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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusiM DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodhecCuOHATBHBIM U BRICIIUM 0OpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOI'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAIMpaBJICHHOCTh HA  TMOCJIEAYIONIEe pPa3BUTHE  OHOJOTUYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH Y4€OHOTO MpeIMeTa
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcs MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro 0Opa3oBaHMsS Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHue U yriayOJieHne 3HaHuWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KIETOYHOW OMOJIOTHMH, SMOPHOJIOTUH W OUOJIOTUU Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpraHU3alMsSIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOro Mupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHUS OO0y4arolmUXcs MO0 OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
O0Oy4aroMMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJI€H, TPUHIIUIIOB U MPABUIL,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAHBIX aClleKTax OMOJIOTMYecKuX 3HaHuM. Jlis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOia€HHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHW3allid >KUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus y4yeOHoro npeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOY4YaIOMMXCd C METOJAMH IIO3HAHMS >KUBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIbHOTO  IMPOBEIEHUS  OMOJOTMYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOyYaloIMMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh W HCIOJIB30BaTh OMOJOTMYECKYI0 HH(POpPMAIUIO; MOJIb30BaTHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpY)XKarollel NpupogHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BuTHE y 00y4YarOIMXCsl UHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTUM, PEIIAEMBIMU €10 MpOOJeMaMH, METOJ0JOTHEN
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YJarONUXCsl IICHHOCTHOTO OTHOIIICHMSI K )KUBOW TIPHUPOJIE B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBICHUIM; (HOPMUPOBAHHUE IKOJOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUH (COOMIOACHUE MPAaBHJI TOBEICHUS B TMPUPOAE, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHUBUTyaJIbHBIMUA HHTEpPECAMHU U IOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOYy4YEHUS OMOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHEHM(PHUKU €ro COoAEpKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CPETHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeIBHBIM YCIIOBUEM MPU 00yYEHUN OHMOJIOTHH Ha YriayOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaroluxcs B BBITOJHEHUH MPOCKTHBIX U y4eOHO-MCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSAeTCS y4YUTelIeM Ha OCHOBE  HMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. KparTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. 11. [laBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTEMBl Kak MpeaMer u3ydeHus: Ouosjoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpraHU3aIus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIUu.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. llondarue o 3aBucuMou u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxeMbl: «OCHOBHBIE NpPHU3HAKU KU3HUY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynaboparopHoe  oOOpylOBaHME  JUIsl  IPOBEJACHUSA
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bozma u e€ ponb Kak pacTBOpPUTEN, PEareHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiunu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosiekyibl. [lepBuunast
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, IMCaXapu/ibl, OJUTocaxapuibl U MOIUCAXaPUIbI.
OOmuit  mnaH CcTpoeHHssT M (U3MKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKHX MEMOpPaH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. Mectonaxoxaenue u ouosnornueckue gpynknuu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull CuHmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JleMoHCTpanumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTtopuass  paGora  «lccienoBaHue ~— HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue mpokapuoTHIecKoi kieTku. Knerounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBINA (IIEPBUYHBIN U BTOPUUHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huronna3sma. [{uro3ons. [{utockener. JBuxkenune nuromniazMbl. OpraHouIbI
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. KieTounsii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHhvie benxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J[uHamuka s0epHoU 00010uKu 6 mumose. AHoepHulil
Mpaxcnopm.

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

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuplt u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEPHAbHBIX KJIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe obecnedeHue KieTku: mnpeBpauieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
MeTtabonusma. DepMEHThl, UX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OENKU-UHTHOUTOPBL. 3aBUCHUMOCTb CKOPOCTH (PEpMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CretoBas u TeMHOBast ¢aszpl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CcepoOaKTEepuH, BOJOPOAHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHa’pOOHbIE MUKPOOPIaHHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pa6ora «U3ydeHue (¢GEepMEHTATUBHOTO paCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneAacTBeHHON MHGopManyu. [ eneTnyeckui
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy Mpokapuor. ['mmotesa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC MMapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe U MEAUITMTHCKUAE TTPOOIIEMBI.

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



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TMpoIleccoB, MpoTekamlmux B uHTepdaze. [loAroToBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUIEMEHTAPHOCTh,  IMMOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAIIIEIBbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KiaeTodyHas
rudeb — anomnTo3.

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

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIILIKa JTyKay».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. CTpoenue u GpyHKUMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTH€ NpOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAsi, IPOBOJMAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kenesbl. lInmeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemECTB y KUBOTHBIX. KpOBEHOCHass cucrtemMa M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUS CTPOEHUSI KPOBEHOCHOM CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenienue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIJIETUTENBHON cUCTEMaMu. Beinenenue y



MO3BOHOYHBIX JKHBOTHBIX M 4enoBeka. [louku. CtpoeHue u (pyHKIIMOHHPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOM 3a1UThl. DUTOHIUABI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celeKkTuBHOTO uMMyHuTeta (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perymsiudss |y  OpraHu3MoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTp U peryismus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembny, «CTpoeHue CTeOsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenurenbHas cuctema», «IHIOKPUHHAS cHUCTeEMa», «CTpOEHHE MBIIIIbD,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIpENapaTbl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTIOBaHUE JJIS1 IEMOHCTPAIIMU TTOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUS:  IOYKOBaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero Mecro B JKM3HEHHOM LHUKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHMS: HApYy X HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha npumepe Jsarymku). Jpobnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHUE 4YacTell pa3BUBAIOIIETOCSA 3apojbllia (SMOpPHUOHAIbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanbHBIM Tepuon. [lpsmoe u
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUIbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu MoCTIMOPUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  LHKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Hayku. Pabotsr T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE =~ METOABI  TCHETHKU: THOPUIOJIOTHYECKUN,  ITMUTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpauun

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

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHX

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

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaens — 3aKkOH pacLICIUICHUs IPU3HAKoB. LluTosiornueckne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka noja. XpoMOCOMHBIM MEXAHU3M OIpPEAECIEHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbI ajulenn3M. B3anMoAeHCTBUE HEaUIEIbHBIX TI'EHOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHYECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpOil 3akoHBl Mennemns», « Tpetuii 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpuis», «KaprHoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  GopMupoBaHUU (DeHOTHIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON KM3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHAs W3MEHYMBOCTH. Meio03 M TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHIAYUUPOBAHHbICE MyTallMh. SloepHble U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHOM u3MenunBoct (H.M. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

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

Tabmuet u cxembl: «Buasl  um3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dotorpadgum) )KHBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE F€HOTHIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHHH N€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnyeckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUU. Ponb cenekuuu B CO3IaHUMU COPTOB PACTEHUM U TOPOA
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIITMOHHOU CCJICKIINH. HcnwiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PannaniMOHHBIN U XUMUYECKUNW MYTareHe3 Kak MCTOYHUK MyTallui y KyJIbTYPHBIX



dbopm opranu3mMoB. lcmonp30BaHME TEHOMHOTO PEIAaKTUPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
bnuskopoicTBeHHOE — CKpelMBaHue, WM MHOpuauHr.  HeponctBenHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3eéHast
Dpesonioyusy.

CoxpaHeHne U U3y4YeHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHI U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. H3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax VIYUUeHUs. CYuecmayouux U coO30anUsi HO8bLX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHnasi padora «/3yueHue copTOB KyJIbTYpPHBIX PACTEHUI U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTraHU3MBbI, ux XapaKTEepUCTHKA. TpaguimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTM U MHCTPYMEHTOB 1E€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounass uHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PACTEHUM U
KUBOTHbIX. Kpuobanku. Comaruuyeckas ruOpuau3anuss W COMaTHUECKH
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIICTOK U KJIOHUPOBAHME JKUBOTHBIX. METON TpPaHCIUIAHTALMM sIEp KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
OUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLGHTPUYECKUH aHaliu3 MpOoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETaHHUEM TEXHOJIOTUH TpEXMEPHOTro OMONpPUHTHMHTA M ckaddonauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonupoBanus PHK-conepskammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHHH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).



