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IHHOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma no yue6HOMY mipenmety "buonorus” (nanee - 6Moaorusi) Ha ypOBHE CPETHETO
obmiero oopazoBanus pa3padoraHa Ha ocHOBe DenepaibHOTO 3akoHa OT 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit ®denepauun», ®I'OC COO, Konmenuuu mnpenogaBaHus
ydeOHoro npeamera «buomorus» u OCHOBHBIX IMOJIOKEHHH (henepanbHOi paboueii mporpaMMel
BOCITUTAHHUS.

VueoOnsii npeamet «buonorus» yrinyonéaHoro yposus uzydenus (10—11 kmaccsl) sBisieTcst
OJIHUM U3 KOMIIOHEHTOB MpeAMeTHOM o0nacTu «EcTecTBeHHO-HayuHbIe TpeaMeThl». COoriacHo
nonoxenussm ®I'OC COO mnpoduiibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIIyOJIEHHOM
YPOBHE, SBISIOTCS CcrocoOoM auddepeHnuanun oOydeHUss Ha YpOBHE CpPEIHEro OOIIero
o0Opa3oBaHMs U MPU3BAHbI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIUM, CPETHUM
o0mmM, cpeaHUM MPOoPECCHOHATBHBIM U BBICIINM 00pa3zoBaHHEeM. B TO ke Bpemsl Kbl U3
3TUX Y4YE€OHBIX WPEIMETOB JOJDKEH OBITh OpPUEHTHUPOBAH HA MPUOPUTETHOE pElICHHE
00pa30BaTeNbHbIX, BOCIIUTATEIBHBIX M PA3BUBAIOIIMX 3aJa4, CBA3aHHBIX ¢ MpodopueHTanuei
oOydaromuxcsi ¥ CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH HAy4yHOrO 3HaHUS,
CBSI3aHHOTO C OMOJIOTUEN, METUIIMHOM, YKOJIOTHEH, IICUXOJIOTUEH, CTIOPTOM MJTH BOCHHBIM JICTIOM.

[Iporpamma no yuebHomy npeamery "buosnorus" naér npeacraBieHue o LEIH U 3ajadax
n3ydeHus yueOHoro npeamera «buonorusp» Ha yriryO6i€HHOM ypOBHE, ONpeeseT 00si3aTeabHOe
(VHBapHUaHTHOE) NPEAMETHOE COAEpXkKAaHHE, €r0 CTPYKTYpPHUpPOBaHHE IO pa3fellaM M TeMaw,
pacnpe/eseHre o KiaccaM, peKOMEHIYEeT MOCIe0BATEIbHOCTh U3YUeHHs Y4eOHOTro MaTepuaia
C Y4Y€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKM Y4yeOHOro mporuecca,
BO3pACTHBIX OCOOEHHOCTEH oOywaromuxcsi. B mporpamme mo OHOJOrUMM peasii30BaH HMPUHLIUIT
IIPEEMCTBEHHOCTH C H3y4Y€HHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMi,
Osarojiaps Yemy NpocMaTpUBaeTCsl HAPABICHHOCTh HA MOCIEAYIOIIEe pa3BUTHE OMOIOTMUECKUX
3HAaHUH, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHMPOBO33PEHMS,
9KOJIOTMYECKOT0 MBIIUIEHHS], MPEACTaBIEHUN O 3740pOBOM 00pa3e JKU3HM, HAa BOCIHUTAHUE
Oepe’KHOro OTHOILEHHS K OKpY’Karollel MpupoaHOi cpene. B mporpamme mo 6uosioruu Takxke
MIOKa3aHbl BO3MOXHOCTH yueOHoro mpenmMera «buosnorus» B peanuzanuu tpedoBanuit ®I'OC
COO K MmIaHupyeMbIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yibTaTaM 00y4eHus
1 B (JOPMUPOBAHNU OCHOBHBIX BHJIOB Y4€OHO-I103HABATEIBHON JIEATEIBHOCTH 00yUYarOIUXCsl IO
OCBOCHMIO COJEpXaHHUsA OMOJIOTHYECKOTO 00pa3oBaHMs Ha YpPOBHE CpPEAHEro o0IIero
oOpazoBaHmsl.

VYuebusiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmero oOpa3oBaHUS 3aBepIIacT
Ononornyeckoe 0Opa3oBaHUE B LIKOJE M OPHEHTHPOBAH HA PACIIMPEHHE W YIIyOJIeHHE 3HAHUH
o0yyJaromuxcs 0 )KMUBOH NPUPOE, OCHOBAX MOJICKYJIIPHOH U KJIETOUHOW OMOJI0THH, SMOPHOIOTUI
U OWOJOTMH PAa3BUTHSL, TCHETHKH, CEJEKIMH, OMOTEXHOJOTHH, HSBOJIONMOHHOTO YYCHUS U
9KOJIOTHU.

Nzyuenune yuebHOro npeamera «buonorus» Ha yriayOJieHHOM YpOBHE OPHEHTHUPOBAHO Ha
HOJArOTOBKY OOYyYaroIIMXCsl K IOCIEIYIOUEMY HMOJYYEHHI0 OHOJOrMYecKoro oOpa3oBaHUS B
By3aX M OpraHM3aLUAX CPEIHEro mpodeccuoHaabHoro odpasoBanus. OCHOBY €ro CoJiepKaHHs
COCTaBJISIET CHUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOydarolUMUCS
COOTBETCTBYIOIMX CHCTEMAaTUYECKHX pa3esioB OMOJIOTMM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBanus, B 10—11 kimaccax 3T 3HaHMS MOJIy4aroT pa3BuTue. Tak, paciMpeHsl U yriayOaeHbl
OMOJIOTHYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, Tpubax, OaKTepusx, OpraHU3Me 4YeJOBeKa,
Oo0IIMX 3aKOHOMEPHOCTSIX JKHU3HM, [OMOJHUTEIBHO BKJIIOYEHbI OMOJIOIMYECKHE CBEJIEHUS
IIPUKJIAJHOTO M TOUCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KaK OPUEHTHUPHI IS
nocjexyroero Beioopa npogeccuu. Bo3moxkHa Takke MHTErpanus OMOJIOrMYECKUX 3HAHUU C



COOTBETCTBYIOIIMMHU 3HAHUSIMH, MMOJTYYCHHBIMU 00yUYaIOIUMUCS TIPH U3yUYeHUU (HU3UKHU, XUMUH,
reorpaduy 1 MaTEeMaTHUKH.

CrtpykTypa mporpamMmbl 1o ydeOHOMYy mpenmMeTy "Buonorus" orpaxkaer CHCTEMHO-
YPOBHEBBII U 3BOJIOLHOHHBIA MOAXOAbl K M3yueHHIo Ouosoruu. COriaacHo MM, HM3ydaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHu3alluy,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emile, COXPaHEHHUs OMOJIOTMYECKOTO pPa3HOoOpa3us
mwia"eTtsl. Tak, B 10 kiacce M3y4arOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOrHH,
SMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHUS, TEHETUKU M CEJEKLNU, OMOTEXHOJIOTUN U CUHTETHYECKON
OMOJIOTHH, aKTyaTU3UpPYIOTCS 3HAHUS OOyYarommxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonorun yenoseka. B 11 kiacce M3ydaroTcs SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIIOTUU U
yueHue o ouocdepe.

VYuebubiii npeamer «buonorus» mnpu3zBaH 00ECIEYUTh OCBOECHHE OO0YYaIOIIUMHUCS
OMOJIOTMYECKUX TEOpPUH M 3aKOHOB, WJeH, NPUHLMIIOB M NPaBWI, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAayYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpaszuu u
O0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJALNM, OUOLIEHO3a, SKOCHCTEMBI, O BBIAAIONIUXCS
HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX MCCJIEIOBAHUAX B OHOJOIMM, MPUKIAIHBIX acleKTax
OMOJIOrMYeCKUX 3HAHUM. [ pa3BUTUS W MOJJep KaHUs MHTepeca oO0ydaromuxcs K OMOIorun
HapsAIy CO 3HAYUTEIHHBIM 00BEMOM TEOPETHUYECKOTO MaTepuaia B COAEPKaHUH MPOTrPaMMBbI 1O
OMOJIOTMHU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHMS W PA3BUTHUS TOW WIM MHOU
o0yacTi OUOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PELICHHE BAXKHEHIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Henb m3ydenus yueOHoro npeamera «buonorusy» Ha yriyOJ€HHOM YPOBHE — OBJaJIEHUE
00y4JarolMMHUCST 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3allUd >KHUBBIX CHCTEM
Pa3HOTO paHTa W MPUOOPETEHHE YMEHUN UCIIOJIb30BATh 3TH 3HAHUS B (JOPMUPOBAHUU HMHTEpECA
K ompeaenéHHoi o0nacTu MpodecCHOHATBHON eATeIbHOCTH, CBA3aHHONW ¢ OMOJOTHEH, WiIn K
BBIOOPY yueOHOI0 3aBe/IeHuUs AJIsl IPOAOHKEHNS OMOJIOTHYeCKOro 00pa3oBaHusl.

JlocTikeHre e u3ydeHus ydeOHoro npenmeta «buomorus» Ha yriayOGnéHHOM ypoBHE
o0ecreunBaeTcsl pelIeHueM CaelyoIuX 3a1au:

OCBOCHHE 00YJAIONTUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKHUX
TEOPHUSAX, KOHLEIIUAX, TUMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MPaBUIIAX, COCTABIISIONINX
COBPEMEHHYIO C€CTCCTBCHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHHHM, MHOrooOpasuu U
OCOOCHHOCTSIX OHMOJOTMYECKHX CHCTEeM (KJIeTKA, OpPraHu3M, MOIYJSIHs, BUJ, OHOreOleHO3,
ounocdepa); 0 BIIAIOIMIMXCS OTKPHITHAX U COBPEMEHHBIX HCCIICIOBAaHUSAX B OMOJIOTUH;

O3HaKOMJICHHE  OOydalommxcsi C  METOJaMH  TO3HAHUS  JKUBOW  TNPHPOJIBL:
UCCIIeIOBATEILCKMMU METOIaMH OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOW M KJIETOYHOH OMOJIOTHH,
3M6pI/IOJ'IOFI/II/I 1 OMOJIOTHH pasBUTHA, TCHETUKU U CCIICKIINH, OMOTEXHOJIOTUH U CUHTETHYECKOM
OWONOTHH,  TAJICOHTOJOTUH, OKOJOTHMH); METOJAMH  CaMOCTOSITENBHOTO  TPOBEACHUS
OMOJIOTHYECKUX HCCIEOBAHUN B JIA0OpaTOpMU W B MpHpoJe (HAOIIOJCHHE, H3MEpEHHE,
IKCTIEPUMEHT, MOJICIIUPOBAHUE);

OBJaJicHNE OOYYAIOUIMMUCS YMECHHSMH: CaMOCTOSTENIBHO HAaXOJHUTh, aHAJIM3UPOBATh W
MCIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIUIO; MOJIB30BATHCS OMOJIOTMYECKOW TEPMUHOJIOTHEH U
CHMBOJIMKOH; yCTAaHABIIMBATH CBS3b MEX/Y Pa3BUTHEM OMOJIOTHHU U COLUATBHO-9KOHOMUYECKUMHU
1 HKOJIOTHYECKUMH IpoOIeMaMu 4eI0BEYECTBA; OICHUBATH IMOCIEICTBUS CBOCH JESITEIbHOCTH
[0 OTHOUICHUIO K OKpPY)KaIOIIeH NPHPOJHON cpene, COOCTBEHHOMY 310POBBIO U 370POBBIO
OKpY’KaIOIIMX JIIOJIeH; OOOCHOBBIBATH M COOJIIOJATh MeEpbl MPOPHUIAKTHKH HH(EKIIMOHHBIX



3a0oJeBaHM{, NpaBUia TOBEACHUS B NpPUpPOAE M obecriedeHus: 0e30MacHOCTH COOCTBEHHOM
KHU3HENIEATSITFHOCTH B YPE3BBIYAMHBIX CHUTYAIMSIX MPUPOIHOTO M TEXHOTCHHOTO XapakKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 001aCTH OMOJIOTHH;

pa3sBUTHUC Yy o6yqa10m1/1xc;1 HWHTCJUICKTYAJIbHBIX U TBOPYCCKUX cIocoOHOCTEH B mnpomnecce
3HAKOMCTBa C BbIJAIONIUMHUCA OTKPBLITUAMHU W COBPCMCHHBIMU HCCICAOBAHHUAMHU B 6I/IOJ'IOFI/II/I,
peuracMbIMHU CHO HpO6JIeMaMI/I, MeTO,I[OJIOFHeﬁ OMOJOrHYECKOI0 HCCIICAOBAHUA, ITPOBCIACHUA
OKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBB.HI/If/'I, pemicHuAd OMOJIOTHYCCKUX 3aaa4, MOJACIIMPOBAHUSA
OMOJOrHYECKUX 00BEKTOB U IMpoHeCCOB;

BOCIIUTaHHE Y OOYyYaroLIMXCSl LIEHHOCTHOIO OTHOILEHUS K JKUBOM IpUpPOAE B LIEJIOM U K
OTACNbHBIM €€ O00beKTaM M SBJICHUSAM; (POPMHUPOBAHHE HKOJOTHYECKOW, TE€HETHYECKOU
IPaMOTHOCTH, OOILIEH KyJbTypbl NMOBEIEHUS B NPHUPOJE; MHTErPALUM €CTECTBEHHO-HAy4YHbBIX
3HAHUIM;

npuobpereHue 00ydJaroMMUCH KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHPOJIONIONIb30BAHUH
(cobnroieHne mTpaBWJI MOBEACHUS B MPUPOJE, OXpaHbl BHUAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHUU COOCTBEHHOI'O 3/I0POBbsI M 3]I0POBbsSI OKPY’KAIOMIMX JrofeH (COONOaeHus Mep
popUITaKTUKH 3a001€BaHUM, 0OecTieYeHIE 0€30TTaCHOCTH KU3HEACITEIPHOCTH B UPE3BhIYANHBIX
CUTYyalUAX MPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUs OMOIOIMYECKUX
3HAHUWM U YMEHUI B OBCEHEBHOM KU3HM;

CO3/IaHME YCJOBUH JUII OCO3HAHHOTO BBIOOpa OOYYAIONIUMHCA HWHIMBUAYAIbHON
o0pa3oBaTeNbHON  TPaeKTOpUH, CHOCOOCTBYIOUIEH mocienyromeMy npohecCHOHaTbHOMY
CaMOOTIPEICICHUIO, B COOTBETCTBUU C WHIWBUAYAIbHBIMA HHTEpECAMH M TMOTPEOHOCTIMHU
peruoHa.

OO6miee YMCIO 4YacoB, OTBEACHHBIX HAa H3y4YeHHWE OWOJOTMM Ha YIUIyOJICHHOM YpPOBHE
cpenHero oomero oopasoBanus, cocraiseT 204 yaca: B 10 kimacce — 102 vaca (3 yaca B HEZIeI0),
B 11 knmacce — 102 gaca (3 4yaca B HeZelio).

OT60p oprann3anMoOHHBIX (HOPM, METOJOB U CPEICTB 00yUEHHUsT OMOJIOTUN OCYIIECTBIISETCS
¢ yuéroMm crienupuKd ero CoAep KaHHUs M HAMpPaBJICHHOCTH Ha MPOJOHKEHHE OUOJIOTMYECKOTO
00pa3oBaHMs B OpraHU3AIMIX CPEAHETO MPO(PECCHOHATIBEHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTenbHBIM YCIIOBHEM IMPH OOyYEeHUHM OMOJOTMM Ha YTIyOJIEHHOM YpOBHE SIBISETCS
NpoBEJCHNE JTa0OpaTOpHBIX W TpakTHYeckux pabor. Taxke ywactHe o0Oydaromuxcsi B
BBITTOJIHEHUH MIPOCKTHBIX U yUeOHO-UCCIIEIOBATENBCKUX PA0OT, TEMAaTHKA KOTOPBIX ONPEACISeTCS

YUYUTEIEM Ha OCHOBE MMEIOLIUXCS MaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBHUI.

COJEP)KAHUE OBYYEHUA

10 KJIACC

CopepxaHue MPOrpaMMBbI, BBIICICHHOE KYPCU80M, HE BXOIUT B MPOBEPKY TOCYIAPCTBECHHOMN
uroroBoi arrectaiuu (I'MA).

Tema 1. Buosorus kak Hayka



CoBpemenHass OMoIOrus — KOMIUJIEKCHas Hayka. KpaTkas uctopusi pa3BUTHsL OMOJIOTHU.
buonoruueckue Hayku M H3yyaemble UMHU TpobOiembl. DyHIaMEHTalbHbIE, MPUKIATHBIE WU
MIOUCKOBBIEC HAYYHbIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHue Ouosoruv B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBsi3anHbIe ¢ OMOTIOTHEN. 3HaUeHHE OMOJIOTUH B IPAKTUIECKOH JeSITeTbHOCTH
YeJI0BEeKa: MEAMLIMHE, CEIbCKOM X035 CTBE, MPOMBIIIEHHOCTH, OXPaHEe PUPOIbI.

JdemoHcTpaunu

Hoptpetsr: Apuctorens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. lapsun, V. I'apsei,
I'. Menpens, B. W.Bepnanckuii, M. II. IlaBnos, M. W. Meunukos, H. W. Basuios, H.
B. Tumodeer-Pecorcknii, [Ix. Yorcon, ®. Kpux, /I. K. benses.

Tabnuupl u cxembl: «CBs3b OMOJIOTMU C APYTUMH HayKaMm», «CrcreMa OMOIOrHYeCKUX
HayK»

Tema 2. ’KuBble cUCTEMbI M UX U3yYeHHE

JKuBble cucTeMbl Kak npeaMeT n3ydeHust Onosnornu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOIO COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTb U  YIOPSJOYEHHOCTH
CTPYKTYpbl,  OTKPBITOCTh, = CAaMOOpraHHW3alUsi, CaMOBOCIPOM3BEICHHE, Pa3ApPaKMMOCTb,
U3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYPOBHM OpraHu3alMyd >KUBBIX CUCTEM: MOJIEKYJISIDHBIM, KIIETOUHBIM, TKaHEBBIM,
OpraHU3MEHHBIH, MIONYJIALIMOHHO-BUI0BO, 9KOCHUCTEMHBIN (OuoreoreHOTHYECKHUH),
ouocdepnsiii. [Iporeccsl, npoucxoasuye B *KUBbIX cucTeMax. OCHOBHbIE NMPHU3HAKH >KUBOTO.
XKusznp kak ¢opma cymecTBoBaHus Marepun. Hayku, u3yyaromue >kKUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSX OpPraHU3ALNH.

N3yuenune xuBbIX cucteM. MeTroapl Onojornueckord Hayku. HaOmromeHue, uamepeHue,
SKCIEPUMEHT, CHUCTeMaru3auus, MeraaHanu3. [loHsaTHE O 3aBUCMMOW M  HE3ABUCUMOU
nepemeHHol. [lmanupoBanue skcnepuMeHnTa. lloctaHoBka M mpoBepka rumnore3. Hyneas
runote3a. [TousiTue BEIOOPKHU U €€ JOCTOBEpHOCTh. Pa3opoc B Ouonornueckux maHHbIX. OreHka
JIOCTOBEPHOCTH TOJYYEHHBIX PE3yibTaTOB. [[pUUMHBI UCKAXKEHUS PE3YyJbTATOB SKCIEPUMEHTA.
IloHsiTHE CTAaTUCTUYECKOIO TECTA.

JdemoHcTpanuu

TaOnuubel u  cxembl: «OCHOBHBIE MPU3HAKM JKU3HU», «bHonornyeckue cuctemsl,
«CBoiicTBa )XKMBOW MaTepumn», « YpOBHU OpraHU3alluy KUBOM Mpupoib», «CTpoeHne KUBOTHON
KIIETKN», « TKaHu )KMBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEYECKOT0 OprauusmMay, «buoreoneHosy,
«buocdepay, «MeToabl H3yUeHHS KUBOH IPUPOIBD».

Ob6opynoBanue: 1abopaTtopHoe  00OpyJIOBaHWE JUIS  MPOBEICHUS  HAOIIOACHMIA,
U3MEPEHMM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonb30BaHuEe Pa3lIMYHBIX METOJIOB NPU HU3YUYEHHH >KHUBBIX
CUCTEM.

Tema 3. BuoJiorust KjiieTku



Knerka — cTpyKTYpHO-(QYHKIMOHAIbHAS €AMHULA )KUBOTO. MICTOPUS OTKPBITUS KIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounass teopus (T.IBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE TOJIOKEHUS COBPEMEHHON KIIETOYHOW TEOPUH.

MeToapl MONEKYISIPHOM U KJIETOYHON OHOJOTHMU: MHMKPOCKOMNHS, Xpomatorpadus,
anekTpodope3, METOA  MEYCHBIX aTOMOB, auddepeHnnanTbsHoe  IeHTPU(YTHPOBAHHE,
KyJIbTHBUPOBAHUE KIIETOK. M3yueHue Quxcuposanmvix KI1emoK. DneKTpoHHAas
MUKpocKonus. Kougokanvhas mukpockonus. BumanvHoe (npudicusnennoe) uzyuerue Kiemox.

JleMoHCcTpaLun

IoptpeTtswl: P. I'yk, A. Jleenryk, T. [lIBann, M. lInetinen, P. Bupxos, K. M. bap.

Tabnunel 1 cxeMbl: «CBETOBOII MUKPOCKOI», «IIEKTPOHHBI MUKpOcKomy», «lcropus
Pa3BUTHUS METOJI0B MUKPOCKOTIHI.

O6opynioBaHKE: CBETOBOM MHKPOCKOI, MUKPOIIPENapaThl PAaCTUTEIbHBIX, KHUBOTHBIX H
OaKTepUaTbHBIX KIIETOK.

IIpakTHyeckas padorta «/I3yueHue MeToAOB KIETOYHOW OHojoruu (Xxpomarorpadus,
anekTpodopes, auddepennnanbHoe neHTpudyruponanue, [ILP)».

Tema 4. XuMuueckas opraumsanus KJI€TKH

XHUMHUUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOIIeMEHTHI. Bosa u e€ poib
KaK pacTBOPHUTENA, pEareHTa, ydaCcTHE B CTPYKTYPUPOBAHUHU KIETKH, TEIIOPETYIIALNH.
MuHepanbHbIe BEIECTBA KIETKH, UX OMoioruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BeliecTBa KieTku. buonornueckue noaumepsl. benku. AMUHOKHUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunasi cTpykrypa Oenika, HmenTHHas
CBsI3b. BTopuuHas, TpeTW4Has, 4eTBEpPTUYHAs CTPYKTypbl. JleHarypanus. CBolicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHkimu 6enkoB. [lpuonui.

YrneBoasl. MoHOCaxapupl, JUCaxapuibl, OJUTOcCaxapuibl U Toiucaxapuabl. OOmmii
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKHE CBOMCTBA YIJEeBOAOB. buonornueckue QyHKIMH
YTJIE€BOJOB.

Jlunuasl.  I'mapodunbHO-ruapodoOHble  cBoiicTBa.  Knaccudukaums — aumumios.
Tpurmunepuasl, pocdoaumnuasl, BOCKH, cTepousibl. buomornueckue Gpynkiuu nunuaoB. Oomue
CBOMCTBA OHMOJOTHYECKMX MeMOpaH — TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMBIKaHUIO,
MIOJTYTTPOHUIIAEMOCTb.

HyxneunoBbie kucnotel. JIHK n PHK. Ctpoenne HykienHOBBIX KHCIOT. HykiieoTHbI.
[Tpunnun kommiementapHoctu. [IpaBuno Yapragda. Crpykrypa JAHK — nBoiinas crupalb.
Mecronaxoxaenue u ononorndeckue pynkmun JJHK. Buast PHK. @ynkunn PHK B kietke.

Crtpoenue monekysbl AT®. Makpospruueckue cBs3u B Mmojiekyje AT®. buonoruueckue
¢y AT®. BoccTaHOBIEGHHBIE TEPEHOCUYMKH, UX (GYHKIUM B  KIETKe. Jpyeue
HYKIeo3uompugocghamol (HT®). CexBeHHpPOBaHHE JIHK. Memoout 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.



CrpykrypHast Ouosiorus: OMOXUMUYECKUE M OMO(DU3MYECKHE UCCIEIOBaHM COCTaBa U
MIPOCTPAHCTBEHHOW  CTPYKTYPBI ~OMOMONEKYI. Moodenuposanue cmpykmypvl U — @QyHKYull
Ouomonexyn u ux komniekcos. Komnvromepuwiti ouzaiin u opeanuieckuti cunmes OUOMONIEKYI U
UX HenpuUpOOHbLIX AHATL0208.

JleMoHcTpanun

Hoptpertst: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankiaun, ®. Canrep,
C. Ilpy3unep.

ZII/Ia[ paMMBbI: «PacnpeﬂeneHne XUMHYSCKHX DJJIEMEHTOB B  HEKHBOU IIpupoac»,
«Pacnpez[eneHI/Ie XUMHUYECKHUX AJIEMEHTOB B )KUBOM IpUpoOaCH .

Tabnuubl 1 cxemsl: «Ileproguueckas Tabiuia XUMHUECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJbI», «BemiectBa B cocTtaBe OpraHu3moB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypbl O€nKOBOH MOJEKyIb», «CTpoeHHe MOJEKyJ yrieBofoB», «CTpoeHue MOJIeKyl
munuioBy», «HykienHoBble KUCIOTB, «CTpoeHue MoieKkyisl ATOy.

O6opynoBaHue: XUMUYECKas OCy1a 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE OCIIKOB C ITOMOIIBIO KAYECTBEHHBIX PEaKITHiN.

JIaﬁopaTopHaﬂ paﬁoTa «HccnenoBanue HYKJIICMHOBBIX KUCJIOT, BBIJICJICHHBIX N3 KJIICTOK
PAa3JIMYHBIX OPraHU3MOB).

Tema 5. CTpoenne n pyHKIMHU KJIETKH

Tunel KIETOK: dyKapuoTHdeckas U npokapuoTuueckas. CTpyKTYpHO-(YHKIIMOHATBHBIC
00pa3oBaHMs KIETKHU.

