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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamety «buornorus» (manee - Owonorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
MPU3BAHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mnpeamety "buonorus" naér npeacraBieHHE O
Heau M 3aJadax HM3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, onpeaeiisieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpHpPOBAaHHME II0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MNPUHLMI MPEEMCTBEHHOCTH C HW3y4eHUEM OHOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAIMpPaBJICHHOCTh HA  TMOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTAaBICHUN O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarolled mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOydarolmuxcss MO OCBOCHHMIO COAEpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE CpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



pacimimpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTHe. Tak,
pacmimpeHsl U yriayOJeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEeKa, OOIIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KAaK OPUEHTHUPHI IJIS MOCIEAYIOLIETO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYCHHBIMH OOYUYAIOUTUMHCS TpPU H3YyYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

Crpykrypa mnporpammbl 1o ydeOHOMY mpenmery «buosorus» oTpaxaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHU.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOr0 MHUpa Ha 3eMJie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus IuiaHeTrol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4JaronMMHUCcs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUMU MPOTPaMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIECHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb uzydenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHoil o0IacTu
npo(ecCUOHANbHON JIeATeNIbHOCTH, CBSI3aHHOM ¢ OWOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHME O0YYaIOUUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZicHUEe OOy4YalolMMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJMWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPY’XKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTUH;

pa3BuTHE y 00yYaIOIIUXCSl UHTEUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JOrUuei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy O0YYAIOIIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/IaHM€  YCIOBHM  JUIsl  OCO3HAHHOTO  BbIOOpa  0OydYarOIIUMUCS
WHIUBUTy AIbHON o0Opa3oBaTeNIbHOM TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
VH/IMBHUIYIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopa3oanusi, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT00p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeIM(PHUKU €ro CoAepKaHWs W HAMpPaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIMsIX CpPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCSL TIPOBEJEHUE JIa0OpaTOPHBIX M MpakTUyeckux pador. Taxxke ywacTtue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIIENOBATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIATHBIE W TOWCKOBBIE HAy4HbIC HCCICIOBAHUS B
OHOJIOTHUH.

3HaueHre OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3y4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, nzyyaroine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALINU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. llondarue o 3aBucuMou u
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pesynbratoB. [IpUunMHBI HUCKaKEHUS PE3yJIbTAaTOB »JKcnepuMeHTa. IloHsatue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTKpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounas reopus (T. [1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bozma u e€ posb Kak pacTBOpPHUTENA, pEeareHra, y4acTUe B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiiuu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIorHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsizu B moiiekysne ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O06opynoBaHue: XMMUYECKas MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIUi».

JlaGopaTtopnass  paGora  «lccienoBaHue  HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

[uromnasma. [{uro3ons. [utockener. JIBuxkenue muromiazMbl. OpraHouIbI
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMHA MHUTOXOHJpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomeorcymounvie Qunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmei. MBbIILIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuUIAMEHMamMu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. O6omouka sigpa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakiuid KIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OposkeHUS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOHOTO MyTHU
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «lV3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopaTtopnasi pabGora «/3ydeHne (HEpMEHTATUBHOTO pACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHui. CITN]], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanoBCKHiA.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwma. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perymamuss mutotrdeckoro nmkia kiuetku. [Iporpammupyemas KieTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukanus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
GyHKLIMIA U paciofIOKEHHs TKaHEH B OpraHax pacTEHUU.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpOCHHS, (QYHKIUA U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'e€HEpaTUBHBIE OpraHbl pacTeHuil. OprasHbl u
CHUCTEMBI OPIraHOB KUBOTHBIX U yesioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapykHblii W BHyTpeHHUU ckener. CTpoeHHE H
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. lInmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. OBOJIOLUOHHbIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CUCTEMBbI MTO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTemMamMu. Beigenenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro uMmyHutera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ peryisius |y OpraHmsMoB. Pasgpaxumocts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHCTEMA, «Koxay, «MpllIeuHasT ~ CHUCTEMay,
«BplgenurenbHas cUCTEMay, «IDHAOKPHUHHAs cucteMa», «CTpOCHHME MBIIIIIbIY,
«Ammynuter»,  «KuimieunonosioctHeie», «(CxemMa  TNUTaHUA  PACTEHUI»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHbBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIOUIUX. 3apOABIIICBBIC JHUCTKU
(racTpyssanus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTell pa3BUBAIONICTOCS 3apojbllia (SMOpPHOHAbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yslbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKWM Kak Haykud. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eInHOoO00pa3usl THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOoJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJEeIOBaHMUS  TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHoe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICAOBAHUE T'€HOB, HAPYLICHHWE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOpHUsI HACIIECICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX MPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTHUYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CrierieHHOE HAcJIeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICJCTBCHHAS.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
W3MEHYHMBOCTH.

I'enoTunuueckas N3MeHUMBOCTh. CBOMCTBA T€HOTUIIMUYECKOM M3MEHUYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHas WM3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  DNUSECHEMUYECKUX (HaKmopos 8
HACe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdeMmoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTarmii.



OOopynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJIAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH . CoBpemeHHOE ONpPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (akTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHUil. Ponb cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*KkuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wu3MmeHuuBocth H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PanuanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[TomyueHune MOJIUIUIONIOB. BryTtpuBuaosas THOpUIN3AIINS.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3eéHast
DesonoyuUs».

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJIbTYp. /M3yuenue, coxpamenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiumny, «OtnanéHnas rudbpuauzanus», «MyTtaresesy.

JlabopaTopnasi padora «/3yueHue copTOB KyJNbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMUM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYeHUE KHCJIOMOJIOYHBIX IPOYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKHUE Y TH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss UM NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
OUarHocTuka. MeraOOoJOMHBIM aHaiau3, TEeHOLGHTPUYECKUHM aHadu3 IpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynxumonrnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kiletounas nHxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

J{Broky1ye cuiibl 3BOTOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKass HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nmytemectsus Y. lapsunay, «Haxonku Y. lapsunay, «Dopmbl 60psObI
3a cymectBoBanuey, «lloponapl romy6eit», «MHorooOpasue KyIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYLIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiinuid. V3meHeHue
reHo()oH/a TOMYyJSILIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymamusx. Oddexr
ocHOBaTensd. Iggexm Oymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuii:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBodonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUN,  pa3pbIBAOLIMIMA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HukHOBeHHE  MpUCNOCOOJEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHune Kak pe3yiabTaT
MUKpPOAIBOMIOIMHU. M3omsimus — kimodeBoi (akTop BumooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema mposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CHJIBI 3BOJIOIUNY, «DKOJIOTHUECKas H3OJIUS MOMYyJIAIUNA CEBaHCKON (dopenmy,
«['eorpauueckass W30JSALUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «IlomysiMoHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupozae», «CrnocoObl Bugo0OpazoBanus», «l'eorpaguueckoe BUA00Opa3oBaHHUE
TPEX BUAOB JaHMABIIIEH», «IKOJIOIMUYECKOE BUIAO00PA30BAHUE BHUJIOB CHHUID),
«ITonunnouael pacrenuit», «KamycTHo-peaeunbIil ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI».

JlaGopaTtopnass  pa6ora  «llpucmocoOneHuss  OpraHu3smMOB UM UX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHWE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyuyeHus: oHBomonuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emmn. Bumbl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmunpl U cxeMbl: « OUIOTEHETUYECKUI P JIOMIAIN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHATOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHl 4YelOBEKa M MMMMaH3e», «[aBHbIe
HaIIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUJIGKIIMU, TrepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHKE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnosuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. .
Omnapuna, TMoTe3a nepBuYHOro OyiapoHa JIx. XomnaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropuss 3emuin U Meroabl €€ u3ydeHHs. lVIcKomaemble OpPraHHYECKHUe
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHAasE U aOCOIIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHnueckor »HBoaOnMU. [losgBieHne u 3BOTOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxXoxaeHrne NIBETKOBBIX
pPaCTCHUMN.

OCHOBHBIE 3Tambl 3BOJIOLHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo30i, Me3030M, KaitHo30¥. OOm@as xapakTepucThka KiuMara U
TEOJIOTUYECKUX MpoLeccoB. llosBIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro ycliOBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
W3YUYCHHIO CaMO3apoKIeHMUs Ku3HW», «Cxema ombita C. Mmmepa, I'. FOpwm»,
«JTamnbl  HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosorMyeckass  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOIONUNY, «CxeMa 00pa3oBaHHS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdo3sl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUui», «(Cxema pa3BUTUA KHUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PBIOBI», «3€MHOBOJHBIE,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yy4elia NTHI[ W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHno abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/I3yyeHue M omnHMcaHUE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymme cuiibl ((akTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKre, COllUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O00E3bSHBI
(TIPOKOHCYJIBI) M PAaHHUE MTOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJiei. ABCTpaJONUTEKN — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMelbli, MepBbie
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil —  0o0OmME  MpeNoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHAEPTalbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TameoreHeTrka 1 NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH Tporecc M noaumopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelnOoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. buoconnaneHbple HcCIeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTIOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bAHB, «CKENeT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKYILIME CUJIBI AHTPOIIOTE€HE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcrpamonurek», «UYenosek  ymenslid», «Yenosek
NPSAMOXOISIINI, «JleHrncoBckuil yenoBek» «Heanaepranbupl», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHU YEJIOBEKa», «Packl UeoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJoBEKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHONICHUSIX OPraHU3MOB U
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kaloleil cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAYKAMH.



Metoasl sxonoruu. I[loneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHIA OKPYXAIOLIEH CPEIbD».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil dakrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa HA OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CUTrHaJIBbHAs poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
noJiIepKaHuo BoJgHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHAasT  TMOJANOYBEHHAas, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HU B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJu4yHble PUTMBL. [IprUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBHUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennole POpMBbI pacTeHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «2konorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeninokpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3MUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD).