Odopmienne cuaTeTHYecKOoW Teopuu sBomonuu (CT3). Heirpanshas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NpUCHOCOONIeHn y pacTeHuii U KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIICHUS MABWXXYIIUX CHUJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOr0 pPa3sHoOoOpazus M CTPYKTypbl mnomyisiuil. 3Menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHAIpaBJCHHbIE W3MEHEHHS 4YacTOT ajiened B momyisanusx. Oddexr
ocHOBaTend. JIDggexm oOymuinounozco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OHMoJoTHYecKast (PEIpOyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHM3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJIEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBOIOIMHU. M3omsimus — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUYECKOE  (PKOJIOTUUYECKOE), «MTHOBEHHOE»  (MOJIMILIOW IU3allus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
X03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIBI 3BOJIOIUNY, «IKOJIOTHUECKas HU30JSIUS TMOMYyJIAUUNA CEBaHCKON (openmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IIomysiiuoHHbIE BOIHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «Cxema
JEUCTBUS €CTECTBEHHOro o0TO0pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUIA B
npupozae», «CrnocoObl BuI00Opa3zoBaHus», «l'eorpapuyeckoe BuA000pa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuit», «KamycTHo-peeuHbIi ruOpUI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydesia MTUI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTopnass  pabora  «lIpucmocobneHuss  opraHusmMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHME BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomonuu. Ilepexonneie ¢GopMbl U (QUIOTEHETUYECKHE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHONIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABI HU3yUEHUS
BOMIOLMU. ['€HeTMYecKne MEXaHW3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle TeHbl. COBPEMEHHBIE METOAbI IMOCTPOEHUS (PUIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuit, @. Mrosiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PAa3BUTHUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYJSDKU HCKOMAeMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [J[oHayuHble MPEACTABICHUS O 3aPOKJICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reoyoruueckas) JBOJIOIHUSA. XHUMHYECKas DJBOJIONUA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapuna, TunoTre3a nepBuyHoro oynpona J[x. XomnaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXpOoHOJIOrus. I'e0XpoHOoIOrnYecKas IKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HadvanbHbie 3Tanbel opraHudeckoi HBoMoUuH. [losBiIeHHE W 3BONIOLMSA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIOUMU BBICIIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje IO ’paM U MEepUojaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJoruyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOoUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIBl OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKON IBOIONUNY», «CxeMa 00pa3oBaHHs dYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON dpey», «PazBuTue Kus3Hu B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIMU
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Mumnepa—tOpu 1o u3ydeHuno aGHOreHHOTO CUHTE3a OPraHUYEeCKUX COSIUHEHUH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS pPaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre 0COOCHHOCTEH CTPOCHUS MTO3BOHOUYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cxo0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeaeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — 0o0OmME  MpeNIoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. [lonarue o pace. bousbline pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYXKaloUeH Ccpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX MOIyssiuui. bruoconuanpHble HCCIENO0BaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsiHb, «CKeleT ueloBeKa M CKeJNeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHU YEIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK HCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. IloneBbie HaOmoOnEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKPYXKAaIOMIeH CPeIbl: JTOKAIbHBIN, PETHOHATBHBINA U TJIOOATBHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumdyeckuin (axrop. [eiicTBue TemrmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJIepKaHUI0 BoJgHOro OanmaHca. Knaccudukanusi pacTeHM MO OTHOIICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOsieHuss OpraHu3MoB K
YKU3HU B Pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuzneHnnble POpMBI pacTEHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHbIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koomepanus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obOutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl o00WTaHUSI OpraHu3MoB», «buonornueckue puUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuu pacTeHUW U IKUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapul Y KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIUX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BbIBICHHUE MNPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DOKOJIOTUYECKHE  XApaKTEPUCTUKU  MOIMYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YUCIEHHOCTb, ILIOTHOCTD,



BO3pacTHasi M IIOJIOBasl CTPYKTypa, POKIAEMOCTb, NPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue TUHaAMUKU NOMyIsiuu. KpuBble pocTa YMCIEHHOCTH MOIYJISLHAH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBA3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorndeckort Humm J[x. M. XaTauHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexmy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wikl B 3k0ocucTeMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbIE IKOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKocucmemuvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IIepeHOC PHEPIHUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcybOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«IKonoruyeckas mupamusia OMOMAaCChl», «IKOJOTHUYECKAass MUpPaMUA SHEPTUN,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIUN HACEKOMBIX, Uydelia MTHII U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3ydenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

IKCKypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHass oOojiouka 3eMIIH, TN CYIIECTBYET WIIH
CYILECTBOBAaJIA kKM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6mactu 6mochepst u e€ cocras. JKuBoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIiecTBOBaHusl Ouocdepbl. OcobeHHOCTH OHOChEpHl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Onocdepnl. Ilonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBL. Bo3nelicTBuE dYenoBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPacCTUTEIILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PaunonanbHOE  MPUPOJONOJB30BAHUE M COXpaHEHHME  OMOJOTMYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHbIE MOCIIEICTBHUS.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccre0o08anus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



aKOopeabunumayuu IKocucmem U cnocob6o8 060pbdvl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOIHBIE TEPPUTOPUNY», «MOJIeNT yIPaBIIEMOro MUPay.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarONIUXCsl pYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peaM3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHEHHS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YCeHHUs] OWUOJOTMU B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUN;

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



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJIEACTBUNA U HEMPUATUS BPEIHBIX NMPUBBIYCK (YMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUN IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsI MpU PELIEHUH NpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS IPEANTPUHUMAEMBIX ACHCTBUI U MPEIOTBPAIIATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
GbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JJIsI COBPEMEHHON IHUBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAIIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM IpaMOTHOCTU oOydarouuxcs, (popmMupyeMoin
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIIOYEHHUSI HAa OCHOBE HAay4yHbIX (PaKToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIs
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JAESTEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuUMMble i1 (OPMHUPOBAHUS MHPOBO33PEHUSA OO0Yy4arOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKaroIne
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEHU(PHUKY METOJI0B IO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHUE,  HAONIOJIEHHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHHUBEpCaJbHble yueOHbIE JeHCTBUS (TIO3HABaTelbHbIE, KOMMYHHUKAaTHUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJbHble ydeOHblE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeCTBHS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIUBATH
CBSI3U C IPyTUMH MOHATUSAMH);

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

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUST (PAKTOB U SIBICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalnW3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIbCKON U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX U COIMATBHBIX MPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus, HaXOIAUTh apryMEHTHI IJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYI0 U MPAKTHUECKYIO OOJIacCTH
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe Yy4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TNIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAYYHBIA SA3BIK B KadecTBe CpeAcTBa Mmpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pacloO3HaBaHWA W 3alUThl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEILHO BBHITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

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



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACUCTBUA MO €€ NOCTHKEHUIO: COCTABIIITH IUIAH JCHUCTBUU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

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

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIEHU C TO3ULUUNA HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSX M IOCTYIIKax IO OTHOLIEHHIO K KMBOU NPHUPOE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITh IUJIaH pPEIICHHs NpoOJeMbl C  Yy4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILCHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATh PUCKUM M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIHX IIpM aHAJIW3€ pe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOnEHHOM ypOBHE OpPHUEHTHUPOBAaHBI Ha oOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHWW U UX MPUMEHEHUIO B PA3UYHBIX YUYEOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIJICHUSI, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIAEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCAaHHUE, HU3MEpPEHUe,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUM, JKUBOTHBIX, YEJIOBEKAa, IMPOIECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXAYy OpPraHOMJAaMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ieldb HUCCIEIOBAHMs, aHATU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl HAa  YYEHHYECKHX

KOH(epeHusX;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccruoHaIbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHHE OMOJOTUYECKOro 00pa3oBaHMs B OpraHu3alUsiX  CpPEeIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCHUCTeMa, Ouocdepa), OHOJOTHUYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bapa), npasuna (munumyma [O. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMU BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIONaTPUIECKOro U CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBSI3M MEXIY MPOLECCaMU 3BOJIOLHUU,
JBIKYIIMMH CUJIAMH aHTPONOTeHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMIIOHGHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BHISABISTh TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
mpaBuia npu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJATh TO3HABATENbHBI WHTEPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(poBbHIE)
Konrpoabnbsie IIpakruuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PECYPChI
padoThI padoTshI
1 buonorus kak Hayka 1 bubmmorexa [JOK
Ve https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 HKUBEIE CHCTEMBI 1 HX H3YHCHHC 2 https://m.edsoo.ru/7f41¢c292
3 buonorus knerku 2 0.5
bubmuoreka [JOK
4 X 1 1
HMHACCKAd OPTalHatiiil IIeTH 0 https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
> CTpoerne u dynKIMK KICTKH 8 2 https://m.edsoo.ru/7f41¢c292
6 OOMeH BelecTB U MpeBpallieHne 9 1 bubnuoteka [JOK
SHEPIrUU B KJIIETKE https://m.edsoo.ru/7f41c292
Hacnencreennas undgopmanus u bu6mmoreka [JOK
7 . 9 0.5
peanu3anus €€ B KIIETKE https://m.edsoo0.ru/7f41c292
bubmunoreka [JOK
8 X i 6 1
VISHCHHBIH LT FICTIRH https://m.edsoo.ru/7f41c292
9 Crpoenue U pyHKIIUN OpPraHU3MOB 17 1.5
10 PasmHoOxeHue u pa3Butue 8 15 bubnnorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U U3MEHUYUBOCTH 2 0.5 Bubmorexa LIOK
A ' https://m.edso0.ru/7f41¢c292
OpraHHU3MOB
12 3aKOHOMEPHOCTH 10 1 bubnuorexa [IOK



