U



OOBeKThI, HCIONIB3yeMble B OHMOTEXHOJOTHWH, — KIETOYHBIE W TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepucTUKa. TpanuiuoHHas OWOTEXHOJOTHSA: XJiebomeueHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonorudyeckuii cuate3. OObeKThI
MUKpoOuosornyeckux TexHosuoruii. [I[pousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3aHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAIPAaBIEHHOTO  W3MEHEHUS W
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIYYE€HHS OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAILNUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE MTYTH.

Kinerounas unxeHepus. MeTonpl KynbTypbl KJIE€TOK M TKaHEH pPacTeHUN MU >KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anmuss M coMaTHyecKuil smOpuorene3. lcmombp3oBaHue
rariou/ioB B CENEKUUU pacTeHuil. [lonyuenue moHoKIOHaAnbHLIX anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMST SHLEKIETOK M KIOHUPOBAHME >KMBOTHBIX. METOJA TpaHCIUIAaHTAalUU sIep
KJIETOK. TexHonocuu 0300po8neHus, KyIbMueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHas U TeHHasg UHkeHepus. VICKycCTBEHHBII CHHTE3 I'eHa U KOHCTPYUPOBaHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WUHKEHEPUU.

Menunuackue onorexnonorun. [loctrenomHas mudposas menunuaa. [TI[P-muaraocTuka.
MeTa0o00MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepamus paka. 3D-
OnommxeHepusi s pa3pabOTKH  (QyHAaMEHTAJIbHBIX OCHOB MEIWIUHCKHX TEXHOJOTHIA,
CO37aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPUHTUHIA U
ckaddonannra s penieHus 3a1a4 NepCcoOHaTU3UPOBAHHON METUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbI0 OOECledeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKyJIsSpHBIX MeXaHU3MOB (pyHkunoHupoBanusi PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuiet u cxembl:  «lcmonp30BaHWE  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
pOoU3BOJCTBEY, «KileTouHas nnxeHepus», «I'eHHast HHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonyyeHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKCeKypeusi «bHOTEXHOIOTNs — BayKHEHNIIAs MPOU3BOIUTENBHASI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX MPeICTABJIEHNH B OMOJIOTHH

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3MA. JKu3Hb
W Hay4Had JnearenbHocTs Y. JlapBuHa.

JBukyme cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPa3MHOXKEHHS OPraHU3MOB, HAclE€JACTBEHHAas H3MEHYHMBOCTb, Ooppba 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunrerndeckoii Teopuu dBomtonuu (CTI). HeliTpanbHas Teopus SBOOINH.
CoBpeMeHHas 3BOJIOIMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA.

JeMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunnent, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, U.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.



Tabmuubl u cxemsl: «Cucrema xuBoid npupozs! (mo K. Jlunnero)y, «JlecTHuna >KuBBIX
cymectB (mo Jlamapky)», «MexaHusMm (opMupoBaHHs NPUCHOCOOICHUNH Yy pacTeHU u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra myremectsus Y. lapsunay, «Haxonku Y.
HapBuna», «®opmbl 60pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHuorooOpasue
KyJIbTYpHBIX (hopM KamycTs», «I[loposbl JOMalIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBMKYLUIUMX CHUJ 3BOIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOpUU IBOITIOLIUNY.

Tema 2. MUKpPO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmynsiuust Kak B3JeMEHTapHas eAuHULA 3BOOLMU. COBPEMEHHBIE METOJbI OLIEHKH
TeHETHYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI MonyJssiiuii. MI3menenune reHodoH1a MOMyIsIuy Kak
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapnau, B.
Baiinbepra.

OnemeHTapHble (DAKTOPHI (IBMDKYIIME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TIpoIecc.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBlI€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. Oddexkt ocHoBarens. IDggexm OYmMulIouHO020 20pabIUKA.
CHuoicenue cenemuuecko2o paznooopaszus. npudunel u cireocmeus. Illpossnenue s¢pgexma
Opetiha 2eHoé 6 Oonvuwux u manvlx nonyaayusax. Murpauuu. M3omduus MNOMyISUANR:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBennblii oTO00p — HampaBistomuid ¢daktop sBomonnd. DopMbel eCcTECTBEHHOTO
oTOopa: IBWXKYLIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HUKHOBEHUE U 3BOJIOIHS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KakK pe3yJibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
npucnoco0ieHnii y opranu3zmMoB. Apomopdo3bl u uaunoagantanuu. [IpuMepsl nprcriocooaIeHui
y OpraHu3MoB: Mopdosnornyeckue, (QU3MOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
M3onsuust — wirodeBoit ¢aktop BumooOpaszoBanusi. Ilyth u cmocoObl BHI000pa3oBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(monurutonn3anus, rudpuau3anus). JMrenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOIOTHYECKOTO pa3HOOOpa3usl.

Ponp  3BomtonmoHHON OuonoruM B pa3pabOTKE HayyHbIX METOJIOB COXPAaHEHHUS
6uopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U HMX X03s5ieB. MexXaHU3MbI
(GbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTallMOHHAS U3MEHUYHUBOCTEY, «[loMysAIMOHHas CTPYKTypa BUIa»,
«Cxema mposiBlIeHHs 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIBI  3BOJIOLHNY,
«OKosornyeckas M30JSLIMS MOMYJSIUM ceBaHCKOM ¢openn», «l'eorpaduyeckas H30JIALUSL
JMCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHUIIBI JaypcKoil», «[lomynasiuoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBUA ecTecTBEHHOro otOopay, «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIyCcTprallbHbII METaHU3M», «OKusble UCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpenympexparomas oOKpacka >KHUBOTHBIX»,
«®Dusnonoruueckue agantauuny, «I[IpucnocodbiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTDHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILECH,
«IKOoJOoTHYECKOe BHUIA000pa3oBaHue BUIOB cHHHI, «llomuruionasr pacteHui», «KamycTtHo-
peACUHBIN THOPUI.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, dydena MTHIl U 3BEper C
OpUMEpaMHu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydyena NTHUIl ¥ 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHui OJIM3KUX BHUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JladopaTopnasi padora «BrIsBIeHHE H3MEHUYNBOCTH y 0CO0CH OHOTO BUIA.



JlabopaTopuasi pabora «lIpucrnocoOiieHuss OpPraHu3MOB U WX OTHOCHUTEIIbHAS
[EIeCO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosouus U eé pe3yibTaThl

MeTtobl u3yueHus: MaKpolsBoitoLMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOJIOLMH.
[Tepexonnbie HOpMBI U PUITIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduyeckue metonsl u3ydeHus osBomonuu. CpaBHeHue Quopbl U (ayHbl
MaTEepUKOB U OCTPoBOB. bruoreorpaduyeckue odnactu 3emian. BUnb-sHIEMUKH U PETUKTHL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYeCKre METObl M3YyYCHHS HBOJIOIHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
I'omonornyHele U aHAJIOrMYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MoJleKyIsipHO-
reHeTUYeCKue, OWOXMMHUYECKHEe ¢  MaTeMaTH4YeCKHe METOAbl HM3YyUEHHUS  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAaIlM1 U SBOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (mpaBwiia) dBOMOUMU. [lpunyun  cmeHvl  QyHKYuULl.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmunel 1 cxeMbl: «DUIOTCHETUYCCKUHN PSJT JIOMIATN», «APXCONITEPUKC, «3BEPO3YyOBIC
amepb», «Creronedans», «Punnodurey, «CemeHHbIe TanopoTHUKNY, «buoreorpaduueckue
30HBI 3emnu», «Jlpeiid xoHTHHEHTOB», «PenukThl», «HauanpbHble CcTaguu SMOPHUOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE ¥  aHAJOTUYHBIE  OPTaHbBIY,
«PynumeHTs», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpBHI UEIOBEKAa W IIUMITaH3e», «[ JIaBHBIE
HaIpaBJIEHUs 3BOITIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

ObopynoBaHue: KOJJIEKIMH, TepOapuu, MYJISHKH HMCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumore3bl MpPOMCXOXAEHHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHMUSI O 3apOXKACHUU JKU3HMU (KpealuuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOoKJIeHus )KU3HU U e€ ornposepkeHue onsitaMu @. Penu, JI. Cnannanuanmy, JI. [lactepa.
[TponcxosxaeHne KU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHUuYeckoi »Bomtony. [InanerapHas (reosoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmmepa u I'. Opu. O6pa3oBanue monumepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. M. Omapuna, rumore3a nepBuuHoro OynboHa Jk. XomnaelHa, reHeTndeckas
runore3a I'. Meémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» VY. T'unGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Hcropuss 3emnm u Metonael €€ wu3ydeHus. lickomaemble OpraHM4ecKue OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAsT  TE€OXPOHOJOTHSL.
['eoxpoHoOIOrMUecKas Kasa: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HauanpHble sTanbl opranuyeckoil sBomonuu. [losiBieHne M 3BOMIONUS NMEPBHIX KIETOK.
Oponronusi Merabonu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. Ctpomaronuthl. IlpokapuoTel u
9YKapUOTBHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DIBOIIOIMOHHOE TPOUCXOXKIECHHUE BHUPYCOB.
[IporicxoxkaeHME  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpYHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMU BBICIIUX pacTeHud. OCHOBHBIE apoMOp(O3bl pPaCTCHHUH.
Beixon pacrtenuii Ha cymy. I[losiBneHne CHoOpoBBIX pacTEHH M 3aBOCBAHWE HMH  CYIIH.
Cemennbie pactenus. [IponcxoxaeHue NBETKOBBIX PACTEHHI.



OcHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI >KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0BbIE
KUBOTHBIC. JKH3Hb B BOJIe. DBOJIOIMS MO3BOHOYHBIX. [Iponcxoxaenne aMpuOmnii 1 penTuiui.
[Tpoucxoxaenue miekonurtammux u ntull. llpuxHnun kiarodeBoro apomopdosa. OcBoeHHe
0eCr03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#1. OOmias xapakTepucTHKa KJIMMara MU TeoJormueckux mpoueccoB. llosBienue u
pacuBeT XapaKTEepPHbIX OPraHU3MOB. YTJIe00pa3OBaHUE: €r0 YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpaHMsI — DKOJIOTMUECKUE KpU3MChI Ipouuioro. IlpuunHbel u ciencrsus
MacCOBBIX BbIMHpaHHi. COBPEMEHHBIN IKOJIOTHYECKUN Kpu3uc, ero ocodbeHHoctu. [Ipobdiema
coxpaHeHHs OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBI KiIaccu(UKaul OpraHu3MOB.
OcCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpannn

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, U. . Meunukos, A. 1. Onapun, Jx.
Xonpeiin, I'. Mémnep, C. Munep, I'. IOpu.

Tabmuner n cxembl: «Cxema ombita @. Pemu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Muiiepa, I'. FOpu», «OTansl HeopraHMuecKon
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON SBOJIIOLUNY,
«Cxema o00Opa3zoBaHusi JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3KUBOH MPUPOJIBIY,
«Ctpoenue  Bupyca», «Apomopho3bl  pacTeHuil», «PuHHOPUTB), «OIHOKIETOUYHbIE
BOZOpOCIN», «MHOIOKJIETOYHBIE BoJopocian», «Mxm», «llamoporHukm», «l 00CcEeMEHHBIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUs >KHUBOTHOTO MHUpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeynononoctueie», «llnockue uepBu»,
«Yneraucronoruney, «PBIOBI», «3eMHOBOIHBIEY, «IIpecMmbikaromuecs», «ITTHIIBIY,
«Munekonuraromuey, «Pa3BuThe JKH3HM B apxeWckou apey, «Pa3BuThe KH3HU B
MIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B IAJCO30MCKOM dpey», «Pa3BuThe KU3HU B
ME€3030MCKONl 3pe», «Pa3BuTue KU3HM B KailHO30Mckol »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

OOGopynoBanue: TepOapu pacTeHUN pPa3TUYHBIX OTIEJIOB, KOJUICKIIMH HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, Yyuye€ja NTUIl U 3BepeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMaeMbIX, MYJISKA OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHas pabdora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3Yy4EHHIO a0MOT€HHOT0 CHHTE3a OPIraHUYECKUX COeIMHEHUI B TIEPBUYHOM aTMOchepe.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHUE HCKOIMAEMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOB.