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pAaCTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid.  OCHOBHBIE TIOKa3aTeMM TOMYJISIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBAasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JvHaMmuka momnyiasiuuu U €€ peryysiius. bHOTHYeCcKHi MOTEHUHAN MOIMYJISLIUU.
MopaenupoBaHue JUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiorndeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0rMYECcKOu
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bun kak cucrema nomyisuuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
VMHBA3UU Yy KEPOJHBIX BUIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTunHconay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceru. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wikl B 3kocucTeMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oxkeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenell, nyCmbitb.

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOILECHO3. Pazmuums
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponbv kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvlx
61008) 6 yHKYUOHUposanuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECCTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoleHO3a»,  «ODKocHcTeMa

HIMPOKOJIUCTBEHHOTO JIECay», «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
TPYINIbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKasi MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypObosKocucTeM.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOdapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanre ypo0o3KOCUCTEMBD».

JlaGopaTopnasi pa6ora «l3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKYpCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocHcTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemmanerapuas o0osiouka 3eMJM, TNI€ CYIIECTBYET WIIH
CyIlleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o onochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio6abHOM PK0cHCTeMBbL. JMHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypa 1 QyHKIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHANIa U
ounochepHbIX QyHKIUH.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii jgec», «IILIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponnueckuid gecy.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OIIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHe YeloBEKa Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W IMPUPOJIBI.
PanonanbHOE  MPUPOJONOJB30BAaHME UM COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHbIE MTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl



IKopeadburumayuy dKocucmem u cnocobos 0O0pbOLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvlx 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpszHeHue nouBb», «llapHukoBbiii  3PdekT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U O0OS3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ|a B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHHWE W pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMs] MpU PELIEHUU NpoOJieM, CBA3AHHBIX C pPALMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOMN NIEATETbHOCTH SKOJIOTUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpelIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh MOJIydaeMble 3HAaHWS [IJIsl aHalu3a W
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
ITPaMOTHOCTH ¥  COLMAJbHOW KOMIIETECHIIMM OOYYalolIuXcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIE JEWUCTBUS, COBMECTHas
NEeATEIbHOCTb.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIEI0BATEIbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, NpPeoOpa3oBaHUI0 MU NPUMEHEHHI0 B y4eOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIBISATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KadecTBe CpeACTBa Mmpu padoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIUCKYCCHM TIO CYHIIECTBY 0OCyX)aaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIMATHUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pPE3YNBTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorusiy Ha yriayOJnEHHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIEYEeHHE
npoduibHOoro  oOydeHusst  oOydvaromuxcss  Owonmorud. OHM — BKIIIOYAIOT:
cneuu@uueckue st ONOJIOTUY Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 110
OCBOEHUIO, UHTEPIPETAUN U NpeoOpa30BaHUIO 3HAHWM, BUABI JEATEIBHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX Y4YE€OHBIX, @ TAKXKE B
peanbHbIX XKU3HEHHBIX cUTyalusx. [IpenMerHbie pe3ynbTarsl MPEACTaBICHBI MO
roJlaM U3y4eHHusl.

[TpenmeTHbIe pe3yabTaThl OCBOEHUsS ydueOHoro npeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOAbI M  PEIIEHHH NpoOJieM  paldOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJAraroume OHWOJIOTMYECKUE TEPMUHbI M TOHSATHS (JKU3Hb, KIIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M PAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeopHsl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOroOOpa3usi ¥  NPOUCXOXKJIEHUS  KYJIbTYPHBIX  PAacT€HUM),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB NEPBOIO MOKOJEHHS, PaCILEIICHHs, YHUCTOTHl T'aMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. H. Basuiosa), HNPUHLIHIIBI
(KOMIUIEMEHTapHOCTH);



BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, HCIIOJIh3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIFOICHNE, DKCTICPUMEHT);

yYMEHHUE BbIICNATh CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepwuii, rpuOOB, paCTECHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKA, IIPOIIECCOB JKU3HEACSITCIBHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeW03a, TaMEeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATBHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIy OpraHOMJAMH KJIETKH U HX
GYyHKIHASIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAHEH W WX (YHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pacTCHHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYyHKIASIMH, MEXKIYy CHCTEMaMH OpPTraHOB M WX (DYHKIMSAMH, MEXIY STallaMu
oOMEeHa BEIIECTB, ATarlaMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO PA3BUTHS, T€HOTHUNOM W (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHUE BBIIBJIATh OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuM, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYTIIT;

yMEHHUE penaTh OMOJIOTHIECKUE 3aa91, BBISBIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIIETyEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHbIE M TpPaKTUYECKUe padOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMyYIHpYs I€lIb KCCIEIOBAaHUS, aHATU3UPOBATH MOTYUYEHHBIC
pE3ybTaThl U JIeNIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJWYHO  TPEACTaBIATh  TMOJYYCHHBIC  PE3yJbTaTbl HAa  yYCHUYECKHX
KOH(epeHIusX;

yMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJIOHUpOBaHUE, HCKYCCTBEHHOE



OIUTIOIOTBOPEHHE, HAINPABIEHHOE M3MEHEHHE I'€HOMAa M CO3[aHUE TPAHCTE€HHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyieill mpodeccuoHambHON
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIyOIsTh O3HABATEIIbHBIHI
MHTEpEeC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buosnorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MHpA, B IIO3HAHWHW 3aKOHOB IPUPOABI M PELICHUM SKOJOTUYECKHUX
npo0OjieM 4YeloBeYecTBa, a TaKkKe B PEIIEHUH BOIPOCOB PALMOHAIBHOIO
IPUPOAOIIONL30BaHUS, U B (D)OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPOJE,
OOLIECTBY, YEJIIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHHE BJaJETh CHUCTEMOW OMONOTMYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpeNieNeHUs] U TOHMMAaHUE CYUIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTMYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomronronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsX u HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapaum u B. BaiinOepra,
3apoapiiieBoro cxojacrea K. M. bopa), nmpaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMubl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJaJe€Tb  OCHOBHBIMM  METOJAAaMU  HAYYHOIO  IO3HaHMS,
UCIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB M SKOCUCTEM
(onmucaHue, U3MepeHue, HaOJNIOJEHHE, JKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKM aHTPOIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHOT€OLEHO30B,
PKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOT'O otOopa, AJJTONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JABMKYIIUX CUJI SBOJIOLUMU HA T€HO(POH I MOMYJISIHUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIlpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHAaBIMBAaTh B3aUMOCBA3M MEXAY MpOLECCAMU HBOJIIOLUH,
JBIKYIIMMHM CHJIAaMU AHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX 3KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YMEHHE  BBIABIATH  OTJIMYUTENIbHbIE  TPU3HAKK  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelie 0OWTaHWs, aOMOTHYECKUX M OMOTHYCCKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€Hi  OpraHM3MOB B  COOOIIECTBaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CpPeJbl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUSI MPUPOJIBI M UETIOBEUECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMU U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpaKTUUYECKHE paboThl, COOIHOAAThH
npaBuiia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIJBUTATh TUIOTE3bl, MPOBEPATH WX OSKCIEPUMEHTAIBLHBIMU
cpenacTBamMu, (GOpMYyIUpPys Ledb WCCIEIOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yNIbTaThI U ICNIATh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIIENOBATENbCKOW paboTe mo OHOJOoruM,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTABIATh  TOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U YEeJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MpeaoTBpalleHus
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYILIECTBIIATh OCO3HAHHBIA BBIOOp Oyayuied mpodeccuoHaTbHON
JeSITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3iHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIIIyOJIATh I103HABAaTEIbHBIH MHTEpEC, HAINpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB u dueKkTpoHHbIE (LM pPOBbLIE)
Konrpoabnbie IIpakTHyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI

1 buonorus xak Hayka 1 0 0 https://resh.edu.ru/subject/lesson/3827/start/118940/
’KuBbie CUCTEMEBI U UX https://lesson.academy-

2 U3y4eHUe 2 1 0 content.myschool.edu.ru/lesson/4e8b5cdb-f414-
BxoaH0# KOHTpOIIB 40a6-9aed-638dd73a0475?backUrl=%2F06%2F10

3 buonorus kneTku 2 0 05 https://resh.edu.ru/subject/lesson/5383/start/153371/

4 XuMu4ecKasi OpraHusanus 10 0 1 https://resh.edu.ru/subject/lesson/5397/start/283870/
KIIETKH https://resh.edu.ru/subject/lesson/3840/start/163096/

5 C b 8 0 2 https://resh.edu.ru/subject/lesson/5383/start/153371/

TPOCHHEC 1 QYHIIHMI KICTKH https://resh.edu.ru/subject/lesson/3847/start/8616/
OO0OMeH BEIIECTB U

6 IpeBpalleH’e SHEPTUU B 9 0 1 https://resh.edu.ru/subject/lesson/3917/start/46777/
KJIETKE
Hacnencreennasa .

v b 9 0 05 https://resh.edu.ru/subject/lesson/5352/start/295780/
HH OPMAHHA 1 peai3atis ' https://resh.edu.ru/subject/lesson/3939/start/105165/
eé B KJICTKE

8 JKU3HEeHHBIN UK KIETKU 6 1 1 https://resh.edu.ru/subject/lesson/5359/start/270999/

9 CtpoeHue u GyHKINH 17 0 15
OpPTaHU3MOB

https://resh.edu.ru/subject/lesson/5359/start/270999/
10 Pa3zMmHOXeHUE U pa3BUTHE 8 0 15 https://resh.edu.ru/subject/lesson/3927/start/105895/