Ctpoenue mnpokapuoTHueckoil kierku. Kierounas crTeHka Oaktepuid U apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Ctpoenue u GpyHKIIMOHUPOBAHHUE SyKapuOTHUYECKOH KieTku. [1nasmarnyeckas memOpana
(urazmanemma).  CTpykTypa IuIa3MaThuyeckoid MeMmOpaHbl. TpaHCHOPT BEIIECTB uepes
IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIA (nud¢ys3us, obneryénnas auddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPWUYHBIM aKTHBHBIM TpaHcmopt). [lomymponuriaeMmocts mMemOpanbl. Pabora
HATpUIl-KaTMeBOro Hacoca. DHIOLUUTO3: MUHOLUTO3, (paronuro3. Ik301uTo3. Kiietounas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hurormazma. Ilutozoms. Ilutockener. J[Bmxkenue nuroriazMbl. OpraHOMIIbI KIIETKH.
OnHomeMOpaHHBIE OpraHOW/IbI KJIEeTKH: 3HJomIasmMarndeckas cetb (DIIC), anmapat [Nonbku,
JM30COMBI, WX CTpOeHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CrtpoeHue TpaHyISIpHOTO peTuKyinyma. Mexanusm wnanpasnenus oenkose 6 OIIC. Cuntes
pacTBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [mankuili  (arpaHyssipHBIi)
sHAOIUIa3MaTHUecKuil peTukynyMm. CekperopHas QpyHkuus ammapata [ombmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka 6enxos ¢ annapame I onv0ocu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOMBI KIIETKH: MHUTOXOHAPHUH, IUIACTUIBL. [Ipoucxodcoenue
mumoxonopuii u niaacmuod. Cumbdbuocenez (K.C. Mepeockosckuu, JI. Mapeynuc). Ctpoenue u



GYHKIIUUM  MUTOXOHJApWA # 1iacTuia. [lepBUYHBIE, BTOPUYHBIE M CIIOKHBIE TUIACTHIBI
(OTOCHHTE3UPYIOMIMX DYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JICMKOIUTACTHI  BBICIIINX
pacTeHHIA.

HememOpanubie opranousl kineTku CTpoeHue U PyHKIMU HEMEMOpPaHHBIX OPTaHOUI0B
KIeTKH.  Pubocomsl. Ilpomescymounvie  ¢unamenmei.  MukpoduinaMeHTsl. AKmuHogvle
Muxkpoguramenmol.  MpllIeUHble  KICTKU. AKMUHOBble ~ KOMNOHEHMbl  HEMbIULEYHBIX
kremox. Mukpotpy6ouku. Kierounsiii nuentp. CTpoeHue v JBUKEHHE KTYTUKOB U PECHUYEK.
MuxkpotpyOouku 1uToria3mel. LlenTpuons. berku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopnwie 6enxu.

SAnpo. O6omnouka sapa, XPOMATHUH, KapHOIUIa3Ma, SAPBIIIKY, UX CTPOCHUE U (PYHKIIUH.
SAnepHbpiii 6eNMKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PACTOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
a1pe. dyxpomamun u 2emepoxpomamun. benkn XpomaTUHa — TUCTOHBL. [uHamuxa sdepHou
0601104KU 8 Mumo3se. foepHulii mpancnopm.

Knerounsie  BimoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  JYKApUOT
(pacTUTenbHOM, KUBOTHOH, TPUOHO).

JdeMoHcTpanumn
IHoptpeTtnt: K.C. MepexkoBckuii, JI. Maprymuc.

Tabaunel u cxembl: «CTpoeHHE SyKapUOTHYECKOW KIeTKn», «CTpoeHue >KUBOTHOM
KJIeTKn», «CTpoeHne pacTUTENBbHON KIEeTKW», «CTpOeHHEe MUTOXOHAPUNY, «SAnpo», «CtpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

OO0opyI0oBaHKE: CBETOBOM MHKPOCKOI, MHUKpOMpENapaTrbl pPacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTepUabHbIX KJIETOK.

JlaGoparopnas padora «/3yueHne CTpOCHUS KIETOK Pa3IuyHbIX OPraHU3MOBY.
IIpakTuyeckas padora «l3ydyeHue cBOMCTB KJI€TOUHON MEMOpaHbD.

Jlaboparopnas pa6ora «lccienoBanue mia3Moin3a U JEmia3Moin3a B paCTUTEIBHBIX
KIIETKaX).

IIpakTHuyeckast padora «/3ydeHne ABMKEHUS IUTOIIA3Mbl B PACTHUTEIBHBIX KIETKAX».
Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

ACCUMMIISIIMS U AUCCUMUIISALIUS — JBE CTOPOHBI MeTabonu3Ma. Tunsl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN U reTepoTpodHBINA. YyacTue KMCI0poaa B OOMEHHBIX MPOLEcCcax. DHEPreTuYecKoe
obecrieuenue kietku: npesparienne AT® B oOMeHHBIX mporieccax. @epMEHTaTUBHBIN XapakTep
peakiuii kieToyHoro Metabonusma. GepMeHThl, UX CTPOEHHUE, CBOMCTBA U MEXAHU3M JEHCTBHSL.
Kodepmentsl. Otianuust GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTopoB. belku-akTUBaTOphl U
O€NIKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DEPMEHTAaTHBHBIX peakUUil OT pPa3InYHbIX
(hakTopoB.

[lepBUYHBIII CUHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxkcuzenHvlll  pomocunmes y baxkmepui. Ceemocoduparowue nueMeHmvl U  NUSMEHMbL
peakyuonHozo yenmpa. Ponb xjoporiacToB B mporecce (GortocunTe3a. CBeTOBas M TEMHOBas



bazel. @omoovixanue, C;, C, u CAM-munvt ¢omocunmesa. IlpoayKTUBHOCTH (DOTOCHHTE3A.
Brusinue paznuuHbix GakTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPHUQPHUITUPYIOITHE
OakTepuu, jxene300aKkTepuu, cepoOaKTepHu, BOAOPOIHbIC OaKTepun. 3HaYCHHE XEMOCHUHTE3A.

AmnaspoOHbIe opranu3mbl. Buasl Oposkenus. [IpogyKkTsl OposkeHHs M UX HCIIOIb30BaHHE
YeJIOBEKOM. AHa’pOoOHBIE MHUKPOOPIaHU3MBI KaK OOBEKThl OMOTEXHOJOTHH W BO30YAMTENH
Oose3Hen.

AspoOHBIE OpraHu3Mbl. JTambl dHEpreTudeckoro oomeHa. [loAroTOBUTENBHBIN HTaIl.
I'mukonn3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonorndeckoe OKUCIEHHE, WU KIETOYHOE JIbIXaHWe. POIb MUTOXOHPHIA B Mpoiieccax
OMOJIOTUYECKOTO OKHCJICHUSI. [{uknyeckue peaKIuH. OxucIuTeNEHOE
bochopunupoBanue. Suepeus memopanHozo epaduenma npomonos. Cunmes ATD: paboma
npomonnou ATD-cunmaswl. [lpeumyiectBa a’dpoOHOTO Myt OOMEHAa BEIIECTB TNEpe.
aHa’poOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOTO0 0OMEHA.

JdemoHcTpaunu

[oprpersr: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuemnn, I'. A. 3aBap3uH.

Talbnuubl 1 cxembl: «POTOCHHTE3Y, «IDHepreTnueckuii oOMen», «buocuHre3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTES.

O6opyioBaHKE: CBETOBOW MUKPOCKOI, 000py/I0OBaHUE JJIsl IPUTOTOBJICHUS TTOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnasi pa6ora «/3yueHne KaTaJIUTHYCCKONW AaKTUBHOCTH (epMEeHTOB (Ha
MpUMepe aMIIIa3bl UM KaTanas3bl).

JladopaTopnasi padora «/3ydyeHne (GEpMEHTATUBHOTO pACIICIUICHUS IEPOKCH/IA
BOJIOPOJa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopnasi pa6oTa «CpaBHeHHE TPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JladopaTopHasi padora «CpaBHEHHE ITPOILIECCOB OPOIKEHUS U JBIXAHUS.

Tema 7. HacnieacrBeHHasi MH(popMalus U peaau3anus eé B KJIeTKe

Peakuuun matpuunoro cuntesa. [IpyHIIMI KOMIUIEMEHTAPHOCTU B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmzanmst HacieacTBeHHOM uWH(opmanuu. ['eHeTWdeckwii KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunslii cuaTe3 PHK. IlpuHnunnel Tpanckpunuuu: KOMIUIEMEHTAPHOCTD,
AHTUNAPAIIETBHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
knemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sransl. Yuactue tpaHcnopTHeix PHK B OnocunTese Oenka. YciaoBus
ounocunTe3a 6enka. Koguposanue amuHokucaoT. Ponb pubocom B OnocuHTe3e Oerka.



Cospemennvie npeocmasnenus 0 cmpoenuu 2enog. OpraHusaiusi FeHoMa y IPOKapHoT U
SyKapuoT. Perymismus akTHUBHOCTHM TeHOB y mpokapuorT. ['mmore3a omepona (d.XKako0,
X. Mano). Monexynapuvie mexanusmvl sKcnpeccuu 2eHoe y sykapuom. Poab xpomamuna 6
peaynayuu pabomul cenog. Perynsaius 0OMEHHBIX NPoOLECcCcOB B KileTke. Kietounslii romeocTtas.

Bupycsl — HeknieTouHbIe ()OPMBI )KU3HU U O0JIMTaTHBIC Mapa3uThl. CTPOSHHE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kuzuenuwiti yuxn [HK-codepocawux
supycos, PHK-codepacawux supycos, baxmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a0oneBaHusi uejoBeKka, JKMBOTHBIX, pacrenuit. CIINJ, COVID-19,
COIIMAJIBHBIC 1 MCIUIITMHCKUC HpOGHeMBI.

Buoungopmamuka: unmeepayus u ananus 6orvuux maccusos («bigdata») cmpyxmyphuix
ouonozuueckux dannvix. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocobwl 0ocmasKu 1ekapcms.

JdeMoHcTpanumn
Hoptpetst: H. K. Konbios, /1. Y. IBaHOBCKUI.

Tabmumbl ~ u  cxeMbl: «buocunTe3  Oenkay, «leHermueckuii kom», «Bupycsm,
«bakrepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJETU BUPYCay.

Tema 8. JKU3HeHHBIA MUK KJIETKH

Knerounslii 1mmki, ero mepuoabl W perymsiuus. Mutepdaza n muro3. OcobeHHOCTH
mporueccoB, npoTekatoumx B uHTepdase. Iloaroroska kierku k aenenuto. [Ipecunrernueckuit
(MOCTMUTOTUYECKUN), CHUHTETUYECKMH W MOCTCUHTETHUYECKUH (IMIPEMUTOTUYECKUNA) MEepPHOJIbI
uHTEpPAa3bl.

Marpuunsiii  cunte3 JHK —  permkanms.  Ilpunnuner  permmkannu  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHBHBIA  CHHTE3, aAHTUIAPALUIEIBHOCTh. MexaHu3M
perumukanuu JJTHK. Xpomocomsl. Ctpoenue xpomocom. TeroMmepsl u TenoMepasa. XpOMOCOMHBIM
Ha0Op KJIETKU — KapuoTull. [IMNIOuAHbBIN U ramiouJHbId HaOOpbl XpOMOCOM. ['OoMosIOrnuHbIE
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

I[eJICHI/IC KJICTKU — MHUTO3. CTaILI/II/I MHUTO3a U MPOUCXOAAIIHNEC B HUX IPOLCCCHI. Tunesl
MHUTO3a. KapI/IOKI/IHGS 1 IIUTOKMHE3. bronornueckoe 3HaUeHNE MUTO34.

PGFYJ'ISIHI/IH MHUTOTHUYCCKOI'O IIUKJIa KIJICTKH. HporpaMMpreMaﬂ KJIETOYHAss THOEIb —
aIloOIITO3.

Kierounoe siapo, XpoMOCOMbI, QyHKIIMOHATbHAS TeHOMUKA. Mexanuszmvi npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemxa» — buoungopmamuvecxkue

Mooenu PYyHKYUOHUPOBAHUSL KILeMKU.

JleMoHcTpanun



Tabnuiel U cxeMbl: « KU3HEHHBIN HHUKI KIETKW», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanms [ITHK».

OO6opyioBaHKe: CBETOBOW MHUKPOCKOII, MUKpoTpenapaTsl: « MHUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlaGopaTtopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopnas padora «Habmionenne Muto3a B KJIETKaxX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpOIpenapaTax)».

Tema 9. Ctpoenue u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasue  opranu3MoB.  OIHOKJIETOYHBIC, KOJOHHAJIBHBIE,
MHOTOKJIETOYHbIE OpPraHU3MBbI.

Oco0eHHOCTH CTPOEHUS U JKU3HENIEATEIbHOCTH OJTHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE I'PUObI, OJJHOKJIETOUYHbIE BOJOPOCIH, Apyrue npoTucTsl. KonoHnansHbie
OpraHU3MBl.

B3anMocBs3b yacTe!l MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHH, OPraHbl U CUCTEMBI OPraHOB.
OpranusM Kak exquHoe nenoe. I'omeocras.

Tkaam pacrennit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, IOKPOBHas,
MPOBOJINAs, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOCHHS, (PYHKIHA U PACTIONOKEHUS
TKaHEW B OpraHax pacTeHUH.

Txkanm JKMBOTHBIX M  YeJIOBEKa. Tumel JKUBOTHBIX  TKaHEH: OIIUTCIMAJIbHAaA,
COCAUHHUTCIIbHAA, MbIIICUHAA, HCPBHAI. OcoOeHHOCTH CTPOCHUA, (I)YHKI_II/Iﬁ H PaCIOJIOKCHUA
TKaHEH B opraHax KMBOTHBIX W YCJIOBCKA.

Opranbl. BereratupHble U reHepaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbBI OPTaHOB
KUBOTHBIX U 4yenoBeKa. DyHKINN OPraHoOB U CUCTEM OPraHOB.

Onopa Tena opranu3sMoB. Kapkac pacrenuil. Ckenerbl  OJAHOKJIETOYHBIX U
MHOT'OKJIETOUYHBIX KUBOTHBIX. Hapy kHbIil 1 BHyTpeHHUN ckeneT. CTpOEHHUE U TUIIBI COEIMHEHUS
KOCTEH.

JIBmxeHne opraHu3MoB. JIBMKEHHE OJHOKJICTOUYHBIX OpPraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. J[BMI)KEHHME MHOIOKJIETOYHBIX PACTEHUN: TPONU3MbI U HACTHM.
I[BI/I)KGHI/IC MHOTI'OKJICTOYHBIX KMBOTHBIX W YCJIOBCKA: MbIIIICYHAs CUCTEMA. PC(bJ'IGKC. CKeJleTHbBIE
MBIIIIBI U UX padoTa.

ITutanue opranuszmos. llornomenne Boabl, YIJIEKMCIOrO ra3a U MUHEPAIbHBIX BEILECTB
pacteHusmu. [IurtaHue >KMBOTHBIX. BHYTPHUIIOJIOCTHOE W BHYTPHUKJIETOYHOE IUIICBAPCHUE.
[InTanne NMO3BOHOYHBIX XUBOTHBIX. OTHEnbl NMUIIEBAPUTEIBHOrO TpakrTa. [IumeBapurenbHble
xeiessl. [InieBapuTenbHas CUCTEMa YEI0BEKa.

JpIxanue opranu3MoB. Jlpixanue pacteHuil. Jpixanue ;kuBoTHbIX. uddy3us razos yepes
MOBEPXHOCTh KiIeTKU. KoxHoe nprxanue. JlprxarenbHas moBepxHOCTh. JKabepHoe U JErovYHOE
AbIxaHue. JIpIXaHue NO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE



CTPOCHUHA JIETKUX TI03BOHOYHBIX JKMBOTHBIX. I[LIX&TGJ'H:HB.}I cucTema dejioBeka. MexaHu3M
BCHTUISIITUHN JIETKUX Y OTHUI U MJIICKOIMATAIOIINX. Perynﬂum[ JAbIXaHUs. HBIX&T@J'IBHBIG 00BEMEL.

TpancnopT BemeCTB y OpPraHM3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHMi. TpaHcmopT
BELIECTB y )KUBOTHBIX. KpoBeHOCHAs cucreMa U e€ opransl. KpoBeHOCHas cucTtemMa o3BOHOUHBIX
KUBOTHBIX U yenoBeka. Cepaue, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyrum KpoBooOpalueHus.
OBOJIOLIMOHHBIE YCIIO)KHEHUSI CTPOCHMSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX JKMBOTHBIX.
PaGora cepiia u €€ perysnus.

Beinenenune y opraHusMoB. Beigenenue y pacreHuid. BelueneHue 'y KMBOTHBIX.
CoxparutenbHble Bakyosad. Opransl Belienenus. uibrpanus, cekpenus 1 00paTHoe BcachblBaHNE
KaK MEXaHM3Mbl DPa0OThl OpraHoB BbIIeneHUs. CBs3b IOJIOCTH Tejla C KPOBEHOCHOM H
BBIICIIUTEIIBHOM CHCTeMaMu. BpleneHne y MO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukn.
Crpoenue u GpyHkmonupoBanue HeppoHa. Ob6pazoBaHre MOUH y YeTIOBEKa.

3ammra y OpraHu3MoOB. 3allluTa y OJHOKJIETOYHBIX opraHu3moB. Crnopbsl Oaktepuil u
LUCTHI NPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. Cpenctsa naccuBHOM 1
XUMUYECKOH 3a1UThl. DUTOHLUBI.

3ammTa y MHOTOKJIETOUHBIX dKUBOTHBIX. [[OKpOBBI M X IPOU3BOAHBIE. 3alIUTa OpraHu3Ma
or Oone3Heil. MMMmyHHas cuctema uenoBeka. KIETOUHBI W TyMOpalbHBIH WMMYHHUTET.
Bpoxnéuueiik ¥ npuoOpeTéHHBbIM  crenuduyeckuii  UMMyHHUTET. Teopus KIOHAIbHO-
cenektuBHoro ummynurera (I1. Dpnux, ®@. M. bepuer, C. Tonerasa). BocnaniurensHble OTBETHI
opranu3moB. Posb BposkIEHHOTO NMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUM.

PasnpaxxuMocTs W peryssinus y OpPraHu3MoOB. Pa3apa)kmMoCTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxuMocTs U peryisuus y pacTeHuil. PocToBble BelecTtsa U HX
3HA4YECHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KMBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CUCTEMBI y KHMBOTHBIX. OTnensl
rOJIOBHOT'O MO3ra NMO3BOHOYHBIX XMBOTHBIX. Pediexc u pednexropnas ayra. besycioBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHast peryisnus M SHIOKPHHHAs CHCTEMa JKMBOTHBIX U 4YesloBeKka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBA3b HEpPBHOU U
SHIOKpPUHHOM cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpaunu
IToptper: U. I1. [TaBnos.

Tabaunel 1 cxembl: «OTHOKIETOUYHBIE BOJOPOCIN», «MHOIOKIETOUYHBIE BOJOPOCINY,
«baktepun», «lIpocreitmmey», «Opranbl [BETKOBBIX pacTeHUi», «CHUCTEMbl OpPraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKOoMbIX», «TkaHM pacTeHui»,
«KopueBbie cucrempr», «Ctpoenue credis», «CTpoeHHE ITUCTOBOM IUIAaCTUHKWY», «TKaHu
KUBOTHBIX», «Ckener uvenoBekay», «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/lpixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpblmeyHas cucremay,
«BpinenurenbHas cucrema», « DHIOKpPUHHAA cucTeMay, «CTtpoeHue Mpliey, «MMMyHUTETY,
«KunmeunonomnoctHeie», «CxeMa nuTaHusl pacTeHui», «KpoBeHOCHbIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoenue rujips», «CTpoeHue IulaHapun», «BHyTpeHHEee CTpOEHHE A0XKAEBOIO
yeps», «HepBHas cucrema pwid», «HepBHas cucrema msrymkw», «HepBHas cucrema



npecMmbikaomuxcs», «HepBHas cucrema nruny, «HepBHas cucremMa MIIEKOIMHMTAIOLINX),
«HepBHas cucrema uenoBekay, «Pediuekcy.

OO6opyioBaHKe: CBETOBOM MHUKPOCKOII, MHUKpPOTIpENapaThl OAHOKIETOUYHBIX OPTaHU3MOB,
MUKpOIpenaparsl TKaHeW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
AK3EMILISIPbl KOMHATHBIX PACTEHHM, repOapuy pacTeHUI pa3HbIX OTAENOB, BIa)KHbIE IIperapaThl
KHUBOTHBIX, CKEJICThI T03BOHOYHBIX, KOJUIEKIIUN OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
000pyI0BaHUE ISl IEMOHCTPAIMH TTOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH, pacIIeTUICHUS
KpaxMmana 1 0eaKoB HoJ JeiicTBueM (hepMeHTOB, 000PyAOBaHHE A JEMOHCTPALMK OIBITOB IO
U3MEPEHUI0 KU3HEHHOM EMKOCTH JETKMX, MEXaHHW3Ma JIbIXaTeNbHbIX JIBUKEHUH, MOJENu
TOJIOBHOT'O MO3I'a Pa3IMYHbIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHne TkaHeil pacTeHUI.
JladopaTopHasi padora «/3ydeHne TkaHEeH )KUBOTHBIX).

JlabopaTopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPTaHM3MOB

®opMBbI pa3MHOKEHHUS OPTaHU3MOB: OecIoyioe (BKJII0Yask BEreTaTUBHOE) U IMOJI0BOE. Buibt
0ecrooro pa3MHOKEHUS: TOYKOBAHUE, CIIOPYIISIIHS, (pparMeHTalus, KIOHHPOBaHHUE.

ITonoBoe pa3muoxenue. IlonoBele kieTku, wnu ramersl. Meio3. Craaum Mmeiiosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonornyeckuii CMbICIH MeHO3a U IIOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM IMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pas3Butue. [‘ameroreHe3 y IKUBOTHBIX. [loJOBBIE  JKeye3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieToK. Crepmarorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmI010TBOPEHHE U AMOPUOHATIBFHOE PA3BUTHE JKUBOTHBIX. CIIOCOOBI OTUIOOTBOPEHUS:
HapykHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — o0Ha u3 enasHvix npobaem smopuonoeuu. Konyenyus mopghocernos
u mooenu mopgoeenesza. Cranuu SMOpHUOTEeHE3a )KUBOTHBIX (Ha IpUMeEpE JIATYIIKH). J[pobieHue.
Tunber ppoGnenus. [Jemepmunuposannoe u Hedepmunuposannoe opobnenue. bnacmyna, munvi
onacmyn. OCoOOEHHOCTH JPOOJICHUS MIICKOIMTAIOIINX. 3apOBIIICBBIC JTUCTKUA (TacTPYJISAIINA).
3akiajKka OpraHOB M TKaHEW U3 3apOJBIIIEBLIX JHCTKOB. B3auMHOe BiMsSHUE YacTel
pa3BUBAIOIIETOCS 3apo/bliia (AMOpHOHATbHAS UHIYKIHS ). 3aKIaKa IIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT HepapXUYecKUX B3aUMOJICHCTBUI reHOB. BimsHue Ha SMOpHOHANbHOE pa3BUTHE
pa3nUyYHbIX (DaKTOPOB OKPYIKAIOUIEH Cpeabl.

Poct u pasButue xuBoTHbIX. [locTamOpuonanbHbll nepuoi. llpsmoe u Hempsimoe
pa3ButHe. Pas3Butne ¢ meramopdo3oM y OECIIO3BOHOUHBIX W IO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO M HENPSIMOIO PA3BUTHS, UX PACIHPOCTPAHEHUE B IPHUPOJE.
Tunsl pocta XKUBOTHBIX. PaKTOpbl pEryjslUM pocTa >KUBOTHBIX UM uenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHUSl Y JKMBOTHBIX M uejoBeka. [lepumosibl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHUECKUE TTPOLIECCHI.



PasmHoxeHue u paszButue pacteHuid. 'amerodut m cnopodut. Meiio3 B KH3HEHHOM
nukie pacreruii. OOpa3oBaHume cmop B TIporecce Mehosa. ['aMeTroreHe3 y pacTeHHIA.
OmnogoTBOpEHNE M pa3BUTHUE PACTUTEIBHBIX OPraHW3MOB. J[BOWHOE OIUIOLOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3Mbl PEryJISIIuA OHTOT€HE3a Y PACTEHUIN U KUBOTHBIX.
JleMoHCcTpaLun
IMoptpetwl: C. I'. Hapamwun, X. [lIneman.

TaOnuubl ¥ cxembl: «BereraTuBHOe pa3MHOKeHHE», « TUIIBI 0€CHONIOro pa3MHOKEHU,
«Pa3MHOXKEHHE XJIaMHUJIOMOHAIb», «Pa3zMHOXKeHuE 3BrieHb», «Pa3MHOXEHHE THUIPBI,
«Metio3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE SHMLEKIETKM U CIEPMaTO30Uaa»,
«OcHOBHBIE CTa U OHTOreHe3ay, «[Ipsimoe u HenpsMoe pa3zBuTuey, «Pa3BuTHE MaiicKOro XKyKay,
«Pa3Butue capaHum», «Pa3zBurne JATYyHIKW», «/IBOMHOE OIUIOJOTBOPEHHE Yy IBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OAHOOJbHBIX M JABYJOJBHBIX pacTeHU», «KU3HEHHBIM LMKI
MOPCKOH KamyCThbD», « KU3HEHHBIN UK MXa», «KU3HEHHBIN LIMKJI TAlIOPOTHUKAY, «KU3HEHHBIN
LIUKJI COCHBDY.

O6opyioBaHKe: CBETOBOM MUKPOCKOIT, MUKPOIPENnapaThl SULEKIETOK U CIIEPMaTO30UI0B,
Mojienb «LUKIT pa3BUTHS JIATYIIKI.

JlaGoparopnass padora «M3ydyeHue CTpOEHHsS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

HpaKTH‘leCKaﬂ paﬁora «BrisBneHue IIPU3HAKOB CXOACTBA 3ap0z[blme171 IIO3BOHOYHBIX
KHUBOTHBIX».

JlabopaTopHast pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUID.
Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB

Hctopusi cTaHOBIIEHUSI W pa3BUTHUSA TEHETHKHM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponbp oTeyecTBEHHBIX YYEHBIX B pa3BUTHM TeHETHKH. Paborsr H.
K. Konsnosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUUYECKUE MTOHATUS U CUMBOJIBL. ['OMOJIOrMUHBIE XPOMOCOMBI, AJJIENbHbBIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA IIPU3HAK, T'OMO3WIOTA,
reTepO3UroTa, YUCTas JUHHS, THOPUAbI, reHOTUN, (QeHoTurn. OCHOBHBIE METOJbl T€HETHUKH:
THOPUIOJIOTHYECKUH, ITUTOIOTUUECKHI, MOJIEKYJIIPHO-TEHETUICCKU.