IIpakTuyeckas padora «M3yueHne ocoOEHHOCTEH CTPOEHHS PACTEHUH pa3HbBIX
OTJIEJIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHNUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3pnens! u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOXKJIECHUM 4YEJIOBEKA. PenuruosHble BO33pEHMUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTBo 4yenoBeka € KMBOTHbIMU. (CHcTeMaTrWyeckoe IIOJIOKEHUE  YeJIOBEKa.
CBuzerenbcTBa CXOACTBA YENOBEKa C SKMBOTHBIMHM: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
IMOpHONIOTHYECKUE, (UZHOIOTO-OMOXUMHUYECKUE, ToBeAeHYecKkrue. OTIMYus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.



JBuwxymme  cuwibl  (pakTOppl)  aHTpONOTeHe3a:  OMOJIOTUYECKUE,  COIHAIIbHEIC.
CooTHolleHne OMOIOTHYECKUX U COIMANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJMU aHTpoIoreHe3a. PaHHNEe 4emoBeKooOpa3Hbie 00e3bsIHBI (MPOKOHCYJIbI)
U paHHHE TMOHTUbI — 00IUE MPEIKH YeT0BEeKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPaIONUTEKU —
JIBYHOTHE NPEIKU JIIoAci. YeloBeK yMelbld, IEepBble M3rOTOBICHHUS Opynuil Tpyna. Yenosek
IPSIMOXOJISAIINI U TIEPBBIN BBIXOJ Jitojel 3a mpenensl Adpuku. YenoBek reinenbOeprekuii —
o0uIMii mpeoK HeaHJepTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHepTaibCKuit
KaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHbBI COBPEMEHHOIO THIA, JEHHCOBCKUUI
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najaeoreHOMHUKA.

OBOJIIOLMSA COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUAX 4YEJIOBEKA.
Myranuonsslii porecc U noaumMopdusm. [lomymnsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YEJIOBEKA.

Uenoseueckue pacel. [lonarue o pace. bosbiine pacwl: eBpomneouHasi (€Bpasuiickas),
aBCTpaJIO-HErpOUIHAsL (9KBATOpHUAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH pacceleHHs 4YeloBeKa 1Mo IuiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOIeHHOCT, ueloBeKa K  pa3HbIM  yCIOBUSM
OKpyXkaroliel cpeabl. BiausHue reorpaduueckoil cpenbl U Jpeiida reHoB HA MOPGHOIOTHIO U
(U3HOJIOTHIO YEIOBEKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTUS M MAJCOAHTPOIOJIOTUSl  YEJIOBEUYECKUX  MOMYJISLHM.
buoconuanpHble  HMCClieqOBaHUSA ~ NpPUPOJbI  uenoBeka.  MccnegoBaHue — KO3BONIOLUHU
OMOJOrNYECKOIro U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpaL U

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuet uw  cxembl: «MeToasl  aHTpOMoONIOTHMY», «['OJOBHOM MO3T  4YeloOBEeKay,
«YenoBekooOpa3Hbie 00€3bsHB», «CKEJIeT 4YelloBeKa W CKeJeT IIUMIIaH3e», «PyauMeHTs u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aQHTPONOreHe3a», «IJBOJIOIUOHHOE JPEBO YEIOBEKaY,
«ABcTpanonurek», «HenoBek ymenbliiy, «HenoBek npaMoxoasuuiny, «JleHuCOBCKUN YeI0BEK»
«Heangepraneup», «KpomanboHIb», «lIpeaku dyenoBeka», «ITalbl BOJIIOIUN UYEJIOBEKAY,
«PacslI yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTEeH, MPeMETOB MaTepUAIbHON KYJIbTYpbl PEIKOB
yejoBeKa, penpoaykuuu (pororpaduu) KapTUH ¢ MHQOIOrMYeCKMMH U Oubneickumu
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOIOK UCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIeT YeJIOBEeKa, MOJIEb ueperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMITaH3€, MOJIEIH TOpca MPEIKOB YeIOBEKa.

JlaGopaTtopnas padora «/3ydueHue ocOOEHHOCTEH CTpPOEHMsS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).

IIpakTuyeckas padora «/3yueHue SK0JOTHYECKUX aJaNTallUui YeTOBEKay.

Tema 6. OxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue U pa3BuUTHE dKosoruu B Tpynax A. ['ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykau€Ba. Pazgensl u 3amaun skonoruu. CBs3b
SKOJIOTHH C APYTUMHU HAyKaMH.

Metonsl skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJHBIE U
nabopatopHble. MoaenupoBaHue B 3KOJIOTMA. MOHUTOPUHT OKpYXaroIIel Cpebl: JIOKAIbHBIMH,
PETHOHAIILHBIN U TJI00ATLHBIN.

3Ha4YEeHHE SKOJOTMYECKUX 3HAHWM [JIs YeJIOBEKa. DKOJOTMYECKOE MHPOBO33PEHUE KaK
OCHOBAa CBA3€H 4elIOBEUeCTBA C MNpuUponoi. POpPMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYpbl U
HKOJIOTMUYECKOM IPaMOTHOCTH HACEJICHUS.

JeMoHCTpauMu



[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorun», «MeTonbl dKoaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaroILEeH Cpeabl».

JlabopaTopnasi pabora «l/3yueHne MeT010B 3KOJOTUYECKUX UCCIIEI0BAHUII.

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Oxonoruyeckre (akTopbl W 3aKOHOMEpHOCTH uX  JeictBus. Knaccudukanus
9KOJIOTHYECKUX  (akTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeMCTBUS 3KoIornyeckux paxtopos. [Ipasmio munnmyma (K. lnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOrHYeckuil dakrop. [lelicTBUe pa3HBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYNIbl PACTEHUW M JKUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CurHaibHas poib cBeta. doronepuoausm.

Temmepatypa Kak dKojorudeckwii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[lolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxxnocts kak skonoruueckuil ¢akrop. [IpucmocobneHus pacTeHuil K MOAIEPKAHUIO
BojHOro Oananca. Knaccudukanus pacteHuid mo OTHOUIeHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl OOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOJIMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOCHHOCTH Cpell OOUTaHus
opranu3moB. [IpucnocobiaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue putmbl. Buennue u BHyTpeHHne puTMbl. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHNU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH KU3HHU.

XKuznennsie Gopmbl opranu3MoB. [lonarue o xusHeHHOU (opme. KuzHeHHbIe (HOpPMBI
pacTeHuM: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJETHUE TpaBbl, OJIHOJIETHHE TpPAaBBI.
Ku3HeHHble (QOPMBI KUBOTHBIX: THUAPOOMOHTBI, T€OOMOHTHI, a’3poOHOHTHL. (OcobeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKHMX  B3aUMOJEUCTBUIN:  KOHKYPEHIIUS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3auMoneHCTBUS  (TONHUYECKUE,
dopuueckue, (adpuyeckue). 3HauyeHUE OUOTHUYECKUX B3aWMOJCHCTBHM ISl CYIIECTBOBAHUS
OpraHu3MOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoHCTpanun

Tabmumpl 1 cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTP», « IKOJIOTHUECKHUE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOHOKPOBHbBIE
KUBOTHBIEY», «DU3MOIIOTUYECKUE aTanTalli >XKUBOTHBIX», «Cpeasl OOMTaHHS OpPTaHU3MOBY,
«buonorudeckue putMe», «KusHeHHbIe HOPMBI pacTeHuin», « Ku3HeHHbIE POPMBI JKUBOTHBIXY,
«IJKOCHCTEMA IHUPOKOIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOrO Jieca», «llenmu nuranHwusy,
«XunangectBoy, «Ilapasutuzmy, «Konkypenmusay, «Cumonosy, «KommeHcamuzmy.

Ob6opynoBanue: repOapuu pacTeHUH W HKUBOTHBIX, IMPHCIIOCOOJEHHBIX K BIHSHUIO
pPa3IMYHBIX  JKOJIOTMYECKUX  (aKTOpPOB, TepOapuM  CBETOMIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PAaCTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIHUBBIE KOMHATHBIE
pacteHus, repOapuv M KOJUIEKIHUU TEIUIOJIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMi, uyuyena NTUI] W 3Beped, repOdapuM pacTeHUH, OTHOCIIIUXCA K THUTrpopuTam,
kcepoduram, me3oduTaM, KOMHATHBIE PACTEHHS MAHHBIX TPYII, KOJUICKIIMH >KHBOTHBIX,
oOWTAIONMX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMH PACTeHUN M KMBOTHBIX, 00JadaroIInX
YyepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HH, repbapuu u
KOJUIEKIIUA PACTEHUH W >KUBOTHBIX PA3IHYHBIX >KU3HEHHBIX (OPM, KOJUICKIIHMH >KHBOTHBIX,
YYaCTBYIOMIMX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JladopaTropnasi padora «BpIsBieHHE MPUCTTOCOOICHNUM OPTaHU3MOB K BIUSHHUIO CBETaY.



JlabopaTopuasi pabora «BbIsIBIIeHHE TMPHUCTOCOONICHUI OPraHU3MOB K BIUSHUIO
TEMIIEpaTyphbI».

JlaboparopHnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALMI

DKOJIOTUYECKUE XapAaKTePUCTUKH MOMyisiiun. [lomynsius kak OMoNorndeckas CHCTeMa.
Ponp HeogHOpogHOCTH cpenbl, Qu3ndecKkux OapbepoB M OCOOCHHOCTEH OHOJIOTHMH BUIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI Nomysauuii. OCHOBHBIE TTOKA3aTENIN MOMYISIUU:
YUCJIICHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

DKoJsiloruyeckasl CTpykTypa nonyiauud. OneHka 4YMCICHHOCTH nomyisuuu. JluHamuka
NONYJISAUUU U €€ peryyanus. buornueckuil moteHuMan nonyassuud. MoaennpoBaHue TUHAMUKA
nonyisiuuu. Kpusble poctra uyucienHoctu mnonyisuuu. Kpusbsie BbDKUMBaHus. Perymsius
YUCIICHHOCTH TOMYJISAIHA: POJb (PAaKTOPOB, 3aBUCAIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
Dkonorudeckue crpareruu BuaoB (I- u K-crparerun).

[TonsTe 00 »sKojormueckod Hume Bujga. Mectoobutanue. MHoromepHass MOAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil mumu. [loteHuumanbHas u
peann30BaHHAs HUIIIH.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTMYECKUE IKBUBAJIICHTBHI.

3aKOHOMEPHOCTU T[OBEICHUSI M MHUrpalil >KUBOTHBIX. buonornueckne WHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOonyasauny, «lIpoctpancTBenHas
CTPYKTypa monyisuun», «Bo3pacTHple mnUpamMuabl MNONyISHun», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3eMJIM Pa3IuYHBIMH OpraHuzMamu», «Mojens skojmornueckord Humm k. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHnst ceMsH paCTeHUN K pacCEeIeHUIO».

Tema 9. Dkos0rus cood1EecTB. IKOJOrHYeCKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero ctpykrypa. CBs3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnaun). DyHKUMOHANbHBIE OJIOKU
OpTaHW3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEAyIeHThl. Tpoduyueckne ypOBHHU.
Tpoduyeckue nenu u cetu. AGuoruyeckue ONOKH dKocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopor BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTENIN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TTHPAMHUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKilecCuu. [lepBHUHBIE M BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKIeccuu. KiamMakcHoe cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

ITpuponHbIE 3KOCUCTEMBL. JKOCUCmEMbl 03€p U peK. DKOCUCEeMbl MOpel U OKeaHos.
Ixocucmemvl MyHOp, 1€co8, cmenetl, NyCMmbulHb.

AHTpPONIOTEHHBIE  YKOCUCTEMBI.  ArpodkocucTtema. ArporeHo3. Pazmuums Mexmy
AQHTPOIIOIE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢diopa u dayHa.
CunaHTponu3anusi ropoAckoil ¢GayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.



3aKkOHOMEpPHOCTH  (OPMHUPOBAHHMS  OCHOBHBIX  B3aMMOJACHUCTBUII  OpraHM3MOB B
sKocucTeMax. Poavs xackaonozo s¢ghghexkma u 6u008-30upuramopos (Kiouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U  BELIECTB MEXAY CMEXHBIMU
9KOCUCTEeMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJISALMA M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONIOT€HHBIX BO3AEHCTBUMU.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNOE HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIoruss MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencnu.