OpPraHu3MOB

https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5385/start/119865/



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5385/start/119865/

I'enernka — Hayka o

11 HACJIEICTBEHHOCTH U 2 0.5 https://resh.edu.ru/subject/lesson/5386/start/301065/
N3MCHYUBOCTH OpraHnu3moB
3AKOHOMEDHOCTIH https://resh.edu.ru/subject/lesson/5386/start/301065/
12 p 10 1 https://resh.edu.ru/subject/lesson/4725/start/107947/
HaCICACTBEHHOCTH https://resh.edu.ru/subject/lesson/4755/start/118828/
13 3axonomeproctn 6 1 https://resh.edu.ru/subject/lesson/5387/start/17435/
N3MCHYHNBOCTHU
14 I'enetnka geoBeka 3 0.5 https://resh.edu.ru/subject/lesson/3653/start/47180/
15 Cenekuusi OpraHu3MoB 4 1 https://resh.edu.ru/subject/lesson/3861/start/295751/
16 buorexnonorus u 4 0 https://resh.edu.ru/subject/lesson/3861/start/295751/
CHHTETHYECKAS OMOJIOTHSA https://resh.edu.ru/subject/lesson/3939/start/105165/
17 PesepBHOE Bpemst 1 0
I'IpomemyTquaﬂ aTrectauma
BIIEE KOJIMYECTBO UACOB
OBbI1] O CTBO CO 102 13

I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3939/start/105165/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrrpoasreie  Tpaktuseckue (ungposBbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4 1 0
NpeCTaBICHUN B OMOJIOTHH
2 Mukpoa3Botonus u €€ pe3yJibTaThl 14 0 2
3 Maxkpo3Bosronus 1 €€ pe3yabTaThl 6 0
4 [TpoucxoxaeHue u pa3BUTHE )KU3HU HA 15 0 15
3emuie
5) [TpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1 1
DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0 0.5
C OKpYyXKarolei cpeoit
Opranu3Msl U cpesia 0OUTaHMs 9 0 15
DKOJIOTHS BUIOB U TIOYJISIIIAIA 9 0 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 0 05
CHCTEMBI
10 brocdepa — riobaibpHas SKOCUCTEMA 6 0 0
11 YenoBek U OKpyrKarolas cpeaa 6 0 0
12 PesepBHOE Bpemst 8 1 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 7.5




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonmuectBo yacos aTa
Ne A OnekTpoHHbIe U(poBBIE 00pa3oBaTEIbHbIC
Tema ypoxa KonTponbHbie [IpakTrueckue n3yqe
n/m Bcero peCypChl
paboThI paboThI HUS
buomnorus xak
https://lesson.academy-
KOMILIEKCHasI HayKa U
content.myschool.edu.ru/lesson/5¢523154-8bfa-
1 KaK 4acTh 1 0 0
Afdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
COBPEMEHHOT'O -
P https://resh.edu.ru/subject/lesson/3827/start/118940/
o0111ecTBa
K https://lesson.academy-
HUBBIE CUCTEMEI U UX
2 . 1 0 0 content.myschool.edu.ru/lesson/15bc113d-cabl-
cpoucTBa 4730-8ca3-8c3862e30f75?backUrl=%2F06%2F 10
VpoBHeBas
p https://lesson.academy-
Ooprafu3aius )KUBBIX
3 p BH . 1 1 0 content.myschool.edu.ru/lesson/15bc113d-cabl-
cucreM. BxoaHoit
Il 4730-8ca3-8¢3862e30f75?backUrl=%2F06%2F10
KOHTPOJTb
https://lesson.academy-
Hcropus oTKpsITHA 1 content.myschool.edu.ru/lesson/070c3e1b-edOe-
4 W3yUYEHUS KJICTKH. 1 0 0 4857-8bb6e-d5758b8ba098?backUrl=%2F06%2F10
Kinerounas Teopus https://resh.edu.ru/subject/lesson/5383/conspect/1
53370/
Meto1bl MOJNEKYIAPHON
U KJIETOYHOI OMOJIOTHH.
IIpakTrueckas padora https://lesson.academy-
5 P P 1 0 0.5

«3yueHne MeToa0B
KJIETOYHON OHMOJI0TUHA
(xpomatorpadusi,

content.myschool.edu.ru/06/10



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

anekTpodopes,
muddepeHnmranbHoe
HEHTPUPYTHPOBAHNE,
[T1IP)»

10

11

XUMHUYECKUI COCTaB
KJIETKHA

MuHepaibHbIE
BEILIECTBA KJIETKHU, UX
Ouosoruueckas poib

Opranunueckue
BEIIECTBA KIETKH —

oenku. JlaboparopHas
pabota «OGHapy-xeHHe

O€EJIKOB C IIOMOIIIBI0
KAQU4CCTBCHHBIX
peaxkuuii»

CBolicTBa,
KJaccuukanus u
¢byHKIMH O6ETIKOB

Oprannueckue
BEILIECTBA KJIETKU —
YTJIEBOIBI

Opranunueckue
BEILIECTBA KJIETKU —
JIUTIU TG

0.5

https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-8927-
400e-81b5-27a76afed81b?backUrl=%2F06%2F10

https://resh.edu.ru/subject/lesson/5397/start/283870/

https://lesson.academy-
content.myschool.edu.ru/lesson/0215437a-0f2e-
4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3840/start/163096/

https://lesson.academy-
content.myschool.edu.ru/lesson/0215437a-0f2e-
4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3840/start/163096/

https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-3595-
44e2-9ead-al5ec719c673?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-3595-
44e2-9ead-al5ec719c673?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5397/start/283870/



https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/

HyxnennoBbie
kucnotel. JJHK u PHK.
JlaboparopHnas pabota
«Hccnenosanue

https://resh.edu.ru/subject/lesson/3840/start/163096/

https://yandex.ru/video/preview/142995823133214

12 0.5
HYKJIEHHOBBIX KHCIIOT, 30991
BBIJICJICHHBIX U3 KJIETOK https://yandex.ru/video/preview/978090051016010
Pas3IUYHBIX 0214
OpraHU3MOB)
CrtpoeHue 1 GYHKIHU
ATpd) 1 %)y t https://lesson.academy-
. ™
13 Py 0 content.myschool.edu.ru/lesson/3b18d58d-51ee-
HyKICO3MATPHBOChaTH! 43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
(HT®D)
Cexsenuposanue JJHK.
MeTopl TEHOMUKH,
14 g 0 https://www.youtube.com/watch?v=7f5n96Em6UI
TPAHCKPUIITOMUKH,
MPOTEOMUKHU
MeTobl CTPYKTYpHOU
15 0
ouooruu
Tunel KI1eToK. https://yandex.ru/video/preview/148059691763390
16 [TpokapuoTrueckas 0 23065
KJIETKa https://resh.edu.ru/subject/lesson/3847/start/8616/
Crpocnme https://yvandex.ru/video/preview/964796688660672
o 1660
AYKApPUOTHYECKON — ) )
https://yandex.ru/video/preview/159540224819523
kinetku. [IpakTnyueckas
17 a60Ta «V3vieHme 0.5 40025
T YeHU
p . M . https://yandex.ru/video/preview/148059691763390
CBOICTB KJISTOYHOU
6 23065
MEMDPAHbDy https://resh.edu.ru/subject/lesson/5383/start/153371/
18 [ToBepXHOCTHBII 0 https://lesson.academy-



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://yandex.ru/video/preview/14299582313321430991
https://yandex.ru/video/preview/14299582313321430991
https://yandex.ru/video/preview/9780900510160100214
https://yandex.ru/video/preview/9780900510160100214
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://www.youtube.com/watch?v=7f5n96Em6UI
https://yandex.ru/video/preview/14805969176339023065
https://yandex.ru/video/preview/14805969176339023065
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://yandex.ru/video/preview/9647966886606721660
https://yandex.ru/video/preview/9647966886606721660
https://yandex.ru/video/preview/15954022481952340025
https://yandex.ru/video/preview/15954022481952340025
https://yandex.ru/video/preview/14805969176339023065
https://yandex.ru/video/preview/14805969176339023065
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10

arrapar KJICTKU

content.myschool.edu.ru/lesson/86c00dc3-4fd0-
40aa-b7ec-3de0ab56cf42?backUrl=%2F06%2F10

OnHomeMOpaHHbBIC
OpPTaHOU[IbI KIICTKH.
[IpakTrueckas pabora

https://lesson.academy-
content.myschool.edu.ru/lesson/86c00dc3-4fd0-

19 «M3yueHue nBUKEHUS 0.5
40aa-b7ec-3de0ab56¢cf42?backUrl=%2F06%2F10
HHTOTLIASMBI B https://resh.edu.ru/subject/lesson/3847/start/8616/
pacTUTEIbHBIX
KJIETKaX»
[TonyaBTOHOMHBIE
OpraHOM/bl KJIETKHU:
MUTOXOH/JIPHUH,
MIACTHUIBL. https://lesson.academy-

20 JlaGoparopras pabota 05 content.myschool.edu.ru/lesson/86c00dc3-4fd0-
«HccnenoBanne 40aa-b7ec-3de0ab56cf42?backUrl=%2F06%2F10
IJ1a3MOJIN3A U https://resh.edu.ru/subject/lesson/3847/start/8616/
JIeTIa3MoIn3a B
pacTUTENBHBIX
KJIETKax»

HemenmGparibie https://lesson.academy-

21 0 content.myschool.edu.ru/lesson/86c00dc3-4fd0-
OpTatOHAR FICTIH 40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10

https://lesson.academy-

22 Crpoenne n pymnKin 0 content.myschool.edu.ru/lesson/0810f15f-a477-
Anpa 4c70-9f41-1270516b7af1?backUrl=%2F06%2F10
CpaBHHTENBHAS

https://lesson.academy-

23 XAPAKTCPHCTHIA KICTOK 0.5 content.myschool.edu.ru/lesson/86c00dc3-4fd0-

JYKapHoT.