JleMoHcTpaLun

Hoptpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckmii.

Ta6m/1m,1 " CXEMBbI: ((MGTO)II)I T'CHCTUKHN, «Cxembl CKpCIIUBAaHUA.

JlaGopaTopHasi pa6oTa «/Ipo3oduia kak 00bEKT FreHETUICCKIX UCCIICIOBAHMIN.



Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3akoH eAMHOOOpa3us
ruOpuioB nepBoro mnokojeHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH Menaens — 3akoH
paciienyieHus mpu3HakoB. L{uronornueckne 0CHOBbI MOHOIMOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTHI TAMET.

AHanuzupyrolee  ckpemuBaHue.  IIpomexyTouHbIi  XapakTep — HaclleJOBaHMS.
Paciernienne npu3HaKoB IpHU HEMOJIHOM IOMUHUPOBAHHH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO
HaclleZIoBaHMs MPU3HAKOB. LluTonornyeckre 0CHOBBI TUTMOPUHOTO CKPEIIMBAHUS.

CueruieHHOE HacleqoBaHue npu3HakoB. Pa6otel T. Moprana. CrienieHHOE HacIeI0BaHKE
TE€HOB, HAPYIICHUE CIICTUICHHS MEXTy TeHaMU. XpOMOCOMHasi TEOpHUs HACIEACTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM MEXAaHHU3M ONpPEJEICHUs 10J1a. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbBIi M reTeporaMeTHbId MOoJ. ['eHeTudeckass CTPYKTypa MOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIIEHHBIX € IIOJIOM.

I'enoTun kak wnenoctHas cucreMa. lInenoTponuss — MHOKECTBEHHOE [EHCTBUE TI'EHA.
MHOKX€ECTBEHHbI ajuieiu3M. B3auMoaelcTBue HeauielbHbIX T€HOB. KoMIieMeHTapHOCTb.
Onucrtas. [lonumepus.

I'enernueckuit KOHTPOJIb pPa3BUTHA paCTeHHﬁ, JKHMBOTHBIX M UYCJIOBCKA, a TaKXKC
(bHBI/IOJIOFI/I‘IeCKI/IX IMponIeccCoOB, MOBEACHUSA U KOTHUTUBHBIX (bYHKHI/Iﬁ I'eneTnueckue MEXaHU3MBI
CI/IM6I/IOF6H633, MCXaHU3MBbI BSaHMOHCﬁCTBHH «XO34HWH — IapasuT» U «XO35HUH — MI/IKpO6I/IOM».
I'eneTnyeckue acleKThl KOHTPOJIA U U3MCHCHUA HaCHeI[CTBeHHOﬁ I/IH(l)OpMaIII/II/I B ITOKOJICHUAX
KJICTOK U OPraHU3MOB.

JdemoHcTpaunu
IHoptpetst: I'. Menaens, T. Mopran.

Tabaunel u cxemol: «IlepBrlif 1 BTopoil 3akoHbl Menzaens», « Tperuit 3akoH Mennemns»,
«AHanusupymouiee ckpemuBanue», « Hemonnoe nomunupoBanuey, «ClenjieHHOe HacaeJ0BaHNUE
MIPU3HAKOB y Ipo30oduisl», «['eHeTnka monay, «Kapuorumn yenorekay, «Kapuorur apo30puib,
«Kapuotun ntuie», « MHOKECTBEHHBIN allIen3My», « B3anmoneiicTBre reHoBy.

O06opyIoBaHKE: MOJIETh ISl JEMOHCTPAIIMKM 3aKOHOB €IMHO0Opa3usi THOPHUIOB TEPBOTO
IIOKOJICHHUA U paCH_[eHHeHI/IH HpI/I3HaKOB, MOJICJIb IJIA I[CMOHCTpaI_[I/II/I 3aKOHa HC3aBUCHUMOI'O
HACJICIOBaHMS MTPU3HAKOB, MOJICIh JUIS JICMOHCTPAIIMU CHIEIUICHHOTO HACJIC0BaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «/Ipozodumar.

IpakTnyeckasi padora «/3yueHue pe3ysibTaTOB MOHOTHOPUIHOTO CKPCIIUBAHHS Y
JIPO30(HITBD.

IpakTuyeckass padora «l3ydyeHne pe3ynbTaTOB TUTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(UITBD».



Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopMHpoBaHUM (QeHoTHmna. VM3MeHUYMBOCTh
npusHakoB. KauecTBeHHble UM KOJIMYECTBEHHbIE NpPU3HAKU. Buabsl  M3MEHUYMBOCTH:
HEHACJeICTBCHHAsl U HACJIEICTBEHHA.

MoaudukannonHas U3MeHUYUBOCTb. Ponb cpenbl B pOpMUPOBAHUM MOIUPUKALIMOHHON
n3mMeHuuBoCcTH. HopMa peaknuu mnpusHaka. BapuanlMOHHBIA psifi M BapUallMOHHAs KpUBas
(B. Moranncen). CoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

I'enoTunmueckast W3MEHYHBOCTH. (CBOWMCTBA T'€HOTHUIINMYESCKOM W3MEHUYMBOCTU. BUALI
TCHOTHITMYECKOW M3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHUOHHASI.

Kom0OunatuBHast ©13MEHYUBOCTh. Mei03 U MONIOBOI MpoIliecC — OCHOBa KOMOMHATHBHOU
W3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO pa3HOOOpa3us
B IIpeJiesiax OAHOrO BUJA.

MyTannoHHasi W3MEHYMBOCTb. Buabl MyTaluil: TeHHblE, XpPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHIYUUPOBAHHBIE MYTallMHU. SIepHbIE M IUTOIUIa3MaTHYECKUE MYTallUU.
ComaTtnyeckue W MOJOBble MyTauuH. [IpuduHBl BO3HUKHOBEHHS MyTauui. MyTareHbl M UX
BJIMSHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJOTHYECKHX
psanoB B HacieAacTBeHHOM wu3meHunBocTH (H.U. BaBunoB). BHesnmepHas HW3MEHUYHMBOCTH |
HAaCJEACTBEHHOCTD.

Onueenemuxa u INUSEHOMUKA, pOJIb SNUCEHeMUYECKUX gbaxmopoe 6 HACIe008aHUU U
usmeHvdusocmu gbeHomunuueCKux NPU3HAKOE Y OPSAHU3IMOSE.

JleMoHcTpaLuu
IHoprpetst: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabnunel 1 cxembl: «Buapl HU3MEHUUBOCTH», «MoAU(PUKAIIMOHHAS HM3MEHUYHUBOCTHY,
«KomOmHaTHBHAS U3MEHYHBOCTHY, «Meio3y, «OmnogoTBopeHuey, «I'eHeTnaeckue 3a00ieBaHus
yenoBekay, « Buabl MmyTanuing.

Oo6opynoBaHue: KuUBble U TrepOapHble SK3EMIULSIPhl KOMHATHBIX PACTeHH, PUCYHKHU
(pororpadun) KUBOTHBIX C PA3TMYHBIMHA BUIAMU H3MEHYHBOCTH.

JlabopaTopnast  padora «liccienoBanre  3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOM
U3MEHUYUBOCTH. [TocTpoeHne BaprallmoOHHOTO psijia U BApUALMOHHONW KPUBOWY.

IIpakTHyeckas padora «MyTtanuu y Apo30Quiibl (Ha TOTOBBIX MUKpPOIIPENapaTax).

Tema 14. I'eneTnka 4ej10BeKa

Kapuotun denoseka. MexayHapoaHass mporpaMma HCCIIEAOBaHUS T€HOMa 4YeJOBEKa.
MeToapl U3y4eHUs TEHETUKHU YETIOBEKAa: TeHEANIOTMYeCKUi, OMM3HEIOBBIN, IUTOTCHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYJIIpHO-TeHeTUYeCKuid. COBPEMEHHOE OMpe/IeIICHUE
TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM Ynciie ¢ oMo [11P-
ananu3a. HacnenactBennsie 3a00eBanms yeoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeIOBEKa.
bonesnn ¢ HacneACTBEHHON MNPEeApPacloONOKEHHOCThIO. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B



npeaAoOTBpaAlICHUN U JICHCHUU TCHCTUUYCCKHUX 3a00JIeBaHUI dYeJIOBEKa. MGILI/IKO-FCHGTI/IHGCKOG
KOHCYJIbTUPOBAHUC. CTtBON0OBBIC KIIeTKH. [IoHITHE «T€HETHYECKOTO rpysan». ITHYECKHE aCIIEKTHI
I/ICCJ'ICJIOBaHI/II‘/JI B 0o0JacTu p€aAaKTUpPOBAaHMA I'CHOMA U CTBOJIOBBIX KJICTOK.

I'enetnueckue (hakTOphl MOBBIIIEHHONW YYBCTBUTEIBHOCTH YeJIOBEKa K (pU3nyeckoMy u
XUMHUYECKOMY 3arpsi3HEHUIO OKpy’Karoledl cpenpl. ['eHeTmueckas IpenpacroioKeHHOCTh
YeJI0BEKA K MaTOJIOTUsM.

JdemoHcTpaunu

Ta6J'II/I[!I)I U _CXEMBbI: <<KapI/IOTI/IH YCJIIOBECKaA», «MGTOJII)I HN3YUCHUSA TCHCTUKH YCIIOBCKA»,
«I"eneTnueckue 3a00IeBaHUS YCTIOBEKAY).

IIpakTHyeckast padora «CocTaBlieHUE U aHATIU3 POJIOCIOBHOI.
Tema 15. Cesiekniusi Oprann3mMoB

JlomecTukanus M cenekuusa. 3apoKACHUE CEJIeKUMU U JoMecTHKauuu. Yuenue H.
. BaBunoBa o LleHTpax NpOUCXOXKIEHHS M MHOTrooOpasus KyJbTYpHBIX pacTeHuil. Pousb
CEJIEKIIMM B CO3JaHUU COPTOB PAcTeHHUH U MOpof >KMBOTHBIX. CopT, mopoja, mTamm. 3aKOH
TOMOJIOTUYECKHUX PSAOB B HacleACcTBeHHOU u3MeHuuBoctyu H. M. BaBuiosa, ero snauenue mis
CEJIEKIIMOHHOM paboThl.

Mertob! cenekinoHHOM padoThl. FicKyccTBEHHBIH 0TOOP: MacCOBBIN M MHANBUIYATbHBIMA.
Otanbl KOMOMHAIIMOHHON cenekiuu. VcnblTaHue mpousBoauTenell mo noromctBy. Orbop mo
TEHOTHITY C ITOMOIIBIO OIICHKH (DEHOTHIIA TTOTOMCTBA M OTOOP TI0 TEHOTHUITY C MTOMOIIBIO aHAIIN3a
JTHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJIEKIMOHHOW paboThl. PamuannoHHBIA 1
XMMHAYECKHH MyTareHe3 KaK MCTOYHUK MyTalMid y KyJbTYpHBIX (OPM OpPTraHU3MOB.
Hcnons3oBanre reHOMHOTO peaKTUPOBAHUS U METO10B pekoMOnHaHTHBIX JIHK i momyuenus
HUCXOJHOI'0O MaTcepHraia Ijisd CCJICKINU.

[Tonyyenne mnonumuionoB. BHyTpuBumoBas rubpuauzanms. bauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpuauHT. HepoacTBeHHOE cKpeluBaHue, Wik ayTOpuauHr. ['eTeposuc u
ero npuuuHbl. cnonb3oBanue rerepozuca B cenekuuu. OtnanéHHas TrUOpUAM3alUs.
[Ipeononenne Oecraoausi MEXBUAOBBIX THOpUAOB. JIOCTHMXKEHMSI CENEKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAS PeGOTOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECYpPCOB KYIBTYPHBIX PACTEHUH M UX JUKHX
poauyen A co3JaHUsl HOBBIX COPTOB U TMOPUIIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue U ynpasieHue 2eHemu4ecKUMU pecypcamu celbCKOX03SAUCTNEEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 6 YEAX YIYUULeHUs. CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCOS8, 8
MoM yucie ¢ NPUMeHeHUueM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx ueu u
NepCneKmueHbIX MexHON02UIL.

JdemoHcTpaunu

Hoptpetsl: H. U. Basunos, U. B. Muuypun, I'. /1. Kapneuenko, II. I1. Jlykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.



Talnuiibl ¥ cxeMmbl: «L{eHTpbI IPOUCXOXKICHUS U MHOT000pa3us KyJIbTypHBIX paCTEHUID,
«3aKOH TOMOJIOTHYECKHX PSJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH», «METOIbl CEIEKIMN»,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlaGopaTopHas pa6ora «lI3yueHre cOpTOB KyJIbTYPHBIX PACTCHUNA U MOPOJ JAOMAIIHUX
KUBOTHBIX».

JlabopaTopHas padora «/3ydyeHre METOJ0B CEJICKIIUN PACTCHUI.
IIpakTuyeckas padora «[IpuBuBKa pacTeHUID».

Ikekypceusi«OCHOBHBIE METObI U JOCTH)KCHUS CEJICKIMU PACTEHUH M >KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOHCIBITATECIBHBIA YYacCTOK, B TEILUTUYHOE
XO035IIICTBO, B J1a0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rust 1 CHHTeTHYECKASI OHO0JIOTH S

OOBEKTHI, HCTOJB3yeMble B OHOTEXHOJOTUM, — KIETOYHBICE W TKAHEBBIC KYJIbTYPHI,
MUKpPOOPTaHU3MBI, HUX XapakTEepHUCTUKA. TpaaulluoHHAas OHOTEXHONOTHS: XJIeOOoIMeyeHue,
MOJTyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAEHE. MHUKpoOHnomorndeckuii cuate3. OObeKThI
MUKpOOHOIIOTHYECKUX TexHomorui. [Ipon3BoacTBo Oenka, aMIHOKUCIOT U BUTAMHHOB.

COSI[aHI/IC TEXHOJIOTHI n HHCTPYMCHTOB LCJICHAIIPAaBJICHHOI'O HU3MCHCHUA n
KOHCTPYUPOBAHUA I'CHOMOB C LECJIBIO MOJYUYCHHA OPTaHM3MOB U UX KOMIIOHCHTOB, COACPIKAIINX
HC BCTpCHAOIIUECA B IIPUPOLICLC OMOCHHTETHYECKHE IMyTH.

Knerounas unxkenepus. MeToabl KyJbTypbl KJIETOK M TKaHEH PACTEHH M >KUBOTHBIX.
Kpunobanku. Comaruueckass ruOpuanM3anus M COMaTHUYECKUil sMmOpuorenes. lcmonp3oBaHue
rarmionioB B CeNIEKIMU pacTeHUil. [lonyuenue moHOKNOHANbHbIX aHmumein. Hcnonvzosanue
MOHOKIIOHANbHBIX U NONUKIOHANbHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexkoHcTpyKuMs SIMIIEKIETOK W KJIOHHMPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUTAHTAUUU sIep
KIIETOK. TexHonocuu 0300po6neHus, KyibmusUpo8anus U MUKPOKIOHAIbHO2O PAZMHONMCEHUs
CebCKOXO03AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAsI ¥ T€HHasl NHXKeHepus. MICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPYHPOBaHUE
pexomOuHanTHbIX JIHK. Co30anue mpanceennvix opeanuzmog. JloCTHXKEHHUS U TEPCIEKTUBBI
XpPOMOCOMHOW UM TEHHOW WH)XEHEPUHU. OKOJOTHYECKHUE M HTHUECKHE NpoOJieMbl T'€HHOMN
UH)XEHEPUHU.

Menunuackue 6norexnosioruu. [loctrenomuas mudposas meaunuaa. [IP-quarnocruka.
MeTab0IOMHBINM aHATH3, TEHOIICHTPHYECKHI aHAIN3 MPOTEOMa YeJI0BEKa JIJISl OLIEHKH COCTOSHUS
€ro 310poBbs. Mcnosb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHnepus
IS pa3paboTKu (hyHIaMEHTAIBHBIX OCHOB MEIUITUHCKUX TEXHOJIOTHA, CO3/ITaHUS KOMITJICKCHBIX
TKaHEH COYETAaHHUEM TEXHOJIOTHH TPEXMEPHOro OMONPUHTUHTA W cKad@oIauHTa IS PEIICHHS
3a7a4 NEPCOHATU3UPOBAHHON MEULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJBI0 O0ECleYeHns: KOMOMHUPOBAHHON 3alllUThl OT
Bo3Oynuteneir OPBU, yctaHoBieHHe MOJEKYJISIpHBIX MeXaHW3MOB (pyHkunoHupoBanusi PHK-
COJIepKAIMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHbIe 3a00J1eBaHMs YeIOBEKa U )KUBOTHBIX.

IleMOHCTpa].[I/II/I Ta6JII/I!!BI u__ cxeMbl: «Mcnonab30BaHue MHUKPOOPIraHu3MOB B
IMPOMBIIIJICHHOM ITPOU3BOJACTBEY, «Knerounas HWHIKCHCPUS, «['ennas HWHIKCHCPUS).



JladopaTopHasi padora «l3ydyeHne 00bEKTOB OMOTEXHOJIOTHI.
IpakTHyeckas padora «lloaydeHne MOJIOYHOKHUCIIBIX IPOAYKTOBY.

Ikckypeust «broTexHoIOrMsT — BaKHEHIIas NPOM3BOJIUTENbHASI CHJIa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE IIPOU3BOJICTBO )».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOIUOHHBIX NPeACTABJEHUA B 0MOJIO0TUH

OpommonunonHas Teopus Y. JlapsuHa. [Ipeanocbuiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb
U Hay4Has aedareiabHocTh Y. JlapBuHa.

JBuxkymme cuibl SBomonMH  BugoB mo Y. JlapBuHy (BBICOKass HMHTEHCHUBHOCTH
Pa3MHOXKEHUSI OpPTaHWU3MOB, HACJICICTBEHHAs HW3MEHYMBOCTh, OOphOa 3a CyIEeCTBOBAaHWE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmienue cuatreTndeckoi reopun 3Bororuu (CTI). HelttpanbHas TeOpHs SBOIOLNH.
CoBpeMeHHAs HBOJIIOIMOHHAS OMOJIOTHS. 3HAYCHUE SBOJIIOIIMOHHOW TEOPUU B (POPMHUPOBAHUHU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpaunu

Hoptpetsr: Apuctorens, K. Jluaneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBse,
Y. JTapsuHn, C. C. YerBepukos, 1. 1. llImansraysen, x. Xonnaein, /1. K. benses.

Tabnunel u cxeMmel: «Cucrema xuBoit npupossl (o K. Jlunuer)y», «JlecTHuma >KuBbIX
cyuiects (1o Jlamapky)», «Mexanu3M popMHUpOBaHUS PUCTIOCOOTICHNH Y PACTEHHIA M 5KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra myremectsus Y. lapsunay, «Haxoaku Y. JlapBunHay,
«Dopmbl 60phOEI 3a cymecTBOBaHUEY, «I[loposl romy6eiy, «MHOroodpasue KyabTypHBIX GopM
KarmycTbl», «lloponmbl moMamIHUX JKUBOTHBIX», «Cxema o00pa3oBaHMS HOBBIX BHUAOB (IO
Y. JapBuny)», «CxeMa COOTHOIIEHHUS IBIKYIIUX CHJI 3BOJIOUUN», «OCHOBHBIE MOJOKEHUS
CUHTETUYECKON TEOPUHU IBOTIOLIUN.

Tema 2. MUKpo3BOJIIOIUA U €€ pe3yJIbTaThl

[Tomynsmust Kak »JIeMEHTapHas eJIWHWIA SBONIONUH. COBPEMEHHBIE METOJBI OIECHKH
TeHETUYECKOTO pa3HO00pa3usi U CTPYKTYPHI MomyJisiiuii. I3MeHenne reHohoH/1a MOMy s KaK
JJIEMEHTAPHOE HBOJIOIMOHHOE SIBIICHHE. 3aKOH TeHeTHYecKkoro paBHoBecus JIx. Xapmawm,
B. BaiinGepra.

DnemeHTapHble (aKTOpPbl (ABIKYIIME CHIIBI) 5SBOJIONUU. MyTallMOHHBIA Mpoliecc.
KomOunaTuBHas ©3MEHYHBOCTB. [[peli¢) reHOB — ciryuaiiHble HeHaIlpaBJIeHHbIC H3MEHEHHUS YacTOT
amtenedt B monyssnuax. Dddekt ocHoBatens. dghgexkm Oymouiiounoeo eopaviuika. CHudiceHue
2eHemU4ecKo20 pasHooobpasus: npuduHsl u creocmsus. Ilpossnenue s¢pghexma Opetigha eenos 6
oonbuwux u  manvlx  nonynayusx. Murpauuu.  M3onsuus  momynsiuii:  reorpaduyeckas
(mpocTpaHcTBEHHas ), Orogoruyeckas (pernpoyKTuBHasi).



EcrecTBeHHbI 0TOOp — HampaBisiomuil ¢GakTop 3BOTONMU. DPOPMBI €CTECTBEHHOTO
oTtOopa: JIBWXKYLIUH, CTaOWIM3UPYIOUIUH, pa3pbiBatoluii (Iu3pyntuBHbIN). [lonoBoit otOop.
BO3HUKHOBEHNE U 3BOJIOLUS COLIMATIBHOTO MTOBEACHUS JKUBOTHBIX.

[TprucnocoO0aeHHOCTh OPraHU3MOB KaK pEe3yslbTaT MHUKPO3BOIIONMU. BO3HMKHOBEHHE
npucrnocobiaeHnii y opranuzmMoB. Apomopdosbl u unnoaganrtamun. [Ipumepsl nprcnocodaeHmii
y OpraHusMoB: Mopdosornueckue, Qusnonornyeckre, OUOXUMHUYECKUE, IOBEJCHUYECKHE.
OTHOCHUTENBHOCTH IPUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykTypa. BumooOpa3zoBaHue Kak pe3ysbTaT MUKPOIBOIFOIHH.
M3onsumst — kmrodeBoit ¢dakTop BumooOpaszoBanus. Ilytm w cmocoObl BUA000pa3OBaHUS:
ajgornarpudeckoe  (reorpaduueckoe), CUMMIATPUYECKOE (IKOJOTHYECKOE), «MTHOBEHHOE)»
(monmmtuTonM3anus, THOpuIM3aIys ). JIUTeTbHOCTD SBOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BONIOLMOHHOM OHOJOrMM B  pa3pabOTKE HAay4YHBIX METOJOB COXPAaHEHHUS
O6uopazHooOpazuss. MUKPOIBOJIOLMS W KOIBOJIOLUS IMapa3sUTOB U MX X035ieB. MeXaHU3MbI
(hopMUPOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JeMoHcTpanun
IHoptpetswl: C. C. YerBepukon, 2. Maiip.

Talnuiibl 1 cxeMbl: «MyTalMOHHAS U3MEHYUBOCTBY, «llonmysMoHHas CTpYKTypa BUJa»,
«Cxema mposiBIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIiue CHIBI  SBOJIOLUN,
«DKOJOTHYeCcKass M30JALus TMOMyJSIMKA ceBaHCKOM (openn», «Il'eorpaduueckas wuzomsauus
JIMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI JaypcKoiD», «[lomyasiuoHHbIE BOJHBI YUCIEHHOCTH
XMITHUKOB U XKepTB», «Cxema JeHCTBHA eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILIECTBOBAHUEY, «MHnycrpuanbHbIi MEJIaHU3M», «Kusbie HCKOIIaeMBIEY,
«IIokpoBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemynpexnaromas oOkpacka >KHUBOTHBIXY,
«Duznonornueckue agantanum», «IIpucrmocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIILHOCTBY,
«Kputepun Buma», «Bugsl-nBoiiHukm», «CTpykTypa BuUga B npupoae», «CrocoOs
BunooOpasoBanusi», «l'eorpaduueckoe BumooOpazoBaHWe TPEX  BUIOB  JIAHABIIICH,
«DKOJIOTMYECKOe BHMJI000pa3oBaHKME BHUIOB CHUHUILD, «llomuruionasl pactenuit», «KamyctHo-
pEeNCUHBI THOPUIY.

O6opynoBanue: repbapur pacTeHuil, KOJUIEKIIMA HACEKOMBIX, Yydena NTHUIl U 3Bepel
IpUMepaMy Pa3IMuHBIX TPHCIIOCOOICHHH, dydena NTHII M 3Bepeil pa3HBIX BHIOB, repbapuu
pacTeHuil OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pa6oTa «BrIsiBIeHNEe U3MEHUYUBOCTH Y 0CO0€H OTHOTO BUIAY.

JladopaTopnasi padora «lIpucnocoOneHuss OpraHu3MOB W HMX OTHOCUTEIbHAs
11e71eco00pa3HOCTY.

JlabopaTopnasi paboTa «CpaBHEHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHUIO).
Tema 3. Maxkpo3Boonus 1 eé pe3yJibTaThl

Metonel  u3ydeHus MakposBoyronuu. llaneoHTonormdeckue MeETONBl  M3YyYEHHS
sBomton. [lepexoanbie GopMbl U PUIOTEHETUYECKHUE PSIBI OPTAHU3MOB.



buoreorpaduueckne meronsl usyuyeHus sBomouuu. CpaBHeHue ¢iaopsl U (ayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emiun. BUIbI-D)HIEMHUKN U PETUKTHI.

DMOPHOJIOTUYECKHE U CPAaBHUTEIBHO-MOP(POIOTUISCKUE METOIBI M3YUYCHUS JBOJFOITHH.
['eHeTHUECKHUE MEXaHMW3MbI SBOJIIOIIMU OHTOTCHE3a W TIOSBJICHUS DBOJIOIMOHHBIX HOBIIECTB.
['oMostornyHbIC ¥ aHAJIOTHYHBIC OpraHbl. Py TMMEHTapHBIC OPraHbl U aTaBU3MbI. MOJIEKYIISIpHO-
TCHETUYCCKUE, OMOXMMHUYECKHME M  MaTeMaTHYEeCKUE METOJbl  W3YUCHHsS]  ABOJIOIUH.
I'omonornunbie TeHbl. COBpEMEHHBIC METOIbI IIOCTPOCHHUS (PHIIOTCHETUIECKUX JCPEBHEB.