Tabmune! u cxeMmbl: «CTpyKTypa OMOLIEH03a», « IKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIECay,
«9KocucTeMa XBOWHOrO Jiecay, «DyHKIMOHAIbHBIE IPYNIbl OPraHU3MOB B HIKOCHUCTEMEY,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mwmraHms (macTOMIMHAA, ETPUTHAS)»,
«OKoyornyYecKas mUpaMujia Ynucemn», «IKoJorudeckas nupaMmusa OuomMacchbly, «IKOIOrnYecKas
nupamuaa sHeprumy», «OOpazoBanue Ooioray, «llepBuunas cykueccus», «BoccTaHoBieHHe
jeca moclie Mmoxapa», «IKOCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPTuu B arporieno3ey, «[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repbapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, yydyesja NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypOo0o3KOCUCTEMBD».

JladopaTopnas padora «/3yueHnue pazHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeust «IKCKypcHs B TUIWYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOJOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmenanerapHas o6osjouyka 3eMiH, TJe CYIIECTBYET WM CYIIECTBOBaja
*u3Hb. Pa3BuTne npeacrasienuit o ouocdepe B pynax 3. 3tocca. Yuenue B. U. BepHanckoro o
6uocpepe. Obmactu 6uocdepsl u e€ cocras. Kupoe BemecTBo Orochepsl U €ro PyHKIIUU.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOreoXMMHUECKUE IUKIIBI (YTIepo/ia, a3oTa). PUTMUYHOCTD sBNIEeHMI B 6uochepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOHHBIE
Jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpBs1. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpyktypa M (YHKLIHS OJKUBBIX CHCTEM, OIEHKa HMX pPECypCHOr0 IMOTEHIHana u
O6rochepHbIX QYHKITHHA.

JleMoOHCTpaLun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoja B npupojae», «Kpyrosopot kucinopona B nmpupone», «KpyroBopot Bojibl B IpUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kmumatmueckue mosica 3emmm», «Tynmpawn, «Taiiray,
«CMmemannbii  necy, «lllupokonucTBeHubit sec», «Crenb», «CaBaHHa», «llycTbiHaY,
«Tponmueckuii necy.

OGopynoBaHue: repOapuu paCTEHU pa3HBIX OMOMOB, KOJUICKITUN YKUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKoJIorHYeckre KpHU3UChl M WX Npu4uHbL. Bo3gelictBue uyenmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenapl. OxpaHa Bo3gyxa. 3arpsisHeHHME BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. I3MeHeHne Kinmara.



AHTpOIIOTEHHOE  BO3JCHCTBME HA pPACTUTEIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENTHHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKHE
MapKH.

OCHOBHBIC TPUHIIUITEI YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA U MPHUPOABI. ParmonansHOE
NPUPOJIONIONB30BAHNE M COXpaHeHHe Owmojormueckoro pasHooOpasus 3emnn. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €r0 BEpOSITHBIC OCIEACTBHUS.

Pa3BuTHE METONOB MOHHTOPHHTA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmubie ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u douopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKOCUCmem 1 cnoco606 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHuix 9KOCUCTEM.

JdeMoHcTpannn

Tabmupt u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocdeps,
«3arpszHenne mouBbl», «[lapHukoBbii  3ddekT», «Ocobo oxpaHseMble NPUPOIHBIC
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A
HA YPOBHE CPEJJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTpaMMbl MO OUOJIOTHH BbIICIICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJNIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIbHOCTH  II€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLUIUMH  CHUCTEME
Ouosoruueckoro  oOpa3OBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIU U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PAa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXEHUSI K 3aKOHY U IPABOIMOPSAKY, YEIOBEKY TpPyJa U CTapuIeMy IMOKOJICHHIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIndHOCTHBIE pe3ylbTaThl OCBOCHHS Y4eOHOTO mpeaMeTra «buonorusy MOMKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITAa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  0O0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIEeCTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33144, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MILHMIO [0 OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSIMHU, KyIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU E€ATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTH POCCHICKON TPAKTAHCKOW UICHTHYHOCTH, TATPUOTU3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOBL,
JIocTXKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAaYeHUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYAIMI0 U MPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHWE YMOITMOHAILHOT'O BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) d¢wusuyeckoro BocnuTaHusl, (opMHpPOBaHMSA  KYJLTYPbl 30POBbSI M
IMOLMOHAJIBLHOTO 0JIAronoJIy4us:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
coOIOZIcHNe TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3UYECKas aKTHUBHOCThH), OEpeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUWE TIOCJIEICTBUI W HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aJIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0T00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHHIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIbHO  BBIMOJHATH — TAaKYIO
JIeATETbHOCTb;

WHTEpEC K pa3nuyHbiM chepam mpodeccHoHANBbHON AESITeNTbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BAaHMIO Ha MPOTSIKECHUU BCEH
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e1ecO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKONW KyIbTYpBI: MPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;



OCO3HaHHUE TTI00aTBLHOTO XapaKTepa IKOJOTUISCKUX MPOOJIeM U yTel UX PeIIeHUs;

CIOCOOHOCTH UCTOIB30BaTh MPUOOpPETACMbIE TIPU U3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHWH TpoOJIeM, CBSA3aHHBIX C PallMOHAIBHBIM IMPUPOJIOINOIB30BAaHUEM (COOJIOICHNE
MpaBWI TOBEACHUSA B MPUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PABHOBECHUA B JKOCHUCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH NPUPOIHON cpene,
YMEHHE MPOTHO3MPOBATH HEOJATONMPHUATHBIE AKOJOTHYECKHUE MOCIEACTBUS MPEITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIMYM€ Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, SKOJOTMYECKOM KYJbTYPhI, OIbITA
JEATETbHOCTH  SKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHI B
MPAKTUYECKOM ICSITETbHOCTH AKOJIOTMYECKOW HAPABIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKu © OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JAHAJIOTE€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEXIY JIIOJIbMU U TTO3HAHUS MUDA;

MOHMMAaHHUE CIEeMU(PUKA OWOJIOTUU KaK HAyKH, OCO3HaHHS €€ poiu B (OPMHUPOBAHHUU
palMoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHpPE Kak O eIUHCTBE TPHUPOABI, YEJIOBEKa M OOINECTBAa, B IIO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH TPOOJIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU NI COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHHS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHUE TEPCIIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTHYECKUX MPOOJIeM B 00ecTieueHtsl epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATBHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYUYEHUU OMOJOTHYECKHX 3HAHWUU B IIENSX MOBBIIMICHUS OO0IIeH
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIHHOU
rPaMOTHOCTH o0yuarouxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHUSI, MCIOJb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMmble 3HAHUS IS aHajdu3a U OOBSICHEHHs SBICHUN
OKPYKAIOIIeT0 MHUpa W MPOUCXOIANIMX B HEM H3MEHEHUU, YMEHHE JellaTh OOOCHOBAHHBIE
3aKJTIOYEHUST HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIONMIMXCSA JaHHBIX C IIEJBI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIb30BaTh OHMOJOTHYECKHE 3HAHHS s PelIeHUs
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUWE IIEHHOCTH HAYYHOU JEeATEITbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
MCCIIEI0BATENBCKYIO ICSITENPHOCTh HWHIMBUIYAIHHO U B TPYIITIC;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIONYYEHUIO HOBBIX 3HAaHUU 1O OHOJIOTHM B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe Pe3yNbTaThl OCBOCHHUS y4ueOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpenMeTHbIE) OOlIeHaYyYHbIE TTOHATHS, OTPaXKarollue HEeJI0CTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,



SBJICHHE, TpOIecC, CHCTeMa, HayyHbIH (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0OBaHNEe, HAaOMIOeHNe, U3MEPEHUe, SKCIEPUMEHT U JPYIrHe); YHUBEpCAJIbHBIC
yueOHble JeiicTBUsA (IIO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIIeUnBaIOIINe
(dopmupoBaHue (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAIbHOM KOMIIETEHLIMH OOy4aroIluxcs;
CIIOCOOHOCTh o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJbHbIE y4YeOHbIC JEHCTBHSI B IIO3HABATEIBHOW U
COLMAJIBHOW IIPAKTHUKE.

B pesynprare u3yueHus OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHUsA Yy
oOyuaromierocst 0yayr copMupoBaHbl [103HABAaTEIbHbIC YHUBEpCalbHblE ydeOHbIE NEHCTBHUI,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4YeOHbIE [EHCTBUSA, PETYISATUBHBIE YHHUBEPCAJIbHBIC
yueOHbIE JIeHCTBUS, COBMECTHAS IEATEILHOCTb.

MeranpeameTHble pe3ysabTaThl OCBOCHMs IMPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OgJiaieHne YHUBEPCAIBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH 1eiCTBUSIMH:

1) 6a3oBbIe JJOTHYECKHUE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh Ipo0iieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIOJIB30BaTh TPU OCBOCHWU 3HAaHUH NPUEMBI JIOTMYECKOTO MBIIUICHUs (aHaIu3a,
CHHTE3a, CpaBHEHHSA, KJIACCU(PHUKAIMH, OOOOIIEHHsS), pPAaCKpBIBaTh CMBICT OHOJOTHYECKUX
HOHATHUH (BBIIENIATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU [TOHITUSIMH);

ONpeNeNiATh LeJNU AEATeNbHOCTH, 337aBas INapaMeTpbl U KPUTEPUH HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl ICATEIHHOCTHU C TOCTABJICHHBIMHU EJISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUSI JUIsl OOBACHEHUS (AKTOB M SBJICHUN >KUBOMU
IPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

OPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl MpPEJICTaBICHHs CYLIECTBEHHBIX CBA3EeH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX;

pa3pabarTbIBaTh TUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOIINXCSI MaTepHaIbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OIICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OIICHUBATh PUCKH MTOCIIEICTBUI I TETLHOCTH,

KOOPJWHUPOBATh W BBIIOJHIATE pPAa0OTy B YCIOBUSX pPEaJbHOTO, BHPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHSI:

BJIAJICTh HaBBIKAMHU YUEOHO-HMCCIIEIOBATENBCKONH U MPOEKTHOW JIEATEILHOCTH, HaBBIKAMHU
pasperieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHHs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOAO0B IIO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHble BUJBI ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0O U IMPUMEHEHHIO B YYEOHBIX CUTyallUsAX, B TOM 4HUCIE MpU
CO3/IaHUH YYEOHBIX M COIIMATBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIIICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4W B 00pa30BaTENbHOW ACSITEIBHOCTH M
KU3HEHHBIX CUTYaLlUsX;



BBISBIISATh TPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJH3UpOBaTh 3aJady, BBIIBUTATh
TUMOTe3y €€ peleHHs, HAaXOAWUTh AapryMEHTHl Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3ajJjaBaTh apaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATh 1IEJICHANIPABICHHBIN MOMCK IEPEHOCAa CPEACTB U CIOCOOOB JEeMCTBUS B
po¢eCCHOHATIBHYIO Cpeay;

yMETh IEpEeHOCUTh 3HAHWA B  IIO3HABATEJIIbHYI0 M  IPAKTUYECKYI0  00IacTH
KHU3HEIEATEIIHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001aCTei;

BBIJIBUI'aTh HOBBIE WJEM, HNpPEUIaraTb OPUTMHAIBHBIE IOJAXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHMKAX HH(OpManuu (TekcTe ydeOHOro mocoows,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOrMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh MH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
NPECTaBICHUS, KPUTUIECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

dopMynHpoBaTh 3ampOCHl M MPHUMEHSATh Pa3IHMYHBIE METOABI INPH IOHCKE U O0TOOpe
6uonornyeckoi MHGopMaIu, He0OX0IUMOM /7S BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBICHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOJIMIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HbBIM S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOrMYecKon
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTUYeCKUe 3HAKW U CHMBOJIHI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJAJe€Th HABBIKAMU PpACIO3HABaHUS M 3alMThl MHpoOpManuH, HHGOPMAITMOHHON
0€30MacHOCTH JINYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOuenmne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WINA JIUCKYCCUU TI0 CYIIECTBY OOCYXKTaeMoOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKA3bIBAThH
CYXJICHUS OTHOCHTEJIEHO BBITIOJHEHUS TMIpeIIaraéMoil 3aJadyd, YYWUTBIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBA OOLICHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOHPJIMKTHBIX CHTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBUSA, MOHHUMATh HaMEpPEHUS
JPYTuX JOAEH, MPOSIBIIATh YBAXHUTEIHHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(opMynHpOBaTh CBOU BO3PAXKEHNUS;

pasBEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIBb30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIAHOW M MHIUBUIYaJIbHON pabOThI IpU
pEIIeHNH OMOJOTHYECKON TTPOOJIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHHUS TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS NPH PEeLLICHUH y4eOHOM 3a1auu;