Jlaboparopnas pabota

40aa-b7ec-3de0ab56cf42?backUrl=%2F06%2F10
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«M3yuenue crpoeHus
KJIETOK Pa3JINYHbIX
OpPraHU3MOB»

Accummsinus u
JTUCCUMUJISLIUS — JIBE
CTOPOHBI META00IU3MA.
Tunbsl oOMeHa BeLeCTB.
JlaGopatopHnas pabora

https://lesson.academy-
content.myschool.edu.ru/lesson/1f60acef-6051-
44ce-bb66-6f75e4d594807?backUrl=%2F06%2F10

24 0
«M3yuenune https://lesson.academy-
KaTaIUTUYECKOH content.myschool.edu.ru/lesson/cdc6b0d2-866f-
aKTUBHOCTH (DEpMEHTOB 4e35-9168-ceeabel24e557backUrl=%2F06%2F10
(Ha mpuMepe aMusIa3bl
WJTU KaTajasbl)»
depMEeHTaTUBHBII
XapaKkTep peakiuil
KJIETOYHOI'O
https://lesson.academy-
MeTa0oIM3Ma.
content.myschool.edu.ru/lesson/1f60acef-6051-
JlaGoparopras pabota
44ce-bb66-6f75e4d594807?backUrl=%2F06%2F10
25 «3yuenune 0.5
https://lesson.academy-
(epmenTaTiBHOrO content.myschool.edu.ru/lesson/cdc6b0d2-866f-
PaCICILICHI 4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
MepOKCUIa BOJAOPO/Ia B
pacTUTENBHBIX U
SKUBOTHBIX KJIETKAX»
26 benku-aktuBaTopsl u 0
OENKU-UHTHOUTOPBI
A i https://lesson.academy-
BTOTPO(MDHBIA TUIT
27 p 0 content.myschool.edu.ru/lesson/27¢c57b97-ee02-

0o0OMeHAa BENIECTB

4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
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https://lesson.academy-

content.myschool.edu.ru/lesson/27c57b97-ee02-

28 dorocuHTE3 0
4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3917/start/46777/
XeMOCHUHTE3.
https://lesson.academy-
JlaboparopHnas pabota
content.myschool.edu.ru/lesson/27¢57b97-ee02-
29 «CpaBHEHHE IIPOLIECCOB 0.5
4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
(orocmnTesa u https://resh.edu.ru/subject/lesson/3917/start/46777/
XEMOCHHTE3a»
AHa3po0OHbIE
opraHu3mbl. Buabl https://lesson.academy-

30 OpO’KEeHUsI. 05 content.myschool.edu.ru/lesson/27¢57b97-ee02-
JlaGopatopHnas pabora 4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
«CpaBHEHHE IIPOLIECCOB https://resh.edu.ru/subject/lesson/3917/start/46777/
OpOKEHUS U JIBIXAHUSDY
AspoOHBIE OpPTaHU3MBI. https://lesson.academy-

31 Oransl 0 content.myschool.edu.ru/lesson/1f60acef-6051-
OHEPreTHYECKOro 44ce-bb66-6f75e4d59480?backUr|=%2F06%2F10
oOMeHa https://resh.edu.ru/subject/lesson/3917/start/46777/
DHeprus MeMOpaHHOTO
rpajueHTa MpOTOHOB. https://lesson.academy-

32 Cunte3 AT®: pabota 0 content.myschool.edu.ru/lesson/27c57b97-ee02-
npoToHHON AT®- 4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
CUHTa3bl

https://lesson.academy-

33 Peakunu MmatpuyHoOro 0 content.myschool.edu.ru/lesson/05b30833-2ed2-
CUHTE3a 445b-b4ae-823f126b73d0?backUrl=%2F06%2F10

https://resh.edu.ru/subject/lesson/5352/start/295780/

34 Tpanckpunuus — 0 https://lesson.academy-
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MaTpUYHBIA CUHTE3

PHK

content.myschool.edu.ru/lesson/05b30833-2ed2-
445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5352/start/295780/

https://lesson.academy-
content.myschool.edu.ru/lesson/05b30833-2ed2-

35 TpaHcsuusa 1 €€ 3Tanbl 0
p I 445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5352/start/295780/
Konuposanue https://lesson.academy-

36 aMUHOKHUCIOT. Poiib 0 content.myschool.edu.ru/lesson/05b30833-2ed2-
pubocoMm B OMOCHHTE3€ 445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
Oelka https://resh.edu.ru/subject/lesson/5352/start/295780/
Opragusanusa reaoMa .

37 p . y 0 https://resh.edu.ru/subject/lesson/5352/start/295780/
MIPOKAPHUOT U SyKAPUOT
MounekynsipHble
MEXaHU3MBI .

38 0 https://resh.edu.ru/subject/lesson/3939/start/105165/
JKCIPECCUU TEHOB Y
JyKapuoT
Bupycsr —

BHEKJIETOUHBIE (DOPMBI
https://lesson.academy-
’KU3HU U 00JIUraTHBIE
content.myschool.edu.ru/lesson/eb33fad3-8d72-

39 Mapa3uThl. 0.5

H 5 4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
paKticckas paboTa https://resh.edu.ru/subject/lesson/3939/start/105165/

«Co3manme Moaenn

BUPYC»

BupycHblie 3a60eBanus https://lesson.academy-

40 YyeJI0BeKa, JKMBOTHEIX, 0 content.myschool.edu.ru/lesson/eb33fad3-8d72-
pacTeHHu 4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
Hanorexnosornu B

41 0

OHOJIOrUHU U MCIUINHE



https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10

JKu3HEeHHEBIN IUKIT

https://lesson.academy-

42 0 content.myschool.edu.ru/lesson/a494c3ch-b7c7-
et 4815-b7a1-155c7245fdbf?backUrl=%2F06%2F 10
Marpuusbiii cunTes https://lesson.academy-

43 JHK 0 content.myschool.edu.ru/lesson/05b30833-2ed2-

445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
XPpOMOCOMBI.
Jlaboparopras pabota https://lesson.academy-

44 «3ydyenune xpomocom 0.5 content.myschool.edu.ru/lesson/a494c3ch-b7c7-
Ha TOTOBBIX 4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
MHUKpOIIpenapaTax»

https://lesson.academy-

45 Jlenenue KIeTk — 0 content.myschool.edu.ru/lesson/a494c3cb-b7c7-
MHTO3 4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
Tunel KJIETOK.

Kapunoxkunes n
LIUTOKUHE3.
JlaboparopHnast pabota https://lesson.academy-

46 «Ha0mronenne Mmurosa 0.5 content.myschool.edu.ru/lesson/a494c3cb-b7c7-
B KJIETKaX KOHYHKA 4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
KOpeIika JIyka (Ha
TOTOBBIX
MUKpOTIpenaparax)»

47 Perynsius skH3HESHHOTO 0
LUK KJIETOK
Opramism Kax emHoe https://lesson.academy-

48 0 content.myschool.edu.ru/lesson/f6d39de3-49b3-
tesoe 415f-a6de-b61e1484b48F?backUrl=%2F06%2F10

49 Tkanu pacTeHUH. 0.5 https://lesson.academy-
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Jlaboparopnas pabota
«3yueHue TKaHel
pacTeHui»

content.myschool.edu.ru/lesson/87d5ac8b-3cd5-
4ff0-alca-8d92928535d1?backUrl=%2F06%2F06

TxaHu >KUBOTHBIX U

4eJI0BeKa. https://lesson.academy-

50 JlaGopatopnas pabora 0.5 content.myschool.edu.ru/lesson/bf61a2c1-7d65-
«3yuyenue Tkanen 4fe8-8821-1e493d0e2f06?backUrl=%2F06%2F08
YKHUBOTHBIX)

Opraunbl. Cuctemsl
OPTaHoOB. https://lesson.academy-

51 JlaGopatopnas pabora 0.5 content.myschool.edu.ru/lesson/c4651572-dbc3-
«/3yueHue oprasos 49a7-8dd7-d72d1b01efd6?backUrl=%2F06%2F06
IIBETKOBOTO PACTCHHS

https://lesson.academy-

52 Onopa rena 0 content.myschool.edu.ru/lesson/78dab263-f8¢2-
OPTaHH3MOB 4212-bd3c-6db735585bd8?backUrl=%2F06%2F08

https://lesson.academy-

53 JIBr>KeHUE OPraHu3MOB 0 content.myschool.edu.ru/lesson/78dab263-f8¢c2-
4212-bd3c-6db735585bd8?backUrl=%2F06%2F08
https://lesson.academy-

54 IIutanue opraHu3MoB 0 content.myschool.edu.ru/lesson/c5b68fb9-dd2f-
4d66-8b85-1ecc8f3f91e9?backUrl=%2F06%2F08

[InTanue mMo3BOHOYHBIX
https://lesson.academy-

55 PKUBOTHBIX. content.myschool.edu.ru/lesson/c5b68fb9-dd2f-
Humesapurenbias 4d66-8b85-1ecc8f3fole9?backUrl=%2F06%2F08
CHCTEMa YeJIOBeKa

https://lesson.academy-
56 JIpIxanue opraHu3MoB 0 content.myschool.edu.ru/lesson/86da5377-9def-

4866-aed6-05f15a23d2al?backUrl=%2F06%2F08
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https://lesson.academy-content.myschool.edu.ru/lesson/87d5ac8b-3cd5-4ff0-a1ca-8d92928535d1?backUrl=%2F06%2F06

HBIX&HI/IG IIO3BOHOYHBIX

https://lesson.academy-

57 content.myschool.edu.ru/lesson/86da5377-9def-
PRHBOTHBIX 1 HeroBeka 4866-aed6-05f15a23d2a1?backUrl=%2F06%2F08
TpaHCHOpT BelecTs y https://lesson.academy-

58 content.myschool.edu.ru/lesson/2a6e0112-2e39-
OpramHsMos 4b67-8584-6a5cabed42ef?backUrl=%2F06%2F08
KpoBenocHas cucrema https://lesson.academy-