XpOMOCOMHBIG MyTaluu U 35BOJIIOIHA TCHOMOB.

OOmme  3aKOHOMEpHOCTH  (TpaBWiIa)  HBOMIOUMH. [lpunyun  cmeHvl  QYHKYU.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoHcTpaLuu
Hoptpetst: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkens.

Talnuibl ¥ cxembl: « DUITOTEHETUYECKUN PsIZT JIOMIAIN», «APXEONTEPUKCY», «3Bepo3yOnie
smepb», «Crerouedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlpeiid xoHTHHEHTOB», «PenukTel», «HavambHble CTaguu >MOPHOHAIBLHOTO
Pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOrMUHbIE U aHAJIOTUYHBIE OPraHb», «PyTuMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpbl 4YeIOBEKa M IIMMIIAH3e», «[JIaBHbIC HampaBICHUS
ABOTIONUNY, «OO0ITHE 3aKOHOMEPHOCTH IBOJTIOIIHI).

O6opynoBaHue: KOJUICKIIHH, TepOapuu, MYJSDKH HCKOMAeMBIX OCTaTKOB OPTaHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, @HAJIOTHYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HaCEKOMBIX.

Tema 4. IIpouncxoxnenue U pa3BUTHE JKM3HU HA 3emJie

HayuHble rumoTessl MPOUCXOXKIEHHUS XH3HM Ha 3emiie. AOMOTreHe3 M NaHCIEePMMUS.
JloHayuHble TPEICTaBICHUS O 3apOXKICHUU JKU3HU (KpealuuoHMU3M). ['mmore3a MOCTOSHHOIO
camo3apOo>KJIeHUs KU3HU U €€ onpoBepkeHue onsltamMu @. Penau, JI. Cnamtannanmy, JI. Ilactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ATanbl HEOpraHM4ecKoi 3BotouK. [ naneTapHas (reosorndyeckas) BOJIOLHS.
XumHuuecKkasi 3BOJIONM. AOHOT€HHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. O0Opa3zoBanue noiuMepos u3 MoHoMepoB. KoariepatHas runoresa
A. W.Omapuna, rumorteza mnepBudyHOro OynboHa J[x. XomnjeitHa, TeHETHYECKas THUIIOTE3a
I'. Ménnepa. Pubosumer (T.Yek) m rumore3a «mupa PHK» V. I'mnbGepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emiam u wmeroawsl €€ u3ydeHus. VIckomaembple OpPraHMYEeCKHE OCTATKH.
FGOXpOHOJIOFI/IH u eé MCTOABI. OTHOCHUTENbHAS u a6CO.HIOTHaJI TCOXPOHOJIOTHA.
['eoxpoHoOTMYECKas MIKaJIa: S0HBI, PbI, TEPHUOJIBI, STTOXH.

HavanpHble 3Tanel opraHndyeckoil aBomtonuu. [losBneHne 1 3BOIOLUS MEPBBIX KIETOK.
Opoumonust MeTtabonu3ma. Bo3HuKHOBeHHME mepBbIX 3KocucTeM. CoBpeMEeHHblE MUKpPOOHBIE
OMOTNIEHKM Kak aHajor mepBeIX Ha 3emse coobmectB. Crtpomaronutsl. [IpokapuoTel u
9YKApHOTHI.



[TpoucxoxaeHue dykapuoT (CUMOMOTEHE3). DBONIOIMOHHOE MPOUCXOKICHUE BUPYCOB.
HponcxomneHHe MHOTI'OKJIETOYHBIX OpraHnu3MoOB. Bo3uukHoOBeHne OCHOBHBIX Tpynn
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIONMM BBICHIMX pacTeHUH. OcHOBHbIE apoMop(o3bl PAaCTEHUH.
Boixop pactenuii Ha cyury. [losiBieHne ciopoBbIX pacTeHUl U 3aBoeBaHue UMU cylid. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Benpckas dayna. KemMOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpAOBbIE
KUBOTHBIC. JKU3Hb B BOJIC. DBOJIIOIMS MMO3BOHOYHBIX. [Iporcxokaenne ambuOuil U penTHIIHA.
[IpoucxoxaeHne MICKOMUTAINUX W mTull. [lpuHnun kimoueBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3zButnre u3HM HA 3eMiIe TI0 IpaM | MePUoIaM: apXeil, MPOTepo30H, Mareo30i, Me3030H,
KaifHO30#. O011as XapakTepuCcTUKA KJIMMaTa U reoJIoTHYecKux mporeccos. [losBnenue u pacuser
XapaKTEePHBIX OPraHW3MOB. YTJeo0pa3oBaHHE: €ro YCJIOBHS W BIUSHHE Ha Ta30BBIA COCTaB
aTMOCQEepBHI.

MaccoBble BBIMUPAaHHUSI — 3KOJIOIMYECKHe KpU3UCHI mpouuioro. IlpuduHel u cneactBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIM 3KOJIOrMYECKHil Kpusuc, ero ocobeHHoctu. ITpobiema
cOoXpaHeHMs OMopa3HooOpasus Ha 3emiie.

CoBpeMeHHas cucTeMa opranuyeckoro mupa. [IpuHuumnel kiraccudukay OpraHu3MoB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoHcTpanuu

Ioptpetel: @. Penu, JI. Cnamnannanu, JI. [lacrep, U. WM. MeunukoB, A. W. Onapun,
Jx. Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabnumel u cxeMbl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lactepa mo u3yueHuto
caMo3apokIeHust xu3Hu», «Cxema ombita C. Mmwmuiepa, I'. FOpu», «3OTtansl HeopraHu4ecKou
3BONMIOLMNY, «I'eoxpoHosornueckas mkana», «HaudanpHble 3Tanbl OPraHUYECKON HBOJIIOLUNY,
«Cxema 00pa3oBaHus SYKapUOT IMMyTEM CUMOHOTeHe3a», «CrucTema KUuBOH nMpupo by, « CTpoeHue
BUpYyca», «Apomopdo3bl pacTeHmit», «PuHHODUTEY, «OMTHOKIETOYHBIE BOJOPOCINY,
«MHorokneTounsle Bogopociw», «Mxw», «llamoporHukn», «l'0J0CEMEHHBIE pPACTEHUS,
«Opranbl IIBETKOBBIX pacTeHHUi», «Cxema pa3BUTHS IKUBOTHOTO MHPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocreitmmey, «Kumeunononoctusie», «llnockue yepBu», «HUiaeHUCTOHOTHEY,
«Pov10BI», «3emHOBOAHBIEY), «[Ipecmbikaromuecs», «Iltuiby, «Muekonutaromme», «Pa3Butue
JKU3HU B apXxeuckoul spey», «Pa3BuTue XKU3HU B IPOTEPO30MCKOU 3pey», «Pa3zBuTue XKu3HU B
1aJIC030MCKOM dpe», «Pa3BuTue KU3HU B ME3030UCKOM 3pe», «Pa3BUTHE )KU3HU B KAHO30MCKOU
ape», «CoBpeMeHHas CUCTeMa OPTaHMYECKOTO MUPAY.

Oo6opynoBanue: repOapud  PaCcTCHUN PA3TMYHBIX OTICIIOB, KOJUICKIIUU HACEKOMBIX,
BJIQKHBIC TPEMaparbl XUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIMU HWTJIOKOXHX, CKEJICTHI
MMO3BOHOYHBIX JXHUBOTHLIX, Yyde€jia IITUL U 3Bep€ﬁ, KOJIJICKIINU OK&MCHCJ’IOCTCﬁ, ITIOJIC3HBIX
HCKOIIAEMBIX, MYJISKH OPTaHUYECKHX OCTATKOB OPTaHU3MOB.

Bupryaabnas jgaéoparopnas padora «MoaenupoBanue onbiToB Mumepa—tOpu mo
M3YYCHHIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSUHCHHI B IEPBUIHON aTMochepey.



JlaboparopHasi padora «/I3ydyeHre M ONHMCAHME MCKONAEMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnyeckass padora «l3yueHne O0COOCHHOCTEH CTPOEHUS PACTEHHUH pa3HBIX
OT/IETIOBY.

IIpakTnyeckas padora «l3yuenre ocoGeHHOCTEN CTPOSHNUS TO3BOHOUHBIX )KUBOTHBIX».
Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOIeHe3
Pa3nens! u 3agaun aHTpONOA0ruM. MeTo1bl aHTPOIIOJIOTUH.

CraHoBNIeHHE TPEJICTABICHUNA O MPOUCXOXKJICHUU 4YesIOBEeKa. Penuruo3Heie BO33pEHHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTBo 4YenmoBeka € JKMBOTHBIMH. CHCTEMaTHUECKOE TIOJOKEHHE YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKA C JKMBOTHBIMH: CpPaBHUTEIHHO-MOP(HOIOTHYECKHE,
aMOpHoIoTHYeCKHe, (U3UOJIOTO-OMOXUMUYECKHE, ToBeAeHUecKue. OTIUYUs YeJoBeKa OT
KHUBOTHBIX. [IpAMOXO0K/IEHHE W KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3Ta U BTOPO CUTHAJIbHON CUCTEMBI.

JBwxymue cwibl  (QakTOpbl)  aHTPOINOreHe3a: OWOJIOTUYECKHEe,  COLMAIBHEIC.
CooTHolIeHrne OMOJIOTHYECKUX U COLMANIbHBIX (DAKTOPOB B aHTPOIOI€HE3E.

OcHOBHBIE CTaJUU aHTpOIIOreHe3a. PaHHue yenoBexooOpasHble 00e3bsTHBI (MPOKOHCYJIHI)
Y paHHHE TOHTUIBI — OOIIUE MPEIKH YeTTOBEKOOOPa3HBIX 00€3bsiH U JTIOACH. ABCTPaIONUTEKH —
JIBYHOTHE TMPENKu Jroaeil. YeloBeKk yMelbld, MepBble U3rOTOBICHUS Opyauid Tpyna. Yemoek
MPSIMOXOJISAIINI U TIEPBBIN BBIXOJ Jitojel 3a mpenenbl Adpuku. UenoBek reiaenbOeprekuilt —
00IIMi TPeIOK HeaHAePTaIbLCKOTO YeJIOBEKa U YEJIOBEKa pa3yMHOT0. YenoBeK HeaHIepTaIbCKUI
Kak BUJ JIKOJEA XOJIOJHOrO Kiumara. YeaoBeK pa3yMHbId COBPEMEHHOIO THUIA, JEHUCOBCKHM
YeJl0BEK, OCBOEHHE KOHTUHEHTOB 3a npezenaMu Adpuku. [laneoreneTrka u najaeoreHoOMHKa.

OBOJIOLUS COBPEMEHHOro 4esoBeka. EcTecTBeHHbIN OTOOp B MOMYJISALUSAX YeIOBEKa.
MyTanuoHHbIH npouecc U noauMopdusM. IlonyasiuoHHbIE BONHBL, Apeiid) reHOB, MUrpalus U
«a((exT OCHOBATENIS» B MOIMYJISALUAX COBPEMEHHOI'O UEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbume pacel: eBponeounHas (eBpasuiickas),
aBCTpaJIO-HErpouHasl (9KBaTOpHalibHAs), MOHIOJOUIHAsA (A3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pAacCEeJICHHsA 4YeloBeKa 10 IuiaHere. EauHCTBO  4enoBeyeckux pac. Hayunas
HECOCTOATENIBHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSIM OKpPY KarolIei
cpensl. BamsiHue reorpaduueckoit cpeabl U apeiida reHoB Ha MOPQOJIOTHIO U (HU3HOJIOTHIO
YeJI0BEKA.

MexauciuiuinHapaple  MeToAbl B (pu3nyeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
3BOJHOI_[I/IOHHEUI AHTPOIIOJIOT U u MMaJICOAHTPOIIOJIOTUA YCJIOBCUCCKUX HOHyHHL{HfI.
bruoconmaneHple  WCClieOBaHUS — OPUPOABI  dYeloBeka.  VcciemoBaHWe — KOXBOJIOIMH
OHMOJIOTMYECKOT0 U COLMATBHOTO B YEIIOBEKE.

JdeMoHcTpannmn

Ioptpetwt: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.



Tabnumel M cxembl: «MeToAbl  aHTPOMONIOTUN», «[ OMOBHOW MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBI», «CKeNeT 4enoBeKa M CKelleT MMMIaH3e», «PyaumeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aHTPONOIEHE3a», «ODBOJIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpasionurek», «HenoBek yMensli», «HenoBek NpAMOXOIAmuin», «/[eHuCOBCKUI YeT0BEK»
«Heanpepransip», «KpoManboHIB», «llpenkn udenoBeka», «OTambl 3BOTIOLUN YEIOBEKAY,
«Pacel yenoBekay.

O6opynoBaHKe: MYJISDKA OKaMEHEJIOCTEH, IPEIMETOB MaTePUATBHON KYJIbTYPBI TPEIKOB
4enoBeka, penpoaykiuu (pororpadun) KapTUH ¢ MUPOTOTHISCKIUMH U OMOIEHCKUMU CIOKETaMU
MIPOUCXOXICHUS YeJOoBeKa, (Gororpaduu HAXOJOK HCKOMACMBIX OCTATKOB YEJIOBEKA, CKEJeT
YeloBeKa, MOJICNIb Yeperna YeloBeKa W 4Yepera HIMMIIaH3€, MOJICNb KHUCTH YEeIOBEKAa U KUCTH
[IMMITaH3€, MOJICIIH TOPCa MPEIKOB YEIOBEKA.

JlaGopaTtopnas pa6ora «/3yuyeHne OCOOCHHOCTEH CTpPOEHHS CKelleTa 4YeloBeKa,
CBSI3aHHBIX C IPAMOXOXKIACHUEM.

IIpakTHyeckas padora «lI3ydyeHne 3K0IOrHYECKUX aJanTalUi YeIOBEKay.

Tema 6. Dkosormss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kaloule cpeaoi

3apoxaeHue ©W pa3BuTHE OKoyormk B Tpyaax A.I'ymGompara, K. @. Pynse, H.
A. CeBepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznenst u 3amgaun skosnoruu. CBsi3b
SKOJIOTHHU C APYTUMHU HayKaMmH.

Metonap! 3konoruu. IloneBsie HaOMIOACHNS. DKCIIEPUMEHTHI B SKOJIOTMH: IPUPOJHBIE U
nabopaTtopHble. MojienupoBaHue B 3KOJOTMH. MOHUTOPHHI OKpY’KalOIIeH Cpelbl: JTOKAJIbHbIH,
pPErHOHANIbHBIN U TJI00AIBHBIN.

3HaueHUE KOJIOTUYECKUX 3HAHWM JUIS YeJIoBeKa. DKOJIOIMUECKOe MHUPOBO33PEHHUE Kak
OCHOBa CBs3eil uyenoBeyecTBa ¢ MNpupoAord. DOopMHpOBAHUE HSKOJOTUYECKOW KYJIbTYPHl U
9KOJIOTMYECKON IPaMOTHOCTH HACEJICHUS.

JleMoHcTpanun

Ioptpetsl: A. 'ym6onpar, K. @. Pynse, H. A. CeBeprioB, DO. I'ekkenn, A. Tencnu, B.
H. Cyxaués.

Tabuuibl U cxembl: «Pa3genst skonorumny», «Metoasl skoaorun», «Cxema MOHUTOPUHTA
OKpY>KaloIlIe Cpeabl».

JlaGopaTtopnas padora «/3yueHne MeTo0B YKOJIOTHUECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl u cpea o0UTAHUS

Okonorudyeckne (GakTopbl W 3aKOHOMEpHOCTH uX JeictBua.  Knaccudukanms
9KOJIOTHUECKUX  (akTopoB:  aOuoTuyeckue, OHOTHUECKUe, aHTpororeHunle.  OOuue

3aKOHOMEPHOCTH JEUCTBHs dKojoruueckux ¢akropos. IlpaBuno muaumyma (K. IlInpenrens,
10. JIn6ux). TonepaHTHOCTh. DBPUOHMOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MBI.



Abuotnueckue GaxTopbl. CBET Kak 3KoJoruueckuil ¢paxtop. [leiicTBrue pa3HbIX y4yacTKOB
COJTHEYHOTO CIIEKTpa Ha OPTaHU3MBL. OKOJIOTHYECKHE TPYIIBl PACTCHHH W SKUBOTHBIX TI0
OTHOIIECHMIO K cBeTy. CUTHaNIbHas poiib cBeTa. DOTONEPUOIU3M.

Temnepatypa kak sSKosiorndeckuil Qaxtop. JleficTBue TemIepaTypbl Ha OpPTraHU3MBI.
[ToikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skonorndeckuii daxtop. IlpucnocoOnenuss pacteHuil K moaaep KaHuio
BojHOro Oananca. Kiaccudukanus pacreHuid 1o orHowmeHHo K Boje. [Ipucnocobnenus
JKUBOTHBIX K U3MEHEHHUIO BOJHOIO PEXUMA.

Cpenbl OOMTaHMSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs, TTyOWHHAs
MOATIOYBEHHAs, BHYTpHOpraHU3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opranu3moB. [IpucnocoOaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue purMmbl. BHemHne u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOIUYHBIE PUTMBI.
[TprcnocoOaeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA KHU3HH.

Kuznennsie ¢popmbl opranu3moB. [Tonarue o xu3HeHHol (opme. KuzneHnsie Gopmbl
pacTeHMii: JepeBbs, KYCTAPHUKH, KYCTAapHWYKH, MHOTOJICTHHE TPaBbl, OJHOJETHHE TPAaBBHI.
XKuznennoie (GOpMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTPOCHHUS 1 00pa3a >KU3HHU.

buotnueckue Qaktopel. Buabpl OHMOTHYECKMX  B3aUMOJEHCTBUH: KOHKYPEHLIHS,
XHUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, kooneparys, MyTyaln3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO,  HaxyieOHMYecTBO). Herpoduueckue  B3aumonelcTBUs  (TONMHUYECKUE,
¢dopuueckue, ¢adbpuueckue). 3HaueHHE OMOTHYECKUX B3aWMOJEHCTBUH Ui CYIIECTBOBAHUS
OpPraHu3MoB B cpesie ooutanus. [[puHIuN KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHcTpaLuu

Tabnuiel U cxeMbl: « DKoJorudeckue GakToper», «CBETOBOH CIEKTP», « IKOIOTHUSCKHE
IPYNIbI )KUBOTHBIX TIO OTHOLLIEHUIO K CBETY», « TemIoKpOBHBIE )KUBOTHBIE», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIOTUYECKUE aTaNTalllKd >KUBOTHBIX», «Cpeapl OOMTaHHS OpPraHU3MOBY,
«buonoruueckue putMeDy, «KusHeHHble (GopMbl pacTeHuin», « KuzneHHsle pOpMbI KUBOTHBIXY,
«IKocHUCTeMa IIMPOKOIUCTBEHHOTO Jieca», «DKOCUCTEMa XBOWHOro Jieca», «llenu nmuranusy»,
«XumanaectBoy, «Ilapasutuzmy, «Konkypenmnusay, «Cumonosy», «KommeHncammuzm.

Oo6opynoBanue: repdbapur  pacTeHU M IHKUBOTHBIX, IMPHUCIOCOOJEHHBIX K BIUSHUIO
pPa3NUYHBIX  SKOJIOTMYECKUX  (AKTOpPOB, TIepOapuM  CBETOJNIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHHUI, CBETOJIIOOWBEIC, TEHEIIOOWBHIE M TEHEBBIHOCIHMBHIE KOMHATHBIC
pacteHus1, repOapuu U KOJJIEKIMH TETUI0MI00UBBIX, 3MMOCTOMKHUX, MOPO30YCTOWYMBBIX pACTEHUH,
yyyesia MNTULl U 3Beped, repdapuu pacTeHMi, OTHOCALIMXCA K TUrpoduraMm, Kcepoduram,
Me30(uTaM, KOMHATHbIE PACTEHUS JaHHBIX I'PYTII, KOJJIEKIUHU KUBOTHBIX, OOMTAIOLINX B Pa3HbIX
cpemax, TrTepbapuM W KOJUIEKIMM pPACTEHWH ¥ JKUBOTHBIX, OOJaNalOmMX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBHM JKHU3HH, TIepOapuu M KOJJIEKIHH
pacTeHuil M KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, YUYAaCTBYIOUINX B
pa3NUYHbIX OMOTHYECKUX B3aUMOJCHCTBHUSAX.

JladopaTopHasi padoTa «BrisiBJIeHHE TPUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHHIO CBETa».



JlabopaTopnasi pabota «BpisiBIeHHEe MNPUCTOCOOJICHUI OpPraHU3MOB K  BIIHSHUIO
TeMIIePaTyPbD».

JlabopaTopHasi pa6oTa «AHAaTOMHUYECKHE OCOOCHHOCTH PACTEeHUH W3 pPa3HBIX MECT
OoOHUTaHHS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMA

DKOJOTHYECKHE XapaKTePUCTUKH Momysaiuu. [lomymsius kak Ouoioruyeckas cucTeMa.
Pons HeomgHOpomHOCTH cpenpl, (U3MUECKHUX OapbepoB U OCOOCHHOCTEHW OHWOJOTHH BHUIOB B
(hopMUPOBaHUU MTPOCTPAHCTBEHHON CTPYKTYPBI MOMYJIsAIMil. OCHOBHBIC MTOKA3aTEH MOMYJISIINH:
YHUCIEHHOCTD, IUIOTHOCTb, BO3pAacTHAasA W IMOJIOBAsI CTPYKTypa, POXKAAEMOCTb, IIPHUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIHSL.

Dkojorudeckasi CTpykTypa nomyisiiuu. OleHKa YMCICHHOCTH MOmyssiuu. JuHamuka
MOMYJIALMK U €€ peryisaius. buotTudeckuil moTeHuuan nomnyssiua. MoaenupoBaHue TUHAMUKA
nomyssiuu. KpuBble poctra uuciaeHHOCTH mnomyisuuu. Kpuble BbhkuBaHus. Perymnsius
YUCJICHHOCTU TMOMYJIALHI: poib (AKTOPOB, 3aBUCSIIUX W HE 3aBHUCSIIMX OT IUIOTHOCTH.
DKoJoru4ecKue crpareru BuaoB (r- u K-crparerun).

[Tonsitue 00 »KojMOTMYECKOW HUIIE BUAA. MectooOuTaHue. MHOromMepHas MOJEb
skosiornyecko Humm k.M. Xarunacona. Pazmepsl skomornueckor HUIIM. [loTeHnnanbHas u

pcain30BaHHass HUIIN.

Bun kak cucrema momynsuuid. Apeanbl BUJIOB. BHUIBI M UX KU3HEHHbBIE CTPATETHH.
DKOJIOTNYECKUE DKBUBAJIEHTEI.

3aKOHOMEPHOCTH IIOBEIEHUS M MWIPALMKA JKUBOTHBIX. bBHOJIOTMYECKHME WHBA3HH
Yy’KE€pPOJHBIX BUJOB.

JeMoHcTpanuu

IToprpet: Ix. N. XaTunHCOH.

TaGuuIbl ¥ CXeMBbI: « DKOJIOTHYECKUE XapaKTePUCTUKH oMYy, «IIpocTpancTBeHHAst
CTPYKTypa mnonyisauun», «Bo3pacTHble mnupamuabsl nomnyiasiun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM PaA3JIMYHBIMM OpraHudMamu», «Mopenb 3Kojorudeckod Humu JIx.

N. XaTtuunconay.

Oo6opynoBanue: repOapuu PacTeHUMN, KOJJICKIIUU JKUBOTHBIX.

JladopaTopnasi padora «I[IpucrocobneHus ceMssH paCTeHUH K pacCeICHUION.
Tema 9. DKoJI0rHsI COOOIIECTB. DKOJOrHYecCKHe CHCTEMBI.

CoobmectBa opranu3MoB. bruorieHo3 u ero crpykrypa. CBs3u MeXIy OpraHu3MaMu B
ouoreHo3e.

OkocucremMa Kak oOTkpblTas cuctema (A. Jx. Tenciaun). DyHKUMOHAJIbHBIE OJIOKH
OpPraHU3MOB B JKOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHH.



Tpoduueckue nenu u cetu. AGuorndeckue O00ku 3KocucteM. [10UBBI U WITBI B 9KOCHUCTEMAX.
KpyroBopoT BemecTB ¥ MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE [TOKa3aTeau SKocucTeMbl. brioMacca u npoaykuus. DK0JI0ruyeckrue MupaMuabl
qucen, 6MoMacChl U SHEPTUH.

Junamuxa 9KOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HanpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M WX HPUYUHBL. AHTPONOIeHHbIE BO3JICHCTBUS HA CYKIIECCHUU.
KnumakcHoe coobmiectBo. buopaznooOpasue M TOTHOTa KPyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. DKocucmemsbl 03€p U pek. DKocucmemvl Mopeli U OKeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCHvlHb.

AHTpOHOFCHHHe OKOCHCTCMBI. ArpOBKOCI/ICTeMa. ArpoueHos. Paznuuns MCIKAY
AHTPOIIOTCHHBIMU U ITIPUPOJHBIMH S9KOCUCTCMAMMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposckas ¢iopa u dayna.
CunaHTponu3amus TOpOJACKON (dayHbl. buonormdyeckoe W  XO3SMCTBEHHOE 3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHU3MOB B
sKocucTteMax. Poib  kackaonoeo sggexkma u 6ud08-30upukamopos (Kuouesvix 6udos) 6
@yHrkyuonuposanuu sxocucmem. llepeHOC SHEPTUU U BEIIECTB MEXKITY CMEKHBIMU YKOCHCTEMAMHU.
YCTOWYUBOCTh OPraHW3MOB, TIOMYJSIIMA W JKOCHCTEM B YCIOBUSX ECTCCTBCHHBIX U
AHTPOINIOT€HHBIX BO3CUCTBUM.

Mexanuzmol  6030elicmeuss  3a2ps3HeHUll  pasHblX Muno8 Ha CYOOPeaHUZMEeHHOM,
OpP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM YDOBHAX, OCHOBbl HKOJOSUHUECKO20
HOPMUPOBAHUS AHMPONO2eHHO20 8030elicmaus. MeTooIoTusT MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX YKOCHUCTEM.

JleMoHcTpanun
[Moptpet: A. Ix. Tencu.