BBIOMpPATh TEMAaTUKYy M METOJAbl COBMECTHBIX JEHCTBHH ¢ y4yéTOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BbIBaTL M KOOPIWHUPOBATH
JEUCTBUS 1O €€ JOCTHXKCHMIO: COCTaBIATH IIAH JACUCTBHM, PaCHpElesaTh POJIA C YYETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpeJUiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACHU C ITO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OsJ1aieHHe YHHBEPCAJIBLHBIMHU PEryIssTHBHBIMH 1CHCTBUAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX II0 OTHOLIEHUIO K >KUBOM IPUPOJE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKPYKaIOIIHNX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTENbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISAITH IUIAH PELIEHUs! MPoOIeMbl ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOM PYIUIMH B Pa3HBIX 00JaCTIX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUn
JUTSL OLIEHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

MPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OIIMOKHY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

NPEIMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ysbTaThl OCBOCHUS conepKaHHs ydeOHoro mpeamera «buonorus» Ha
yrIIyONnEéHHOM ypOBHE OpUEHTHPOBAHBI Ha obecneueHne npogpuiIbHOro o0yueHust 00yJaromuxcs
Oovonmorny. OHM BKJIIOYAIOT: cnenu@uyYeckue s OWOJOTMM HaydHbIC 3HAHUS, YMEHHUS H
CrocoObl JICHCTBUM TI0O OCBOCHHIO, HWHTEPHPETAMM W MPeoOpa3oBaHUIO 3HAHWUW, BHIBI
NEeSITeIbHOCTH 1O TOJYYEHUIO HOBBIX 3HAHMNH M MX NMPUMEHEHHUIO B Pa3JIMYHBIX Y4EOHBIX, a



TaK)K€ B pealbHBIX )KU3HEHHBIX CUTyalusix. [IpeaMeTHble pe3ynbTaThl IPEACTABICHBI IO TOJaM
U3Y4EHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBaHUN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHPOIBI M
pelieHrur TpobieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKIIAJE€ POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMUECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAoINe
OMOJOrMYECKHE TEPMHUHBI U TIOHATUS (JKU3Hb, KJIETKAa, OpraHu3M, MeTaboJiu3M, IOMEOcCTas,
CaMOpETyYJISILMSL, CaMOBOCIIPOU3BEEHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHrpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOIO MOKOJIEHMS, pacIIEIJICHUs, YUCTOTHI raMeT, HE3aBUCUMOr0 HacyieqoBanus I'. Mennens,
TOMOJIOTHUECKUX PSAIOB B HacleNCTBeHHOW wusMeHuynBoctd H. V. BaBuioa), mpuHIUIBI
(KOMILIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH Hay4YHOI'O [O3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKUX
MCCJICIOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHNE, HAOIIOCHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uuCle OakTepuid, rpuOOB, pacTEHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM OPraHOB PACTEHUM, JKUBOTHBIX, YEIOBEKa,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLCHUST SHEPTHH,
OposkeHHsI, aBTOTPO(HOro M reTepoTpo(HOro TUIIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, M€03a, raMeTOreHe3a, IMOpUOreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOO0DPA;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAYy OPTaHOMAAaMU KJIETKH M UX (QYHKIUSMHU,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U UX (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMH OPraHOB Y
pacTeHuii, >KMBOTHBIX W YeENOBEKAa W HMX (QYHKIUSIMH, MEXIY CHCTEMaMHd OPraHOB W WX
GyHKIUAME, MEXAY JTanmaMu OoOMeHa BEIIeCTB, dTalaMH KIETOYHOTO IHMKJIA U KU3HEHHBIX
[IUKIIOB OPTraHW3MOB, JTallaMd AMOPUOHAILHOTO PA3BUTHS, TEHOTUNIOM U (DEHOTHIIOM,
dbeHoTunoM u pakTopamu cpeabl OOUTaHUS;

YMEHUE BBISBJIATH OTIUYUTEIIbHBIC MPU3HAKH KUBBIX CHUCTEM, B TOM YHCJIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME apIyMEHThI, OHOIIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTHUYECKUX IPYIIIL;

YMEHHME peliaTh OUOJIOTHYECKUE 3a7aud, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE CBS3U
MEXY HCCIEIyeMbIMH OHOJOTHYECKHMMH TIPOIleCCAMU U SIBIICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH TMOJTYYEHHBIX PE3YJbTaTOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE M IpaKTHUecKue paboThl, coOII0aTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh UX OSKCIEPUMEHTAIbHBIMU CPEACTBAMU,
bopMynUpys 1eNbh UCCIIeI0BaHNs, aHATM3UPOBATh MTOJIYICHHBIE PE3YJIbTATHI U JENIaTh BHIBOIBI,

YMEHHE Y4acTBOBaTh B Y4YEOHO-HMCCIIEIOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAy4HBIX OOHIECTB, M MYOJHMYHO MPEACTaBIATh
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKUX KOH(PEPECHIIHSIX;



yYMEHHE OLEHUBATh JTUYECKHE AaCHEKThl COBPEMEHHBIX HCCIIEOBAaHUI B 001acTH
OuoNoruu M MeIUIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBIEHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp Oyaylei mpodecCHOHaIbHOM JesITeIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJOTHH, BETEPUHAPUH, CEIBCKOTO X0341CTBA, MUIIEBOI
IPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH NpodeccCu U NPOAODKEHHE OHOJIOrMYecKOro o0pa3oBaHUS B
OpraHu3aIusaX CpelHero NpohecCuoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 kaacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PEIICHUU BOIPOCOB
palMOHAIFHOTO TPUPOIONONBG30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupojie, oOMIECTBY, YEIOBEKY, O BKJIaJleé POCCHUUCKHX M 3apyOCIKHBIX YYEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMAHHUE CYIIHOCTH OCHOBOIOJArarouMX OWOJIOTUYECKUX TEPMUHOB U MOHATUHA (BUL,
sKocucTema, Ouocdepa), Omonormdeckue Teopuu (IBorormonHas Tteopust Y. [lapBuHa,
CUHTeTHUYecKass Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHUSIX
sBostonnu, B.M. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoapieBoro cxonacrtsa K. M. bapa), npasuna (Munumyma lO. JIubuxa,
HKOJIOTMYECKOM MUpaMuIbl 3HEpTrun ), runoressl (runoresa «mupa PHK» V. T'unbepra);

YMEHHME BIJIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MHCIOIb3yEMBIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUS U OLIEHKM aHTPOINOICHHBIX M3MEHEHUN B
PUPOJIE;

YMEHHUE BBIACTATh CYLUIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOIEOIICHO30B, IKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOILETro, MABIKYIIETO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
AJJIONATPUYECKOr0 M CUMIATPUUYECKOT0 BUI000Pa30BaHNUs, BIUSAHUS JABWKYILIUX CUJI BOJIOLUN
Ha reHO(OH] MONYJSIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpelie OOUTaHus, YyepeloBaHUs
HaIpPaBJICHUH 3BOJIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAHABIMBAaThb B3aHMMOCBA3M MEXAY IPOLECCAMU 3BOJIOLUM, IABUXKYIIMMHU
CHJIAaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJIEHUSMU K HUM
OpPraHU3MOB;

YMEHUE BBISBIIATh OTIUYUTENIBHBIE IPU3HAKH KUBBIX CUCTEM, PUCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHHs, aOMOTHYECKHMX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3EH
OpraHU3MOB B COOOIIECTBAaX, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0Ka3aTelIbCTBA pOJICTBA OPraHM3MOB pAa3HBIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U CpeZbl OOMTAaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsI MHOT0o00pa3usi BHUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHUE pelaTh OWONIOTHYECKUE 3a/a4M, BBISBISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXIY HUCCIEAYEeMBbIMH OHOJIOTHYECKUMHU TPOLIeCCaMH U SIBJICHHUSMH, Je€laTh BBIBOJABI U
MIPOTHO3bl HA OCHOBAHMH IOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE M IpaKTHUecKue paboThl, coOII0aTh MpaBuia Mpu
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;



YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh UX OKCICPHUMEHTAIBHBIMH CpPEJICTBAMH,
dbopMynupys 1eNb UCCIeT0BaHMs, aHATM3UPOBAThH MMOJIYICHHBIC PE3YNIbTATHI U JIENIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIECIOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, 3KOJOTHU U
MEIUIMHE, MPOBOAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIMIECTB, W IYOJUYHO TPEACTABIATH
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKUX KOHPEPEHIIUSX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUM O TMPOUCXOKIACHUM IKU3HU, YEIOBEKA U
YEeJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBHSIX W CIIOCO0AaX MPEJOTBPAIICHHS TII00aTbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIei mpodheCCHOHATLHON ICATEIILHOCTH B
obrmacth  OWOJIOTHH, OKOJOTHH, MPUPOIOIOIB30BAHUS, MEIAWIMHBI, OWOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPHHAPUH, CEIHCKOTO XO3SHUCTBA, IMUIIEBOW IMPOMBINLICHHOCTH, YIIyOIsaTh
NO3HABATENIBHBI WHTEPEC, HANpPAaBJICHHBI Ha OCO3HAHHBI BBHIOOP COOTBETCTBYIOIICH
npodeccud M TMPOJODKEHUE OHMOJIOTMYECKOr0 00pa3oBaHUsT B OPraHU3AIUSAX CPEIHETro
MPOQECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbie
Ne n/m P Konrpoabnbie IIpakTuueckue (mudpp )
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buonorns kax Hayka L 0 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBble cucTeMBbl U UX U3YYCHHE 2 1 0 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
3 buosnorns kietkn 2 0 05 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XuMHY€eCKasi OpraHu3alusi KIeTKH 10 0 1 https://m.edsoo.ru/7f41c292
bu6mmorexka [IOK
1 2
> CTpocHHe 1 pyHKIH KICTKH 8 https://m.edsoo.ru/7f41¢c292
6 OOMeH BelecTB 1 MPEeBpaIICHUE YHEPTHH B 9 0 1 bubnmnorexa [JOK
KJIETKE https://m.edso00.ru/7f41¢c292
7 Hacnencreennas nnpopmanus u 9 0 05 bub6nuoreka [IOK
peanu3anus e€ B KJIIETKE ' https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
8 XK i 6 1 1
VISHEHHBIH LI KTETIH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
9 17 1 1.5
CTpocHue 1 yHKIHH OPranH3MOB https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f41c292
1 I'enernka — Hayka 0 HaCIEACTBEHHOCTH U 5 05 bubnuorexa [IOK
W3MEHYMBOCTH OPTraHU3MOB ' https://m.edso0o.ru/7f41c292
bu6mmoreka [JOK
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH N3MEHUYHNBOCTH 6 1 bubmmorexa LIOK

https://m.edsoo.ru/7f41c292
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bu6mmoreka [IOK