59 IO3BOHOYHBIX content.myschool.edu.ru/lesson/2a6e0112-2e39-
JKUBOTHBIX M Y€JIOBEKA 4b67-8584-6a5cabcd42ef?backUrl=%2F06%2F08
Boutenene y https://lesson.academy-

60 content.myschool.edu.ru/lesson/6eede906-edea-
OPTaHisMOoB 4723-98f5-e48¢5119a59e ?backUrl=%2F06%2F08

61 3amura y OopraHu3MoB
VivyHHas ccTeMa https://lesson.academy-

62 content.myschool.edu.ru/lesson/984aafe3-d1ab-
Hesopeka 4894-8983-691c080c9fa?backUrl=%2F06%2F09
Paznpaxumocts u https://lesson.academy-

63 perynsnus y content.myschool.edu.ru/lesson/76b0245e-d21b-
OpraHu3MOB 4f6b-8132-beabaOb90091?backUrl=%2F06%2F08

https://lesson.academy-

I'ymopanbnas content.myschool.edu.ru/lesson/3e8c4ba4-270a-

64 peryumanusa u 4ed6-a00a-2d069de5feff?backUrl=%2F06%2F08
SHJIOKpUHHAS CHUCTEMaA https://lesson.academy-

J’KMBOTHBIX M YEJIOBEKA content.myschool.edu.ru/lesson/387b2669-fa96-
450b-bd73-1e7a543ee995?backUrl=%2F06%2F10
https://lesson.academy-

65 ®opMBbI pa3MHOKEHUS content.myschool.edu.ru/lesson/99d9a91a-3f8e-

OpPTraHU3MOB

49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10

https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/3927/start/105895/

https://lesson.academy-
content.myschool.edu.ru/lesson/0f5f2936-e558-
48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10

66 [TooBoe pa3MHOKEHNE 0 https://lesson.academy-
content.myschool.edu.ru/lesson/44d23e03-5225-
4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/0f5f2936-e558-

67 Meiio3 0 48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3927/start/105895/

I'amerorenes.
O6pa3zoBanue u
Pa3BHUTHE TIOJIOBBIX
https://lesson.academy-

68 knerok. Jlaboparopraz 0.5 content.myschool.edu.ru/lesson/0f5f2936-e558-
padota «M3yuere 4801-869f-eab1c182d9b8?backUr|=%2F06%2F10
CTPOCHHSI TTOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

NunuBunyansHOE

69 pa3BUTHE OPTAaHU3MOB 0 https://resh.edu.ru/subject/lesson/5630/start/132920/
— OHTOT'€HE3
3akJajKa OpraHoB 1

70 TKaHeH nu3 0 https://resh.edu.ru/subject/lesson/5630/start/132920/
3apO/IBIIIEBHIX JUCTKOB

71 Poct u pa3zButue 0.5 https://lesson.academy-



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://lesson.academy-content.myschool.edu.ru/lesson/67a970f3-886c-4eb9-8021-aafb5fc219ac?backUrl=%2F06%2F08

’KUBOTHBIX.
JlaboparopHnas pabota
«BrigBiienne
MIPU3HAKOB CXOJICTBA
3apoJiblen
[M03BOHOYHBIX
YKMBOTHBIX)

PasmHoOXeHue u
pa3BUTHE PACTECHUIA.
JlaGopatopHnas pabora

content.myschool.edu.ru/lesson/67a970f3-886c-
4eb9-8021-aafb5fc219ac?backUrl=%2F06%2F08
https://resh.edu.ru/subject/lesson/5385/start/119865/

https://lesson.academy-

12 C 0.5 content.myschool.edu.ru/lesson/44d23e03-5225-
« O€HHE OPraHo
TPOCHHIE Opranos 4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
Pa3MHOKEHHUS BBICIITUX
pacTeHun»
Hcropus cranoBieHUs https://lesson.academy-

73 U Pa3BUTHS T€HETUKU 0 content.myschool.edu.ru/lesson/8088b7fa-1bac-
KaK HayKu 4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
OCHOBHBIE TTIOHATHS U
CUMBOIIbI T€HETHKH.

TTa6 5 https://lesson.academy-
aboparopHas padoTa

74 I p (bp P 0.5 content.myschool.edu.ru/lesson/8088b7fa-1bac-
«JIpo3oduna xak

P 4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
00BEKT TEHETHYECKUX
HUCCIIETOBAHUIN
3aKOHOMEPHOCTH
HacJIEIOBaHUSA
https://lesson.academy-
MIPU3HAKOB.
content.myschool.edu.ru/lesson/da2765cd-a327-
75 MoHoruopuHOe 0.5
4526-bef3-7eccle3cd9c4?backUrl=%2F06%2F10
CKpelIuBaHue.

[IpakTrueckas padota
"N3yueHue

https://resh.edu.ru/subject/lesson/5386/start/301065/



https://lesson.academy-content.myschool.edu.ru/lesson/67a970f3-886c-4eb9-8021-aafb5fc219ac?backUrl=%2F06%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/67a970f3-886c-4eb9-8021-aafb5fc219ac?backUrl=%2F06%2F08
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5386/start/301065/

pe3yJIbTaToOB

MOHOTHOPHUIHOTO
CKpEIIUBAaHUS Y
po30¢uib"
Hutomornyeckue
https://lesson.academy-

76 OCHOBBT 0 content.myschool.edu.ru/lesson/da2765cd-a327-
MOHOTHOPHHOIO 4526-bef3-7eccle3cd9cd?backUrl=%2F06%2F10
CKpEIIUBaHUS
Ananzupyiomee https://lesson.academy-

77 CKPCIIHBARHC. 0 content.myschool.edu.ru/lesson/da2765cd-a327-
Henoxmoe 4526-bef3-7eccle3cd9Icd?backUrl=%2F06%2F10
JOMUHHUPOBAHHE
Jurnbpuaxoe
CKpEIIUBaHHUE.

[IpakTnueckas padbora https://lesson.academy-

78 «3yuenne 05 content.myschool.edu.ru/lesson/67987237-3081-
pe3yapTaToB 4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
TUTUOPUTHOTO https://resh.edu.ru/subject/lesson/4725/start/107947/
CKpEIIUBAaHUS Y
Ip030(UITBD)

https://lesson.academy-
[MuTonormyeckue
content.myschool.edu.ru/lesson/67987237-3081-
79 OCHOBBI TUTHOPHTHOTO 0
4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
CKpelHHBani https://resh.edu.ru/subject/lesson/4725/start/107947/
CuensenHoe

80 HACJIELOBAHUE 0 https://resh.edu.ru/subject/lesson/4755/start/118828/
MIPU3HAKOB

81 XpOMOCOMHas TEOPHUsI 0 https://lesson.academy-

HaCJICACTBEHHOCTH

content.myschool.edu.ru/lesson/a3431d82-0871-



https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10

46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10

https://lesson.academy-

82 ['enernka mmona 0 content.myschool.edu.ru/lesson/f9e74bbf-4477-

4452-b5a1-3f990c9478007?backUrl=%2F06%2F10

83 T'enoTun Kak 1eaocTHas 0
cucTeMa
I'enernmueckuii

84 KOHTpOHf pa3BUTHUs 0
pacTeHuH, KUBOTHBIX U
YyeJioBeKa
VS MEHUUBOCTE https://lesson.academy-

content.myschool.edu.ru/lesson/e1564a9c-0f9c-

85 MIPU3HAKOB. BUbI 0

4060-abd6-435067cecl4d?backUrl=%2F06%2F10
HSMEHHEIBOCTH https://resh.edu.ru/subject/lesson/5387/start/17435/
MonuxammonHas https://lesson.academy-

86 0 content.myschool.edu.ru/lesson/e1564a9c-0f9c-
MSMEHTHBOCTE 4060-abd6-435067cecl4d?backUrl=%2F06%2F10
BapuaunonHsslii paa u
BapUallMOHHAs KpUBasl.

JlaGopatopHnas pabora
«Hccnenosanue
3aKOHOMEPHOCTEM https://lesson.academy-

87 MoANGUKAITTOHHON 0.5 content.myschool.edu.ru/lesson/e1564a9c-0f9c-
U3MEHYHUBOCTH. 4060-abd6-435067cecl4d?backUrl=%2F06%2F10
[TocTpoenne
BApUALIMOHHOTO psijia U
BapHalMOHHOU
KpHUBOW»

88 I'enoTunuueckas 0 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/5387/start/17435/

N3MEHUYNBOCTD. content.myschool.edu.ru/lesson/e1564a9c-0f9c-
KomOunatuBHas 4060-abd6-435067cecl4d?backUrl=%2F06%2F10
W3MEHYHUBOCTD

MyTranuonHas

H3MCHYHUBOCTb.

[TpakTuyeckas pabora

https://lesson.academy-

89 «Myrauuu y 0.5 content.myschool.edu.ru/lesson/e1564a9c-0f9c-
npo3oduisl (Ha 4060-abd6-435067cecl4d?backUrl=%2F06%2F10
TOTOBBIX
MHKpOIIpernapaTax )»
3aKOHOMEPHOCTH
MYyTalMOHHOTO https://lesson.academy-

90 mporecca. 0 content.myschool.edu.ru/lesson/e1564a9c-0f9c-
ONUreHeTHKa U 4060-abd6-435067cecl4d?backUrl=%2F06%2F10
SIIUTCHOMUKA
I'eneTnka yenoBeka.