Tabnuiel u cxembl: «CTpyKTypa OHOILIEH03a», « DKOCHCTEMA IMPOKOIUCTBEHHOTO JIECay,
«9KocucTeMa XBOWHOTo Jiecay, «DyHKUMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectTB B 93kocuctemey, «llenmu mnuTtanus (mactOuIIHAs, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUa YHCen», « IKOJIOTHUECKas mupamMuia OnoMaccen», « IKOJIOTHUECKas
nupamuia sHepruny», «OdpazoBanue 6onota», «IlepBuunas cykueccus», «BoccranoBienue eca
IocJie moXapa», « JKocucTeMa o3epa», «ArpoueHo3», « KpyroBoport BewecTB 1 MOTOK 3HEPTUHU B
arpouenose», «IIpumepsl ypooskocuctem.

Oo6opynoBanue: repdapun pacTeHUi, KOJUICKIIMA HACEKOMBIX, YydYesa NTHUIl U 3BEPeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb YKOCUCTEMBI.

IIpakTuyeckas padora «l3ydenue u onucanue ypo03KOCUCTEMBIY.

JlabopaTopnasi paGora «3yueHue pazHooOpa3usi MEIKUX MMOYBEHHBIX UJICHHUCTOHOTHX
B Pa3HbBIX 9KOCHUCTEMAaX).



IKCKYPCUSI«IKCKYpPCUSI B TUIUYHBIA OMOreoreHo3 (B AyOpaBy, Oepe3HsK, elbHHK, Ha
CYXOJOJIbHBIN WM IOWMEHHBIHN JIYT, 03€p0, O0JI0TO)».

IKCKYPCUA«IKCKYPCHUS B arpO3KOCUCTEMY (Ha 10JI€ WK B TEIJIMYHOE XO3SHCTBO)».
Tema 10. Buocdepa — rinodanbHasi IKocucTeMa

buocdepa — obmieraneraprass 0o0oj0uka 3eMild, TJi€ CYIIECTBYET WM CYIIECTBOBAJIa
KU3Hb. PazButHe npencraBienuii o onocdepe B Tpyaax O. 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6mactu 6uochepsl u e€ coctas. JKuBoe BemecTBo 6uochepsl U ero GyHKINU.

3aKOHOMEPHOCTH cyliecTBoBaHusi Ouocdeprsl. OcodbeHHocTn 6rochepsl Kak riodambHOM
sKkocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OMOreOXMMHYECKHUE ITUKIIBI (YTiIepoia, a30Ta). PUTMUYHOCTH siBeHM B Onocdepe.

3onanbHOCTH Ouochepsl. [TonsTue o Onome. OCHOBHBIC OMOMBI CYIIH: TyHAPA, XBOWHBIE
Jieca, CMEIIaHHBIC U ITUPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHBI, MMyCTHIHU, TPOTIMYECKHE Jieca,
BBICOKOTOPBs. KiuMar, pacTUTENbHBIN U )KUBOTHBIM MUpP OMOMOB CYIIITH.

Ctpyktypa W (QYHKIUS JKHBBIX CHCTEM, OIICHKA WX PECYpCHOr0 TOTCHIHMANa |
orochepHbIX QYHKIIHIA.

JdeMoHcTpanun
IToptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabaunel u cxembl: «I'eocheprr 3eman», «Kpyrosopot azora B npupoze», «Kpyrosopor
yriaepojaa B mpupojae», «Kpyrosopor kucnopona B mpupone», «KpyroBopot Bojabl B IPUPOIEY,
«OcHoBHBIE OMOMBI cymny, «Knumatudeckue nosca 3emum», « Tyaapay, «Taiira», « CMmenianHbI#
necy, «upokonucTBeHHbIH J1ecy, «Ctenby, «CaBanHay, «[lycTeiHm, « Tponuyeckuii ecy.

ObopynoBanue: repOapuu pacTeHU pa3HbBIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBek M OKpYyKawIIas cpeaa

DKOJOTHYeCKHe KPH3UChl M HMX MPUYMHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3yIIHOM cpenbl. OXpaHa BO3ayXa. 3arps3HeHHE BOJHOM cpebl. OXpaHa BOIHBIX
pecypco. Pa3pymienne nouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPONOTreHHOE BO3/ICUCTBME Ha PACTUTEIbHBIA M SKMBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO U KMBOTHOTO MHpa. OCHOBHBIC MPUHIIUIBI OXpaHbl MpUpPOabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranndeckue caapl M 300JI0THYCCKUC
MapKH.

OcHOBHEBIE IMPUHIUIIBI yCTOI\/JI‘-II/IBOFO Pa3sBUTHA 4CJIOBCUCCTBA U MPUPOIBI. PaLII/IOHaJILHOG
MPUPOJOTIONB30BAaHUE M COXpaHEHHE OMOJIOTMYeCKoro pasHooOpasus 3emum. OoOmue
3aKOHOMEPHOCTH TJI00aTBHBIX IKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
" €0 BEPOATHBIC TOCIICACTBUA.

PasButne METO/IOB MOHUTOPHHIA pa3BuUTHUA ONAacHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmvie uccneo008aHus nepexooa K pecypcocbepezatouyet u



KOHKYPEeHmOCnocobHol  sHepeemuxe. buonocuueckoe  pasnoobpasue  u  6UOpecypchi.
Hayuonanvnvle ungopmayuonnvie cucmemol, obecneuusarowue 00Cmyn K uHgopmayuu no
COCMOAHUIO OMOENbHBIX 81008 U dKocucmem. OCHOBbL IKOpeabUIUmMayuy IKOCUCMeM U Cnocob08
00pvObL ¢ buonospedcoenusmu. Pexoncmpykyus MOpCKUX U HA3eMHbBIX IKOCUCTIEM.

JleMoHcTpanun
Tabnuubl ¥ cxeMbl: «3arpsizHeHHe  atMocdepbl», «3arps3HeHue Truapochepb,

«3arpszHenue nouBb», «[lapHuKoBIi 3pPexT», «Oco00 oxpaHseMble IPUPOIHBIE TEPPUTOPHUL,
«Mojienu ynpasisieMoro MUpay.

Ob6opynoBanue: pororpadguu oxpaHseMbIX pacTeHUH U )KUBOTHBIX KpacHoii kuuru Poccuiickoit
®enepannn, KpacHol KHUTH peruoHa.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOECHMS OOYy4YarOIIUMUCS
IporpamMM CpegHero o0mero o0pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpyKkType JTUUHOCTHBIX pe3yJIbTaTOB OCBOCHMS MPOrpaMMbl IO OMOJIOTUHU BbIJEIIECHBI
CIIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYyYalOIIMMHUCA  POCCUHCKOM  Ipa)K1aHCKON
UJECHTUYHOCTH — rOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEJIBHOCTH "
CaMOOINIPEIENCHHUIO, Haluyue  MOMUayuu K 00yUYEeHHIO OUO0JIOTUY, YeleHanpasieHHoe
pazeumue BHYTPEHHUX yOSKICHUI JTMYHOCTH HAa OCHOBE KIIFOYEBBIX LIEHHOCTEH U HCTOPUYECKUX
TPaJULMKA pa3BUTHA OUOJIOIMUYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00YUaIOIINXCS
PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMM, IPUCYILUMHA
CUCTEME OHMOJIOrN4EeCKOro oOpa3oBaHus, Haiuuue npasoco3HaHus YKOJIOTHIECKON
KYJIBTYPBl, CHOCOOHOCMU CMABUMb NN U CTPOUTD KU3HEHHBIE TUIaHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbI IO OMOJIOTHUU JOCTUTAIOTCS B €JUHCTBE
y‘-IG6HOI>i W BOCITUTATEIbHOU ACATCIIBHOCTU B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COLIMOKYJIBTYPHBIMH, UICTOPUYECKHUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM, IPUHATHIMHU B
OGH.IGCTBG npaBujiaMM M HOPpMaMH IIOBCACHHUA H CHOCOGCTByIOT mnponeccaMm CaMoOIIO3HAHUA,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHsA, PAa3BUTUS BHYTPEHHEW MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXECHHSI K 3aKOHY M IPaBONIOPSAJKY, YEIOBEKY Tpyla M CTaplieMy IIOKOJICHHIO, B3aMMHOI'O
yBaXXeHHs, OEpeKHOro  OTHOIIEHHS K  KyJbTypHOMY  HACJleIUW0 U TPaJAULUAM
MHOTOHAaIMOHAJIBHOTO Hapoaa Poccuiickon Penepannu, NpUpOAE U OKPYKAIOLIEH cpelie.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «bronorus» 10MKHbBI OTpaxarb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIINXCSl PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpPEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPHMEHTAlUi, ITO3UTUBHBIX BHYTPEHHHX
yOEXKIEHUM, COOTBETCTBYIOIIUX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUIHCKOTO  OOLIeCTBa,
pacIIMpeHe KU3HEHHOTO OIbITa W OIBITA JEATEIBHOCTH B IPOLIECCE PEAIN3ALMA OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATENbHOMN JAE€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) IPaKAAHCKOI0 BOCIIMTAHUSA

c(OPMHUPOBAHHOCTh ~TPAKIAHCKON TMMO3UIMH  OOYyYarollerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIeCTRa,;



OCO3HAaHHME CBOMX KOHCTHTYIIMOHHBIX MpPaB W OOS3aHHOCTEH, YBa)XCHME 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOpLIeCKOI\/JI ACATCIIBHOCTH IIPpHU CO3JaHHUN y‘~I€6HI)IX IMPOCKTOB,
PCUICHUN y‘{e6HLIX M IIO3HaBAaTCJIbHBIX 3aJ1a4, BBIIIOJIHCHHU OMOJIOTMYECKUX OKCIICPUMCHTOB;,

CHOCOOHOCTh  ONpEAENATh COOCTBEHHYIO HO3MLHMIO [0 OTHOIIEHUIO K SBJICHUAM
COBPEMEHHOM KHU3HH U OOBICHATH €€;

YyMEHHE YYHUTBIBAaTH B CBOMX JICWCTBUAX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIEHUSAMH, KYJIbTYPHBIMUA IIEHHOCTSIMUA U COIIMAIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJIHEHUS YYEOHBIX,
MO3HABATEJIBHBIX W HCCIEIOBATEIbCKUX 3a/7a4, YBAKHUTEIBHOTO OTHOIIEHUS K MHEHUIO
OIIOHEHTOB MPH 00CYkICHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKON JAEATEIBHOCTH;

2)IATPUOTHYECKOI0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh POCCHICKON TPaKIAHCKON MICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepeln PoauHO, ropaocTtu 3a cBOW Kpai, CBOIO

Ponuny, cBO SI3BIK U KYJBTYPY, MPOILUIOE U HACTOSIIEE MHOIOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJAHOMY HACICAMI0 W MaMSITHUKAM MPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CITOCOOHOCTh OIIEHMBATh BKJIAJI POCCHUUCKMX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OHMOIOTHH, TOHUMaHHSI 3HAYEHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPHUPOJIbI, B )KU3HU YEIIOBEKA U

COBPEMEHHOI0 00I11eCTBA;

ujeiHast yOeK IEHHOCTh, TOTOBHOCTH K CITY)KEHUIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUHUCKOr0 HApoAa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, dTHUECKOTO TIOBEICHUS;

CHOCOOHOCTh OIICHHMBATH CUTYAILMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;
OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NMPUHATHSA LIEHHOCTEH CEeMEWHOM XKM3HU B COOTBETCTBUU C TPAAMLIUIMU HAPOJIOB

Poccuu;

4)3cTEeTUYECKOT0 BOCTIUTAHMS:



ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYast 3CTETUKY ObITA, HAYYHOT'O ¥ TEXHUYECKOTIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHHI;

IIOHHMMaHHEC SMOILIMOHAJILHOI'O BOSI[CﬁCTBH?I JKHUBOM npupoanl 1 e€ OECHHOCTH;,

FOTOBHOCTb K CaMOBBIPAXKCHHUIO B Pa3HbIX BHUIAAX HCKYCCTBA, CTPCMJICHUC IIPOSBJIATH
KadecTBa TBOp‘IGCKOﬁ JIMYHOCTH,

S)pusuyeckoro  BocnuTaHUS, (OPMHUPOBAHMA  KYJBTYpPbl  310POBbS H
3MOLMOHAJILHOIO 0JIArOMOTYYHs:

MOHUMaHME U peanu3alys 3J0pOBOro U 6€30MacHoOro oopasa KU3HM (310pOBOE MUTAHUE,
COOJIIO/ICHNE TUTUEHUYECKUX TPABWI M HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHH M OTIBIXA,
peryisipHas (U3MuUECKash aKTUBHOCTb), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOT'O
OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAHUE [EHHOCTU TMPABWI WHIUBUIAYATbHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3/I0POBBIO M JKM3HU JTFOJICH;

OCO3HAHUE TOCJIEICTBUN W HEMPUSITHS BPEIHBIX NPUBBIUEK (YHNOTPEOIEHUS aIKOTOJId,
HapKOTHKOB, KypeHHUs);

6)Tpya10BOro BOCIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IICHHOCTH MAacTEPCTBA, TPYIOTIO0HE;

TOTOBHOCTh K  AaKTHUBHOM  JEITEIbHOCTH  TEXHOJIOTMYECKOM M COLMAJIbHOU
HAMpPAaBIEHHOCTH, CHOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBIMOJIHATH

TaKYyI0 JACATCIbHOCTD,

MHTEpeC K pa3inyHbIM chepaM mpodecCHOHANBHON AeATeNbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BHIOOpP OyayIiei mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPA30BaHUIO HA TMPOTSHKEHUU BCEH
KU3HU;

7)3K0JIOrHYeCKOro BOCIIUTAHUS:

HKOJIOTMYECKH 11eJeco00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

MIOBBIIIEHUE YPOBHS HKOJOTHYECKOM KYyJIBTYphl: MPUOOPETEHHE OIbITa IIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXKHBIX IOCJIEICTBUAN JI OKPY KAIOIIEH CPENbI;

OCO3HaHHUE I1100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U IyTel UX pelleHus;

CIOCOOHOCTH MCIOJIb30BATh MPUOOPETaeMbIe TIPH U3yUYECHUU OMOJIOTUY 3HAHUS M YMCHUS
NIPU PEIICHUU TMPOOJIEM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOIOIB30BAHUEM (COOIIIOICHHE
MPaBWJI TIOBEJICHUSI B MPHUPOJC, HANPABICHHBIX HA COXPAHCHHE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHUOB, SKOCHCTEM, OHOChephI);



aKTUBHOE HEIPUATUE ACUCTBUM, NPUHOCAILIUX BpPEI OKPYXKAIOLIEH IPUPOJHOU cpene,
yMEHHE MPOTHO3UPOBATH HEOJIATONPUATHBIE SKOJIOTHMUECKHUE IMOCIEICTBUS MPEITPUHUMAEMbIX
JICWCTBUI U NPEJOTBPALLATD HX;

HaJU4Me Pa3BUTOTO SKOJOTMYECKOIO MBILUICHHUS, 3KOJIOTHYECKON KyJIbTYphl, OIbITa
JEATEIIbHOCTH  DKOJIOTMYECKOM  HAIpaBJICHHOCTH, YMEHHUS pPYKOBOACTBOBAaTbCA HWMH B
MO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIbHON MpaKTHKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTU IKOJIOTMYECKOW HAMPABIEHHOCTH;

S)IleHHOCTI/I HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd M OOIIECTBEHHOM TMpPaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CMOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBCPIICHCTBOBAHUC SI3BIKOBOM M YNTATEIBLCKOU KYJbTYPbI KaK CpCACTBA BBaHMOﬂeﬁCTBHﬂ
MCXKAY JXOAbMU U ITO3HAHUA MHPA,

MOHUMaHHE CIEeMU(PUKUA OHOJOTUM KaK HayKH, OCO3HaHUsS €€ ponu B (HOPMHUPOBAHUU
PaMOHAIIFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU LEJIOCTHOTO MPEACTABICHNS 00 OKPY’KaIoIIeM
MHUpEe KaK O €IMHCTBE MPUPOJBI, YeJIOBEKa M 0OllecTBa, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH 1 peIIeHU! POOJIeM COXPAaHEHHS TPUPOJAHOTO PAaBHOBECHS;

yOEXKAEHHOCTh B 3HAYMMOCTU OMOJIOTMU Il COBPEMEHHOM LIMBUINM3ALUN: 00€CTIeUeHUSI
HOBOT'O YPOBHS Pa3BUTHUSl MEIUIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MIOMCKA MTyTeH BbIXOJA U3 II100aIbHBIX
HKOJIOTHYECKUX MPOoOIeM U 00ecrieueHus Nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIUOHATIBHOMY
HCIOJIb30BAHHUIO IIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B TOJYYEHUH OMOJIOTMYECKHX 3HAHWHN B IIEJISAX MOBBIMICHHS OOIIeH
KyJIBTYpPbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTaBHOW dYacTH ()yHKIMOHAIBHON
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit mpu u3y4eHun ONOIOTHH;

[NOHUMaHUE CYIIHOCTH METOJOB II03HAHUSA, UCIIOJb3YEMBbIX B E€CTECTBEHHBIX HAYyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMble 3HAHUS [JIs aHajdu3a U OOBSCHEHUS SBJICHUMN
OKpPYKAIOIIeT0 MHUpPa M MPOUCXOASAIIUX B HEM HW3MEHEHUH, yMEHHE JAellaTh OOOCHOBAHHBIE
3aKJIIOUYEHUsI HAa OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJIb30BaTh OHOJIOTHYSCKUE 3HAHMS AJI1 PCIICHUA
HpO6J'IeM B PCAJIbHBIX JKU3HCHHBIX CUTYAlUAX,

OCO3HAaHUEC NCHHOCTHU Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTL OCYILICCTBJIATH IMTPOCKTHYIO U
HCCIICAOBATCIILCKYIO ACATCIIbHOCTD MHANBHUAYAJIbHO U B I'PYIIIC,

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPBIBHOMY OOpPa30BaHUIO M CaMOOOPa30OBAHUIO, K
aKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM 1O OHOJOIMH B COOTBETCTBHHM C >KM3HEHHBIMU
MOTPEOHOCTAMHU.



METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeameTHble pe3yibTaThl OCBOCHUsI ydeOHOro mpeamera «buonorus» BKIHOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOIIMXCS  MEKIMCHIUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOLIEHAYUHbIE TOHATHUS, OTPAXKAIOLIUE LIEJOCTHOCTh HAyYHOU KapTHHBI MUpa
U cnenu(uKy METOJI0B IMO3HAHMSI, HCIIOIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS,
SBJICHHE, MpPOIECC, CUCTEMA, HAay4HbIM (aKT, NMPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEeopus, UCCIIeJOBaHHE, HAOJIOJIEHUE, U3MEPEHHUE, SKCIEPUMEHT U JIpyrHe); YHUBEpCaJbHbIE
yueOHble JeicTBUs (MO3HABaTeNbHbIE, KOMMYHHUKATUBHBIC, PEryJIATUBHBIE), 00eCHeunBaroLye
dopmupoBanre (HyHKIIMOHAIFHOW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIUH O0YYaroIIuXcs;
CIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIEC MEXIUCLUIITIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHble ydeOHbIE JCHCTBUS B I03HABATEIBHOU U
COLIMAJIbHON IIPAKTHKE.

B pesynpraTe um3ydeHuss OMOJOTMM Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUS Y
oOyudatomerocss OyayT chopMHpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC EHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHbIC YYeOHBIC JEHCTBHS, PETYJISTHBHBIC YHUBEpPCAIbHBIC
ydeOHbIe ACCTBHSI, COBMECTHASI IEATEIHHOCTD.

MeTaHpeI{MeTHLIe pPEe3yJibTaTbl OCBOCHUA IIPOTpaMMbl CPCAHETO OGIJ.[CFO O6pa3OBaHI/IH
AOJIDKHBI OTpaKaTh:

OBjaieHHe YHHBEPCAJbHBIMHU Y4eOHBIMU NMO3HABATEIbHBIMU 1€HCTBUAMM:
1) 6a3oBble JIorMUYecKHe TeHCTBUSA:

CaMOCTOATENIBHO (OPMYJIMPOBATh M AKTyaJU3UpOBaTh HpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUN MNPUEMBI JIOTMYECKOIO MBILIUIEHUS (aHaln3a,
CHHTE€3a, CpaBHEHHUs, KIAacCU(PHUKAIMM, OOOOIIEHHs), PacCKpbIBaThb CMBICA OHOJIOIMYECKHX
MOHATUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATD CBA3H C JPYTHUMHU MOHITHIIMHU);

OnpeaAC/IAATL HLCIIU ACATCIBHOCTHU, 3aJaBasd HapaMCETpbl U KPUTCPUU HUX HOOCTHUIKCHUA,
COOTHOCHUTD PE3YyJbTAaThl ACATCIbHOCTU C IMOCTABJICHHBIMU LICIISIMU

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA JUIsl OOBsICHEHHS (AKTOB U SBJICHUH KUBOU
IIPUPOJIBI;

CTPOUTDb JIOTHYCCKHUC PACCYKICHUA (I/IHIIYKTI/IBHBIG, JACAYKTUBHBIC, 10 aHaJ'IOFI/II/I),
BBIABJISITb 3aKOHOMCPHOCTHU U IMPOTHUBOPCUUA B paCCMATPHUBACMBIX SBJICHUSX, q)OpMy.HI/IpOBaTB
BBIBOABI M 3aKJIFOUYCHU A,

IPUMEHATh CXEMHO-MOJIEIbHBIE CPEJICTBA /ISl MPE/ICTABIECHUS CYIIECTBEHHBIX CBA3EH U
OTHOIICHUH B M3Y4aeMbIX OMOJIOTMYECKMX OOBEKTax, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUS MTPOOJIEMBI ¢ YIETOM aHaIM3a UMCIOIIMXCS MaTePUATBHBIX
1 HEMaTepHUalbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIBTATOB LECJIAM,
OILICHUBATb PUCKU HOCJICI[CTBI/Iﬁ ACATCIIBHOCTH,



KOOPJMHUPOBATb M BBINOJHATH pPadOTy B YCJIOBUSAX pEAJbHOTO, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOJIEM.
2) 6a3oBble HcCJIe10BaTEIbCKUE 1eHCTBUS:

BJIQ/IETh HaBBIKAMU Y4eOHO-UCCIIEIOBATENBCKON U MPOCKTHON JEATeIbHOCTH, HABBIKAMHU
paspenieHust mpooieM, CoCOOHOCTBI0O B TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOWICKY METOJIOB
pelleHus: MPaKTHUECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BUIBI JCSATCIBHOCTH IO IOJIYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAMH, TPEOOPA30BAHNUI0 W MPUMEHCHHUIO B yUCOHBIX CHTYaIUsIX, B TOM YHCJC TPHU

CO31aHUHN y‘le6HbIX " COOUAJIbHBIX IIPOCKTOB;

(bopMHPOBATH HAYYHBIN TUIT MBIIUICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMU
TOHSITHSIMA U METOJIaMU;

CTaBUTb H (I)OpMy.TII/IpOBaTB COOCTBEHHBIC 3aga4u B O6p330B3.TCJ'ILHOfI ACATCIIBHOCTH U
KU3HCHHBIX CUTYyalUsIX;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3UM W AKTyaJIU3UPOBATL 3a4ady, BbIABHUI'ATb
TUIIOTE3Y eé peuiCHUs, HAXOAUTh apryMCHTDI UI 1O0KA3aTCJILCTBA CBOUX YTBCp)K,I[eHI/Iﬁ, 3aJaBaTb

rapaMeTpsl U KPUTEPUU PELLICHHUS,

AHAJIM3UPOBATL IMOJIYUYCHHBIC B XOJAC PCHICHUA 3adadud pPE3YyJIbTATbl, KPUTUYCCKU
OIICHUBATH UX JOCTOBECPHOCTH, IPOTHO3UPOBATH UBMCHCHHE B HOBBIX YCJIOBUAX,

JlaBaTb OUCHKY HOBBIM CUTyallUAM, OLICHHUBATH HpI/IO6peTéHHBII\/'I OIIBIT,

OCYUIECTBIIATh 1I€JICHANPABICHHBIN MMOMCK MEPEHOCa CPENCTB M CIOCOOOB JCHCTBUS B
pohecCHOHANBHYIO CPEey;

yMETh MEPEeHOCUTh 3HAHHUA B T[IO3HABATEJIbHYIO U  MPaKTUYECKyl0 oljacTtu
KU3HENIEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 001acTeil;

BBIJIBUr'aTh HOBBIE WJAEH, NpPE/UlaraTb OPUTMHAIbHbBIE MOAXOJbl M PpEIIEHUsl, CTaBUTh
poOJIeMBI B 33J]a49H, IOMYCKAIOIINE albTepHATUBHBIE PEIICHHUS.
3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B Pa3IMUHBIX MCTOYHHMKAX MHQOpMaIMM (TEKCTe yuyeOHOro mocoous,
HAYYHO-TIONYJISIPHON JIMTEpaType, OMOJOTHYECKUX CIOBAPSX U CHPABOUYHUKAX, KOMIBIOTEPHBIX
0a3ax HaHHBIX, B VIHTepHETE), aHAIM3WPOBAaTh WH(POPMALMIO pa3TMYHBIX BHJIOB U (opMm

npeaAcCTaBJICHUA, KPUTUYCCKH OLICHHUBATDH eé JOCTOBCPHOCTDb U HEIIPOTHBOPCUYNBOCTD,

(bopMyIHpOBaTh 3aMpoChl M TPUMEHSTH pa3IMYHbIE METOIBI MPH TOUCKE U OTOOpE
OHMOIOrMYecKoi HHPOPMAIUH, HEOOXOIMMOM sl BHITTOJIHEHUST YUEOHBIX 3a/1a4;



HpI/IO6peTaTB OIIBIT HMCIIOJIB30BAaHUA I/IH(1)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTHUBHOI'O MCIIOJIB30BaAHUSA PA3JIMYHBIX ITOMCKOBBIX CUCTEM,

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAJIbHYIO0 (OpMY TNPEICTaBICHUS OUOJOTHYECKON
nHpopmanuu (cXxembl, TpauKu, UarpaMMBbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIA $3bIK B KauyecTBE CpelICcTBa Ipu paboTe ¢ OHOIOTrHYecKOi
uHpoOpManrell: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe M MaTEeMaTUYeCKHE 3HAKH M CHMBOJIBL,
¢dbopMyibl, a00peBuaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJIATHOCTH;

BIIQJICTh HABBIKAMU pPACMO3HABAHMS H 3alIUThl HHPOpMAIMH, HH(DOPMAIIMOHHOM
0€30MMaCHOCTH JIUYHOCTH.

OgiiaieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€HCTBUSIMM:
1) o0menue:

OCYILECTBJIATh KOMMYHUKAIIUN BO BCeX chepax *KHU3HHU, aKTUBHO y4acTBOBATh B JIMAJIOTe
WIM JUCKYCCHM MO CYILECTBY 00CyX/JaeMoil TeMbl (yMEHHME 3aJaBaTh BOIPOCHI, BHICKA3bIBATH
CYKIECHHMsSI OTHOCUTEJIBHO BBINOJHEHMSI IpelaraéMoi 3ajadd, Y4MTbIBaTb WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI IPYTUX YUaCTHUKOB JHAIOra WIH JUCKYCCUH);

pacrio3HaBaTh HeBepOallbHBIE CpPEACTBAa OOIICHUS, MOHMMATh 3HAUEHHE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUid, YMETh CMSTYaTh KOHQIUKTHI U
BECTHU IIEPETOBOPHI;

BIIQJICTh PA3IMYHBIMHU CIIOCOOAMH OOIIEHUS U B3aWMOJCUCTBUS, TOHUMATh HaMEpPEHUs
JIPYTUX JIIOEH, MPOSBIATh YBAXKUTEILHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(hOopMyIIUPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJb30BAaHHEM S3bIKOBBIX
CPEJCTB.

2) COBMECTHaAA 1€ATCIbHOCTD:

MOHUMATh U HMCIIOIB30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHONW paOdOTH TpU
peLICHnN OMOJIOTHUECKON MPOOIeMbl, 00OCHOBBIBATh HEOOXOAMMOCTh ITPUMEHEHHSI TPYIIIOBBIX
¢dbopM B3aMMOACHCTBUS MPH PEIICHUH YUeOHOH 3a1auH;

BbIOMpPATh TEMAaTHKY M METOJbl COBMECTHBIX ACUCTBUH € Y4ETOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO 4JI€Ha KOJUICKTHBA;

MPUHUMATh L€ COBMECTHOM [EATEIIbHOCTH, OPTraHU30BBIBaTH M KOOPAWMHUPOBATH
JEUCTBUSA 10 €€ TOCTUKEHHIO: COCTABIIATH IUIAH AEUCTBUN, PACTIPEAENATH POJIU C YYETOM MHEHUIN
YYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KA4€CTBO CBOETO BKJIA/A M KAXKJIOTO YYaCTHHKA KOMAaH/IbI B OOl pe3ybTar
o pa3paboTaHHBIM KPUTEPUSIM;



rpeyaraTb HOBBIE MPOEKThI, OLICHUBATh MJEU C MO3MLHUHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHECTBIIATL IMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMYHBLIX CUTYyaAlUAX,
IPOABJIATH TBOPUYCCTBO U BOO6p8.)I(eHI/Ie, OBITh HWHHUIIMAaTHBHBIM.

OBJialeHHe YHUBEPCAJIBLHBIMH Pery/IsTUHBHBIMM JeHCTBHSIMU:
1) camoopranuszanus:

HCIIOJIL30BaTh OMOJIOTUYECKHE 3HAHUS JJIs1  BBIABJIICHUA HpO6J’I€M N HUX PCHICHHA B
KHN3HCHHBIX U y‘-Ie6HBIX CUTyaluAx;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSX U MOCTYNKAX IO OTHOIICHHUIO K >KMBOM MPUPOJE, CBOEMY 370POBBIO U 3/I0POBBIO
OKpYKaIOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSITEIBHOCTD, BBISBIATH MPOOJIEMEI,
CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 0Opa30BATEIBHON JAEATETLHOCTH U

KU3HCHHBIX CUTYyalUsIX;

CaMOCTOSTEJIEHO COCTABIIATH IUIAH PELICHNUS POOJIEMbI ¢ yU4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKU y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeNlaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €70, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;
OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMHUPOBAHUIO U MIPOSIBICHUIO IIUPOKOH SPYIUIIUH B Pa3HBIX 00JIACTSIX
3HAHUHU, TOCTOSIHHO MOBBILIATh CBOM 00Pa30BaTEIbHBINA U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLICHKY HOBLIM CUTYyalUWsIM, BHOCUTb KOPPCKTHBBLI B JACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUEC PC3YJIbTATOB LECIISAM;

BJIa/IETh HaBbIKAMU MIO3HABATENIbHOMN pe(IeKCuu KaKk OCO3HAHMSI COBEPILIAEMbIX ACHCTBUIM
Y MBICIMTENBHBIX MIPOLECCOB, UX PE3YIbTATOB M OCHOBAHUH, UCIIOJIB30BaTh MPUEMBI pedaekcuu
JUIS OLICHKU CUTYallH, BHIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI IPYTUX [IPU aHATIU3€ PE3YJIbTATOB JEATEIBHOCTH;

3) npunsTHE ce0s U APYrHUX:

MMPpUHHUMATb CC6$I, IHOHUMas CBOM HEAOCTATKHN U JOCTOMHCTBA,



MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHUBATb CIIOCOOHOCTH MOHUMATh MHP C IO3UIHHU APYTOIro YCJIOBCKA.

INPEIMETHBIE PE3YJIBTATbBI

[TpenmeTtHble pe3yibTaThl OCBOEHHS conepkaHMs ydyeOHoro mpeamera «buonmorus» Ha
yIyOJ1EHHOM ypOBHE OpPUEHTUPOBAHBI Ha obecrieyeHne poUIBLHOTO
o0yueHus oOyuatomuxcs 6uonorud. OHM BKIIOYAIOT: crienuduyeckue s OMOJIOTMH HayyHbIe
3HaHUS, YMEHUS U CIIOCOOBI IEHCTBUI 10 OCBOEHUIO, UHTEPIIPETALIMY U TIPe0Opa30BaHUIO 3HAHUH,
BUJIbI I€ATEIBHOCTH TI0 MOJYYEHHUIO HOBBIX 3HAHUHN M UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a
TaK)X€ B peabHbIX KU3HEHHBIX cUTyalusX. [IpeameTHble pe3ynbTaThl MPeACTaBICHbl 10 ToAaM
U3yYEHHUSL.

[IpeameTHpie  pe3yabTaThl  OCBOCHHMsI ydeOHoro mpeamera «buwomorus» B 10
KJlacce JI0JKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U PO OUOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(hopMHUPOBAHHUH €CTECTBEHHO-HAYYHON KApTUHBI MUPA, B TIO3HAHWHU 3aKOHOB IMPUPOJIBI U PEIICHUHN
mpo0GsieM PalMOHAIBHOTO MPUPOIONONB30BAHMS, O BKJIA/IE POCCHICKUX U 3apYOCKHBIX yUEHBIX
B pa3BUTHE OMOJIOTHH;

BJIaJICHHE CHUCTEMOW OMOJOrMYecKHX 3HAHH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE
OMOJIOTHMYeCKHe TEPMUHBI W TOHATUS (KU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TOMeocTas,
caMOpEeTryJIsIMsL, CaMOBOCIIPOU3BEACHHE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonornueckre Teopun (kimerounas Teopus 1. [lIBanna, M. lIneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenust (H. . BaBunoBa — o nenTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KYJIbTYPHBIX PAaCTEHUi), 3aKOHBI (€IMHO00pa3us MOTOMKOB
MIEPBOrO MOKOJIEHUSI, PACLIEIUIEHUS, YUCTOThI TaMEeT, HE3aBUCUMOTro HacienoBanus . Mennens,
TOMOJIOTMYECKUX PsIOB B HacieAcTBeHHOW wu3MeHunBoctd H. W. BaBunoBa), mpuHIUIBI
(KOMILJIEMEHTapHOCTH);

BJIaICHUC OCHOBHBIMH MCTOJaMH HAYUYHOT'O MO3HAHUSA, UCIIOJIB3YCMbIX B 6I/IOJIOI‘I/ILICCKI/IX
HCCIIEOBAHUSX JKUBBIX 00BEKTOB (ONUCaHNE, U3MEPEHUE, HAOIIOCHUE, DKCIIEPUMEHT);

YMCHHUEC BBIACIIATh CYIICCTBCHHBIC IMPU3HAKU: BUPYCOB, KJIIECTOK IMPOKAPHUOT U DYKApPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHH,
JKMBOTHBIX M YCJIOBCKA, CTPOCHUA OPraHOB U CUCTEM OpPraHOB paCTeHI/Iﬁ, JKHBOTHBIX, YE€JIOBCKA,
MIPOLIECCOB KHU3HEIEATENbHOCTH, IPOTEKAIOLINX B OPIraHU3MaX PaCTeHUH, KUBOTHBIX U YEJIOBEKa,
OMOJIOTUIECKHX MPOIIECCOB: 0OMEHA BEIIECTB (METab0JIM3M), TPEBPAIIECHUS SHEPTHH, OPOKEHHS,
aBTOTPO(HOTO U TeTEPOTPOPHOTO TUTIOB MUTAHUSL, (POTOCHHTE3a U XEMOCHHTE3a, MHTO03a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAMOPHUOHAJIBHOTO pa3BUTHA, Pa3MHOXKEHHUS,
WHIIUBHUIyaTbHOTO Ppa3BUTHSI OpraHu3Ma (OHTOTeHe3a), B3aHMMOJICHCTBUS TEHOB, I'eTepo3uca,
HCKYCCTBEHHOI'0 0TOOpA;

YMCHHUC YCTAHABJIMBATHL B3aUMOCBA3U MCKAY OpraHOMAaMU KIICTKU U HUX q)YHKL[I/ISIMI/I,
CTPOCHUEM KIICTOK pa3HBIX TKaHEeH U UX (bYHKHI/IHMI/I, MCXKAY OpraHaMu M CUCTEMaMu OpraHoOB y
paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA H HX q)YHKI_[I/ISIMI/I, MCKAY CHUCTCMaMH OpPraHoB M HX
(bYHKHI/ISIMI/I, MCXKIAY OTallaMu obMeHa BC€IICCTB, 3TallaMH KIJICTOYHOI'O IHUKJIa MU KHWU3HCHHBIX



LUKJIOB OPraHU3MOB, JTallaMH SMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U  (PEHOTHUIIOM,
(dbenotunom u pakTopamu cpeibl OOUTaHUS;

YMCHHUEC BBISBIIATH OTIUMYWUTCIIBHBIC IMPU3HAKHW JKUBBIX CHUCTCM, B TOM YHCJIC paCTCHI/IfI,
JKHNBOTHBIX M YCJIOBCKA,

YMEHUEC HCIIOJIB30BATh COOTBCTCTBYIOIIMEC ApPTYMCHTHI, 6I/IOJ'IOFI/ILIGCKYIO TCPMHUHOJIOTUIO
1 CUMBOJIMKY JJISI 1OKA3aTCJILCTBA POACTBA OPIraHU3MOB Pa3HbIX CUCTCMATUUCCKUX I'PYIIIL;

YMCHUC PCIIATh OMOJIOTHYCCKHUE 3aa4u, BBIABJISITH HNPUYIUHHO-CICIACTBCHHBIC CBA3U
MCXKIY UCCIICAYEMBIMU OMOJIOrNYECKUMU nmponcccaMu U SAIBJICHUAMU, 1€J1aTb BBIBOJIbI K ITPOTHO3bI
Ha OCHOBAHHUM ITOJIYUYCHHBIX PE3YJIbTATOB,

YMEHHE BBITIOJHATH JIAOOPATOPHBIE U MpPAaKTHUECKHE paboThl, COONMIOATh MpaBUia MPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPITh HMX OSKCIEPUMEHTAIbHBIMU CPEIACTBAMU,
dbopMynupys Ledb UCCIe0BaHuUs, aHAIM3UPOBATh MOJIyYEHHbIE PE3yJIbTaThl U JIeJIaTh BBIBOIBI,

YMEHHE y4acTBOBAaTh B YUEOHO-MCCIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MEIHIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, W MYyOJIWYHO MPEACTABIATH
MIOJIy4YE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPEHIIMSIX;

YMCHUC OLCHUBATH OSTUYCCKUC ACICKTbI COBPEMCHHBIX I/ICCJIGI[OBaHI/If/'I B oOiyactu
OuoIoruu " MCAUIIMHBI (KHOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OIINIOAOTBOPCHUC, HAIIPABJICHHOC
HU3MCHCHHUEC I'CHOMA U CO3JIAHUC TPAHCTCHHBIX OpFaHI/I?,MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp Oyymieil mpodeccnoHanbHOM AeATeNbHOCTH
B oOmacTu OHONOTHH, MEAWIMHBL, OMOTEXHOJOTHH, BETEPHHAPUH, CEIBCKOTO XO3SHCTBA,
MUIIEBOM TMPOMBIIUIEHHOCTH, YIIyOJIATh TO3HABATENbHBI WHTEPEC, HANpPaBICHHBIM Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIECH TIpopeccM W MPOJOJDKEHHE OMOJIOTHYECKOTO
00pa3oBaHMs B OPraHU3aLUAX CPETHETO MPO(PECCHOHATBLHOTIO U BBICILIET0 00pa30BaHMUS.

[IpeameTHbie pe3ynbTaThl OCBOEHUs yueOHoro mpeamera «buosorus» B 11 Knacce nOTKHBI
OTpa)aTh:

c(hOpPMHPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(GOpMHUPOBAaHUN COBPEMEHHOW CCTECTBCHHO-HAyYHOW KapTUHBI MHpA, B IMO3HAHUU 3aKOHOB
IPHUPOBI M PEHIEHHH SKOJIOTHYECKHUX MPOOJIEM YeI0BEYECTBA, a TAKKE B PELICHUH BOIPOCOB
paIMoOHaAIBLHOTO MIPUPOIOTIOJIE30BAHUS, H B (POPMUPOBAHUH IICHHOCTHOTO OTHOIICHHUS K IPUPO/IE,
00IIIeCTBY, YEIOBEKY, O BKIaJe POCCHHCKHMX H 3apyOeKHBIX yUEHBIX-OMOJIOrOB B DPa3BHTHE
OunoJIoruu;

YMEHHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHWH, KOTOpasi BKIIOYACT ONpEICICHUS U
MMOHMMAHHUE CYIIHOCTH OCHOBOINOJArarmmux OWOJIOrMYECKUX TEPMHUHOB W MOHATHH (BUI,
sKocucTema, Ouocdepa), Ouomormueckue Teopuu (dBoitonMoHHas Teopus Y. JlapBuHa,
CUHTeTHYeCcKass Teopusi 3Boitouun), ydeHus (A. H. CeepuoBa — 0 MyTAX M HampaBICHUSIX
sBomonnu, B.U. Bepuaackoro — o 6uocdepe), 3akoHbI (reHeTHUECKOTO paBHOBecHs k. Xapau
u B. Baitnbepra, 3apogsimeBoro cxonactsa K. M. bapa), mpaBuna (Muammyma lO. JInGuxa,
HKOJIOTUUECKOM MUpaMuUAbI SHEPrun), runotessl (runoresa «mupa PHK» V. I'nnGepra);



YMCHHUC BJIAJACTh OCHOBHBIMH MCTOJAMH HAYYHOI'0 IIO3HAHUSA, HWCIIOJIB3YCMbIMU B
OMOIOTMYECKUX HNCCIICAOBAHUAX KHUBBIX O0BEKTOB M DKOCHUCTEM (OHI/IC&HI/IC, HU3MCPCHHUC,
HaOJII0ICHUE, YKCIICPUMEHT), CIIOCO0aMH BBISBIICHHSI U OIICHKH aHTPOIOTCHHBIX M3MCHEHUI B
pUpPOJIE;

YMCHHUC BBIACIIATH CYHICCTBCHHLIC IIPU3HAKU: BHUIOB, 6I/IOFGOHGHO3OB, O9KOCHUCTEM H
6I/IOC(1)CpI>I, CTa6I/IJ'II/ISI/Ipy10H_[CFO, ABUIXKYLICTO W pPa3pbIBArOIICTO CCTCCTBCHHOI'O 0T6opa,
AJUIONAaTPpUYCCKOI0 U CUMIIATPUICCKOTI'O BI/II[OO6p3.30BaHI/I$I, BJIMAHUSA ABVOKYIIHUX CUJI SBOJIIOIITMU
Ha FCHO(l)OHI[ MOoIyJiiauu, HpI/ICHOCO6J'ICHHOCTI/I OpraHu3MoB K CpCIac O6I/IT3.HI/I${, qcpcaoBaHUA
HaHpaBJ'IeHI/Iﬁ OBOJIIOLUHU, KPYTOBOPOTa BCHICCTB U IMOTOKA SHEPTHUU B SKOCUCTCMAX

YMEHHE YCTaHABJIMBATh B3aHUMOCBSI3M MEXKY IMPOIECCAMU SBOJIIOIUH, JBIKYIIUMHU
CWJIaMU aHTPOINOTeHe3a, KOMIOHEHTAMHU Pa3IMYHBIX 3KOCHUCTEM M MPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMCHUC BBIABJIATH OTIIMYUTCIIbHBIC ITPU3HAKHU JKUBBIX CUCTCM, HpI/ICHOCO6J'IeHHOCTB BHU0B
K Cpeac O6I/ITaHI/I$I, a0MOTUYCCKUX M OHMOTUYECKHX KOMIIOHCHTOB OKOCHUCTEM, B3aHMOCBS3¢it
OpraHu3mMoB B COO6H.ICCTB3.X, AHTPOIIOI'CHHBIX W3MEHEHMI B SKOCHCTEMax CBOEH MCCTHOCTH,

YMCEHHUC HCIIOJIb30BATh COOTBCTCTBYIOIINEC APTYMCHTHI, 6I/IOJ'IOFI/I‘IeCKy10 TCPMHUHOJIOTUIO
U CHUMBOJIMKY Jid JO0Ka3aTC/IbCTBA POACTBA OPraHMU3MOB pPa3HbIX CHCTCMATHUYCCKUX TPYIII,
B3aUMOCBA3U OPraHu3MOB M CpPCAbI O6I/IT8.HI/I$I, CAUMHCTBA 4YCJIOBCUCCKUX pPac, H606XOI[I/IMOCTI/I
COXpPaHCHUA MHOFOO6pa3I/I$I BUJOB W 3KOCHUCTCM KaK YCJIOBHA COCYLICCTBOBAHUS MPUPOJbI U
YCJIOBCUCCTBA,

YMCHUC PEIIaThb OMOJIOrHYECKHE 3aaa4u, BBIABIIATHL HNPUYUHHO-CICICTBCHHBIC CBA3U
MCKAY UCCIICAYCMbIMU OHOJIOTHYECKUMH nmponeccamMu U SIBJICHUSIMU, 1€JIaTb BBIBOJbI U ITPOTHO3bI
Ha OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

YMEHHE BBINOJIHATH Ja00paTOpHbIE U MpaKTUYecKue padboThl, cOOJII0IaTh MpaBuiIa IpU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIABUTATh THIIOTE3bI, MPOBEPATh HMX JKCHEPUMEHTATIbHBIMU CpEICTBaMH,
dbopMyIHpys 1IETh UCCIIEI0BaHMS, aHATM3UPOBATH ITOJIYICHHBIE PE3YJIbTATHI U JIEJIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIEIOBATENbCKOM paboTe Mo OMOJIOTHH, SKOJOTUU U
MEIMIMHE, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W ITyOJUYHO TPEACTABISTH
MIOJTy4YEeHHBIE PE3YJIbTAThl HA YUEHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OIICHUBATh THUIOTE3bl M TEOPHH O MPOMCXOXKJICHUW JKU3HU, YEJIOBEKa U
YeJIOBEYCCKUX pac, O MPHUYMHAX, MOCICACTBHSIX W CHOco0ax MPeaoTBpAICHHs TI00aTbHBIX
M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATH OCO3HAHHBIN BHIOOP Oyayiiel npodeccuoHalbHOM AesITeNbHOCTH
B o0nactu OWONOTHH, OJKOJIOTUH, TMPUPOAOIOIB30BAHUS, MEIUIUHBI, OHOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO34WCTBA, MHILEBON MPOMBIIUIEHHOCTH, YTIyOJATh
MMO3HABATENIBHBIN HHTEPEC, HAIIPABJIICHHBIN HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH Mpodeccuun
U MPOJIOJDKEHUE OMOJIOTHYECKOro 00pa30BaHUs B OpraHU3alUsSX CPEeIHEro NpoecCHOHaATbHOIO
Y BBICIIIETO OOPa30BaHMS.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne | HanmeHoBaHue pasgenos KonnyectBo 4acos OneKTPOHHbIE (LNMGPOBLIE)
n/n n Tem nporpamMmmbl Bcero|| KoHTpornbHble || MpakTuyeckve obpasoBaTenbHble
paboThl paboThl pecypchbl
1 |[BrMonormna kak Hayka 1 0 0 Bubnnoteka LIOK
https://m.edsoo.ru/7t41cc74
2 | XKnBble cuctemsl 1 nx 2 1 0 Bubnmnoteka LIOK
n3yyeHue https://m.edsoo.ru/7f41cc74
3 ||buonorus knetku 2 0 0.5 Bubnnoteka LIOK
https://m.edsoo.ru/7f41cc74
4 | Xvimunyeckas opraHmsaumsa | 10 0 1 Bubnnoteka LIOK
KNeTku https://m.edsoo.ru/7f41cc74
5 ||CTpoeHne n oyHKuMn 8 0 2 Bubnuoteka LJOK
KNeTkn https://m.edsoo.ru/7f41cc74
6 ||[ObOmeH BellecTB U 9 0 1 Bubnnoteka LIOK
npeBpaLleHne aHeprun B https://m.edsoo.ru/7f41cc74
KneTke
7 |HacneactBeHHas 9 0 0.5 Bubnnoteka LIOK
NHopMauma n https://m.edsoo.ru/7f41cc74
peanusauns e€ B KrneTke
8 | XKn3HeHHbIN unKn KNeTkn 6 1 1 Bubnmnoteka LIOK
https://m.edsoo.ru/7f41cc74
9 ||CTpoeHue n yHKUMN 17 0 1.5 Bubnnoteka LIOK
OpraHM3moB https://m.edsoo.ru/7f41cc74
10 ||PasmHoxeHue n passutne | 8 0 1.5 Bubnnoteka LIOK
OpraHu3moB https://m.edsoo.ru/7f41cc74
11 |[FeHeTuka — Hayka o 2 0 0.5 Bubnnoteka LLOK
HacrneacTBEeHHOCTU U https://m.edsoo.ru/7f41cc74
N3MEHYNBOCTU
OpraHnM3moB
12 |3akoHOMEpPHOCTH 10 0 1 Bubnnoteka LIOK
HacneacTBEHHOCTH https://m.edsoo.ru/7f41cc74
13 |3akoHOMEpHOCTH 6 0 1 Bubnnoteka LIOK
N3MEHYMBOCTM https://m.edsoo.ru/7f41cc74
14 |leHeTuKa YenoBeka 3 0 0.5 Bubnmnorteka LIOK
https://m.edsoo.ru/7f41cc74
15 ||Cenekumns opraHn3moB 4 0 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f41cc74
16 |buoTexHonorus u 6 1 0 Bubnnoteka LIOK
cuHTEeTMYeckasa buonorng https://m.edsoo.ru/7f41cc74
17 ||Pe3epBHOEe Bpems 0 0 0 Bubnuoteka LLJOK
https://m.edsoo.ru/7f41cc74
18 ||[OBbmeH BeLecTB U 0 0 0 Bubnnoteka LIOK
npespaLleHne aHeprmm B https://m.edsoo.ru/7f41cc74
KneTke
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Ne | HanmeHoBaHue pasgenos KonnyectBo 4acos OneKTPOHHbIE (UMdPOBLIE)

n/n N TEM NPOorpaMmmbl Bcero|| KonTpornbHbie || Mpaktuueckvie obpasoBaTenbHble
paboThl paboThl pecypchbl

19

OBLUEE KONMYECTBO 103 3 13

YACOB MO NPOIrPAMME

11 KJACC
Ne | HaumeHoBaHWe pa3genos n KonnyectBo yacos ONEeKTPOHHbIE (UG POBLIE)
paboThbl paboThbl pecypcebl

1 |3apoxaeHune n passutue 4 1 0 https://m.edsoo.ru/7f41cc74
3BOJSTOLMOHHbIX
npeacrasnenunn B Guonorum

2 |Mukpoasonioums n eé 15 0 2 https://m.edsoo.ru/7f41cc74
pesynbTaTbl

3 |[Makpoasontoums n eé 7 0 0 https://m.edsoo.ru/7f41cc74
pesynbTaTbl

4 (MpoucxoxaeHue u passutue| 16 0 1.5 https://m.edsoo.ru/7f41cc74
XN3HN Ha 3emne

5 |[MpoucxoxageHne yenoseka —|| 11 0 1 https://m.edsoo.ru/7f41cc74
aHTpornoreHes

6 |Okonorms — Hayka o 3 1 0.5 https://m.edsoo.ru/7f41cc74
B3aMMOOTHOLLEHUAX
OpraHn3moB "
HagopraHN3MeHHbIX CUCTEM
C OKpyXatoLLen cpenomn

7 ||OpraHmn3mbl u cpeaa 10 0 1.5 https://m.edsoo.ru/7f41cc74
obutaHung

8 | Okonormnsa snaoos un 10 0 0.5 https://m.edsoo.ru/7f41cc74
nonynaummn

9 | Okonorus coobLLecTB. 13 0 0.5 https://m.edsoo.ru/7f41cc74
OKoormyeckme CUCTeEMBbI

10 ||Bbnocdepa — rnobanbHas 6 0 0 https://m.edsoo.ru/7f41cc74
akocuctema

11 |YenoBek 1 okpyxatoLlas 6 0 0 https://m.edsoo.ru/7f41cc74
cpepa

12 || AToroBoe KOHTpOrbHOE 1 1 0 https://m.edsoo.ru/7f41cc74
TecTupoBaHue

13 |Pe3epBHOe Bpems 0 0 0

14 |Yenosek 1 okpyxaroLias 0 0 0
cpepa

15

OBLEE KONMMYECTBO YACOB|| 102 3 7.5



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

Ne || HaumeHoBaHWe pasgenos u KonunyectBo yacos OnNeKTPOHHbIE (UndpoBbIE)
paboThbl paboThl pecypchbl
Mo rNMnPOrrAMME
MNOYPOYHOE IVIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KonnyecTBo 4acos HaTta OIEeKTPOHHbIE
n/n Bcero ||KoHTp| MpakTtuy | M3Yy4eHNs Lmdposble
onbH || eckue obpasoBaTenbHble
ble | paboTbl pecypchbl
paboT
bl
1 |[Buonorusa kak KomnrekcHas 1 0 0 01.09.2023 |https://academy-
HayKa 1 KaK YacTb content.myschool.edu.r
coBpeMeHHoro obuiecTtsa u/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862
2 |PKuBble cucTembl N NX 1 0 0 04.09.2023 |https://academy-
cBOMCTBA content.myschool.edu.r
u/lesson/c45176a3-
2766-4ff7-b293-
4b9d940fféde
3 |YpoBHeBasi opraHm3auus 1 0 0 05.09.2023 ||https://academy-
XUBbIX CUCTEM content.myschool.edu.r
u/lesson/15bc113d-
cab1-4730-8ca3-
8c3862e30f75
4 [AcTtopusi oTKpbITUA 1 1 0 0 08.09.2023 ||https://academy-
N3yYeHUs KNeTKU. content.myschool.edu.r
KneTtouyHas Teopus u/lesson/4e8b5cdb-
f414-40a6-9aed-
638dd73a0475
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Ne Tema ypoka KonnyecTBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero ||KoHTp| Mpaktuu| U3y4eHus UndpoBble
onbH | eckne obpasoBaTtenbHble
ble | paboThl pecypchl
paboTt
bl
5 |[MeToabl MmonekynsapHou u 1 0 0.5 11.09.2023

KneTo4yHon Guonoruu.