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

HACJIEICTBEHHOCTH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
1 1
3 3aKOHOMEPHOCTH NU3MEHYHUBOCTH 6 httos://m.edsoo.ru/7fA1c292
bubmuoreka [JOK
14 r .
cHeTiia qeropera 3 05 https://m.edso0.ru/7f41c292
bubmuoreka [JOK
15 (CeIIeKLILS OpraiH3MOB 4 L https://m.edso0.ru/7f41c292
b
16 VIOTCXHOTIOTHA 1 CHITTCTHACCRaR 4 https://resh.edu.ru/subject/lesson/3939/
ouonorus
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 102 0 13
[TPOTPAMME
11 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uu¢poBbIe
Ne ni/m P Konrpoasnbsie IIpakTnueckue (ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 3apoKaEHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4 bubnnoreka [JOK
MpEeJICTaBICHU B OMOIOTUI https://m.edsoo.ru/7f41cc74
" bubnuorexa [JOK
2 Mukpo3Bomtonus 1 €€ pe3yabTaTsl 14 2 https://m.edsoo.ru/7f41cc74
3 MakposBotonus U €€ pe3ynbTaThl 6 bubmmorexa [OK
P t pesy: https://m.edsoo.ru/7f41cc74
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU HA 15 15 bubnuoreka [IOK
3emuiie ' https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTusl — HayKa O B3aUMOOTHOILICHUSX
6 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollei cpeaoi
bu6mmoreka [IOK
! Opranm3umpt u cpesa OOHTaxHA o 15 https://m.edsoo.ru/7f41cc74
8 DKOJIOrUsl BUJIOB U MOILYISAIUN 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUCCKUE 12 05 bu6mmoreka [IOK
CHCTEMEI ' https://m.edsoo.ru/7f41cc74
bu6mmorexka [IOK
1 b —
0 Mochepa — rodankHas SKoCKHCTeMa 6 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1 Henonex i oxpysarowmas cpesa 0 https://m.edsoo.ru/7f41cc74
12 PesepBHOE Bpems 8
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosmuecTBo yacos HMara DJIeKTpoHHbIe U pPOBbIE
usyye o0pa3oBaTe/bHbIE PeCypChl
n/ HUA
1|
Bce  Konrtpoas IIpaktu
ro HbIE YyecKkHue
padoThI padoThI
buosorus kak KOMIUIEKCHasI HAyKa U KaK 4acTb 1 05.09 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO O0IIECTBA conspect/
https://www.youtube.com/watch?v=am
MaWOsoTug
JKuBbIE CUCTEMBI U KX CBOMCTBA 1 06.09 https://www.youtube.com/watch?v=AuB
udlurlTA
YpoBHEBas opraHu3anus KUBbIX CUCTEM 1 07.09 https://www.youtube.com/watch?v=UZaz
diPYVIs&list=PLvtJKsSE5Nri9jriVOx6H54v5
USngRIWr&index=3&pp=iAQB
Hcropust OTKPBITUA U U3YYEHUS KIIETKHU. 1 12.09 https://www.youtube.com/watch?v=Mu2
Kierounas teopus ZJWES7eY&Iist=PLvtJKsSESNri9jriVOx6H54
v5USngRIWTr&index=4&pp=iAQB
Meroasl MOJIEKYJIIPHON U KJIETOYHON 1 0.5 13.09 https://www.youtube.com/watch?v=QtTn
6uonorun. [Ipaktuueckas pabora «M3yuenue glhuga8
METOIOB KJIETOUYHOM OHOI0run
(xpomatorpadus, anexrTpodopes,
muddepeHranbHoe HEHTPUPYTrHpOBaHHUE,
[T1IP)»
XUMUYECKUH COCTaB KIETKH 1 14.09 https://www.youtube.com/watch?v=06hK



https://resh.edu.ru/subject/lesson/3827/conspect/
https://resh.edu.ru/subject/lesson/3827/conspect/
https://www.youtube.com/watch?v=amMaWOsoTug
https://www.youtube.com/watch?v=amMaWOsoTug
https://www.youtube.com/watch?v=AuBu9Iur1TA
https://www.youtube.com/watch?v=AuBu9Iur1TA
https://www.youtube.com/watch?v=UZazdjPYVls&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=3&pp=iAQB
https://www.youtube.com/watch?v=UZazdjPYVls&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=3&pp=iAQB
https://www.youtube.com/watch?v=UZazdjPYVls&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=3&pp=iAQB
https://www.youtube.com/watch?v=Mu2zJWES7eY&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=4&pp=iAQB
https://www.youtube.com/watch?v=Mu2zJWES7eY&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=4&pp=iAQB
https://www.youtube.com/watch?v=Mu2zJWES7eY&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=4&pp=iAQB
https://www.youtube.com/watch?v=QtTng1huqa8
https://www.youtube.com/watch?v=QtTng1huqa8
https://www.youtube.com/watch?v=06hKUwcE0Io&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=5&pp=iAQB

UwcEOQlo&list=PLvtJKssSE5Nri9jriVOx6H54v
5USngRIWr&index=5&pp=iAQB
https://youtu.be/iJE9X5EIMSo

7 MunepasibHbIE BELIECTBA KIETKH, UX 19.09 https://www.youtube.com/watch?v=kOm
Ouosiornyeckas poJib RXudFFA&list=PL_WBcow_7K5bAW7Zsb)
Wij2JpAxGTvLT9z&index=4&pp=iAQB
8 Opranuveckue BemEecTBa KICTKH — OCIKH. 0.5 20.09 https://www.youtube.com/watch?v=BFm
JlaGopatopHnas pabora «OOHapyxeHue OenKoB 2HwsHJao&list=PLvtJKssESNri9jriVOx6H54
C IOMOUIBIO KAYE€CTBEHHBIX PEAKLIMI v5USngRJWr&index=8
https://www.youtube.com/watch?v=UW
HOV7dINHI&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHMG&index=12&pp=iAQB
9 CoiicTBa, KaccuuKanys 1 GyHKIUU OSIKOB 21.09 https://www.youtube.com/watch?v=UW
HIV7dJNHI&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=12&pp=iAQB
10 Opranuueckue BeIecTBa KJIETKH — YIJIEBObI 26.09 https://www.youtube.com/watch?v=IGRx
yUGoJ4U&list=PLvtJKssE5Nri9jriVOx6H54v
5USngRIWr&index=6&pp=iAQB
11 Oprannueckue BeIecTBa KJIETKU — JIMIHIbI 27.09 https://www.youtube.com/watch?v=IGRx
yUGoJ4U&list=PLvtJKsSES5Nri9jriVOx6H54v
5USngRIWr&index=6&pp=iAQB
12 Hyxneunossie kucnotsl. JJHK u PHK. 0.5 28.09 https://www.youtube.com/watch?v=F4L2