91 Tpaxmiiecas pagora 05 https://resh.edu.ru/subject/lesson/3653/start/47180/
«CocraBieHue u
aHaJIN3 POJIOCIIOBHON»

MeTOJTH! MeTHIHHCKOR https://lesson.academy-

92 0 content.myschool.edu.ru/lesson/143bcb4f-232b-
reneTrH 4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
3HadeHUe
MEIUIIMHCKOM T€HETUKU https://lesson.academy-

93 B IIPE€JOTBPAILEHNH U 0 content.myschool.edu.ru/lesson/143bcb4f-232b-
JICYEHHUM T€HETHYECKHUX 4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
3a00JIeBaHUH YeI0BeKa

94 OCHOBHBIC TOHATHUS 05 https://lesson.academy-

CCJICKIIMH.

content.myschool.edu.ru/lesson/86acad55-2279-



https://resh.edu.ru/subject/lesson/3653/start/47180/
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10

Jlaboparopnas pabota
«M3ydyenue coproB
KYJIbTYPHBIX pPacTECHHIA
Y TIOPOJI IOMAIITHUX
KHUBOTHBIX)»

4152-3a48a-840d20ce0270?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3861/start/295751/

95

96

Meroasl ceneKIIMOHHON
pabotsl. JIabopaTropHas
pabota «M3yuenue
METOJIOB CEJIEKLIUN
pacTeHHI»

JocTrkeHus cesieKIuu
pacTeHUi U KUBOTHBIX.
[IpakTuueckas pabora

«IIpuBuBKa pacTeHHi»

0.5

https://lesson.academy-

content.myschool.edu.ru/lesson/86acad55-2279-
4152-a483-840d20ce0270?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3861/start/295751/

https://lesson.academy-
content.myschool.edu.ru/lesson/86acad55-2279-
4152-3483a-840d20ce0270?backUrl=%2F06%2F10

97

CoxpaHeHue, n3y4eHue
1 MCTIOJIb30BaHHE
TeHETUYECKUX PECYPCOB

98

brnorexHnonorus xkak
HayKa U OTpacib
MIPOU3BOJICTBA.
[IpakTrueckas pabota
«M3yueHue 0ObEKTOB
OHMOTEXHOJIOTUH

0.5

https://lesson.academy-
content.myschool.edu.ru/lesson/133b0166-fc35-
4291-a264-14aaee2f5897?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3861/start/295751/

99

HrtoroBas KOHTpoOJIbHAS
paborta

100

OCHOBHEBIE
HaIpaBJICHUS
CHHTETHYCCKOU
ouoaoruu



https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3861/start/295751/

XpOMOCOMHAs ¥ T€HHAas

101 1 0
WH)KEHEpUs
102 Menuimackue 1 0
OUOTEXHOJIOTUHA
OBIIEE KOJIMYECTBO 102 14

YACOB IIO ITPOTPAMME




11 KIIACC

KomnuectBo yacos

Ne Jara
Tema ypoka Konrponbuele  IIpakTnueckue OnekTpoHHbIe HU(pOoBBIE 00pa3oBaTEIbHbIC
n/m Bcero W3Yy4YECHUS
paboTsI paboTsI pecypchl
https://lesson.academy-

1 OBOIIOLMOHHAS TEOPUs 1 03.09 content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-
Y. lapBuHa. T ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
JBrKy1ime cuiibl https://lesson.academy-

2 3BOJIIOIIMHY BUIOB o Y. 1 04.09. content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-
HapBuny b67f-e268ad583c02?backUrl=%2F06%2F11
boproa 3a

p https://lesson.academy-
CYIIIECTBOBAHHUE,
3 yu . 1 06.09. content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-
€CTCCTBCHHBIN U
. ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
HCKYCCTBEHHBIH 0TOOp
Bxognas
4 8 1 1 10.09.
TUarHocThueckas pabota
DTaIbl YBOIIOITOHHOTO
https://lesson.academy-
npoliecca:
5 potl 1 11.09. content.myschool.edu.ru/lesson/85e9b260-0018-458a-
0DBOJIIO
MHKPOIBOTIOMIA 1 9e76-286103e5af16?backUrl=%2F06%2F11
MaKpO3BOJIIOLUS
dopmupoBaHne https://lesson.academy-
CHHTETUYECKOU TEOpUHU content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-
3BOJIIOIUU. 8585-b2ad01be75af?backUrl=%2F06%2F11
6 1 13.09.

IMonmynsauus —
aJIeMEeHTapHas €IUHUIIA
SBOJIIOIMHU

https://lesson.academy-
content.myschool.edu.ru/lesson/al56d7a4-2580-4f23-
a777-188444dal1572?backUrl=%2F06%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11

3aK0H T€HETUYECKOTO
paBHOBecus k. Xapau,
B. Baitn6epra.

https://lesson.academy-

7 JlaGoparopHasi pabora 0.5 17.09. content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-
Nel «BbisiBJIeHHE b67f-e268ad583c02?backUrl=%2F06%2F11
U3MEHYHMBOCTH Y
ocodeil 0IHOTO BHIA»

https://lesson.academy-
DneMeHTapHbIe
8 (aKTOpHI SBOMOLI 18.09. content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-
b498-ab8377cd47d4?backUrl=%2F06%2F11
OddexT ocHOBaTEIS.
9 A dext OyTHIIOUHOTO 20.09.
TOPJIBIIIKA
Murpanuu. M3onsaaun

10 MOy A 24.09.

reorpaguueckas,
Ouonoruyeckas
EctectBenHsIit 0oTO0p — https://lesson.academy-

11 Harnpassomuil Gpakrop 25.09. content.myschool.edu.ru/lesson/304a891f-8df8-4b19-
3BOJIFOLIUA 9753-8f3275cae0f6?backUrl=%2F06%2F11

12 [TonoBoit oT60p 27.09.

[Tpucnioco0neHHOCTh
OpPraHU3MOB KaK
PESYARTE https://lesson.academy-
13 JI\;T;I())(;)?TOOJ;K})[I::{H]')aﬁoTa 0.5 01.10. content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-
a371-6e90263cb659?backUrl=%2F06%2F11
Ne2 «Mzyuenne

apomop(}o30B 1
HAMOAJANTALUN Y



https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11

pacreHuil u
KMBOTHBIX»

14

IIpumepsr
npucnocoOIeHuit y
OpPTraHU3MOB:
Mophoornueckue,
¢duznonaoruueckue,
OMOXUMHUYECKUE,
IIOBEJICHUECKHE.
JlabopaTopnas paGora
Ne3 «IlpucnocodieHus
OPraHu3MOB M MX
OTHOCHTEJIbHasA
1eJ1ec000Pa3ZHOCTh»

0.5

02.10.

15

Bun, ero xpurepuu u
CTPYKTYypa.
JlabopaTopnasi padora
Ne4 «CpaBHeHHE BUI0B
1Mo Mop(oJIOrnYecKoMy
KPUTEPUIO»

0.5

04.10.

https://lesson.academy-
content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-
80bf-7dc4f8a6f511?backUrl=%2F06%2F11

16

CrpykTypa Buzia

08.10.

https://lesson.academy-
content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-
80bf-7dc4f8a6f511?backUrl=%2F06%2F11

17

Bunoob6pazoBanue kak
pe3ynbTar
MUKPOIBOIIOIUU

09.10.

https://lesson.academy-

content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-
2e18-f48043f9bdfe?backUrl=%2F06%2F11

18

CBs13b MUKPOIBOJTIOIIHH
1 SITUIEMHUOJIOTHH

11.10.

19

MakposBonronus.

15.10.

https://resh.edu.ru/subject/lesson/5391/start/301036/



https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://resh.edu.ru/subject/lesson/5391/start/301036/

[Taneonronornuyeckue
METO/Ibl U3YUYCHUS
3BOJIIOIUHU

20

Buoreorpaduueckue
MCTOJbI U3YUYCHUA
ABOJIIOIMU

16.10.

https://resh.edu.ru/subject/lesson/5391/start/301036/

21

OMOpPHOIOTHYECKHE U
CpaBHUTEILHO-
Mop(doIornuecKue
METO/IbI H3YUYCHUS
IBOJTIOLIUH

18.10.

https://resh.edu.ru/subject/lesson/5391/start/301036/

22

MounekynspHo-
TE€HETUYECKUE,
OMOXUMHYECKHE U
MaTeMaTU4ecKue
METO/Ibl U3YUYECHUS
IBOJIIOLINH

22.10.

https://resh.edu.ru/subject/lesson/5391/start/301036/

23

24

OO61re 3aKOHOMEPHOCTH
9BOJIONU

AnanTuBHas paguanysl.
HepaBHoMepHOCTB
TEMIIOB HBOJIOLNH

23.10.

25.10.

https://resh.edu.ru/subject/lesson/5388/start/17609/

25

Hayunble runoressl
MIPOUCXOXKICHUS KUZHU
Ha 3emiie

05.11.

https://resh.edu.ru/subject/lesson/3874/start/301094/

26

Jonayuynbie
MpeJICTaBICHUS O
3apOXKACHUU )KU3HU

06.11.

https://resh.edu.ru/subject/lesson/3874/start/301094/



https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/

OCHOBHBIE TAIIBI

27 HEOPraHUYECKON 08.11.
SBOIIOIUU
T Ep— https://lesson.academy-
28 12.11. content.myschool.edu.ru/lesson/54f96a99-57e3-4914-
I3 9da0-badbad6f0889?backUrl=%2F06%2F11
Ucropus 3emiu u
METO/IbI €€ U3YUCHHUS.
JlabopaTopnasi paGora
29 NeS «M3yuenue u 0.5 13.11.
ONMHUCAHNE NCKOMAaeMbIX
OCTAaTKOB [IPeBHHUX
OpPraHu3MoOB»
Hauanbnbie sTans https://lesson.academy-
30 OpraHNYeCKOn 15.11. content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-
3BOJIIOIIAA b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-
31 DBOJIIOIHS DYKAPHOT 19.11. content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-
b127-2e1b849c4222?backUrl=%2F06%2F11
OCHOBHBIE 3TaITbI
3BOJTIOIIUA https://lesson.academy-
PacTUTENBHOTO MHPA. content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-
30 IIpakTuyeckas padora 05 50,11, b127-2e1b849c4222?backUrl=%2F06%2F11
Nel «Mzyuenne https://lesson.academy-
oco0eHHoCTel content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-
CTPOCHUs PACTEHHH 9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
Pa3HBIX OTAEJI0B)»
33 OCHOBHBIC 3TaITbI 2911, https://lesson.academy-

9BOJIIOIIMH JKUBOTHOI'O

content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-



https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11

MHpa

9d75-b1d6fd53e2c6?backUrl=%2F06%2F11

34

OBoUIOLUS )KUBOTHBIX.
IIpakTnyeckas padora
Ne2 «Mzyuenne
ocoOeHHOCTeH
CTpOeHusl
N03BOHOYHBIX
KHUBOTHBIX»

0.5

26.11.

https://lesson.academy-
content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-
9d75-b1d6fd53e2c6?backUrl=%2F06%2F11

35

Pas3Butue xu3Hu Ha
3emJie Mo 3paM U
nepuoiaM

27.11.

https://resh.edu.ru/subject/lesson/3885/start/270127/

36

37

38

MaccoBble BBIMUPAHUS
— DKOJIOTHYECKUE
KPHU3HUCHI POLLIOTO

CoBpeMeHHbIN
9KOJIOTHYECKHUI KpU3HC,
€ro 0COOEHHOCTH
CoBpeMeHHas cuctema

OpPraHUYECKOT 0
IPOLIOTO

29.11.