14 T'eneruia uenosexa 3 05 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK

15 Cenek1usi OpraHu3MOB 4 1 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK

16 BrorexHoorus 1 cuHTeTUYECKAsA OMOJIOT U 4 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK

17 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13

https://m.edsoo.ru/7f41c292
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11 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kourposbnble IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
3apoxACHUE U PA3BUTUE IBOIIOIMOHHBIX bubnmoreka [JOK
1 . 5 1
MPEJICTaBICHU B OMOJIOTUI https://m.edsoo.ru/7f41cc74
n bu6mmoreka [IOK
2 Mukpo3Botonus 1 €€ pe3yabTaThl 15 1 3 https://m.edsoo.ru/7f41cc74
.. bubnuorexa [JOK
M 7 1
3 AKPOIBOIIOLIA 1 €€ Pesy IbTaThl https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE KU3HHA HA 15 15 bubnuoreka [IOK
3emue ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
II — 11 1 1
5 POMCXOK/ICHUE YEIOBEKa — aHTPOTIOTCHE3 https://m.edsoo.ru/7f41cc74
DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpraHMU3MOB M HaJIOPTaHU3MEHHBIX CHCTEM 3 0.5 bubmmorexa [JOK
p . #1oP . ' https://m.edsoo.ru/7f41cc74
C OKpY’Karomel cpeon
bu6mmoreka [JOK
7 1.
Oprasusmel 1 cpena OOHTaHHs o ° https://m.edsoo.ru/7f41cc74
. bubmuorexa [JOK
8 IKOTOTHS BUAOB U MOMYIALKH o 05 https://m.edso0.ru/7f41cc74
9 DKOJI0THS COOOIIECTB. DKOIOTHUSCKUE 13 1 05 bubmuorexa [JOK
CHUCTEMBI ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
10 brocdepa — riobaibHas SKOCUCTEMA 6 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
11 q
CTIOBCK I OXpYNatotian cpenta 6 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
12 P 1 1
C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 8.5 https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHME 10 KJIACC

Hcnoabs3oBa
Mara DJIeKTPOHHbIE HH(POBBIE | HUE
oOpa3oBaTe/ibHbIE odopynoBa-
No KosmyecTBo yacoB U3y4yeHHust pecypebr HHSE IeHTpA
/ Tema ypoka «Touka
1 pocTay
n
Kounrtpous IIpakTHyec
Bcero | HbIe KHe
padoThI padoThI
buosnorus kak KOMILUIEKCHas HayKa U Kak bubmnorexa LIOK
| s comescmor s 1
I'ep0
) 1 04.09 23 bubmmoreka [JOK CPYapHHL,
/KuBbIe CHCTEMBI U UX CBOMCTBA R https://m.eds00.ru/863e6564 iﬁiﬁ:;;im
3 | YpOBHEBas OpraHn3auus JKUBBIX CHCTEM 1 06.09.23 E;IESJ.I/I;I;T;(S% 58/126%6564
VcTopust OTKPBITHS U U3YUEHUS KIETKU. Bu6muorexa LIOK
4 | Knerounas teopus . 08.09.23 | | iins://m.edsoo.ru/863e6e88
Meroasl MOJIEKYIIIPHON U KJIETOYHON
6uonorun. [Ipaktuueckas padora Nel
«V3ydyeHue MeTo10B KJIETOYHON OMOJIOTHH B
nommoreka [JOK
® | (xpomatorpadms, snexrpodopes, . 05 11.09.23 | | iips:/im.edsoo.ru/e63e6122
middepeHranbHOe HEHTPUPYTHPOBaHHUE,
IT1IP)»
6 XHWMHYECKUI COCTAB KIIETKH 1 13.09.23 }f?tlfg'l/I;I;T:(;csz (?rou/1§63e674e
MuHepaibHbI€ BEIIECTBA KIETKH, UX Bu6muorexa LIOK
7| Guonoruueckas pom . 15.09.23 1 htips:/im.edsoo.ru/863e674e
OpraHuyeckue BEIIeCcTBa KICTKH — OCJKH. Bu6miorexa [OK Kowmmext
Jlaboparophas padota Nel «O6Hapyx)eHHE https://m.eds00.ru/863e6b72 | OCYARI H
8 0€JIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX 1 0.5 18.09.23 obopyzosa-
. HUS JIIS
CaKIHiD»
P YUEHUYECKUX



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
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https://m.edsoo.ru/863e6b72

OTIBITOB,

XMMHYECKHE
PEaKTUBBI
CoiicTBa, Knaccupukanys u GyHKIUN Kommiexr
0enkoB bubaunoreka [IOK NOCYIbI U
https://m.edso0o.ru/863e6b72 | 06opynoBa-
9 20.09.23 nens
YUEHUYECKUX
OIIBITOB,
XUMHAYECKHE
PEaKTUBBI
10 Oprannyeckre BEmecTBa KIeTKH — 22.09.23 Bu6miorexa [JOK
YTICBOABI R https://m.eds00.ru/863e6870
1 Oprannyeckre BEmecTBa KIeTKH — 25 09,23 Butmorexa LIOK
JTAITAIBI e https://m.eds00.ru/863e6870
Hyxneunossie kucnorsl. JJHK u PHK. Bu6uorexa [JOK Kommekt
JlaboparopHast pabora Ne2 «lccnenoBanue https://m.eds00.ru/863e6d5c | HOCYAbL 1
HYKJICWHOBBIX KHCJIOT, BBIJICJICHHBIX U3 obopynoBa-
1p | KACTOK PasIMHBIX OPraHH3MOB 05 97.09.23 HUSL TS
YUYCHHUYECKUX
OTIBITOB,
XUMHUYECKHE
pEeaKTHBBI
12 Crpoenue u pynkuuu ATO. [Ipyrue 29.00.23 Bu6nuorexa LIOK
nykieosuarpudocparer (HTP@) e https://m.eds00.ru/863e6d5c¢
CexBenupoBanue JIHK. Meromast
1 T€HOMUKH, TPAaHCKPUIITOMUKH, } 02,1093 Bumorexa [OK
NPOTEOMHKH. METOLBI CTPYKTYPHOH e https://m.eds00.ru/863e6122
OouoI0rNu
Tunel knerok. [Ipokapuornueckas KieTka bubmmorexa [IOK
15 04.10.23 https://m.edso0o.ru/863e7dc4
1(_3{Tp0eH1/1e 3y1<apngmq?\rc1;0n I/imen(n. Bu6muorexa LIOK
16 PaKTHHCCKai paboTa N2~ «HI3yHdeHHC 0,5 06.10.23 https://m.edso00.ru/863e6ff0

CBOMCTB KJIETOYHOU MeMOpPaHbI»

https://m.edso00.ru/863e716¢
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bu6mmoreka [IOK

17 | MoBepxHOCTHBIIT anmapar KIeTKH 09.10.23 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢
OnHoMeMOpaHHBIE OPraHOU B! KIETKH. BuGinorexa [IOK Muxkpockor,
[Tpaktuyeckas padora Ne3 «/3yuenue https://m.eds00.ru/863e6ff0 Habop ans
JBYDKEHUS LIUTOIIa3Mbl B PACTUTENIbHBIX https://m.eds00.ru/863e716c | U3rOTOBIIE-
18 | knerkax» 0,5 11.10.23 HUS
MHUKpoIperna-
paToB
[TonyaBTOHOMHBIE OPTAHOUABI KIETKH: Bubmorexa [IOK Muxkpockor,
MUTOXOHAPHH, IU1acTH Il JlabopaTopHast https://m.eds00.ru/863e6£f0 Habop A
pabora Ne3 «MccnenoBanue miasmMonusa u https://m.edso0.ru/863e716¢c | H3TOTOBIE-
19 | nemnmasmomusa PaCTUTENBHBIX KIETKAX» 0.5 13.10.23 HUS
MUKpOMperna-
paroB
HememOpaHHbBIE OpraHOH/IBI KJIETKH bubanorexa IIOK
20 16.10.23 https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716c
bu6mmoreka [IOK
21 Crpoenue 1 GpyHKIMH spa 18.1023 https://m.edso00.ru/863e6ff0
https://m.eds00.ru/863e716¢
CpaBHUTeNbHAS XapaKTEPUCTUKA KIETOK Mukpockor,
sykapuor. Jlaboparopuas padora N4 bubnnorexa [IOK TOTOBBIC
22 | (3yuenne cTpOeHHUs KIETOK Pa3IHIHbIX 05 20.10.23 https://m.eds00.ru/863e6ff0 | mukponpena-
OpraHH3MOBY https://m.eds00.ru/863e716¢ | parpr
ITpoepounas pabota Nel. KonrponbHas
03 | pabota «XuMuuecKas OpraHu3aLs 23.10.23
kieTku. CTpoeHue U QYHKIIUU KICTKI
AcCUMWISLMS U JUCCUMMIIISALUS — JBE Kowmmexr
CTOpOHBI MeTabonmu3ma. Turbl oOMeHa HOCY/Ibl 1
Bemiects. JlabopaTopHas padora Ne5 Bu6mioTexa [TOK obopynosa-
24 | (I13yueHue KaTATUTHIECKO AKTHBHOCTH 0,5 25.10.23 https://m.edsoo.ru/863e766c | oA A
(bepMeHTOB (Ha MPUMEpE aMUIIa3hl WITH YICHIHICCKHIX
OTIBITOB,

KaTaJsasbl)»

PEaKTUBBI
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Komiuiekt

MOCYIbI ¥
DepMEHTAaTUBHBIN XapaKTep PeakLui obopynoBa-
25 | kKimerouHoro Metabonusma. JlaboparopHas 05 27.10.23 BH6J_1H0TGK3 [HOK HUS U
pabota Ne6 «3yueHne hepMEHTATHBHOTO https://m.eds00.ru/863e766¢ | yueHHMUYECKUX
pacinerieHusl IepOKCHIa BOJIOPOa B OIIBITOB,
PaCTHTEIBHBIX M )KUBOTHBIX KJIETKAX) XHMHYCCKHC
PEaKTHBBI
Benku-akTHBaTOPBI U OCIKU-UHTHOUTOPBI bubmoreka [IOK
26 P P 06.11.23 https://m.eds00.ru/863e796e
ABTOTpO(HBIN THII 0OMEHA BEILIECTB bubnmorexa [IOK
27 pod 08.11.23 https://m.eds00.ru/863e7c98
doTOCUHTE3 bubnuorexa [JOK
28 10.11.23 https://m.eds00.ru/863e7c98
XemocuHtes. JJaboparopnas padota No7
«CpaBHeHHE IpoIeccoB POTOCHHTE3A U bubmmoreka [IOK
29 XEMOCHUHTE3a» 05 131123 https://m.edso00.ru/863e7c98
AHa’poOHbBIE OpraHu3Mbl. Bubt Komrmiekt
oposxenus. JlabopaTopHast pabora Ne8 MOCY/IBI U
«CpaBHEHHE TIPOIECCOB OPOKEHUS U obopyoBa-
JABIXaHUI» Bubnuoreka HOK HUS 1)1
30 0.5 1511.23 https://m.eds00.ru/863e7aae YUYEHUYECKUX
OTIBITOB,
XUMHUYECKHE
PEaKTHUBBI
AspoOHBIE OpraHU3MbI. JTaIbl Bu6mmorexa IJOK
31 | smeprernueckoro o6MeHa 17.11.23 _
https://m.edsoo.ru/863e7aae
DHeprusi MeMOpPaHHOTO TPaJUeHTa
3o | mporoHoB. Cunre3 AT®: pabora 20.11.23 bubnnorexka [JOK
npotoHHOU AT®-cuHTa3bI o https://m.edsoo.ru/863e6d5c
Peakinm MaTpuyHOTO CUHTE3a bubanoreka IIOK
33 P 22.11.23 https://m.eds00.ru/863e796e
TpaHckpumIus — MaTPUYHBINA CHHTE3
34 | pHK 24.11.23 bubmuorexa [JOK

https://m.eds00.ru/863e796e
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bu6mmoreka [IOK