MpakTnyeckas pabota Ne 1

«M3yyeHne meTonos

KneTo4yHon Guonorum

(xpomatorpadcus,

anekTpodopes,

anddpepeHumanbHoe

ueHTpudyrnpoBaHue,

MLP)»

6 |BxogHoe TecTupoBaHuMe. 1 1 0 12.09.2023 |https://academy-
content.myschool.edu.r

XYMNYECKMI COCTaB KIEeTKN u/lesson/f0169498-
8927-400e-81b5-
27a76afed81b

7 ||MunHepanbHble BellecTBa 1 0 0 15.09.2023
KneTku, nx buonornyeckas
ponb
8 ||OpraHuyeckuve BellecTBa 1 0 0.5 18.09.2023 |https://academy-

KNneTkn — 6enku. content.myschool.edu.r

JTabopaTtopHas pabota Ne1 u/lesson/7248ccfd-

«O6HapyxeHne 6ernkos c 3595-44e2-9ead-

NMOMOLLbIO KA4eCTBEHHbIX a15ec719c673

peakuminy

9 |CeowcTBa, Knaccmdpmkaums 1 0 0 19.09.2023 |https://academy-

n pyHKUMM 6enkoB content.myschool.edu.r
u/lesson/0215437a-
0f2e-4c47-8760-
2a9e2f77c89c

10 ||OpraHuyeckue BewecTBa 1 0 0 22.09.2023
KNeTkn — yrneeogbl
11 ||OpraHudyeckue BewecTsa 1 0 0 25.09.2023
KNeTkn — nunugpbl
12 |[HyknenHoBble KUCMOTHI. 1 0 0.5 26.09.2023 |[ttps://academy-

OHK v PHK. JlabopaTtopHas content.myschool.edu.r

paboTta Ne2 u/lesson/3b18d58d-

«ccnegoBaHue 51ee-43ba-9b17-

HYKIENHOBBIX KUCIOT, 45c9608fa382

BblAeNeHHbIX N3 KIeToK

pasnUYHbIX OPraHN3MoB»

13 ||CTpoeHne n pyHkumm ATO. 1 0 0 29.09.2023

Apyruve
HyKneo3naTpudgocoarbl
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Ne Tema ypoka KonnyecTBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero ||KoHTp| Mpaktuu| U3y4eHus UndpoBble
onbH | eckne obpasoBaTtenbHble
ble | paboTbl pecypchbl
paboTt
bl
(HT®)
14 ||CekBeHupoBaHue [HK. 1 0 0 02.10.2023
MeToabl rEeHOMUKM,
TPAHCKPUNTOMMUKN,
NPOTEOMUKM
15 |[MeTOoAb!l CTPYKTYpHOM 1 0 0 03.10.2023
ouonoruu
16 || Tunbl KNEToK. 1 0 0 06.10.2023 ||https://academy-
[MpokapuoTndeckas knetka content.myschool.edu.r
u/lesson/a9152604-
585b-4bf9-923c-
d6a9d6847d3f
17 |CTpoeHune 1 0 0.5 09.10.2023 ||https://academy-
3YKapMOTUYECKOM KINETKN. content.myschool.edu.r
MpakTnyeckas pabota Ne2 u/lesson/0810f15f-a477-
«M3yyeHune ceoncTs 4c70-9f41-
KNeTo4YHON MembBpaHbi» 1270516b7af1
18 |[lMoBepXxHOCTHbIN annapaTt 1 0 0 10.10.2023
KNeTKu
19 ||OgHoMeMbpaHHble 1 0 0.5 13.10.2023
opraHougbl KNeTKu.
MpakTnyeckasa padota Ne3
«M3yyeHne oBmxeHna
uuTonnasmbl B
pacTUTENbHbIX KNeTKax»
20 |[NonyaBTOHOMHbIE 1 0 0.5 16.10.2023
opraHougbl KNeTKu:
MUTOXOHAPWM, NNacTuabl.
JTabopaTtopHas pabota Ne3
«MccnepoBsanve
nnasmonusa u
aennasmonusa B
pacTUTENbHbIX KneTkax»
21 ||[HemembpaHHble opraHongbl 1 0 0 17.10.2023
KNeTKu
22 |CTpoeHue n pyHKumMmM sapa 1 0 0 20.10.2023
23 |CpaBHuTENbHAs 1 0 0.5 23.10.2023

XapaKkTepuCTUKa KNeTok
aykapuorT. JlTabopaTopHas
pabota Ne4 «M3yyenne
CTPOEHMS KNETOK
Pasnu4YHbIX OPraHM3mMoB»
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Ne Tema ypoka KonnyecTBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero ||KoHTp| Mpaktuu| U3y4eHus LuMdpoBbIe
onbH | eckne obpa3oBaTtenbHble
ble | paboThl pecypchl
paboTt
bl

24 ||Accumunauma n 1 0 0 24.10.2023 |https://academy-
anccuMmnauma — ase content.myschool.edu.r
CTOpPOHbI MeTabonuama. u/lesson/cdc6b0d2-
Tunbl oOMeHa BeLLecTB. 866f-4e35-9168-
JTabopaTtopHas pabota Ne5 ceeabe124e55
«M3yyeHne kaTannuTmyeckon
aKTUBHOCTU (PepMeHTOB (Ha
npumMepe amunasbl Unu
KaTtanasbl)»

25 || depmeHTaTMBHbIN XapakTep 1 0 0.5 27.10.2023
peakunin KIeTo4YHoro
meTabonuama.

JTabopaTtopHas pabota Ne6
«M3yyeHmne
doepMeHTaTUBHOIoO
pacLienneHnsa nepokcmaa
BOOOPOAA B pacTUTENbHbIX
N KMBOTHbIX KNeTKax»

26 |benkn-aktnBaTopbl 1 1 0 0 07.11.2023
6enKkn-mHrnéunTopsl

27 ||ABTOTPOOHLIN TN 0BMeHa 1 0 0 10.11.2023
BeLLeCcTB

28 | doTocuHTES 1 0 0 13.11.2023 |https://academy-

content.myschool.edu.r
u/lesson/27c57b97-
ee02-4b2c-97ac-
223ab66c24f7

29 | XemocuHTe3. 1 0 0.5 14.11.2023
JlabopaTtopHasa pabota Ne 7
«CpaBHeHMe npoLeccoB
doTOCMHTE3a U
XEeMOCUHTE3a»

30 ||AHa3pobHLIE OpraHM3MmbI. 1 0 0 17.11.2023
Buabl 6poxeHus.

JTabopaTtopHas pabota Ne8
«CpaBHeHue npoLeccos
OpOXXeHUs 1 ObIXxaHNA»

31 ||[A3po6BHLIE OpraHM3Mmbl. 1 0 0 20.11.2023 |https://academy-
OTanbl 3HEPreTn4ecKoro content.myschool.edu.r
obmeHa u/lesson/1f60acef-6051-

44ce-bb66-
6f75e4d59480

32 |QHeprust MeMbpaHHOro 1 0 0 21.11.2023 |https://academy-
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Ne Tema ypoka KonnyecTBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero ||KoHTp| Mpaktuu| U3y4eHus LuMdpoBbIe
onbH | eckne obpasoBaTtenbHble
ble | paboThl pecypchl
paboTt
bl
rpagueHTa NnpoTOHOB. content.myschool.edu.r
CuHTte3 ATO®: paboTa u/lesson/05b30833-
NPOTOHHON AT®-cHHTa3bI 2ed2-445b-b4ae-
823f126b73d0

33 ||Peakumn maTtpumyHoro 1 0 0 24.11.2023 |https://academy-

CcuHTEe3a content.myschool.edu.r
u/lesson/05b30833-
2ed2-445b-b4ae-
823f126b73d0

34 | TpaHckpunums — 1 0 0 27.11.2023 |https://academy-
MaTpu4dHbIN cnHTEe3 PHK content.myschool.edu.r

u/lesson/05b30833-
2ed2-445b-b4ae-
823f126b73d0

35 ||TpaHcnsaums n eé€ atanbl 1 0 0 28.11.2023 |https://academy-

content.myschool.edu.r
u/lesson/05b30833-
2ed2-445b-b4ae-
823f126b73d0

36 |KoanposaHue 1 0 0 01.12.2023
amnHokucnot. Porb
pnbocom B BuocmHTE3e
Gernka

37 ||OpraHnsauus reHoma y 1 0 0 04.12.2023
NPOKapuoT U 3yKapnoT

38 |[MonekynspHble MexaHU3Mbl 1 0 0 05.12.2023
9KCMpeccumn reHoB y
aykapuoT

39 |Bupycbl — BHEKIETOYHbIE 1 0 0.5 08.12.2023 ||https://academy-
dOPMbI XXN3HU U content.myschool.edu.r
obnuraTHble napasuThbl. u/lesson/eb33fad3-
MpakTnyeckas pabota Ned 8d72-4e0b-bbc5-
«CosgaHue moaenu 4c86e312fb15
BUpyca»

40 | BupycHble 3aboneBaHus 1 0 0 12.12.2023 |https://academy-
YyenoBekKa, XUBOTHbIX, content.myschool.edu.r
pacTeHumn u/lesson/eb33fad3-

8d72-4e0b-bbc5-
4c86e312fb15

41 |HaHoTexHonormm B 1 0 0 15.12.2023 |https://academy-
Gronoruun un content.myschool.edu.r
MeanumHe . 2KM3HEHHbIN u/lesson/070c3e1b-

LMK KNEeTKW.

ed0e-4857-8b6e-
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Ne Tema ypoka KonunyecTtso yacos Hata ONEKTPOHHbIE
n/n Bcero ||KoHTp| Mpaktuu| U3y4eHus LuMdpoBbIe
onbH | eckne obpasoBaTenbHble
ble | paboTbl pecypchbl
paboTt
bl
d5758b8ba098
42 [MatpuyHbii cuHTe3 AHK 1 0 0 19.12.2023 |https://academy-
content.myschool.edu.r
u/lesson/a494c3cb-
b7c7-4815-b7a1-
155¢7245fdbf
43 | XpoMoCcoMbl. 1 0 0.5 22.12.2023 |https://academy-
JTabopaTtopHas pabota Ne9 content.myschool.edu.r
«M3yyeHne xpomocom Ha u/lesson/a494c3cb-
roTOBbIX b7c7-4815-b7a1-
MUKponpenapaTax» 155c7245fdbf
44 |[OeneHne KNeTkKn — MUTO3 1 0 0 25.12.2023 |https://academy-
content.myschool.edu.r
u/lesson/a494c3cb-
b7c7-4815-b7a1-
155¢7245fdbf
45 |Tunbl kneTok. KapnoknHes m 1 0 0.5 26.12.2023 |https://academy-
unTOoKMHe3. JlabopaTopHas content.myschool.edu.r
pabota Ne10 «HabniogeHue u/lesson/a494c3cb-
MUTO3a B KrneTKax KOH4YMKa b7c7-4815-b7a1-
KopeLuKa fnyka (Ha rotoBbIX 155¢7245fdbf
MUKponpenaparax)»
46 (MpomexyTovHoe 1 1 0 18.12.2023 |https://academy-
KOHTPOJbHOE TECTUPOBAHME content.myschool.edu.r
u/lesson/86¢c00dc3-
4fd0-40aa-b7ec-
3de0ab56¢f42
47 |Perynsaumns >XM3HeHHOro 1 0 0 29.12.2023
LMKNa KneTok
48 |OpraHusm Kak eguHoe 1 0 0 09.01.2024
uernoe
49 | TkaHu pacTeHu. 1 0 0.5 12.01.2024
JTabopaTtopHas paboTta
Ne11 «MN3y4eHne TkaHewn
pacTeHnn»
50 | TKkaHW XMBOTHbLIX U 1 0 0.5 15.01.2024
yenoseka. JlabopaTopHas
pabota Ne12 «M3yueHune
TKaHEW XXMBOTHbIX»
51 ||OpraHbl. CuctemMbl OpraHos. 1 0 0.5 16.01.2024

JlabopaTopHasa paboTa
Ne13 «W3y4eHne opraHos
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Ne Tema ypoka KonunyectBo 4YacoB OaTta OnEeKTPOHHbIE
n/n Bcero ||KoHTp| Mpaktuu| U3y4eHus UndpoBble
onbH || eckue obpa3oBaTtenbHble
ble | paboThl pecypchl
paboTt
bl
LiBETKOBOrO pacTeHNsa»
52 ||Onopa Tena opraHM3mMoB 1 0 0 19.01.2024
53 ||[dBwxeHne opraHn3mos 1 0 0 22.01.2024
54 |MuTtaHne opraHM3moB 1 0 0 23.01.2024
55 |[MnTaHne NO3BOHOYHbLIX 1 0 0 26.01.2024
XNBOTHbIX.
MuweBaputenbHas
cucTema vernoBeka
56 ||[dbixaHne opraHnM3moB 1 0 0 29.01.2024
57 ||[dbixaHne No3BOHOYHbIX 1 0 0 30.01.2024
XMBOTHBIX M YeroBeka
58 |[TpaHcnopT BewecTB y 1 0 0 02.02.2024
OopraHM3moB
59 |[KpoBeHOCHas cuctema 1 0 0 05.02.2024
NO3BOHOYHbIX XUBOTHbIX 1
yernoseka
60 BbloeneHve y opraHMsmoB 1 0 0 06.02.2024
61 |3awmnTa y opraHnsmoB 1 0 1 09.02.2024
62 | IMMyHHasa cuctema 1 0 0 12.02.2024
yernoBeka
63 |PasgpaxnmocTb 1 1 0 0 13.02.2024
perynaums y opraHn3mMoB
64 |'ymopanbHas perynsaums un 1 0 0 16.02.2024 |https://academy-
3HOOKPWHHAas cuctema content.myschool.edu.r
XMBOTHbIX M YeroBeka u/lesson/387b2669-
fa96-450b-bd73-
1e7a543ee995
65 || PopMbl padMHOXEHUS 1 0 0 19.02.2024 |https://academy-
OpraHn3moB content.myschool.edu.r
u/lesson/99d9a91a-
3f8e-49cb-bce4-
3a2f5e634110
66 |[lonoBoe pasmMHoOXeHue 1 0 0 20.02.2024 |https://academy-
content.myschool.edu.r
u/lesson/44d23e03-
5225-4e6f-a455-
559e9d843db9
67 |[Mewno3 1 0 0 23.02.2024 ||https://academy-

content.myschool.edu.r
u/lesson/0f5f2936-e558-
48d1-869f-
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Ne Tema ypoka KonnyecTBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero ||KoHTp| Mpaktuu| U3y4eHus UndpoBble
onbH | eckne obpasoBaTtenbHble
ble | paboThl pecypchl
paboTt
bl
eab1c182d9b8

68 |[FameToreHes. 1 0 0.5 26.02.2024 |https://academy-
O6pasoBaHue 1 passuTtme content.myschool.edu.r
NOJSIOBbIX KIETOK. u/lesson/0f5f2936-e558-
JTabopaTtopHas paboTta 48d1-869f-

Ne14 «W3y4eHne cTpoeHns eab1c182d9b8

MOSOBbIX KMETOK Ha

rOTOBbIX

MUKponpenapaTax»

69 |nanBmayanebHoe pasButne 1 0 0 27.02.2024 |https://academy-
OpraHM3mMoB — OHTOreHes content.myschool.edu.r

u/lesson/c081bbd7-
b846-42ec-9bb9-
c0ffo388e41.

70 ||3aknagka opraHoB 1 TKaHew 1 0 0 01.03.2024 |https://academy-

N3 3apoablLLEBbLIX JIMCTKOB content.myschool.edu.r
u/lesson/b676db76-
e61e-4f78-826a-
75676e7f5af6

71 |PocT n passutne 1 0 0.5 04.03.2024 ||https://academy-
XNBOTHbIX. JTabopaTopHas content.myschool.edu.r
pabota Ne15 «BbisiBneHue u/lesson/c081bbd7-
NPU3HaKoB CXoACTBa b846-42ec-9bb9-
3apofbllen NO3BOHOYHbIX c0ff9388e41d
XNBOTHBIX»

72 ||PasmHoxeHne n passutmne 1 0 0.5 05.03.2024 ||https://academy-
pacTteHun. JlabopaTopHas content.myschool.edu.r
paboTta Ne16 «CTtpoeHune u/lesson/44d23e03-
OpraHoB pa3MHOXeHUs 5225-4e6f-a455-
BbICLLUMX pacTeHUN» 559e9d843db9

73 |cTtopus cTaHOBIEHUS U 1 0 0 08.03.2024 |https://academy-
pasBUTUSA FrEHETUKM Kak content.myschool.edu.r
HayKu u/lesson/8088b7fa-

1bac-4c85-9905-
a91d41ed37f8

74 ||OCHOBHbIE MOHATUSA U 1 0 0.5 11.03.2024 |https://academy-
CUMBOJbI FEHETUKN. content.myschool.edu.r
JTabopaTtopHas paboTta u/lesson/8088b7fa-
Ne17 «[posodumna kak 1bac-4c85-9905-
00OBEKT reHeTU4eCcKnx a91d41ed37f8
nccnegoBaHNn»

75 |[3akoHOMeEpHOCTH 1 0 0.5 12.03.2024 |https://academy-

HacnegoBaHNA NpPpU3HaKoB.

content.myschool.edu.r
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Ne Tema ypoka KonunyectBo 4YacoB [aTa OnEeKTPOHHbIE
n/n Bcero ||KoHTp| Mpaktuu| U3y4eHus UndpoBble
onbH | eckne obpa3oBaTtenbHble
ble | paboThl pecypchl
paboTt
bl
MoHornbpuaHoe u/lesson/da2765cd-
CKpelumBaHue. a327-4526-bef3-
MpakTnyeckas paborta Ne5 7ecc1e3cd9c4
"N3yyeHne pesynbtaTos
MOHOrMGpPUAHOro
CKpeLmBaHus y
Aposodunbl”

76 |LuTonornyeckne ocHOBbI 1 0 0 15.03.2024
MOHOrMbpugHoro
CKpeLumBaHus

77 |AHanuanpyioLlee 1 0 0 18.03.2024
CKpelumBaHue. HenonHoe
AOMUHUPOBaHNE

78 ||[QurnbpuaHoe 1 0 0.5 19.03.2024 |https://academy-
cKpelunBaHue. content.myschool.edu.r
MpakTuyeckasa padota Ne6 u/lesson/67987237-
«MN3yyeHune pesynbtaTos 3081-4683-970c-
anrnépuaHoro 1dd5857cf5bf
CKpeLmBaHus y
Apo30ousibi»

79 |LuTonornyeckmne ocHoOBbI 1 0 0 22.03.2024 |https://academy-
AnrnbpunaHoro content.myschool.edu.r
CKpeLumBaHus u/lesson/67987237-

3081-4683-970c-
1dd5857 cf5bf

80 ||CuenneHHoe 1 0 0 01.04.2024 ||https://academy-
HacnegoBaHMe NPU3HaKoB content.myschool.edu.r

u/lesson/f9e74bbf-4477-
4452-b5a1-
3f990c947800

81 | XpomocomHas Teopust 1 0 0 02.04.2024 |https://academy-
HacneaCcTBEHHOCTU content.myschool.edu.r

u/lesson/a3431d82-
087f-46fe-a5a8-
eca3491d454a

82 |[FeHeTuka nona 1 0 0 05.04.2024 |https://academy-

content.myschool.edu.r
u/lesson/143bcb4f-
232b-4e0c-84a7-
7b6b48306d6b

83 |FeHoTMN Kak uenocTHas 1 0 0 08.04.2024 ||https://academy-

cucrema

content.myschool.edu.r
u/lesson/143bcb4f-
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Ne Tema ypoka KonnyecTBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero ||KoHTp| Mpaktuu| U3y4eHus UndpoBble
onbH | eckne obpasoBaTtenbHble
ble | paboThl pecypchl
paboTt
bl
232b-4e0c-84a7-
7b6b48306d6b

84 |FeHeTMYeCKNN KOHTPOSIb 1 0 0 09.04.2024
pasBUTUA pacTeHUNn,

XMBOTHbIX U YernoBeka

85 | ameHYMBOCTb NPM3HAKOB. 1 0 0 12.04.2024 |https://academy-

Buabl nsmeHunsocTtu content.myschool.edu.r
u/lesson/e1564a9c-
0f9c-4060-abd6-
435067cec14d

86 |MoandukaumoHHas 1 0 0 15.04.2024
N3MEHYNBOCTb

87 |BapviauunoHHbIn pag m 1 0 0.5 16.04.2024
BapvauMoHHas KpuBasi.

JTabopaTtopHas paboTta

Ne18 «W/ccnepoBaHue

3aKOHOMEpPHOCTEN

MoandrKauMOHHON

N3MEHYNBOCTMW.

MocTpoeHune

BapuaLuMOHHOro psaa u

BapuaLuMOHHOM KPUBOM»

88 |[FeHoTMNMYeckas 1 0 0 19.04.2024 |https://academy-
N3MEHYMNBOCTbD. content.myschool.edu.r
KombuHaTuBHas u/lesson/e1564a9c-
N3MEHYNBOCTb 0f9c-4060-abd6-

435067cec14d

89 |[MyTauunoHHas 1 0 0.5 22.04.2024 |https://academy-
N3MEHYMBOCTbD. content.myschool.edu.r
MpakTtnyeckas pabota Ne 7 u/lesson/e1564a9c-
«MyTtauunn y aposodounsi 0f9c-4060-abd6-

(Ha roToBbIX 435067cec14d

MUKponpenaparax)»

90 ||I3akoHOMepHOCTH 1 0 0 23.04.2024 ||https://academy-
MYyTaLMOHHOro npotLiecca. content.myschool.edu.r
InureHeTrka u u/lesson/bb1da599-
anMreHoMumka 4162-44bb-b974d-

8e7165598966

91 |F'eHeTuKa yenoseka. 1 0 0.5 26.04.2024 ||https://academy-
MpakTnyeckas pabota Ne 8 content.myschool.edu.r
«CocTaBneHve n aHanus u/lesson/143bcb4f-

POL4OCNOBHOM»

232b-4e0c-84a7-
7b6b48306d6b
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Ne Tema ypoka KonnyecTBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero ||KoHTp| Mpaktuu| U3y4eHus UndpoBble
onbH | eckne obpa3oBaTtenbHble
ble | paboThl pecypchl
paboTt
bl
92 |MeToabl MEOULIMHCKON 1 0 0 29.04.2024 |https://academy-
reHeTUKn content.myschool.edu.r
u/lesson/bb1da599-
4162-44bb-b97d-
8e7165598966
93 |[3HavyeHne meaguLHCKOn 1 0 0 30.04.2024 ||https://academy-
reHeTuKn B content.myschool.edu.r
npegoTepaLeHm n u/lesson/bb1da599-
neyYeHnn reHeTUnYeCcKnx 4162-44bb-b97d-
3aboneBaHUn Yenoseka 8e7165598966
94 ||OcHOBHbIE NOHATUSA 1 0 0.5 03.05.2024 |https://academy-
cenekumu. JlabopaTtopHas content.myschool.edu.r
paboTta Ne19 «N3yyeHne u/lesson/86acad55-
COPTOB KYNbTYPHbIX 2279-4152-a48a-
pacTeHun n nopoa 840d20ce0270
AOMALLHUX KUBOTHBIX»

95 |[MeToAabI cenekumMoHHoM 1 0 0.5 06.05.2024
paboTbl. JlabopaTopHas
pabota Ne20 «M3yyeHne
MEeTOL0B cenekumm
pacTeHun»

96 |[JocTmxeHuns cenekunm 1 0 0 07.05.2024
pacTeHUn N XXUBOTHBIX.
MpakTnyeckas pabota Ne 9
«[lpuBMBKa pacTeHnmn»

97 ||CoxpaHeHwne, nayyeHume un 1 0 0 10.05.2024
ncnonb3oBaHne
reHeTUYeCcKuX pecypcos

98 ||[bnoTtexHonornsa kak Hayka m 1 0 0.5 13.05.2024 |https://academy-
oTpacrb Npon3BOACTBa. content.myschool.edu.r
MpakTnyeckas pabota Ne10 u/lesson/133b0166-
«M3yyeHne obbekToB fc35-4a91-a264-
BroTexHonornm» 14aaee2f5897

99 || OcHoBHblE HanpaBneHna 1 0 0 14.05.2024
CUHTETUYECKON Bruonornm

10 | XpomocomHasi 1 reHHas 1 0 0 17.05.2024 |https://academy-

0 |mHXeHepus content.myschool.edu.r
u/lesson/133b0166-
fc35-4a91-a264-
14aaee2f5897