Jlaboparopnas pa6ota «MccnenoBanue
HYKJICMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

csD7LaQ&list=PLvtJKssE5Nri9jriVOx6H54v
5USngRIWr&index=9&pp=iAQB

https://www.youtube.com/watch?v=VdU
SsM100HY&list=PLp10o4TiOetLzOXufiG J-
zwamHW _ P7nHM&index=15&pp=iAQB



https://www.youtube.com/watch?v=06hKUwcE0Io&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=5&pp=iAQB
https://www.youtube.com/watch?v=06hKUwcE0Io&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=5&pp=iAQB
https://youtu.be/iJE9x5ElMSo
https://www.youtube.com/watch?v=k0m_RXudFFA&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=4&pp=iAQB
https://www.youtube.com/watch?v=k0m_RXudFFA&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=4&pp=iAQB
https://www.youtube.com/watch?v=k0m_RXudFFA&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=4&pp=iAQB
https://www.youtube.com/watch?v=BFm2HwsHJao&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=8
https://www.youtube.com/watch?v=BFm2HwsHJao&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=8
https://www.youtube.com/watch?v=BFm2HwsHJao&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=8
https://www.youtube.com/watch?v=UWH9V7dJNHI&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=12&pp=iAQB
https://www.youtube.com/watch?v=UWH9V7dJNHI&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=12&pp=iAQB
https://www.youtube.com/watch?v=UWH9V7dJNHI&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=12&pp=iAQB
https://www.youtube.com/watch?v=UWH9V7dJNHI&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=12&pp=iAQB
https://www.youtube.com/watch?v=UWH9V7dJNHI&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=12&pp=iAQB
https://www.youtube.com/watch?v=UWH9V7dJNHI&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=12&pp=iAQB
https://www.youtube.com/watch?v=lGRxyUGoJ4U&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=6&pp=iAQB
https://www.youtube.com/watch?v=lGRxyUGoJ4U&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=6&pp=iAQB
https://www.youtube.com/watch?v=lGRxyUGoJ4U&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=6&pp=iAQB
https://www.youtube.com/watch?v=lGRxyUGoJ4U&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=6&pp=iAQB
https://www.youtube.com/watch?v=lGRxyUGoJ4U&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=6&pp=iAQB
https://www.youtube.com/watch?v=lGRxyUGoJ4U&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=6&pp=iAQB
https://www.youtube.com/watch?v=F4L2csD7LaQ&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=9&pp=iAQB
https://www.youtube.com/watch?v=F4L2csD7LaQ&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=9&pp=iAQB
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13 Crpoenne u pynkuun ATD. Ipyrue 03.10 https://www.youtube.com/watch?v=DI-
nykneosunrpudocdarsr (HTD) halaj7cA&list=PLvtJKssE5Nri9jriVOx6H54v
5USngRIWr&index=10&pp=iAQB
14 CexBenupoBanue JIHK. Meroabl reHOMHKH, 04.10 https://www.youtube.com/watch?v=SnIT
TPAHCKPUIITOMUKH, IIPOTEOMUKHU uFlriuw&list=PL WBcow 7KS5bAW7ZsbJWj
2Jp4xGTvLT9z&index=3&pp=iAQB
15 Mertoab! cTpyKTypHOI OHOJIOTUU 05.10 https://www.youtube.com/watch?v=S0n
mObWzSus&list=PL WBcow 7K5bAW7Zsb
JWj2Jp4xGTvLT9z&index=1&pp=iAQB
16 Tune! ketok. [IpokapuoTnueckas KieTka 10.10 https://www.youtube.com/watch?v=4kBk
7dolYKw&list=PLvtJKssESNri9jriVOx6H54v
5USngRIWr&index=128&pp=iAQB
17 CrtpoeHue 3yKapuOTHYECKON KIIETKH. 0.5 11.10 https://www.youtube.com/watch?v=6W9
ITpakTyeckas pabora «/3ydyeHue cBOCTB EH5Rgedk&list=PLvtJKssESNri9jriVOx6H54
KIJICTOYHO MEeMOpaHbD» v5USngRIWr&index=11&pp=iAQB
18 [ToBepXHOCTHBIN anmnapar KIeTKH 12.10 https://www.youtube.com/watch?v=HI9yE
JE569UURIist=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=18&pp=iAQB
19 OnHomMeMOpaHHbIE OPraHOUIBI KIETKH. 0.5 17.10

[IpakTrueckas padota «/3ydeHne IBIKEHUS
LUTOIIa3MbI B PACTUTENIbHBIX KIETKAX)

https://www.youtube.com/watch?v=ABX
Wij-

JIXMI&list=PL_WBcow 7K5bAW7ZsbJWj2
JpAxGTvLT9z&index=8&pp=iAQB

https://www.youtube.com/watch?v=1wL
YzkAoe34&list=PLp104TiOetL.zOXufiG J-
zwamHW _P7nHM&index=21&pp=iAQB



https://www.youtube.com/watch?v=Dl-hqlaj7cA&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=10&pp=iAQB
https://www.youtube.com/watch?v=Dl-hqlaj7cA&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=10&pp=iAQB
https://www.youtube.com/watch?v=Dl-hqlaj7cA&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=10&pp=iAQB
https://www.youtube.com/watch?v=SnlTuFIriuw&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=3&pp=iAQB
https://www.youtube.com/watch?v=SnlTuFIriuw&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=3&pp=iAQB
https://www.youtube.com/watch?v=SnlTuFIriuw&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=3&pp=iAQB
https://www.youtube.com/watch?v=S0nm0bWzSus&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=1&pp=iAQB
https://www.youtube.com/watch?v=S0nm0bWzSus&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=1&pp=iAQB
https://www.youtube.com/watch?v=S0nm0bWzSus&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=1&pp=iAQB
https://www.youtube.com/watch?v=4kBk7doIYKw&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=12&pp=iAQB
https://www.youtube.com/watch?v=4kBk7doIYKw&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=12&pp=iAQB
https://www.youtube.com/watch?v=4kBk7doIYKw&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=12&pp=iAQB
https://www.youtube.com/watch?v=6W9EH5Rqedk&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=11&pp=iAQB
https://www.youtube.com/watch?v=6W9EH5Rqedk&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=11&pp=iAQB
https://www.youtube.com/watch?v=6W9EH5Rqedk&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=11&pp=iAQB
https://www.youtube.com/watch?v=H9yEJE569UU&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=18&pp=iAQB
https://www.youtube.com/watch?v=H9yEJE569UU&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=18&pp=iAQB
https://www.youtube.com/watch?v=H9yEJE569UU&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=18&pp=iAQB
https://www.youtube.com/watch?v=ABXwj-_JXMI&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=8&pp=iAQB
https://www.youtube.com/watch?v=ABXwj-_JXMI&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=8&pp=iAQB
https://www.youtube.com/watch?v=ABXwj-_JXMI&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=8&pp=iAQB
https://www.youtube.com/watch?v=ABXwj-_JXMI&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=8&pp=iAQB
https://www.youtube.com/watch?v=1wLYzkAoe34&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=21&pp=iAQB
https://www.youtube.com/watch?v=1wLYzkAoe34&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=21&pp=iAQB
https://www.youtube.com/watch?v=1wLYzkAoe34&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=21&pp=iAQB

20 [ToryaBTOHOMHBIE OPraHOUbI KIETKU: 0.5 18.10 https://www.youtube.com/watch?v=0My
MUTOXOHJIPHUH, IIacTu el JlabopaTopHas cXcRaFL8&Ilist=PLp104TiOetLzOXufiG J-
pabora «lccnenoBanue mia3mMosnmsa u zwamHW_P7nHM&index=20&pp=iAQB
JICTIJIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

https://www.youtube.com/watch?v=1wL
YzkAoe34&list=PLp104TiOetLzOXufiG J-
zwamHW_ P7nHM&index=21&pp=iAQB

21 HememOpaHHble OpraHouibl KIETKU 19.10 https://www.youtube.com/watch?v=FvrC

s8DgqgYc&list=PL_ WBcow_ 7K5bAW7Zsb)
Wj2Jp4xGTvLT9z&index=9&pp=iAQB
https://www.youtube.com/watch?v=1wL
YzkAoe34&list=PLp104TiOetLzOXufiG J-
zwamHW _ P7nHM&index=21&pp=iAQB

22 Crpoenue u GyHKIUH s71pa 24.10 https://www.youtube.com/watch?v=FvrC

s8DqqYc&list=PL WBcow 7K5bAW7Zsh)
Wj2Jp4xGTvLT9z&index=9&pp=iAQB

23 CpaBHHTEINIbHASI XapaKTEPUCTUKA KIIETOK 0.5 25.10 https://www.youtube.com/watch?v=7uzC
sykapHot. JlabopaTopHas pabora «3yuenue GexgdwO&Iist=PLvtJKsSESNri9jriVOx6H54v
CTPOEHHUS KJIETOK Pa3IMYHBIX OPraHU3MOBY 5USngRIWr&index=13&pp=iAQB

https://www.youtube.com/watch?v=8H9)J
9sRIrgE&list=PLp104TiOetLzOXufiG J-
zwamHW _ P7nHM&index=23&pp=iAQB