02.12.

(a\Y)

03.12.

https://resh.edu.ru/subject/lesson/3896/start/17493/

https://resh.edu.ru/subject/lesson/5395/start/107347/

39

OCHOBHBIE
CUCTEMATHUYECKHUE
TPyl OPTaHU3MOB

04.12.

https://resh.edu.ru/subject/lesson/5395/start/107347/

40

AHTpoOTOIOTHSI — HayKa
0 YeIIOBEKe

06.12.

https://resh.edu.ru/subject/lesson/3906/start/283994/

41

PazButue
IIPEACTABIICHUH O
IIPOUCXO0XKICHUU

10.12.

https://lesson.academy-
content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-
a329-6de2fal01073?backUrl=%2F06%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11

YCIO0BCKa

Mecto yenoBeka B
CHCTEME OPTraHUYECKOT0
mupa. JlabopaTopHas
padoraNe 6 «M3yyenue

42 . 05 11.12. https://resh.edu.ru/subject/lesson/3906/start/283994/
0CO0EHHOCTEI
CTPOeHHS CKeJleTa
YeJI0BeKa, CBA3AHHBIX
¢ NPSIMOXO0:KIeHHEM»

IR — https://lesson.academy-

43 ym 13.12. content.myschool.edu.ru/lesson/375dd554-099c-409f-

aHTpPOIOreHe3a

846a-4c30dc63346d?backUrl=%2F06%2F11
CooTHo1IeHHE
OHMOJIOTHYECKUX U

44 17.12. https://resh.edu.ru/subject/lesson/3906/start/283994/
COLIMAJIbHBIX (PaKTOPOB B
aHTPOTIOTEHE3E

https://lesson.academy-
OCHOBHBIE CTaIUU
45 18.12. content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-
AHTPOIIOreHE3a
P bOcb-607d35bebf80?backUrl=%2F06%2F11
ITaneoreneTnka u
46 20.12.
[MaJeOr€HOMUKA
OBOJIONHUS
47 H 24.12.
COBPEMEHHOTO YeIoBeKa
YenoBeueckue pacsl.
IIpakTuyeckas padora https://lesson.academy-

48 Ne3 «Mzyuenne 0.5 25.12. content.myschool.edu.ru/lesson/6bff6946-b615-49a6-
IKOJIOTHYEeCKHUX a4e9-5abb6cae58048?backUrl=%2F06%2F11
ajanTanui 4eJ0BeKa»

49 MeXTUCITUTUTHHAPHBIC 27.12.



https://resh.edu.ru/subject/lesson/3906/start/283994/
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11

MCTOJbI aHTPOIIOJIOTUH.
[Tonyronosas
KOHTpPOJIbHAs paboTa

3apoXACHUE U pa3BUTHE

https://lesson.academy-

50 10.01.2025 | content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-
3K0JI0
KoJoTHH 807e-85928f9110ee?backUrl=%2F06%2F11
MeTtoap! 3K0JIOTHH.
JlabopaTopnas paGora
Ne7 «A3yuenune
51 y 05 14.01.
METO/10B
IKOJIOTHYECKHX
HccJae10BaHUu»
3HaueHue
52 JKOJIOTUYECKUX 3HAHUHI 15.01.
JUIS 4eJI0BEKA
5 https://lesson.academy-
KOJIOTHYECKHE
53 17.01. content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-
aKToO
(axroper 807e-859289110ee?backUrl=%2F06%2F11
AlGunoTnueckue
https://lesson.academy-
daktopsl. CBeT Kak
. content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-
9KOJIOTUYECKHH PaKTop.
8ebf-c9becea28cOf?backUrl=%2F06%2F11
54 JlabopaTopnasi padora 05 2101
Ne8 «BbIsiBJIeHH e ' R
p N https://lesson.academy-
TpUCIIoCcodIeHMH content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-
OpraHusMos K b47b-1fdfe35400ed?backUrl=%2F06%2F11
BJIUSAHHUIO CBETA»
AOuornueckue https://lesson.academy-
55 dakropsl. Temneparypa 0.5 22.01. content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-

KaK 3KOJIOTHYECKUN

8ebf-c9becea28cOf?backUrl=%2F06%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11

dakrop. JJaboparopHas
padora Ne9
«BpIsiBJIEHHE
MPUCIIOCO0JIeHU I
OPraHu3MoB K
BJIMSTHUIO
TeMIepaTypbi»

Abuornueckue
dakropsl. BnaxxHocth
KaK 3KOJIOTHYECKHI
dakrop. JJabopaTopHasn

https://lesson.academy-
content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-
b47b-1fdfe35400ed?backUrl=%2F06%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-
8eb6f-c9becea28c0f?backUrl=%2F06%2F11

56 padora Nel( 0.5 24.01.
«AHaTOMUYECKHE https://lesson.academy-
0COOEHHOCTH pacTeHuH content.myschool.edu.ru/lesson/05e291c0-7a9¢-47f1-
H3 Pa3HBIX MeCT b47b-1fdfe35400ed?backUrl=%2F06%2F11
odouTaHUD
Cpenpl oouTanus
57 pelt 28.01.
OpPTaHU3MOB
58 buonorunueckue puTmbl 29.01.
JKuznenuneie (popmbl
59 Pop 31.01.
OpraHU3MOB
https://lesson.academy-
60 bruoTtndeckue hakTops 04.02. content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-
8b70-9771d8e0da5c?backUrl=%2F06%2F11
3HaueHue OMOTHYECKHUX
B3aWMOJICVCTBUN IS https://lesson.academy-
61 CYLIECTBOBAHHMS 05.02. content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-

OpPraHu3MOB B Cpe/ie
oburanus

8b70-9771d8e0da5c?backUrl=%2F06%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11

62

DKOJIOTUUYECKUE
XapaKTePUCTUKU
HOMYJISIIUH

07.02.

https://resh.edu.ru/subject/lesson/4949/start/119943/

63

OcHOBHBIE ITOKa3aTeIn
HOHYJISII_[I/II/II
YUCJICHHOCTD,
IJIOTHOCTh, BO3pacTHAas
U TI0JIOBasi CTPYKTYpa

11.02.

https://resh.edu.ru/subject/lesson/4949/start/119943/

64

OCHOBHBIE TOKA3aTENN
HOHy.HSIIII/II/IZ

POXkK1aeMOCTh, IPUPOCT,

TEMII poCTa,
CMCPTHOCTb, MUT'pALl1

12.02.

https://resh.edu.ru/subject/lesson/4949/start/119943/

65

66

67

68

DKoJornuecKas
CTPYKTYpa TOMYJISIHH

I[I/IHaMI/IKa MOITYJIINUU U

e€ perymsnus
Kpussie pocra
YHCIIEHHOCTH
nomyssuu. Kpussie
BBDKUBAHMS

DKOJIOTHYECKasi HUIIa
Buja. Jlaboparopuas
padora Nell
«IIpucnocodenus
CeMSH pacTeHuH K
paccesieHUIO»

0.5

14.02.

18.02.

19.02.

21.02.

https://resh.edu.ru/subject/lesson/4949/start/119943/

https://resh.edu.ru/subject/lesson/4949/start/119943/

https://resh.edu.ru/subject/lesson/4949/start/119943/

69

Bun xak cucrema
MOy JISALAI

25.02.

https://resh.edu.ru/subject/lesson/4949/start/119943/



https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/

3aKOHOMEPHOCTH

70 MOBEJICHUS U MUTPAITHIA 26.02.
JKMBOTHBIX
Coo011ecTBO https://lesson.academy-

71 OpraHu3MoB — 28.02. content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-
OHOIIEHO3 bc73-8991f6efdc7b?backUrl=%2F06%2F11
KOCHCTEMA Kak https://lesson.academy-

72 04.03. content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-
OTKpHITad cHeteMa adf9-520525b609aa?backUrl=%2F06%2F11
Kpyrosopot Bemects u https://lesson.academy-

73 IIOTOK DHEPIHUH B 05.03. content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-
3KOCUCTEME adf9-520525b609aa?backUrl=%2F06%2F11
OCHOBHAIE HOKA3ATEIH https://lesson.academy-

74 07.03. content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-
IHOCHETEMBT adf9-520525b609aa?backUrl=%2F06%2F11
DKOJOTUYECKHUE

75 11.03.