35 | Tpancisiut it e oranst 27.11.23 https://m.edso00.ru/863e796e
KoaupoBanue amuHOkuCcI0T. POk BuGmiorexa LIOK
36 | pubocom B Grocuntese Genka 04.12.23 | hitps:/im.edsoo.ru/863e796e
Opranu3zaiys reHoMa y IpoKapuoT u Bu6muorexa LIOK
37| ayxapuor 06.12.23 https://m.eds00.ru/863e796e
MounekynsipHble MEXaHU3MBbI SKCIIPECCUU bubnnoreka [HOK
38 | renos y sykapuor 08.12.23 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢
Bupycbl — BHeKJIeTOUHbIE (POPMBI KUZHU
39 | ¥ obmurarHeie mapasuThL. IIpakTidecKkast 0.5 11.12.23 BI/I6J'.II/IOTGKa HOK
pa6ora Ne4 «Co3aHne MOJIETH BUPYCa» https://m.eds00.ru/863e7540
BupycHrbie 3a601eBaHMs Yel0BeKa, Bumorexa LIOK
40 | uotHbIX, pactenuii 13.12.23 https://m.eds00.ru/863e7540
41 | HaHoTexHONIOrMHM B OMOJNIOIMHU U MEUIIMHE 15.12.23 E;IESJ-I/I;I%T:&;% 58};63670104
42 | Ku3HEHHBIA UK KIETKU 18.12.23 Egggﬁ;f;; 58263e7dc4
43 | Marpmmrit exres AT 201223 | o sisooruseesdse
Xpomocowmsl. JlabopatopHas pabota Ne9 Muxpockor,
44 | «/3ydeHHe XpOMOCOM Ha TOTOBBIX 05 2212.23 EH@.T/I;IOTeé(a HO/IEGS 645 TOTOBBIC
MHKpOIIPENapaTax» ttps://m.edso0.ru €60d5C | MHKpoImpena-
paThl
bu6mmorexa [IOK
https://m.edso0o.ru/863e831e
Tuns! kneTok. KapuokuHes U IUTOKUHES. Muxkpockor,
JlabopaTtopHnas padota Nel0 «Habmronenune Bu6nuorexa LIOK TOTOBBIE
46 | MuTO3a B KJTETKAaX KOHUMKA KOPEIIKa JTyKa 0.5 27.12.23 https://m.edsoo.ru/863e7f4a | MHKpompera-
(Ha TOTOBBIX MUKpOIIpenapaTax)» paThl
47 | Perynanus »XM3HEHHOIO LIUKJIA KIETOK 29.12.23 E:;ISSJ?/I;I;T:;?) 2{8/1;6367(104
48 | IIpoBepounas pabora Ne2. KonTponbHas 29.12.23 bubnnoreka [JOK
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pabora «Mertabonmm3Mm. Hacnencrennas
nH(pOpMaIus U ee pean3aius B KJICTKE.
JKU3HEHHEIN UK KIETKH)

https://m.edsoo.ru/7f41cc74

OpraHusm Kak eIuHOE LIET0e bubmunorexa LIOK
0 29.12.23 https://m.eds00.ru/863e6564
bubmuorexa [JOK Muxkpockor,
50 | Tkanu pacrenuii. JlaGoparopuas pa6ota 05 10.01.24 | https:/lesson.academy- rOTOBbIE
Nell «M3ydenue TkaHeil pacTeHuii» content.myschool.edu.ru/le | mukpomnpena-
sson/87 patsl
TkaHu )XKUBOTHBIX U YEIIOBEKA. BI/I6JI_I/IOTeKa ITOK Muxkpockor,
51 | JlaGoparopuas paGora Nel2 «3yuenue 05 12.01.24 https://lesson.academy- TOTOBBIC
TKaHEH KMBOTHBIX)» content.myschool.edu.ru/0 | Mmuxponperna-
6/09 paThbl
Opranel. CHCTEMBI OPTaHOB. Bubimoreka LIOK Muxpockor,
JIabopatopnas pabora Nel3 «3yuenne https://lesson.academy- rOTOBBIE
52 | OpraHOB IIBETKOBOTO PacTCHUA» 0,5 15.01.24 content.myschool.edu.ru/le | MUKpoIpeia-
sson/c4651572 paThI
bubmuorexa [JOK
53 17.01.24 https://lesson.academy-
Ormopa Tena opraHu3MoB R content.myschool.edu.ru/0
6/09
bu6mmoreka [IOK
54 19.01.24 https://lesson.academy-
JIBU>KEHHE OPTaHU3MOB R content.myschool.edu.ru/0
6/08
bu6nmoreka [JOK
55 22.01.24 https://lesson.academy-
[TuTanue OpraHu3MoB R content.myschool.edu.ru/0
6/08
bu6mmorexa [IOK
56 | [IuTaHHe MO3BOHOYHBIX KUBOTHBIX. 24.01.24 https://lesson.academy-
I[TumeBapuTeNnbHAS CHCTEMA YETOBEKA g(/)g;ent- myschool.edu.ru/0
JlpixaHue opranu3MoB. J[pixanue bu6moreka LIOK
57 26.01.24 https://lesson.academy-

IIO3BOHOYHBIX )KUBOTHBIX U YCIIOBCKA

content.myschool.edu.ru/0
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6/09

58

TpancnopT BelIecTB y OpraHu3MoB

29.01.24

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/0

6/08

59

KpoBeHocHas cucrteMa nmo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

31.01.24

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0

6/09

60

Brigenenue Y OpraHu3mMoB

02.02.24

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/0

6/09

61

3amura y OpraHu3MoB

05.02.24

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/0

6/08

62

I/IMMYHHaSI CHUCTEMA YCIOBCKaA

07.02.24

bu6mmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/0

6/09

63

PasgpaxxuMocTs u peryisus y
OpraHu3MOB

09.02.24

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/0

6/08

64

I'ymopasnbHast peryasius 1 SHI0KpUHHAs
CHCTEMA KUBOTHBIX U YEJIOBEKA

12.02.24

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/0

6/09

65

®opMBbI pa3MHOXKEHHSI OPTaHU3MOB

14.02.24

bubmuorexa [JOK
https://m.edso00.ru/863e81b6
https://m.edso0.ru/863e831e

66

ITonoBoe PAa3MHOXKCHUC

16.02.24

bu6mmorexa [IOK
https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e

67

Meiio3

19.02.24

bu6mmoreka [JOK
https://m.edso0.ru/863e7f4a

68

I"ameTorenes. OOpazoBaHuE U pa3BUTHE

0.5

21.02.24

bu6mmoreka [IOK

Muxkpockor,
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MOJIOBBIX KJeTok. JlaboparopHas paboTa https://m.eds00.ru/863e81b6 | rotoBble
Nel4 «M3yyeHue cTpoeHHs MOJIOBBIX MHKpOIpena-
KJICTOK Ha TOTOBBIX MUKPOITpETapaTax» partsl
WNuauBuyanbHOE pa3BUTHE OPTaHU3MOB BuGmmotexa LIOK

09 | — ontorenes 26.02.24 | hitps:/im.edsoo.ru/g63e8436
3axiajika OpraHoB U TKaHEU U3 B

ubnuotexa [IOK

70" | sapompimenpix mcros 28.02.24 https://m.edsogru/863e8436
PocT u pa3BuTHe )XKHBOTHBIX. BuGmiorexa LIOK
JlabopaTtopHas pabota Nel5 «BrisiBnenue https://lesson.academy-

71| npuswaxos cxonctea saponpimeii 0-5 010324 1 content.myschool.edu.ru/0
MMO3BOHOYHBIX JKHBOTHBIX» 6/08
PasMHOXeHMe 1 pa3BUTHE PACTCHUH. BH6H_HOTGK3 HOK Mukpockor,
OPraHOB Pa3MHOKEHHS BBICIIMX PACTEHUII» g(/)(;‘éent-mVSChc’Ol-edu-rU/ 0 | Mukpornpera-

6/08 patel

[TpoBepounas padora Ne3. KonTponbHas

73 | pabora 1o Teme "PasMHOXeEHHE U PasBUTHE 06.03.24
OpraHu3MoB"
HcTopust CTAaHOBJICHUS M Pa3BUTHSI
TCHETUKH KakK Hayku. OCHOBHBIC TIOHSTHS U

74 | cumBoubl renernku. Jlaboparopras pabora 05 11.03.24 bubmoreka [IOK
Nel7 «/Ipo3zodmna kak 00BEKT https://m.eds00.ru/863e86f2
TCHETHYECKUX MCCIIETOBAHMIN
3aKOHOMEPHOCTU HACIEIOBaAHUS
MpU3HAKOB. MOHOTHOpUIHOE

75 | ckpermBanue. [Ipaktudeckas pabora N5 0.5 13.03.24 BI/I6J'.II/IOTeKa HOK
"H3y4yeHune pe3ynbTaToB MOHOTHOPHIHOTO https://m.eds00.ru/863e8878
CKpeUIMBaHus y Apo30duibr"
I[IuTonornyeckre OCHOBBI Bu6miorexa LIOK

76 | momoruGprmoro cxpenmBanus 15.03.24 https://m.edsogru/863e8878

77 18.03.24 bu6mmorexa [IOK

AHa.]'II/I3I/Ipy}OIJ_[ee CKpCHIMBAHUC.

https://m.edso00.ru/863e8878
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Henonnoe nomuHupoBanue

JIMrubpuiHoe CKpenBaHme.
[TpakTrueckas padota Ne6 «M3ydenue

bu6mmoreka [IOK

78 PE3YIbTATOB I[I/IFI/I6pI/II[HOFO CKpCIIUBaHHUA 0.5 22.03.24 https://m.edsoo.ru/863e89a4
y Ap030(HITBI»

79 [{uTonoruyeckre OCHOBBI AUTHOPHIHOTO 03.04.24 Bu6uorexa LIOK
CKpCIIBaHMA o https://m.edso0.ru/863e89a4
CrerieHHOE HACJIeIOBAHUE ITPU3HAKOB bu6muorexa LHOK

80 P 05.04.24 | itps:/im.edsoo.ru/863e8c60
XpOMOCOMHasi TEOpHsl HACIIEICTBEHHOCTH But6mmoreka [IOK

81 08.04.24 https://m.eds00.ru/863e8c60
I'eneTHKa mosa But6mmorexa IIOK

82 10.04.24 https://m.eds00.ru/863e8c60
['eHOTHIT KaK IEIOCTHAS CUCTEMA Bu6mmoreka IIOK

a3 12.04.24 https://m.eds00.ru/863e8c60

o FeHeTI/I‘-I?CKI/If/'I KOHTPOJIb Pa3BUTUSA 15.04.24 BuGuorexa [IOK
paCTCHHH, KUBOTHBIX 1 1CIOBCKA " https://m.eds00.ru/863e8c60

- N3meHunBOCTh IpU3HAKOB. Buasl 17.04.24 Bu6nnorexa LIOK
M3MCHYMBOCTH o https://m.edsoo.ru/863e8efe
MoaudukanuosHas U3MEHYUBOCTD bu6muorexa [JOK

86 b 19.04.24 https://m.edsoo.ru/863e8efe
BaprannoHHBIN psia U BapUallMOHHAS
kpuBas. JlabopatopHas paborta Nel8

o7 «Mccnenosanue 3aKOHOMepHOCTeHt 05 25 0424 Bu6moreka [IOK
MOTMQUKAIMOHHON H3MEHTHBOCTH. ' o https://m.edsoo.ru/863e8efe
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBON»
I'eHoTHITHYECKAs H3MEHUYHUBOCTb.

bu6mmoreka [JOK

88 | KombunarupHas m3MeHuMBOCTS 24.04.24 https://m.edsoo.ru/863e8efe
MyTannoHHast U3MEHUYHUBOCTb. Muxkpockor,

g9 | Ipaktuueckas pabora Ne7 «Myraimu y 05 26.04.24 BH6J_IHOTeKa [OK TOTOBBIC
TPO30bMIBI (Ha TOTOBBIX https://m.edso00.ru/863e8efe MHUKpOIIpena-

paThl
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MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAl[MOHHOTO

bubmuoreka [JOK

90 | mpomecca. DnUreHeTHKA U YMTEHOMHKA 29.04.24 https://m.edsoo.ru/863e8efe
I'enetnka yenoBeka. [IpakTuueckas pabora
91 |Ne8 «CocraBnenue u anamms 0.5 03.05.24
POIOCIOBHOM»
MeTtoasl MEOUIIMHCKON I'€HETUKU.
o 3HaYeHne MEIMIIMHCKON T€HETUKH B 06.05.24 Bu6muorexa LIOK
TIpCAOTBPAIICHIH 1 JICYCHHIN e https://m.eds00.ru/863e8d78
IeHEeTUYECKUX 3a00JIeBaHU YeI0BeKa
[TpoBepounas padota Ned. KonrponpHas
93 | pabora mo Teme "HacnencTBEHHOCTD U 08.05.24
M3MEHYUBOCTBH"
OCHOBHbIE TIOHATHS CEIEKIHH. I'epbapun
o JlaboparopHas pabota Nel5 «“I/I3yquI/1e 05 10.05.24 BuGmiorexa LIOK
COPTOB KYJIPTYPHBIX PACTCHHH 1 TTOPOA ' o https://m.edso00.ru/863e9214
JOMAIIHUX KUBOTHBIX)»
MeTob! ceneKIIMOHHOM paboThI.
95 | JTaboparopuast pabora Nel9 v«I/IsyquI/Ie 0.5 10.05.24 BI/I6J'.II/IOTeKa [HOK
METOJIOB CEJIEKIIMU PaCTEHUI» https://m.edso00.ru/863e9214
JocTrKEHNs CENEKIIUU PACTEHUH U I'epbapun
96 | KHBOTHBIX. HpaKTI/I‘—If:CKaSI pabora Ne9 13.05.24 BI/I6J'.II/IOTeKa [HOK
«ITpUBHBKa pacTeHHIN» https://m.eds00.ru/863e9214
o7 CoxpaHeHue, n3ydeHHe 1 UCIIOIb30BaHNE 15.05.24 Bummorexa [IOK
TCHETHHCCKNX PECYpCoB e https://m.eds00.ru/863e9214
BrotexHonorus Kak Hayka U OTpacib Muxpockor,
08 | mpomsBoxctBa. IIpaktrueckas pabora Nel0 05 17.05.24 EH@.T/I;IOTG(;@ HO/I§63 0336 TOTOBBIC
«3yyeHne 00bEKTOB OHOTEXHOIOTHI ttps://m.edsoo.ru/gese MHKpOIpera-
patsl
99 20.05.24 bubmuorexa [JOK