24 AccHMWIALNS ¥ TUCCUMIIALMS — JBE 26.10 https://www.youtube.com/watch?v=6 fS-

CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemecTB. JlabopaTopHas padorta «3y4uenue
KaTaJTUTHYeCKON aKTUBHOCTU (DepPMEHTOB (Ha
MIpUMEpEe aMIJIa3bl MIIH KaTaslasbl)»

NSOsSc&list=PL WBcow 7K5bAW7ZsbJWj
2Jp4xGTvLT9z&index=11&pp=iAQB

https://www.youtube.com/watch?v=XDRJ
uSiCm3s&Ilist=PLp104TiOetLzOXufiG J-



https://www.youtube.com/watch?v=OMycXcRaFL8&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=20&pp=iAQB
https://www.youtube.com/watch?v=OMycXcRaFL8&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=20&pp=iAQB
https://www.youtube.com/watch?v=OMycXcRaFL8&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=20&pp=iAQB
https://www.youtube.com/watch?v=1wLYzkAoe34&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=21&pp=iAQB
https://www.youtube.com/watch?v=1wLYzkAoe34&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=21&pp=iAQB
https://www.youtube.com/watch?v=1wLYzkAoe34&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=21&pp=iAQB
https://www.youtube.com/watch?v=FvrCs8DqqYc&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=9&pp=iAQB
https://www.youtube.com/watch?v=FvrCs8DqqYc&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=9&pp=iAQB
https://www.youtube.com/watch?v=FvrCs8DqqYc&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=9&pp=iAQB
https://www.youtube.com/watch?v=1wLYzkAoe34&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=21&pp=iAQB
https://www.youtube.com/watch?v=1wLYzkAoe34&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=21&pp=iAQB
https://www.youtube.com/watch?v=1wLYzkAoe34&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=21&pp=iAQB
https://www.youtube.com/watch?v=FvrCs8DqqYc&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=9&pp=iAQB
https://www.youtube.com/watch?v=FvrCs8DqqYc&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=9&pp=iAQB
https://www.youtube.com/watch?v=FvrCs8DqqYc&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=9&pp=iAQB
https://www.youtube.com/watch?v=7uzCGcxqdw0&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=13&pp=iAQB
https://www.youtube.com/watch?v=7uzCGcxqdw0&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=13&pp=iAQB
https://www.youtube.com/watch?v=7uzCGcxqdw0&list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr&index=13&pp=iAQB
https://www.youtube.com/watch?v=8H9J9sRIrqE&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=23&pp=iAQB
https://www.youtube.com/watch?v=8H9J9sRIrqE&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=23&pp=iAQB
https://www.youtube.com/watch?v=8H9J9sRIrqE&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=23&pp=iAQB
https://www.youtube.com/watch?v=6_fS-NSOsSc&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=11&pp=iAQB
https://www.youtube.com/watch?v=6_fS-NSOsSc&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=11&pp=iAQB
https://www.youtube.com/watch?v=6_fS-NSOsSc&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=11&pp=iAQB
https://www.youtube.com/watch?v=XDRJuSiCm3s&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=25&pp=iAQB
https://www.youtube.com/watch?v=XDRJuSiCm3s&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=25&pp=iAQB

zwamHW_ P7nHM&index=25&pp=iAQB

25 depMeHTaTUBHBINA XapaKTep peakuui 0.5 07.11 https://www.youtube.com/watch?v=0hzt
KJIETOYHOr0 MeTabonu3ma. JlabopaTopHas Xse8dPU&list=PL_WBcow 7K5bAW7ZsbJ
pabota «M3yuenue pepMEeHTaTUBHOTO Wij2Jp4xGTvLT9z&index=12&pp=iAQB
paclierieHus epokcuaa Boaopoaa B
PACTUTENBHBIX U KUBOTHBIX KIJIETKAX)

26 benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI 08.11 https://www.youtube.com/watch?v=XjV

MOD-

S3ak&list=PL_WBcow 7K5bAW7ZsbJWj2)
p4AxGTvLT9z&index=14&pp=iAQB
https://interneturok.ru/lesson/biology/10
-klass/bosnovy-citologii-b/fermenty-
biologicheskie-katalizatory-znachenie-
fermentov

27 ABTOTpOGHBII THIT OOMEHa BEIIECTB 09.11 https://www.youtube.com/watch?v=WaK

AHsG7W1s&Iist=PL WBcow 7K5bAW7Zs
bJWj2Jp4xGTvLT9z&index=15&pp=iAQB

28 ®dortocunTe3 14.11 https://www.youtube.com/watch?v=WaKk

AHsG7W1s&Iist=PL WBcow 7K5bAW7Zs
bJWj2Jp4xGTvLT9z&index=15&pp=iAQB
https://www.youtube.com/watch?v=Mou
U 9IMJPmg&list=PLp104TiOetLzOXufiG J-
zwamHW_P7nHM&index=28&pp=iAQB

29 XemocuHTe3. JlaboparopHas paboTa 0.5 15.11 https://www.youtube.com/watch?v=WaK
«CpaBHeHuUe TporeccoB poTocuHTE3a U AHsG7W1s&list=PL_WBcow 7K5bAW7Zs
XEMOCUHTE3A» bJWj2Jp4xGTvLT9z&index=15&pp=iAQB

https://www.youtube.com/watch?v=8bm
mlauPBjw&list=PLp104TiOetLzOXufiG J-
zwamHW_P7nHM&index=29&pp=iAQB

30 AdpoOHBIE OpraHnu3Mbl. DTalbl 16.11 https://www.youtube.com/watch?v=JjxlIr

SHEPTEeTUYECKOr0 OOMEeHa

u8dZc&list=PLpl0o4TiOetLzOXufiG J-
zwamHW _P7nHM&index=26&pp=iAQB



https://www.youtube.com/watch?v=XDRJuSiCm3s&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=25&pp=iAQB
https://www.youtube.com/watch?v=0hztXse8dPU&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=12&pp=iAQB
https://www.youtube.com/watch?v=0hztXse8dPU&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=12&pp=iAQB
https://www.youtube.com/watch?v=0hztXse8dPU&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=12&pp=iAQB
https://www.youtube.com/watch?v=XjVMOD-S3ak&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=14&pp=iAQB
https://www.youtube.com/watch?v=XjVMOD-S3ak&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=14&pp=iAQB
https://www.youtube.com/watch?v=XjVMOD-S3ak&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=14&pp=iAQB
https://www.youtube.com/watch?v=XjVMOD-S3ak&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=14&pp=iAQB
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/fermenty-biologicheskie-katalizatory-znachenie-fermentov
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/fermenty-biologicheskie-katalizatory-znachenie-fermentov
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/fermenty-biologicheskie-katalizatory-znachenie-fermentov
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/fermenty-biologicheskie-katalizatory-znachenie-fermentov
https://www.youtube.com/watch?v=WaKAHsG7W1s&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=15&pp=iAQB
https://www.youtube.com/watch?v=WaKAHsG7W1s&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=15&pp=iAQB
https://www.youtube.com/watch?v=WaKAHsG7W1s&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=15&pp=iAQB
https://www.youtube.com/watch?v=WaKAHsG7W1s&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=15&pp=iAQB
https://www.youtube.com/watch?v=WaKAHsG7W1s&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=15&pp=iAQB
https://www.youtube.com/watch?v=WaKAHsG7W1s&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=15&pp=iAQB
https://www.youtube.com/watch?v=MouU_9MJPmg&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=28&pp=iAQB
https://www.youtube.com/watch?v=MouU_9MJPmg&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=28&pp=iAQB
https://www.youtube.com/watch?v=MouU_9MJPmg&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=28&pp=iAQB
https://www.youtube.com/watch?v=WaKAHsG7W1s&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=15&pp=iAQB
https://www.youtube.com/watch?v=WaKAHsG7W1s&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=15&pp=iAQB
https://www.youtube.com/watch?v=WaKAHsG7W1s&list=PL_WBcow_7K5bAW7ZsbJWj2Jp4xGTvLT9z&index=15&pp=iAQB
https://www.youtube.com/watch?v=8bmmIauPBjw&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=29&pp=iAQB
https://www.youtube.com/watch?v=8bmmIauPBjw&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=29&pp=iAQB
https://www.youtube.com/watch?v=8bmmIauPBjw&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=29&pp=iAQB
https://www.youtube.com/watch?v=JjxlIru8dZc&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=26&pp=iAQB
https://www.youtube.com/watch?v=JjxlIru8dZc&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=26&pp=iAQB
https://www.youtube.com/watch?v=JjxlIru8dZc&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=26&pp=iAQB