MpaMU/Ib
VI3MCHEHHS COOBIIECTR https://lesson.academy-

76 12.03. content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-
- cyxuecenn 99fa-10cef05e1d95?backUrl=%2F06%2F11
[Ipuponusie
3KOCUCTEMBI. https://lesson.academy-

77 OKOCHUCTEMBI 03€P U PEK. 14.03. content.myschool.edu.ru/lesson/02744494-8497-4551-
DKOCUCTEMBI MOPEH 1 9af8-d03a5ae969e9?backUrl=%2F06%2F11
OKEaHOB
[Ipuponusie

https://lesson.academy-

78 JXOCHCTEMBL. 17.03. content.myschool.edu.ru/lesson/02744494-8497-4551-

DKOCHCTEMBI TYH/P, (4\Y)

JIECOB, CTEMEM, MyCThIHb

9af8-d03a5ae969e9?backUrl=%2F06%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11

79

AHTpPOINOreHHbIE
9KOCUCTEMBbI

18.03.

https://lesson.academy-
content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-
ba2a-21a490fd5156?backUrl=%2F06%2F11

80

81

YpO0IKOCUCTEMBI.
IIpakTnyeckas padora
Ne 4 «A3yuenne n
onucanue
yp0o3KoCcuCTEMBD»

3aKOHOMEPHOCTH
dbopmupoBaHus
OCHOBHBIX
B3aUMOJICUCTBUI
OpPraHNu3MOB B
IKOCHCTEMAX

0.5

19.03.

21.03.

82

MexaHu3Mbl
BO3JECHCTBUS
3arpsI3HEHUHN Pa3HBIX
TUTIOB Ha
CyOOpraHNU3MEHHOM,
OpPraHU3MEHHOM,
MONYJIAIIMOHHOM U
SKOCUCTEMHOM YPOBHSIX

01.04.

83

buochepa —
oOmernmaneTapHas
o0osouka 3emin

02.04.

https://lesson.academy-

content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-
93b2-73ab470d8568?backUrl=%2F06%2F11

84

VYyuenne B. U.
Bepnazackoro o
ouocdepe

04.04.

https://lesson.academy-

content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-
93b2-73ab470d85687?backUrl=%2F06%2F11

85

3aKOHOMEPHOCTH

08.04.

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
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CYLIECTBOBAHHMS
ouocdepsl

content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-
9cc2-e7b8a2175dab?backUrl=%2F06%2F11

KpyroBsopoTs! BemiecTs

https://lesson.academy-

86 1 OMOrCOXMMUYCCKHUE 09.04. content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-
AKJITBI 9cc2-e7b8a2175dab?backUrl=%2F06%2F11

87 30HaNBHOCTH OUOCHEPHI. 11.04.

OcHOBHBIE OMOMBI CyIIN
. https://lesson.academy-

88 Y CTOHHBOCTE 15.04. content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-
Ouocepet ba2a-21a490fd5156?backUrl=%2F06%2F11

89 DKOJOTUYECKHUE 16.04.

KPU3UCHI U UX TIPUYUHBI
BoseiicTaie qeonexa https://lesson.academy-

90 18.04. content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-
Ha brochepy 2294-126651e54ccc?backUrl=%2F06%2F11
AHTp?HOFeHHoe https://lesson.academy-

BO3/ICHCTBHE Ha

91 . 22.04. content.myschool.edu.ru/lesson/8cc24{48-8636-4a51-
PACTHTCIILHBII H 2a94-126651e54ccc?backUrl=%2F06%2F11
JKUBOTHBIN MU

https://lesson.academy-
92 Oxpana mpupoIBI 23.04. content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-
ae4f-beebecad09eb?backUrl=%2F06%2F11
OCH(?,BHHe FIPHHIHIGE https://lesson.academy-

93 YCTOHIHBOTO PasBHTHA 25.04. content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-
fenopetectsa 1 ae4f-beebecad09eb?backUrl=%2F06%2F11
MIPUPOJIBI
PanyonanpHoe https://lesson.academy-

9 MPHUPOJIONIOIB30BAHUE U 30.04. content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-

COXPAaHCHUC

aedf-beebecad09eb?backUrl=%2F06%2F11
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OMOJIOTUYECKOTO
pa3zHooOpasus 3eMiu

O060011IEHNE TT0 TEME

https://lesson.academy-

95 «MukposBostonus u eé 06.05. content.myschool.edu.ru/lesson/85e9b260-0018-458a-
pe3yabTaThDy 9e76-286103e5af16?backUrl=%2F06%2F11
O060011IEHNE TT0 TEME https://lesson.academy-

96 «Maxpo3Bosronus 1 eé 07.05. content.myschool.edu.ru/lesson/85e9b260-0018-458a-
pe3yIbTaTh 9e76-286103e5af16?backUrl=%2F06%2F11

https://lesson.academy-
O060011IEHIE IO TEME content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-

97 «IIpoucxoxaenue u 13.05 b127-2e1b849c4222?backUrl=%2F06%2F11
pa3BUTHE KM3HU Ha N https://lesson.academy-

Semiiey content.myschool.edu.ru/lesson/54f96a99-57e3-4914-
9da0-ba9bad6f0889?backUrl=%2F06%2F11
O060011IEHNE TTO TEME
https://lesson.academy-
«ITpoucxoxaenune
98 14.05. content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-
4eJI0BeKa —
a329-6de2fal01073?backUrl=%2F06%2F11
AHTPOTIOTEHE3)»
O00011IEHNE TT0 TEME
https://lesson.academy-
«OJKonorus — Hayka o

99 16.05. content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-

B3aNMOOTHOIIIEHUAX

8b70-9771d8e0da5c?backUrl=%2F06%2F11
OpPTaHU3MOBY
O00011IeHNE TT0 TEME https://lesson.academy-

100 «Opranu3Msl U cpenia 20.05. content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-
oOuTaHus» 807e-85928f9110ee?backUrl=%2F06%2F11
O00011IeHNE TT0 TEME

https://lesson.academy-
«IKOJIOTUS BUIOB U
101 21.05. content.myschool.edu.ru/lesson/c2ccbh94a-5b5d-4b61-

MOIYJIALIAI,
«buocdepa —

b56b-cd15c¢7218d52?backUrl=%2F06%2F11
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
NPOUHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* buonorus. buonoruueckue cucremsl u npoueccel, 10 xmace/ Tepemor A.B., Ilerpocosa
P.A., OOmectBo ¢ orpannueHHoi otBeTcTBeHHOCThIO «MOL[ MHEMO3WHA»
* buonorus. buonornueckue cuctemsl u mporeccsl, 11 kmace/ Tepemor A.B., Ilerpocosa
P.A., O6mectBo ¢ orpannueHHOM 0TBeTCTBEHHOCTHI0 « MOl MHEMO3NHA»

METOAUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

1. Ocobennoctn peanuzanuu oOHOBIEHHBIX DPI'OC COO: acmekTsl eATEIbHOCTH
pyKOBOAMTEINS 0011e00pa3oBaTeIbHON OpPraHW3allii: METOIMYECKHE PEKOMEHIAIUH. /
Coct. H.B. BeukanoBa. — lOxno-Caxamunck: M3a-so MPOCO, 2023. — 28 c.
[TonoskoBa M.B., HocoB A. B., IlonoBkoBa T.B. u ap. MHnuBuayanbHbI MPOEKT.
10-11 kmaccer. — M.: [Ipocsemenne, 2019. — 160 c.

2. PoxmoB B.C., ®enopo J[[.A. Meroauyeckue peKOMEHAALMN [UIsl yUUTEIEH,
MOJITOTOBJICHHBIC HA OCHOBE aHAJIM3a TUITUYHBIX OMMUO0K yuyacTHHKOB EI'D 2022 ropa.
buonorus - M., OUIIN, 2022 TOJI. - 19 C.
Crenanos I1.B., CenmuBanosa H.JI., Kpyrmnos B.B., Crenanosa 1.B, ITonos W.H. u ap. /
non pen. I1.B. CrenmanoBa. BocnuTanue B COBpPEMEHHOM IIKOJIE: OT MPOrPaMMBbI K
neiicreusaM. Metoauueckoe nocooue — M.: ®I'BHY «MMCPO PAO», 2020. — 119 c.
3. ®opmupoBaHUE U OlLIEHKA (DYHKIMOHAIBLHOM I'PAMOTHOCTH OOydYaroImuxcs: y4eOHO-
MeTroaudeckoe mocooue / aBT.-coct.: H.H. CabenpuukoBa-beramsuiu, E.B. JlaMmuanosa.
— Crasponons: CKUPO IIK u ITPO, 2022. - 33 ¢

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
UHTEPHET
1. bubnmnoTreka BUIEOypOKOB MO MIKOJBbHOM Mporpamme. buomorust [DnexkTpoHHbIN pecypc].

Pexxum JOCTyHa: https://interneturok.ru.
2. bubmmoreka 1uppoBoro o0Opa30BaTENLHOTO KOHTEHTA. buosorus [DIeKTpOHHBIN
pecypc].

Pexxum JOCTYTIA: https://lesson.edu.ru/06/05.

3. Enunoe conepxaHue oOpa3zoBaHue» [DneKTpoHHBIM pecypce]. Pexum pocryna:
https://edsoo.ru.

4. ®I'BHY «MHCcTUTYT cTpareruu pa3BuTHs oOpa3zoBaHus Poccuiickoil akagemun
obOpazoBanusi»y  [DnekTpoHHBI  pecypc]. Pexum  moctyma:  http://skiv.instrao.ru.
5. ®I'bY «®denepanbHblii MHCTUTYT OLIEHKM KadecTBa 0Opa3oBaHUsA» [DIEKTPOHHBIHM

pecypc]. _
Pexum JIOCTYyTIA: https://fioco.ru.
6. ®I'BHY «®enepanbHblii HHCTUTYT MEJArOTMYECKUX H3MEpEHUi» [DNeKTpOHHBIN
pecypcl].

Pexxum nocryma: www.fipi.ru.