OcHOBHBIC HaIlpaBJICHUA CHUHTETUYECKOU

https://m.eds00.ru/863e9336
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OHUOJIOrUU

10 | Xpomocomuas u rennas HKeHepus Bubmiorexa [OK

0 P P . 22.05.24 https://m.eds00.ru/863e9336

10 | Menununckue Guorexuonornn 1 24.05.24 bu6morexa [HOK

1 T https://m.eds00.ru/863e9336
ITpomMexkyToUHas aTTeCTAIHUS.
Pe3yJIbTAT BHINOJIHEHUS] TEMATHYECKHX
NMPOBEPOYHBIX padoT

%0 HToroBas padora 1 26.05.24

OBHIEE KOJIMYECTBO YACOB I10 102 135

ITPOTPAMME



https://m.edsoo.ru/863e9336
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11 KIIACC

Hcnoab3oBa-
DJIEeKTPOHHBIE e
Hara uudgposbie ofopyroBanm
N KoanyecTBo yacoB u3ydyeHusi | oOpa3oBaTeIbHBIE a HenTpa
2 pecypchl ,;I P
n/ Tema ypoka «Touka
n pocTa»
Konrpoas- | IIpakrtuyec
Bcero | HbIe KHe
padoThI padoTshI
OpontonuonHas Teopus Y. Jlapsuna Bubsmorexa [IOK
1 1 04.09.23 https://m.edso0.ru/863ea20e
2 BxomHast koHTpobHAs paboTa 1 1 05.09.23
JIBYDKYIIUE CHITBI SBOJIFOIIMU BUIOB 110 Y. Bu6mnorexa LOK
3 Hapsuity 1 06.09.23 https://m.eds00.ru/863e9570
Boprba 3a cymiecTBOBaHHE, €CTECTBEHHBIN U Bu6mnorexa LOK
4 HCKYCCTBEHHBIH 0T60p 1 11.09.23 https://m.edsoo.ru/863e9cle
DopMHUPOBAHHUE CHHTETHUYECKON TEOPHUH Bubmorexa [TOK
5 SBOJIONMH 1 120923 https://m.eds00.ru/863e99c6
DrTarbl 9BOIOLMOHHOTO MPOLEcca: Bu6miorexa [IOK Komnexups
6 MHUKPO3BOIIONNA 1 MAKPO3BOIIOLHA 1 13.09.23 https://m.edsoo.ru/863e9da4 «laneonroso-
THYECKas»
. [TonynmAanuust — 3JIeMEHTapHas €IUHNLA . 18.09.23 Bubmiorexa [IOK
IBOJIIOINH A https://m.eds00.ru/863e9ed0
3aKOH reHeTHYecKoro paBHOBecHs J[K.
o Xagmn,J]\lS‘(’.lBegH6epra. JlabGopaTopHas . 05 10.09.23 Bu6morexa [IOK
pagora Nel «BrIsBICHHE H3MCHIHBOCTH Y , 09. hitps://m.eds00.ru/863e9fde
0co0eil OHOTO BUA»
OnemeHTapHbIe (PaKTOPHI IBOJTIOLUN Bubmmorexa [IOK
9 . 20.09.23 https://m.edsoo.ru/863e9cle
10 | Dddexr ocHoBarens. Idhdekt OyTHUIOUHOTO 1 25.09.23 internetypox
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TOpJIbIIIKA

https://interneturok.ru/lesson

[biology/11-klass/

Murpauuu. M30a0un nonyssiui:

bu6mmoreka [IOK

11| reorpaguuecas, Gronormeckas 26.09.23 https://m.edso0.ru/863ea20e
EcTtecTBeHHBIN 0TOOP — HAIPABIISIONTUN Bu6muorexa LIOK
12| daxrop ssomonum 27.09.23 https://m.eds00.ru/863e9570
IosnoBoit 0T60p bubmmorexa [IOK
13 02.10.23 https://m.edso0.ru/863e9cle
[Tprcroco0IeHHOCTh OPTaHU3MOB KaK Komnekun
pe3yJIbTaT MUKPOIBOIOIHH. JlabopaTopHas BuGmiorexa LIOK
14 | pa6ora Ne2 «M3yuenne apomop(ho30B u 0.5 03.10.24 htlfsz:I/I}Im?ecIicsogru 18636996
WJIM0AANTAlMI Y PACTEHUIN U dKUBOTHBIX)
[TpuMepbl PUCTIOCOOICHHH Y OPTraHU3MOB: Komtekmuu
Mophooruueckue, GU3n0IOTUIECKHE,
OMOXMMHUYECKHE, TOBSICHYCCKUE.
’ bubmuorexa [JOK
15| JaGoparopnas paGora Ne3 0.5 04.10.23 https://m.edsogru/863e9da4
«[IpucnocoOeHuss OpraHUu3MOB M UX
OTHOCHUTEIIbHAS 11eJIECO00Pa3HOCTh)»
Bun, ero kpurepuu u CTpyKTypa. I'epbapun
16 | /laboparopnas pabora Ne4 «CpaBHenue 05 09.10.23 bubnuoreka [IOK
BHJIOB 110 MOP(OJIOTUIECKOMY KPHTEPHIO» ’ https://m.edsoo.ru/863e9ed0
CrpykTypa BUaa bubnuotexa [JOK
17 PYELYP 10.10.23 https://m.edso00.ru/863e9fde
Bunoob6pa3oBanue kak pe3yabrar Bu6nuorexa LIOK
18 | mukpossosmown 11.10.23 https://m.edso0.ru/863e9cle
CBs13b MUKPOIBOJIIOIUH U SMTUACMHOIOTHI internetypox
19 16.10.23 https://interneturok.ru/lesson
/biology/11-klass/
Mounutopunronas pabora 1o
20 ctanaaptusupoBanibiM KM no 6uonorrun 17.10.23
21 18.10.23 bu6mmoreka [IOK Kommekrun

MaKpOBBOJ'IIOL[I/ISI. ITaneoHToIOrMYECKHE

https://m.edsoo.ru/863ea5a6
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MCTOJbI U3YUCHUSA 53BOJTIOITUN

buoreorpaduueckue MeTObI U3YICHUS

bubmuorexa [JOK

22| spomonun 23.10.23 https://m.eds00.ru/863ea5a6
OMOPHOTIOTHYECKUE U CPABHUTEIBHO- I'epbapuu,
93 | MOp(hOIOrHYecKie METOIBI H3YUEHNs 24.10.23 BI/I6J.II/I0T€K8 [IOK BJIAXKHBIE
SBOJIFOIMN https://m.edso0.ru/863ea5aé | mpemapaTs
MonekynspHO-TeHeTHUECKUE,
24 OMOXMMHUYECKHE U MAaTEMaTHYECKUE METOIbI 25.10.23 bu6mmoreka [IOK
" https://m.edso0.ru/863ea5a6
W3Y4YEHUS HBOJIIOIIUU
25 | O0mue 3aKOHOMEPHOCTH SBOJIIOLIMN 06.11.23 EtI;IgSJ:I/I;Ir(r)]T:(Ij;% 2{8};63%15&16
AnantuBHas panuanus. HepaBHOMepHOCTH Bu6muorexa LIOK
26 | emnos sBomonun 07.11.23 https://m.eds00.ru/863ea5a6
[TpoBepounas padora Nel. KonTposbHas
27 pabora 1o Teme "MHUKPOIBOIONHS U 08.11.23
MaKpo3BOTFOLIHS "
JloHay4yHbI€e IPEICTABIICHUS O 3aPOKICHUN Bu6nuorexa LIOK
28 | wusmm 131123 https://m.eds00.ru/863ea5a6
Hayunbie runoTe3bl mpoOuCXOKIEHUS KUZHU B
noanoreka [JOK
29 | na3emne 0.5 141123 https://m.eds00.ru/863ea5a6
OCHOBHBIE Tarbl HEOPTAaHUYECKON Bu6muotexa LIOK
30 | spomomm 151123 https://m.eds00.ru/863ea5a6
I'unoressl 3apoXKACHUS )KU3HU bubmmorexa [OK
31 20.11.23 https://m.edsoo.ru/863ea5a6
Hcropus 3emMin 1 METOBI €€ N3y4EeHUSI. Komnexknns
JlaGopatopHas pabota Ne5 «M3ydeHue u Bu6miorexa [OK «[Taneonroisor
32 OTIMCaHUE UCKOITAeMbIX OCTATKOB JIPEBHUX 0.5 21.11.23 https://m.edsoo.ru/863eabbe | HUCCKa»
OpPTaHU3MOBY
33 Hauanbnbie 3Tanel OpraHnyecKoi 3BOITIOLUI 22.11.23 bubnnorexa [IOK

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

DBOJIIOIUS HYKAPUOT
34 Yiap 27.11.23 https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaITbI YBOJIOIUH PACTUTEILHOTO I'epbapuu,
mupa. [Ipaktudeckas padora Nel Bu6miorexa [IOK KOJUJICKIIUU
35 | (3yuenne ocobeHHOCTEl CTPOCHNUS 0,5 28.11.23 https: //m.edsogru 1863ea8be
pacTeHui pa3HbIX OTAEIOBY
OCHOBHBIE 3TaITbI YBOJIOIUH KUBOTHOTO Bu6morexa LOK Brnaxnbie
36 | mupa 29.11.23 https://m.eds00.ru/863eaghc | PCTAPATHI
DBOJOLMS JKUBOTHBIX. [IpakTuueckas BH6H_HOTCK3 LOK Braxnsie
37 | pabora Ne2 «/3yueHue ocobeHHOCTEH 0,5 04.12.23 https:/ Iessonhacalde(rjnv' | Tperaparsl
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX) g%léent.mysc ool.edu.ru/0
Pa3Butue xu3HM Ha 3eMIIe 10 IpaM U
bu6mmoreka [IOK
38 | nepuonam 051223 | htps:/im.edsoo.ru/863eashe
bu6mmoreka [IOK
39 | MaccoBble BBIMHpaHUS — KOJIOTUUECKHE 06.12.23 https://lesson.academy-
KPH3HCHI TIPOTILIOTO g;)ntent.myschool.edu.ru/O
CoBpeMeHHBIH KOJOTUYECKUI KPU3HUC, ET0 https://lesson.academy-
40 0COBCHHOCTH 11.12.23 content.myschool.edu.ru/0
6/1
CoBpeMeHHas CUCTeMa OPraHHYecKoro https://lesson.academy-
41 MPOIILTOro 12.12.23 content.myschool.edu.ru/0
6/1
OCHOBHBIC CHCTEMATHIECKHUE TPYITIIHI https://lesson.academy- Tepbapuu
42 OpTaHI3MOB 13.12.23 content.myschool.edu.ru/0
6/1
43 | AHTPONOJIOTHS — HayKa O YEJIOBEKE 18.12.23 Egggﬁ;ﬁﬁ) groullé63eac2c
PazButne npeacrasieHuit o B
uonmoteka [{OK
44 | npoucxoxnenun venosexa 19.12.23 https://m.edsogru/863eac2c
MecTo 4enoBeKa B CHCTEME OPraHUIECKOTO
45 | mupa. JJaboparopHas pabota Ne6 0,5 20.12.23 bubmiorexa LIOK