31

DHeprus MeMOPaHHOTO IPaJInEHTA MPOTOHOB.
Cunre3 AT®: paborta nporonHoit ATD-
CHUHTAa3bI

21.11

https://www.youtube.com/watch?v=eYQc
cBgVLvU&Iist=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=16&pp=iAQB

32

33

Peakuun MaTpu4HOro cHHTE3a

Tpanckpunuusa — matpuuHbii cuare3 PHK

22.11

23.11

https://www.youtube.com/watch?v=uQN
-xNJgbno&pp=ygVaOYPRgNC-
OLogOLHQUNC-
OLvQvtCzOLjQuCAXMCDQutC70LDRgdGBI
NCgOLXQsNC60YbQuUNC4INC80LDRgtGAOL
jRh9C90L7Qs9C-INGBOLjQvdGCOLXQt9Cw

https://www.youtube.com/watch?v=FmA
9Jjf12Ic&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=30&pp=iAQB

34

Tpancnsus u e€ sTanbl

28.11

https://www.youtube.com/watch?v=PvjR
ufrCFZs&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=31&pp=iAQB

35

36

KoaupoBanue amuHokucI0T. Posb pubocom B
onocuHTe3e Oenka

Opranu3zanys reHoMa y IpoKapuoT U 3yKapHoT

29.11

30.11

https://www.youtube.com/watch?v=TU-
LclhaUOk&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=32&pp=iAQB

https://www.youtube.com/watch?v=G3R
POtULeC4&pp=ygV10YPRgNC-
OLogOLHQuUNC-
OLvQvtCzOLjQuCAXMCDQutC70LDRgdGBI
NCe0YDQs9CwOL3QuNC30LDRhtC40Y8g0L
PQtdC90L7QvNCwWINGDINC 0YDQvtC60LD
RgNC40L7RgiDQuUCDRjdGDOLrQsNGAOLjQ
vtG

37

MounekynsipHble MEXaHU3MBbI SKCIIPECCUH T€HOB
Y 3YKapHoT

05.12

38

AHa’poOHbIe opraHu3Mbl. Busibl OposkeHus.
JlaGopatopHnast pabora «CpaBHEHHE MPOLIECCOB
OpOKEHHSI U JIBIXaHUS»

06.12



https://www.youtube.com/watch?v=eYQccBgVLvU&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=16&pp=iAQB
https://www.youtube.com/watch?v=eYQccBgVLvU&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=16&pp=iAQB
https://www.youtube.com/watch?v=eYQccBgVLvU&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=16&pp=iAQB
https://www.youtube.com/watch?v=uQN-xNJg6no&pp=ygVa0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCg0LXQsNC60YbQuNC4INC80LDRgtGA0LjRh9C90L7Qs9C-INGB0LjQvdGC0LXQt9Cw
https://www.youtube.com/watch?v=uQN-xNJg6no&pp=ygVa0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCg0LXQsNC60YbQuNC4INC80LDRgtGA0LjRh9C90L7Qs9C-INGB0LjQvdGC0LXQt9Cw
https://www.youtube.com/watch?v=uQN-xNJg6no&pp=ygVa0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCg0LXQsNC60YbQuNC4INC80LDRgtGA0LjRh9C90L7Qs9C-INGB0LjQvdGC0LXQt9Cw
https://www.youtube.com/watch?v=uQN-xNJg6no&pp=ygVa0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCg0LXQsNC60YbQuNC4INC80LDRgtGA0LjRh9C90L7Qs9C-INGB0LjQvdGC0LXQt9Cw
https://www.youtube.com/watch?v=uQN-xNJg6no&pp=ygVa0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCg0LXQsNC60YbQuNC4INC80LDRgtGA0LjRh9C90L7Qs9C-INGB0LjQvdGC0LXQt9Cw
https://www.youtube.com/watch?v=uQN-xNJg6no&pp=ygVa0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCg0LXQsNC60YbQuNC4INC80LDRgtGA0LjRh9C90L7Qs9C-INGB0LjQvdGC0LXQt9Cw
https://www.youtube.com/watch?v=FmA9Jjf12Ic&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=30&pp=iAQB
https://www.youtube.com/watch?v=FmA9Jjf12Ic&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=30&pp=iAQB
https://www.youtube.com/watch?v=FmA9Jjf12Ic&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=30&pp=iAQB
https://www.youtube.com/watch?v=PvjRufrCFZs&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=31&pp=iAQB
https://www.youtube.com/watch?v=PvjRufrCFZs&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=31&pp=iAQB
https://www.youtube.com/watch?v=PvjRufrCFZs&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=31&pp=iAQB
https://www.youtube.com/watch?v=TU-LcIhaUOk&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=32&pp=iAQB
https://www.youtube.com/watch?v=TU-LcIhaUOk&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=32&pp=iAQB
https://www.youtube.com/watch?v=TU-LcIhaUOk&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=32&pp=iAQB
https://www.youtube.com/watch?v=G3RP0tULeC4&pp=ygV10YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCe0YDQs9Cw0L3QuNC30LDRhtC40Y8g0LPQtdC90L7QvNCwINGDINC_0YDQvtC60LDRgNC40L7RgiDQuCDRjdGD0LrQsNGA0LjQvtGC
https://www.youtube.com/watch?v=G3RP0tULeC4&pp=ygV10YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCe0YDQs9Cw0L3QuNC30LDRhtC40Y8g0LPQtdC90L7QvNCwINGDINC_0YDQvtC60LDRgNC40L7RgiDQuCDRjdGD0LrQsNGA0LjQvtGC
https://www.youtube.com/watch?v=G3RP0tULeC4&pp=ygV10YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCe0YDQs9Cw0L3QuNC30LDRhtC40Y8g0LPQtdC90L7QvNCwINGDINC_0YDQvtC60LDRgNC40L7RgiDQuCDRjdGD0LrQsNGA0LjQvtGC
https://www.youtube.com/watch?v=G3RP0tULeC4&pp=ygV10YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCe0YDQs9Cw0L3QuNC30LDRhtC40Y8g0LPQtdC90L7QvNCwINGDINC_0YDQvtC60LDRgNC40L7RgiDQuCDRjdGD0LrQsNGA0LjQvtGC
https://www.youtube.com/watch?v=G3RP0tULeC4&pp=ygV10YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCe0YDQs9Cw0L3QuNC30LDRhtC40Y8g0LPQtdC90L7QvNCwINGDINC_0YDQvtC60LDRgNC40L7RgiDQuCDRjdGD0LrQsNGA0LjQvtGC
https://www.youtube.com/watch?v=G3RP0tULeC4&pp=ygV10YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCe0YDQs9Cw0L3QuNC30LDRhtC40Y8g0LPQtdC90L7QvNCwINGDINC_0YDQvtC60LDRgNC40L7RgiDQuCDRjdGD0LrQsNGA0LjQvtGC
https://www.youtube.com/watch?v=G3RP0tULeC4&pp=ygV10YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCe0YDQs9Cw0L3QuNC30LDRhtC40Y8g0LPQtdC90L7QvNCwINGDINC_0YDQvtC60LDRgNC40L7RgiDQuCDRjdGD0LrQsNGA0LjQvtGC
https://www.youtube.com/watch?v=G3RP0tULeC4&pp=ygV10YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCe0YDQs9Cw0L3QuNC30LDRhtC40Y8g0LPQtdC90L7QvNCwINGDINC_0YDQvtC60LDRgNC40L7RgiDQuCDRjdGD0LrQsNGA0LjQvtGC

39

Bupycbl — BHeksIeTOUHbIE (OPMBI )KUZHU U
obnuratHeie apa3uThel. [IpakTuueckas pabora
«Co31aHue MO/IeNI BUpycCa

0.5

07.12

https://www.youtube.com/watch?v=Idtry
B3 6UU&pp=ygXeAdGDOYDQVtC6INCxXOLj
QvtC70L7Qs9C40LggMTAg0LrQUICWOYHR
gSDQkNCO0LDRjdGAOL7QsdC90YvQtSDQv
tGAOLPQsNCI90LjQt9C80YsuINCSOLjQtNGL
INCx0YDQvtC20LXQvdC40Y8uINCbOLDQsd
C_
0YDQsNGCOL7RgNC90LDRjyDRgNCwOLHQ
viGCOLAgwqgvQodGAOLDQstC90LXQvdC40
LUgOL RgNC-
0YbQtdGBOYHQvVtCyINCxQYDQvtC20LXQv
dC40Y8g0LggOLTRI9GFOLDQvAC40Y Cuw
%3D%3D