10 |[MeguumHckme 1 0 0 20.05.2024 |https://academy-

1 |BnotexHonornm content.myschool.edu.r

u/lesson/133b0166-
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Ne Tema ypoka KonunyecTtso yacos Hata ONEKTPOHHbIE
n/n Bcero ||KoHTp| Mpaktuu| U3y4eHus UndpoBble
onbH | eckne obpa3oBaTtenbHble
ble | paboTbl pecypchbl
paboTt
bl
fc35-4a91-a264-
14aaee2f5897
10 |[NMoBTOPEHME, 0606LLEHME U 1 1 0 21.05.2024
2 |lcuctematmsaumst 3HaHUN.
KoHTponbHas pabota Ne3
OBLEE KONMMYECTBO 102 3 14.5
YACOB MO NPOIrPAMME
11 KJACC
Ne Tema ypoka KonnyecTtBo 4yacos Hata ONEKTPOHHbIE
n/n Bcero || KoHTp |MpakTuuec| 13y4eHua LuncbpoBble
ONbHbI Kme obpasoBaTtenbHble
e paboThl pecypchbl
paboTt
bl
1 ||OBonouynoHHas Teopus Y. 1 0 0 https://m.edso0.ru/863
HapsuHa €957b6c¢c1d1-cf9c-
43b5-ae8c-
1a4a8ea05f95
2 |[dBvxyLime cusbl 3BONIOLMK 1 0 0 https://m.edsoo.ru/863
BnaoB no Y. [lapsuHy €957b6c¢c1d1-cf9c-
43b5-ae8c-
1a4a8ea05f95
3 ||bopbba 3a cywectBoBaHue, 1 0 0 https://academy-
€CTECTBEHHbIN U content.myschool.edu.
NCKYCCTBEHHbIN O0TOOP. ru/lesson/304a891f-
dopmunpoBaHme 8df8-4b19-9753-
CUHTETUYECKOM TEeopum 8f3275cae0f6
3BOMOLNN.
4 |KoHTponbHasa padota Ne1 1 1 0
5 |OTanbl 9BOMNOLMOHHOIO 1 0 0 https://academy-
npouecca: MUKPOIBOOLUS U content.myschool.edu.
MaKpO3BOSIHOLNSA ru/lesson/923cbdce-
4ef1-4295-b671-
€268ad583c02
6 |Monynauua — 1 0 0 https://academy-
aneMeHTapHas eguHuua content.myschool.edu.
3BonoLUn ru/lesson/a156d7a4-
2580-4f23-a777-
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https://m.edsoo.ru/863e957b6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://m.edsoo.ru/863e957b6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://m.edsoo.ru/863e957b6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://m.edsoo.ru/863e957b6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572

OpraHn3moB:
Mopdonoruyeckme,
dusnonornyeckme,
onoxmmmnyeckume,
noBeaeH4yeckue.
JTabopaTopHas padoTta Ne3
«lMpncnocobneHus

Ne Tema ypoka KonnyectBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero || KoHTp ||MpakTuyec| 13y4eHnA LincpoBble
ONbHbI Kue obpasoBartenbHble
e paboThl pecypchbl
pabot
bl
188444da1572
7 ||3aKoH reHeTuyeckoro 1 0 0.5 https://academy-
paBHoBecus [x. Xapau, B. content.myschool.edu.
BanH6epra. JlTabopatopHas ru/lesson/a156d7a4-
paboTa Ne1 «BbisiBneHune 2580-4f23-a777-
N3MEH4YNBOCTM Yy 0coBen 188444da1572
ofHoro Buaa»
8 [ OnemeHTapHbIe dhakTopbI 1 0 0 https://academy-
3BonoLumn content.myschool.edu.
ru/lesson/a156d7a4-
2580-4f23-a777-
188444da1572
9 ||I9ddekT ocHoBaTens. 1 0 0 https://academy-
O ekt ByTbINOYHOro content.myschool.edu.
ropribiLka ru/lesson/a156d7a4-
2580-4f23-a777-
188444da1572
10 |Murpauun. A3onsaumum 1 0 0 https://academy-
nonynsaunn: content.myschool.edu.
reorpaduyeckas, ru/lesson/a156d7a4-
buonornyeckas 2580-4123-a777-
188444da1572
11 |[EcTecTBeHHbIN OTHOP — 1 0 0 https://academy-
HanpaenawLWmn akTop content.myschool.edu.
3BonoLumn ru/lesson/304a891f-
8df8-4b19-9753-
8f3275cae0f6
12 |[NMonosown oT60p 1 0 0
13 |[MpncnocobneHHoCTb 1 0 0.5 https://academy-
OpraHM3MoB Kak pe3yrnbTaT content.myschool.edu.
MUKPO3BOSTHOLINN. ru/lesson/4b606f7f-
JlabopaTtopHas pabota Ne2 48be-4b4b-a371-
«MN3y4yeHne apomMopo3os 1 6e90263cb659
namoaganTauum y pacteHui
N KUBOTHbIX»
14 |[Mpumepbl npucnocobneHnn y 1 0 0.5



https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659

Ne Tema ypoka KonnyectBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero || KoHTp ||MpakTuyec| 13y4eHnA LincpoBble
ONbHbI Kue obpasoBartenbHble
e paboThl pecypchbl
pabot
bl
OpPraHn3moB U Nx
OTHOCUTENbHasA
LuenecoobpasHoCTbY

15 |Bug, ero kputepum n 1 0 0.5
cTpykTypa. JlTabopaTopHas
paboTta Ne4 «CpaBHeHue
BMAOB Mo
MOPdOSIOrM4ecKkomy
KpUTEPUIO»

16 |CTpykTypa BMaa 1 0 0

17 |\BunooobpasoBaHue Kak 1 0 0 https://academy-
pe3yribTaT MUKPOIBOOLINN content.myschool.edu.

ru/lesson/923cbdce-
4ef1-4295-b671-
e268ad583c02

18 ||CBA3b MMKPO3BONIOLMN N 1 0 0 Bubnuoteka LJOK
3aNMaeMumonormu https://m.edso0.ru/863

e9cle

19 ||O60o6LweHne no Teme 1 0 0
«Mwukpoasonouna n eé
pe3ynbTaTbi»

20 Makpoaontoums. 1 0 0 https://academy-
[ManeoHTONOrMYecCkme content.myschool.edu.
MeTOAbl N3yYeHUs 3BONIOL MM ru/lesson/d5d4ce86-

b439-4abe-b498-
ab8377cd47d4

21 ||bnoreorpaduyeckne metoapl 1 0 0 https://academy-
N3yYeHus 3BONILMU content.myschool.edu.

ru/lesson/d0c1700a-
€698-4173-85c8-
40000229649

22 || Ombpuonornyeckme n 1 0 0 https://academy-
CpaBHUTENbLHO- content.myschool.edu.
Mopdhonornyeckme meToabl ru/lesson/d0c1700a-
N3y4YeHnst 3BONLNN €698-4173-85c8-

4000022964f9

23 ||[MonekynsipHO-reHeTu4yeckue, 1 0 0 https://academy-
Broxummyeckme n content.myschool.edu.
MaTemMaTuyeckme MeToabl ru/lesson/d0c1700a-
N3y4YeHnsi 3BONLNN €698-4173-85c8-

4000022964f9

24 || O6bwue 3aKOHOMEPHOCTH 1 0 0



https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9

Ne Tema ypoka KonnyectBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero || KoHTp ||MpakTuyec| 13y4eHnA LincpoBble
ONbHbI Kue obpasoBartenbHble
e paboThl pecypchbl
pabot
bl

aBonoLUnn

25 |AganTtuBHas paguauyusi. 1 0 0
HepaBHOMEpPHOCTL TEMMNOB
aBonoLunn

26 ||Ob60obLieHme no Teme 1 0 0
«Makpoasontoums n eé
pesynbTaTbl»

27 ||Hay4Hble runoTesbl 1 0 0 https://academy-
NPOUCXOXAEHNSA XU3HU Ha content.myschool.edu.
3emne ru/lesson/54f96a99-

57e3-4914-9da0-
ba9bad6f0889

28 |[[doHayu4Hble npeacTaBneHus 1 0 0 https://academy-

0 3apOXXOEHUN XU3HN content.myschool.edu.
ru/lesson/54f96a99-
57e3-4914-9da0-
ba9bad6f0889

29 ||OcHoBHbIe aTanbl 1 0 0 https://academy-
HeopraHM4Yeckomn 3BoOSIOLUN content.myschool.edu.

ru/lesson/9ec4c3a8-
5763-40ed-b127-
2e1b849c4222

30 |[F'noTesbl 3apoxaeHns 1 0 0 https://academy-
XU3HU content.myschool.edu.

ru/lesson/54f96a99-
57e3-4914-9da0-
ba9bad6f0889

31 ||McTtopus 3emnu n metoabl 1 0 0.5 https://academy-
€€ n3y4veHud. JlabopatopHas content.myschool.edu.
paboTa Ne5 «MN3yyeHne n ru/lesson/9ec4c3a8-
ornuMcaHue nckonaemblix 5763-40ed-b127-
OCTaTKOB ApeBHUX 2e1b849c4222
OpraHn3moB»

32 |[HavanbHble aTanbl 1 0 0 https://academy-
OpraHn4Yeckom 3BONHOLNN content.myschool.edu.

ru/lesson/9ec4c3a8-
5763-40ed-b127-
2e1b849c4222

33 ||OBontoumns aykapuoT 1 0 0

34 |OcHOBHble 3Tanbl 3BOMOLMM 1 0 0.5 https://academy-
pacTUTenbHOro Mmpa. content.myschool.edu.
MpakTnyeckas pabota Ne1 ru/lesson/429b1a0d-
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https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6

Ne Tema ypoka KonnyectBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero || KoHTp ||[TpakTnuec| U3y4eHua L1cppoBbIe
ONbHbI Kue obpasoBaTernbHble
e paboTsl pecypchbl
pabot
bl
«WM3yyeHne ocobeHHoCTEN c3e4-4740-9d75-
CTPOEHNA pacTEHUN pasHbIX b1d6fd53e2c6
oTaenoB»
35 ||[OcHOBHbIe 3Tanbl 3BONOLIUMN 1 0 0 https://academy-
XUBOTHOIoO Mmpa content.myschool.edu.
ru/lesson/429b1a0d-
c3e4-4740-9d75-
b1d6fd53e2c6
36 || 3BONOLUA XKUBOTHbIX. 1 0 0.5 https://academy-
MpakTtnyeckas pabota Ne2 content.myschool.edu.
«M3yyeHme ocobeHHOCTEN ru/lesson/429b1a0d-
CTPOEHNA NO3BOHOYHbIX c3e4-4740-9d75-
YKVUBOTHbBIX» b1d6fd53e2c6
37 ||Pa3BuTure XM3HM Ha 3emne 1 0 0 https://academy-
no apam u nepmogam content.myschool.edu.
ru/lesson/429b1a0d-
c3e4-4740-9d75-
b1d6fd53e2c6
38 ||[MaccoBble BbIMUpaHUA — 1 0 0
3KOornyeckme Kpusmncol
npoLunoro
39 ||CoBpeMEHHbIN 1 0 0
9KOSOrMYeCcKnmn Kpnsnc, ero
ocobeHHOoCTHU
40 |CoBpemMeHHas cuctema 1 0 0
OpraHn4eCcKoro NPOLUsIoro
41 |OcHOBHbIE CUCTEMATUYECKME 1 0 0 https://academy-
rpynnbl OpraHM3mMoB content.myschool.edu.
ru/lesson/32123386-
6909-40dc-9afe-
eb3ec492b68c
42 |O6o6LeHne no tTeme 1 0 0
«lMpoucxoxageHue n
pa3BUTUE XMN3HM Ha 3emner
43 |AHTponosoruss — Hayka o 1 0 0 https://academy-
YyenoBseke content.myschool.edu.
ru/lesson/dd16ac23-
fddb-4c08-a329-
6de2fa101073
44 |Pa3Butne npencraBrieHnn o 1 0 0 https://academy-

NPOUCXOXXOAEHUN HeJloBEKa

content.myschool.edu.
ru/lesson/dd16ac23-
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Ne Tema ypoka KonnyectBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero || KoHTp ||[TpakTnuec| U3y4eHua L1cppoBbIe
ONbHbI Kue obpasoBaTernbHble
e paboTsl pecypchbl
pabot
bl
fddb-4c08-a329-
6de2fa101073
45 |MecTo yenoBseka B cucteme 1 0 0.5 https://academy-
OpraHu4eckoro mupa. content.myschool.edu.
JTabopaTopHasn padoTta Ne6 ru/lesson/dd16ac23-
«WM3yyeHne ocobeHHoCTEN fddb-4c08-a329-
CTPOEHUSA cKerneTa YernoBeka, 6de2fa101073
CBSA3aHHbIX C
NPSMOXOXAEHNEM»
46 |OswvxyLume cunbl 1 0 0 https://academy-
aHTpornoreHesa content.myschool.edu.
ru/lesson/375dd554-
099c¢-409f-846a-
4¢30dc63346d
47 ||CooTHOLEHNE 1 0 0 https://academy-
Burornormyecknx u content.myschool.edu.
coumanbHbIX (PakTOpOB B ru/lesson/375dd554-
aHTponoreHese 099c¢-409f-846a-
4c30dc63346d
48 || OcHoBHbIE CTaguu 1 0 0 https://academy-
aHTponoreHesa content.myschool.edu.
ru/lesson/4a3e94d7-
80fe-4ae2-b0cb-
607d35bebf80
49 ([ManeoreHeTnka un 1 0 0
naneoreHoMuka
50 |OBontoumsi COBpEMEHHOIO 1 0 0 https://academy-
yeroseka content.myschool.edu.
ru/lesson/4a3e94d7-
80fe-4ae2-b0cb-
607d35bebf80
51 |Yenoseyeckune pachl. 1 0 0.5 https://academy-
MpakTtnyeckas pabota Ne3 content.myschool.edu.
«M3y4yeHmne skonornyecknx ru/lesson/6bff6946-
aganTaumn Yyenosekay b615-49a6-a4e9-
5ab6cae58048
52 |MexaucuunnmnHapHbie 1 0 0 https://academy-
MeToLbl aHTPOMONorMm content.myschool.edu.
ru/lesson/4a3e94d7-
80fe-4ae2-b0cb-
607d35bebf80
53 ||O6006LweHme no Teme 1 0 0

«[poncxoxaeHne yenoBeka
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Ne Tema ypoka KonnyectBo 4acos OaTta ONEeKTPOHHbIE
n/n Bcero || KoHTp ||MpakTuyec| 13y4eHnA LincpoBble
ONbHbI Kue obpasoBartenbHble
e paboThl pecypchbl
pabot
bl
— @aHTpPONOreHe3»

54 ||[KoHTponbHas paboTta Ne2 . 1 1 0

55 ||BapoxaeHue n passutme 1 0 0 https://academy-
aKonornu content.myschool.edu.

ru/lesson/7b5d33d5-
1cfb-47db-807e-
85928f9110ee

56 |[MeToabl aKkonoruu. 1 0 0.5 https://academy-
JlabopaTtopHas pabota Ne7 content.myschool.edu.
«M3yyeHne metonos ru/lesson/7b5d33d5-
9KOMOrnyYecKnx 1cfb-47db-807e-
ncecneaoBaHNn» 85928f9110ee

57 |[3HaveHne aKkonorn4yeckmnx 1 0 0 https://academy-
3HaHWM A58 Yeroseka. content.myschool.edu.
JKonornyeckme akTopbl. ru/lesson/05e291¢c0-

7a9c-47f1-b47b-
1fdfe35400ed

58 ||ABrnoTnyeckmne daktopsbl. 1 0 0.5 https://academy-
CBeT Kak aKonormyeckum content.myschool.edu.
dakTop. JlabopaTtopHas ru/lesson/05e291¢c0-
paboTta Ne8 «BbisiBneHue 7a9c¢c-47f1-b47b-
npucnoco6neHnin 1fdfe35400ed
OPraHM3moB K BITUSIHUIO
cBeTa»

59 ||ABbuoTunyeckme akTopbl. 1 0 0.5 https://academy-
Temnepatypa Kak content.myschool.edu.
aKonornyeckmn dpaktop. ru/lesson/e24d7ba7-
JTabopaTtopHas paboTa de89-4373-8b70-
«BbisiBneHune 9771d8e0da5c
npucnocobreHnn
OpPraHM3MOB K BIUSTHUIO
TemnepaTypbi»

60 ||ABbnoTndeckune gakTopsbl. 1 0 0.5 https://academy-
BraxHocTb Kak content.myschool.edu.
aKonornyeckmn dakrtop. ru/lesson/e24d7ba7-
JlabopaTtopHas pabota Ne9 de89-4373-8b70-
«AHaTomMmun4yeckume 9771d8e0dab5c¢c
0CcOBEeHHOCTU pacTeHu 13
pa3sHbIX MECT 0bUTaHMA»

61 |Cpeabl obutaHus 1 0 0 https://academy-
OpraHn3moB content.myschool.edu.

ru/lesson/e24d7ba7-

de89-4373-8b70-



https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c

Ne Tema ypoka KonunyectBo 4yacoB [aTa OnEKTPOHHbIE
n/n Bcero || KoHTp ||MpakTuyec| 13y4eHnA LincpoBble
ONbHbI Kue obpasoBartenbHble
e paboThl pecypchbl
pabot
bl
9771d8e0da5c
62 || buonoruyeckue puTMbl 1 0 0
63 |XKnsHeHHble bopMmbl 1 0 0
OpraHM3moB
64 | bnotnyeckne daktopsbl 1 0 0
65 ||3HauyeHne buoTnyecknx 1 0 0
B3aMMO4encTBnn Ans
CYyLLLECTBOBaHUS OPraHn3moB
B cpeae obuTtaHus
66 ||ObobLieHne no Teme 1 0 0
«JKOrormsa — Hayka o
B3aMMOOTHOLLUEHUNAX
OpraHM3moB»
67 | Qkonornyeckmne 1 0 0
XapaKTepUCTMKM Nonynauum
68 ||OcHoBHbIE NOKa3aTenu 1 0 0
Nonynsunn: YUCNEHHOCTD,
NMOTHOCTb, BO3pacTHas U
nosioBasi CTpykTypa
69 ||OcHOBHbIe NoKkasaTenu 1 0 0
nonynauun: poXXaaemMocTb,
NPUPOCT, TEMN pOCTa,
CMEpPTHOCTb, MUrpaLmmn
70 |[Okonornyeckas CTpykTypa 1 0 0
nonynsaunm
71 ||[OuHamuka nonynauumn n eé 1 0 0
perynauus
72 ||KpuBble pocTa YACEHHOCTH 1 0 0
nonynsauun. Kpusble
BbKMBaHUSA
73 ||Okonormnyeckasa H1LLA BMAA. 1 0 0.5
JTabopaTtopHas pabota Ne 10
«MpucnocobneHns cemsiH
pacTEHUN K paccerieHno»
74 |Bua kak cuctema nonynsauun 1 0 0
75 |[3akoHOMEPHOCTN NOBEAEHUS 1 0 0
N MUrpaLUM XXNBOTHbIX
76 ||O600LWeHMe nNo Teme 1 0 0
«OpraHmambl 1 cpega
obutaHua»
77 || CoobuiecTBo opraHM3mMoB — 1 0 0 https://academy-
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Ne Tema ypoka KonunyecTtso yacos Hata ONEKTPOHHbIE
n/n Bcero || KoHTp ||[TpakTnuec| U3y4eHua L1cppoBbIe
ONbHbI Kue obpasoBaTernbHble
e paboTsl pecypchbl
pabot
bl
6uoueHos content.myschool.edu.
ru/lesson/d224f4ab-
dcaf-4e28-adf9-
520525b609aa
78 |[OKocucTema kak oTKpbITas 1 0 0 https://academy-
cucTtema content.myschool.edu.
ru/lesson/d224f4ab-
dcaf-4e28-adf9-
520525b609aa
79 ||KpyroBopoT BeLLEeCTB 1 NOTOK 1 0 0
3Heprum B aKocucteme
80 |[OcHOBHbIe NOKa3aTenu 1 0 0
3KOCUCTEMBI
81 || Okonornyeckne nnpammabl 1 0 0
82 N3meHeHusa coobLuecTs — 1 0 0
cyKueccum
83 (MpupoaHbIe 3KOCUCTEMBI. 1 0 0
OKOCUCTEMbI 03€P U PEK.
OKocUCTEMbI MOPEN U
oKeaHoB
84 (MpupoaHbIe 3KOCUCTEMBI. 1 0 0
OKocuCTeMbl TYHAP, Necos,
cTteneu, NycTbiHb
85 |AHTpONoOreHHble 3KoCUCTEMbI 1 0 0
86 | YpboakocmcTembi. 1 0 0.5
MpakTuyeckasa padota Ne 4
«M3yyeHne n onucanHune
ypb0o3aKoCUCTEMbI»
87 || 3akoHOMepHOCTH 1 0 0
OpMMPOBAHUS OCHOBHbIX
B3aMMO4eNCTBUN
OpraHn3moB B 9KOCUCTEMaX
88 ||[MexaHn3mbl BO3aencTBus 1 0 0 https://academy-
3arpA3HeHni pasHbIX TUMOB content.myschool.edu.
Ha cybopraHM3mMeHHOM, ru/lesson/8cc24f48-
OpraHNU3MeHHOM, 8636-4a51-aa9%4-
nonynAuNoOHHOM U 126651e54ccc
9KOCUCTEMHOM YPOBHSIX
89 ||Ob6obLeHme no Teme 1 0 0
«3Kkonornsa BMaoB n
nonynsaunmny
90 ||brnocdepa — 1 0 0



https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc

Ne Tema ypoka KonunyectBo 4acoB OaTta OnEKTPOHHbIE
n/n Bcero || KoHTp ||MpakTuyec| 13y4eHnA LincpoBble
ONbHbI Kue obpasoBartenbHble
e paboThl pecypchbl
pabot
bl
obuwiennaHeTapHas obonoyka
3emnu

91 |YuyeHne B. N. BepHagckoro o 1 0 0
bnocdepe

92 |[3akoHOMeEpPHOCTH 1 0 0
cyulecTBOBaHus bruocaepsl

93 |[KpyroBopoTbl BELLECTB U 1 0 0
BroreoxumMmmnyeckmne LUKIbl

94 |3oHanbHOCTL Bruocepsl. 1 0 0
OcCHOBHble BUOMbI CyLLIN

95 | YcTonumBocTb brocdepsbl 1 0 0

96 || Qkonornyeckne KprUsnchbl 1 nx 1 0 0 https://academy-
NPUYNHBI content.myschool.edu.

ru/lesson/8cc24f48-
8636-4a51-aa%4-
126651e54ccc

97 |Bo3pencTteume yenoseka Ha 1 0 0 https://academy-
oGnocdepy content.myschool.edu.

ru/lesson/dfdeeae5-
bc9b-4b8d-aedf-
beebecad09eb

98 | AHTponoreHHoe Bo3aencteme|| 1 0 0 https://academy-

Ha pacTUTENbHbLIN U content.myschool.edu.

XWUBOTHbIN MUP ru/lesson/dfdeeae5-
bc9b-4b8d-ae4df-
beebecad09eb

99 ||OxpaHa npupoabl.OCHOBHbIE 1 0 0 https://academy-
NPUHLKMNLI YCTOMYMBOIO content.myschool.edu.
pa3BuUTUA YenoBeyecTsa 1 ru/lesson/dfdeeae5-
npupoapl. bc9b-4b8d-ae4f-

beebecad09eb

10 ||PaumoHanbHoe 1 0 0 https://academy-

0 |npupogononb3oBaHue u content.myschool.edu.
coxpaHeHne Brnonornyeckoro ru/lesson/c2ccb94a-
pasHoobpa3nsa 3emnu 5b5d-4b61-b56b-

cd15c7218d52

10 ||O606LEeHne No TeMe 1 0 0

1 |«Brnocgepa — rnobanbHas
aKocuctemar

10 |[KoHTpornbHasa padoTta Ne3 1 1 0

2

OBLEE KONMMYECTBO YACOB || 102 3 7.5
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Ne Tema ypoka
n/n

KonnyecTtBo YacoB

Bcero

KoHTp
OJbHblI
e
pabot
bl

MpakTnyec
Kne
paboThbl

JaTa
N3yyeHus

OnEKTPOHHbIE
LundpoBble
obpasoBartenbHble
pecypcbl

Mo NPOrPAMME

YYEBHO-METOANYECKOE OBECIHHEYHEHHUE OBPA30BATEJIBHOI'O

INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorus. buonorndeckue cucrems! u miponeccel, 10 knace/ Tepemor A.B., IlerpocoBa P.A.,

O6miectBo ¢ orpannueHHOM 0TBeTCTBEHHOCTHI0 « MOl MHEMO3MHA»

* buonorus. buonorndeckue cucreMs! u mporieccsl, 11 kmace/ Tepemo A.B., IlerpocoBa P.A.,

O6miectBo ¢ orpannueHHOM oTBeTCTBEHHOCTHI0 « MOl MHEMO3MHA»

* buonorus, 11 xracc/ bopomgun I1.M., Aemvmur .M., Cabnura O.B.; monx penakmueit

ymuoro B.K., Apmvmmuma .M., Axumonepnoe obmiectBo «M3narensctBo «IIpocsenienne

buonorwus, 10 knacce/ Beicotikas JI.B., demviur .M., PyBunckuii A.O. u apyrue; mon

penakrueit lllymuoro B.K., Ieivmuna .M., Akumoneproe o6mectBo «M3marenbcTBo

«IIpocsemenne»

METOANUYECKHUE MATEPUAJIBI 1JIs1 YAUTEJIA




LHOC Mos lIkonahttps://myschool.edu.ru/

HHTepakTUBHBIC BUPTYyalbHBIC JJAOOpATOPHBIE U TIPAKTHYECKHE pabOThI Ha yriTyOIeHHOM
ypOBHE OCHOBHOTO 0011ero oOpa3oBanushttps://content.edsoo.ru/lab/subject/1/
bubnmoreka udposoro odpazoBatensHoro konteHTahttps://lib.myschool.edu.ru/market
Poccuiickas anextponHas mkonahttps://resh.edu.ru/

MP buonorus — Enunoe coaepkanue obmiero oopasopanushttps://edsoo.ru/mr-biologiya/
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
LHOC Mos llIkonahttps://myschool.edu.ru/

HHTepakTUBHBIC BUPTYalbHBIC JJAOOPATOPHBIC U TIPAKTHYECKHE pabOThI Ha yriTyOIeHHOM
ypOBHE OCHOBHOTO 00111ero oOpa3oBanushttps://content.edsoo.ru/lab/subject/1/
bubnnoreka nudposoro odpazoBatensHoro kouteHTahttps://lib.myschool.edu.ru/market
Poccuiickas anextponHas mkonahttps://resh.edu.ru/

https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15¢7218d52