«M3yueHne ocoOOEHHOCTEN CTPOEHUS

https://m.edsoo.ru/863eac2c
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CKECJIETa YC€JIOBCKA, CBA3aHHBIX C

MPSIMOXOKIICHHEM))
bu6mmoreka [IOK
BHXK 1€ CUJIbI aHTPOIIOI'CHE3a
46 By P 25.12.23 https://m.edso0.ru/863eac2c
CooTHOIIICHHE OMOJIOTUIECKIX U
47 | coumanbHAIX JaKTOPOB B AHTpOMOTEHEse 261223 | Promorera HIOK
a2 (axrop p https://m.edsoo.ru/863eac2c
POIII
48 | OcHOBHBIE CTaIUK AHTPOIIOTEHE3A 27.12.23 https://resh.edu.ru/subject/le
sson/3906/start/283994/
POIII
49 TaJeoreHeTHKa M HaJeoreHOMHIKA 09.01.24 https://resh.edu.ru/subject/le
sson/3906/start/283994/
POII
sson/3906/start/283994/
MoHuTOpHHrOBast paboTa 1o
o1 cranaaptusupoBanHbiM KM 15.01.24
Yenoseueckue pacel. [Ipaktudeckas padora
52 No3 «M3yueHune SKOTOTUYECKHUX aanTaui 0.5 16.01.24 bu6nmoreka [JOK
YEJIOBEKAY ’ o https://m.edso00.ru/863eaea?
MeXTUCIUTUTMHAPHBIE METOBI
53 | anTpononoruu 17.01.24 BH6J.IH0TeKa Lok
https://m.edso0o.ru/863eaea2
[TpoBepounas padota Ne2. KonTponbHas
54 | pabora mo Teme "IIponcxoxaenne u 22 01.24
pa3BUTHE KU3HU. AHTpororenes"
POII
55 3apOsKICHHE U Pa3BUTHE YKOIOTHHA 23.01.24 https://resh.edu.ru/subject/le
sson/5392/start/8378/
Mertoas! 3xonoruu. JlJaboparopHas pabora POII [udposas
56 | N7 «3ydeHHe METON0B IKONOTHIECKHX 0.5 24.01.24 | https:/iresh.edu.ru/subject/le | 1A00OPaTopus
WCCIICTIOBAHHIN sson/5392/start/8378/ ydeHu4ecKas
57 3HaYeHNE YKOJIOTHISCKUX 3HAHHUHN TSI 29.01.24 bu6mmorexa [IOK
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4eJIoBeKa https://m.edso00.ru/863eb10e
DKoyiorudeckue hakTopsl bu6muorexa LIOK
o8 30.01.24 https://m.eds00.ru/863eb348
Aobuotnyeckue paktopsl. CBET Kak I'epGapun,
5 sKosiornueckuit pakrop. JlabopaTopHas } 05 210104 Bu6morexa LOK KOJUICKITHH
pabota Ne8 «BplsiBIIeHHE TTPUCITOCOOIECHUI , Ul https://m.eds00.ru/863eb10e
OpPraHU3MOB K BIIMSIHHIO CBETa»
AbGuotnueckue pakropsl. Temmneparypa Kak I'epbapun,
skosoruueckuii akrop. Jlaboparopuas Bii6 o OK KOJUIEKIIUH
60 pabota Ne9 «BrpIsiBIeHHE TPUCTIOCOOTICHUI 05 05.02.24 hgps?ﬁr?]?e(i%gru /863eb348
OpPraHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»
AbuoTtnueckue Gpaxkropsl. BraxxHOCTh Kak I'epbapun,
sKosoruueckuii pakrop. JlaboparopHas Bu6orexa LIOK KOJUICKIINH
61 | paGora Nel0 «AHaToMI4ecKHe OCOOEHHOCTH 05 06.02.24 https: //m.edsogru 1863eb106
pacTeHuii U3 pa3HbIX MECT OOUTAHUS
Cpenpl oOuTaHUs OPraHU3MOB bub6nmnorexa IIOK
62 07.02.24 https://m.edsoo.ru/863eafec
buonornyeckue puTMbl bubmmnorexa IIOK
63 P 12.02.24 https://m.edsoo.ru/863eafec
64 KuznenHble pOpMBbI OPraHU3MOB 13.02.24 BH6J.1H0TeKa LHOK I'epbapuu
https://m.edsoo.ru/863eafec
PO
65 Brotrdeckue hakTopsI 14.02.24 https://resh.edu.ru/subject/le
sson/4949/start/119943/
3HaueHue OMOTHYECKUX B3aUMOICHCTBUN
66 JUISl CYIIECTBOBAHMS OPraHU3MOB B Cpefie 19.02.24 BI/I6J'.II/IOTeKa HOK
oOuTaHus https://m.edsoo.ru/863eb46a
67 DKOJIOTMYECKUE XAPAKTEPUCTUKHU 20.02.24 Bumnorexa [IOK
oMy N e https://m.eds00.ru/863eb46a
OCHOBHBIE TIOKA3aTENU MOMYJISLNN: POII
6g | TMCACHHOCTD, INIOTHOCTD, BOSPACTHAN 1 21.02.24 https://resh.edu.ru/subject/le

H0JIOBasi CTPYKTypa

sson/4949/start/119943/
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OCHOBHBIE ITOKa3aTeIN MOITYJIAINN

69 POXKIAEMOCTh, MPUPOCT, TEMIT POCTA, 26.02.24 EI/I6J.II/IOTGKa HOK
CMEPTHOCTb, MUTPAIHH ttps://m.eds00.ru/863eb46a
DKOJ0ruYecKas CTpyKTypa MOMmyIsiuu bu6muorexa LHOK
0 27.02.24 https://m.edso0.ru/863eb46a
POII
71 | Tusamuka nomymsuuu u eé perysus 28.02.24 https://resh.edu.ru/subject/le
sson/4949/start/119943/
KpI/IBbIe pocCTa YUCICHHOCTHU MOIYJIAINU.
2 Kpussie BbKMBaHMSA 04.03.24 BH6J.IHOTeKa Lox
https://m.eds00.ru/863eb46a
Dkonorudeckas Huima Buaa. JlaboparopHas Komekuust
73 pabota Nell «IIpucnocobnenus cemsiH 05 05.03.24 Bubmmorexa LIOK «Inoxer n
PaCTEHUI K pacCeNICHUION ’ N https://m.edsoo.ru/863eb46a | cemenar»
POII
74 | Bug kax crctema nomyssii 06.03.24 https://resh.edu.ru/subject/
lesson/5392/start/8378/
3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN
75 | 5KMBOTHBIX 11.03.24
POII I'epGapun,
76 | CooBiecTBO OPraHU3MOB — GHOTIEHO3 12.03.24 https://resh.edu.ru/subject/ | komnekunn
lesson/5501/start/119075/
POII
77 | DxocucTemMa Kak OTKpHITAs CHCTEMA 13.03.24 https://resh.edu.ru/subject/
lesson/5501/start/119075/
KpyroBoport BemecTs 1 NOTOK SHEPTHH B PO )
78 | skocueTeme 18.03.24 https://resh.edu.ru/subject/
lesson/5394/start/119104/
POII
79 | OcHOBHBIE TTOKA32TENH YKOCHCTEMEI 20.03.24 https://resh.edu.ru/subject/
lesson/5394/start/119104/
POII
80 03.04.24 https://resh.edu.ru/subject/

OKOJIOTHYECKUE IMUpaMuibl

lesson/5394/start/119104/
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W3meneHust cooO1IECTB — CYKLIECCHH

81 08.04.24
[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p
82 U peK. DKOCUCTEMbI MOPEH U OKEaHOB 09.04.24
[IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
83 TYHJIp, JIECOB, CTEIEH, MYCTHIHb 10.04.24
84 | AHTPOIIOTCHHBIC YKOCHCTEMBL 15.04.24
Ypboakocucremsl. [Ipaktudeckas padora
85 Ne4  «M3yuenue u onucaHue 05 16.04.24
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX
86 B3aMMO/ICHCTBUI OPraHU3MOB B 17.04.24
HKOCUCTEMAX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHAN
pa3HbIX THUIOB HA CyOOpraHU3MEHHOM,
87 OpraHU3MEHHOM, MOMYJISIITUOHHOM U 22.04.24
HKOCHCTEMHOM YPOBHSX
[TpoBepounas padota Ne3. KontponbHas
gg | pabota mo Teme "Okonorus. OpraHu3Msl 1 23.04.24
cpena ux ooburanus
buocdepa — obmennanerapuas 00607109Ka POIII )
89 | 3emym 24.04.24 https://resh.edu.ru/subject/
lesson/5499/start/295898/
PO
90 | Vuenne B. 1. Beprasckoro o Guocdepe 29.04.24 https://resh.edu.ru/subject/
lesson/5499/start/295898/
3aKOHOMEPHOCTH CYILIECTBOBAHMS POII )
91 6urochepsi 30.04.24 https://resh.edu.ru/subject/
lesson/5499/start/295898/
KpyroBopoTh! BeliecTs 1 POII
92 pYLOBOP 02.05.24 https://resh.edu.ru/subject/

OHMOreOXNMHYECKHUE UM KIIbI

lesson/5499/start/295898/
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3oHanpHOCTH OuOCchepsl. OCHOBHBIE OMOMBI

POII

93 | cymm 1 06.05.24 https://resh.edu.ru/subject/
lesson/3896/start/17493/
POII
94 | yeroitunpocts Guochepsr 1 07.05.24 https://resh.edu.ru/subject/
lesson/3896/start/17493/
POII
95 | Dkonormueck e KPU3UCH 1 MX IPUUHHEI 1 08.05.24 https://resh.edu.ru/subject/
lesson/3896/start/17493/
POII
96 | BosneiictBue uenoBeka Ha Grocdepy 1 13.05.24 https://resh.edu.ru/subject/
lesson/3896/start/17493/
AHTpONIOTe€HHOE BO3/IEICTBHE HA POIII
sson/5499/start/295898/
OXpaHa IPUPOIBI bubnuoreka [IOK
% P PP 1 15.05.24 https://m.edsoo.ru/863ebale
OcHOBHBIE IPUHLIUIIBI YCTOWYHBOTO PO
99 | pasBuTHs YenOBEUECTBA U IPUPOIBI 1 17.05.24 https://resh.edu.ru/subject/le
sson/5499/start/295898/
PannonansHOE MpUPOONIONIB30BAHHUE U
COXpaHEeHHEe OMOJIOTHYECKOT0 pa3HOo00pas3us bubmmorexa LIOK
100 3eMITH 1 20.05.24 https://m.edsoo.ru/863ebale
[TpoBepounas padora Ned KonTponbHas
101 | pabora «bnocdepa. Yenosek u 1 21.05.24
OKPY>KaroIas Cpesia»
IIpomexyTouHas arTecTanus. Pesyabrar
BBINOJTHEHHUS] TEMATHYECKUX
NPOBEPOYHBIX padoT
102 Hrorosas paﬁoTa 1 22 05.24
OBIIEE KOJIMYECTBO YACOB I10 102 8,5

[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 11 knace, yriayoieHHbIM ypoBeHb/ o penakiueit [laceunnka B.B.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
* buonorus, 10 knace, yrinyoneHHslii ypoBeHs/ o1 penakuueit [laceunuka B.B.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

buonorus. [loypounsie pazpadotku 10-11 knaccsl: yaueOHOe mocodue ass
o01reo0pa3oBaTeIbHBIX OpraHu3aluii: yriryosieHHsii ypoBens/ [Taceunuk B.B.,
[senos I'.I'., Ebumosa T.M., - Mocksa «IIpocBenieHue»

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET
bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
bubmmoreka IIOK https://m.edsoo.ru/7f41cc74
_Enunoe coneprkanue odmero oopasopanus https://edsoo.ru/
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