40

BupycHrble 3a601eBaHus YeI0BeKa, KUBOTHBIX,
pacTeHui

12.12

https://www.youtube.com/watch?v=SKGi
3NKSzAg&pp=ygWEAJGDOYDQvVtC6INCx0
LiQvtC70L7Qs9C40LggMTAgOLrQu9CwOYH
RgSDQktC40YDRg9GBOL3Ri9C1INC30LDQs
dC-
OLvQtdCy0LDQvdC40Y8g0YfQtdC70L7Qst
C10LrQsCwg0LbQuNCyOL7RgtC90YVRhSwW
g0YDQsNGBOYLQtdC90LjQuQ%3D%3D

41

HanorexHooruu B OMOJIOTHH U MCIUIINHEC

13.12

42

JKU3HeHHEBIN IUKIT KIIETKHA

14.12

https://www.youtube.com/watch?v=rrp0
Tgly854&list=PLp104TiOetLzOXufiG _J-
zwamHW _P7nHM&index=34&pp=iAQB

43

Matpuunslii cunte3 JJHK

19.12

https://www.youtube.com/watch?v=FmA
9Jjf12Ic&pp=ygVOOYPRgNC-
OLogOLHQuUNC-
OLvQvtCzOLjQuUCAXMCDQutC70LDRgdGBI
NCcOLDRgtGAOLjRh9C90YvQuSDRgdC40L3
RgtC10Lcg0JTQNdCa



https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=ldtryB3_6UU&pp=ygXeAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQkNC90LDRjdGA0L7QsdC90YvQtSDQvtGA0LPQsNC90LjQt9C80YsuINCS0LjQtNGLINCx0YDQvtC20LXQvdC40Y8uINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQodGA0LDQstC90LXQvdC40LUg0L_RgNC-0YbQtdGB0YHQvtCyINCx0YDQvtC20LXQvdC40Y8g0Lgg0LTRi9GF0LDQvdC40Y_Cuw%3D%3D
https://www.youtube.com/watch?v=SKGi3NKSzAg&pp=ygWEAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQktC40YDRg9GB0L3Ri9C1INC30LDQsdC-0LvQtdCy0LDQvdC40Y8g0YfQtdC70L7QstC10LrQsCwg0LbQuNCy0L7RgtC90YvRhSwg0YDQsNGB0YLQtdC90LjQuQ%3D%3D
https://www.youtube.com/watch?v=SKGi3NKSzAg&pp=ygWEAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQktC40YDRg9GB0L3Ri9C1INC30LDQsdC-0LvQtdCy0LDQvdC40Y8g0YfQtdC70L7QstC10LrQsCwg0LbQuNCy0L7RgtC90YvRhSwg0YDQsNGB0YLQtdC90LjQuQ%3D%3D
https://www.youtube.com/watch?v=SKGi3NKSzAg&pp=ygWEAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQktC40YDRg9GB0L3Ri9C1INC30LDQsdC-0LvQtdCy0LDQvdC40Y8g0YfQtdC70L7QstC10LrQsCwg0LbQuNCy0L7RgtC90YvRhSwg0YDQsNGB0YLQtdC90LjQuQ%3D%3D
https://www.youtube.com/watch?v=SKGi3NKSzAg&pp=ygWEAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQktC40YDRg9GB0L3Ri9C1INC30LDQsdC-0LvQtdCy0LDQvdC40Y8g0YfQtdC70L7QstC10LrQsCwg0LbQuNCy0L7RgtC90YvRhSwg0YDQsNGB0YLQtdC90LjQuQ%3D%3D
https://www.youtube.com/watch?v=SKGi3NKSzAg&pp=ygWEAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQktC40YDRg9GB0L3Ri9C1INC30LDQsdC-0LvQtdCy0LDQvdC40Y8g0YfQtdC70L7QstC10LrQsCwg0LbQuNCy0L7RgtC90YvRhSwg0YDQsNGB0YLQtdC90LjQuQ%3D%3D
https://www.youtube.com/watch?v=SKGi3NKSzAg&pp=ygWEAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQktC40YDRg9GB0L3Ri9C1INC30LDQsdC-0LvQtdCy0LDQvdC40Y8g0YfQtdC70L7QstC10LrQsCwg0LbQuNCy0L7RgtC90YvRhSwg0YDQsNGB0YLQtdC90LjQuQ%3D%3D
https://www.youtube.com/watch?v=SKGi3NKSzAg&pp=ygWEAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQktC40YDRg9GB0L3Ri9C1INC30LDQsdC-0LvQtdCy0LDQvdC40Y8g0YfQtdC70L7QstC10LrQsCwg0LbQuNCy0L7RgtC90YvRhSwg0YDQsNGB0YLQtdC90LjQuQ%3D%3D
https://www.youtube.com/watch?v=SKGi3NKSzAg&pp=ygWEAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQktC40YDRg9GB0L3Ri9C1INC30LDQsdC-0LvQtdCy0LDQvdC40Y8g0YfQtdC70L7QstC10LrQsCwg0LbQuNCy0L7RgtC90YvRhSwg0YDQsNGB0YLQtdC90LjQuQ%3D%3D
https://www.youtube.com/watch?v=rrp0TgJy854&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=34&pp=iAQB
https://www.youtube.com/watch?v=rrp0TgJy854&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=34&pp=iAQB
https://www.youtube.com/watch?v=rrp0TgJy854&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=34&pp=iAQB
https://www.youtube.com/watch?v=FmA9Jjf12Ic&pp=ygVO0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCc0LDRgtGA0LjRh9C90YvQuSDRgdC40L3RgtC10Lcg0JTQndCa
https://www.youtube.com/watch?v=FmA9Jjf12Ic&pp=ygVO0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCc0LDRgtGA0LjRh9C90YvQuSDRgdC40L3RgtC10Lcg0JTQndCa
https://www.youtube.com/watch?v=FmA9Jjf12Ic&pp=ygVO0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCc0LDRgtGA0LjRh9C90YvQuSDRgdC40L3RgtC10Lcg0JTQndCa
https://www.youtube.com/watch?v=FmA9Jjf12Ic&pp=ygVO0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCc0LDRgtGA0LjRh9C90YvQuSDRgdC40L3RgtC10Lcg0JTQndCa
https://www.youtube.com/watch?v=FmA9Jjf12Ic&pp=ygVO0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCc0LDRgtGA0LjRh9C90YvQuSDRgdC40L3RgtC10Lcg0JTQndCa
https://www.youtube.com/watch?v=FmA9Jjf12Ic&pp=ygVO0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCc0LDRgtGA0LjRh9C90YvQuSDRgdC40L3RgtC10Lcg0JTQndCa
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Xpomocomsl. JTaboparopHas pabota
«M3yueHne XpOMOCOM Ha FOTOBBIX
MUKpOITpenaparax»

JleneHue KIeTKu — MHUTO3

Tunsl kneTok. KaproknHes U IUTOKUHES.

Jlaboparopnas pabota «Habmroienue MuTo3a B
KJIETKaX KOHYMKA KOPEIKa JTyka (Ha TOTOBBIX

MHUKpOITpernaparax)»

0.5

0.5

20.12

21.12

26.12

https://www.youtube.com/watch?v=K9z
WPocfAXM&pp=ygW6AdGDOYDQvtC6INC
x0LjQvtC70L7Qs9C40LggMTAgOLrQuICwO
YHRgSDQpdGAOL7QvNC-
0YHQvtC80YsulNCbOLDQsdC-
0YDQsNGCOL7RgNC90LDRjyDRgNCwOLHQ
vtGCOLAgwgqvQmNC30YPRh9C10L3QuUNC1
INGFOYDQvtC80L7RgdC-
OLwg0L3QsCDQs9C-
0YLQvtCyOYvVRhSDQVNC40LrRgNC-

OL RgNC10L QsNGAOLDRgtCwOYXCuw%3
D%3D

https://www.youtube.com/watch?v=Ekw
FVRe-y4s&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=35&pp=iAQB

https://www.youtube.com/watch?v=22K
GP4nVsXM&pp=ygVrOYPRgNC-
OLogOLHQuUNC-
OLvQvtCzOLjQuCAXMCDQutC70LDRgdGBI
NCiOLjQv9GLINC60LvQtdGCOL7Qui4g0JrQ
sNGAOLjQvtC60LjQvdC10LcgOLgg0YbQuUN
GCOL7QutC40L3QtdC3LiIA%3D

47

Pel"y.]'ISII_II/ISI JKHU3HCHHOI'O IUKJIa KJICTOK

27.12

https://www.youtube.com/watch?v=bqG
hE5SOXcL w
list=PLqU6VDVRpuoiTLeXcIBiRZ2JOh2Bgbj
UJ index=12 pp=iAQB

48

Opranu3M Kak eIUHOE 11EI0€

28.12

https://www.youtube.com/watch?v=2dCT
8WNajTg&pp=ygVX0YPRgNC-

OLogOLHQuUNC-
OLvQvtCzOLjQUCAXMCDQutC70LDRgdGBI



https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=K9zWPocf4XM&pp=ygW6AdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQpdGA0L7QvNC-0YHQvtC80YsuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGF0YDQvtC80L7RgdC-0Lwg0L3QsCDQs9C-0YLQvtCy0YvRhSDQvNC40LrRgNC-0L_RgNC10L_QsNGA0LDRgtCw0YXCuw%3D%3D
https://www.youtube.com/watch?v=EkwFVRe-y4s&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=35&pp=iAQB
https://www.youtube.com/watch?v=EkwFVRe-y4s&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=35&pp=iAQB
https://www.youtube.com/watch?v=EkwFVRe-y4s&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=35&pp=iAQB
https://www.youtube.com/watch?v=Z2KGP4nVsXM&pp=ygVr0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCi0LjQv9GLINC60LvQtdGC0L7Qui4g0JrQsNGA0LjQvtC60LjQvdC10Lcg0Lgg0YbQuNGC0L7QutC40L3QtdC3LiA%3D
https://www.youtube.com/watch?v=Z2KGP4nVsXM&pp=ygVr0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCi0LjQv9GLINC60LvQtdGC0L7Qui4g0JrQsNGA0LjQvtC60LjQvdC10Lcg0Lgg0YbQuNGC0L7QutC40L3QtdC3LiA%3D
https://www.youtube.com/watch?v=Z2KGP4nVsXM&pp=ygVr0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCi0LjQv9GLINC60LvQtdGC0L7Qui4g0JrQsNGA0LjQvtC60LjQvdC10Lcg0Lgg0YbQuNGC0L7QutC40L3QtdC3LiA%3D
https://www.youtube.com/watch?v=Z2KGP4nVsXM&pp=ygVr0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCi0LjQv9GLINC60LvQtdGC0L7Qui4g0JrQsNGA0LjQvtC60LjQvdC10Lcg0Lgg0YbQuNGC0L7QutC40L3QtdC3LiA%3D
https://www.youtube.com/watch?v=Z2KGP4nVsXM&pp=ygVr0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCi0LjQv9GLINC60LvQtdGC0L7Qui4g0JrQsNGA0LjQvtC60LjQvdC10Lcg0Lgg0YbQuNGC0L7QutC40L3QtdC3LiA%3D
https://www.youtube.com/watch?v=Z2KGP4nVsXM&pp=ygVr0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCi0LjQv9GLINC60LvQtdGC0L7Qui4g0JrQsNGA0LjQvtC60LjQvdC10Lcg0Lgg0YbQuNGC0L7QutC40L3QtdC3LiA%3D
https://www.youtube.com/watch?v=Z2KGP4nVsXM&pp=ygVr0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBINCi0LjQv9GLINC60LvQtdGC0L7Qui4g0JrQsNGA0LjQvtC60LjQvdC10Lcg0Lgg0YbQuNGC0L7QutC40L3QtdC3LiA%3D
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=2dCT8WNajTg&pp=ygVX0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBI
https://www.youtube.com/watch?v=2dCT8WNajTg&pp=ygVX0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBI
https://www.youtube.com/watch?v=2dCT8WNajTg&pp=ygVX0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBI
https://www.youtube.com/watch?v=2dCT8WNajTg&pp=ygVX0YPRgNC-0Log0LHQuNC-0LvQvtCz0LjQuCAxMCDQutC70LDRgdGBI

NCeOYDQs9CwOL3QuNC30LwgOLrQsNCélI
NC10LTQuUNC90L7QtSDRhtC10LvQvtC1

49 Txanu pacrenwuii. JlaboparopHas pabora 1 0.5 09.01 https://www.youtube.com/watch?v=f079
«M3yueHne TKaHel pacTeHUI» DrcD-
Qw&pp=ygWdJAdJGDOYDQVtCE6INCxOLjQvt
C70L7Qs9C40LggMTAEOLrQUICWOYHRESD
QotC60LDQVACAINGAOLDRgdGCOLXQvdCa
OLkuINCbOLDQsdC-
0YDQsNGCOL7RgNC90LDRjyDRgNCwWOLHQ
vtGCOLAgwqvOmNC30YPRh9C10L3QuNC1
INGCOLrQsNC90LXQuSDRgNCwOYHRgtC10
L3QuNC5wrs%3D
50 Tkanu )KMBOTHBIX U uenoBeka. JlabopaTopHas 1 0.5 10.01
pabota «3y4yeHue TkaHel KUBOTHBIX)
ol Opransl. Cucremsl opranos. JlaboparopHas 1 0.5 11.01
pabota «/3ydueHne opraHOB IIBETKOBOTO
pacTeHus»
52 Omnopa Tena OpraHu3MoB 1 16.01
53 JIBr>KeHHEe OpraHu3MOB 1 17.01 https://resh.edu.ru/subject/lesson/6769/
54 [Tutanue oprann3mMoB 1 18.01
55 [IuTanve MO3BOHOYHBIX )KUBOTHBIX. 1 23.01
[TumeBapuTenpHas cucTeMa YeIoBeKa
56 JIprxaHue OpraHu3MoB 1 24.01 https://resh.edu.ru/subject/lesson/6759/
57 JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEIOBEKa 1 25.01
58 TpaHcnopT BEenIeCTB y OPraHUu3MOB 1 30.01 https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoBeHocHas cuctema mo3BOHOYHBIX 1 31.01 hitps://resh.edu.ru/subject/lesson/1581/
KUBOTHBIX U YEJIOBEKa
60 Beinenenue y opranusmMoB 1 01.02 https://resh.edu.ru/subject/lesson/2217/



https://www.youtube.com/watch?v=fO79DrcD-Qw&pp=ygWdAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQotC60LDQvdC4INGA0LDRgdGC0LXQvdC40LkuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGC0LrQsNC90LXQuSDRgNCw0YHRgtC10L3QuNC5wrs%3D
https://www.youtube.com/watch?v=fO79DrcD-Qw&pp=ygWdAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQotC60LDQvdC4INGA0LDRgdGC0LXQvdC40LkuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGC0LrQsNC90LXQuSDRgNCw0YHRgtC10L3QuNC5wrs%3D
https://www.youtube.com/watch?v=fO79DrcD-Qw&pp=ygWdAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQotC60LDQvdC4INGA0LDRgdGC0LXQvdC40LkuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGC0LrQsNC90LXQuSDRgNCw0YHRgtC10L3QuNC5wrs%3D
https://www.youtube.com/watch?v=fO79DrcD-Qw&pp=ygWdAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQotC60LDQvdC4INGA0LDRgdGC0LXQvdC40LkuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGC0LrQsNC90LXQuSDRgNCw0YHRgtC10L3QuNC5wrs%3D
https://www.youtube.com/watch?v=fO79DrcD-Qw&pp=ygWdAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQotC60LDQvdC4INGA0LDRgdGC0LXQvdC40LkuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGC0LrQsNC90LXQuSDRgNCw0YHRgtC10L3QuNC5wrs%3D
https://www.youtube.com/watch?v=fO79DrcD-Qw&pp=ygWdAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQotC60LDQvdC4INGA0LDRgdGC0LXQvdC40LkuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGC0LrQsNC90LXQuSDRgNCw0YHRgtC10L3QuNC5wrs%3D
https://www.youtube.com/watch?v=fO79DrcD-Qw&pp=ygWdAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQotC60LDQvdC4INGA0LDRgdGC0LXQvdC40LkuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGC0LrQsNC90LXQuSDRgNCw0YHRgtC10L3QuNC5wrs%3D
https://www.youtube.com/watch?v=fO79DrcD-Qw&pp=ygWdAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQotC60LDQvdC4INGA0LDRgdGC0LXQvdC40LkuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGC0LrQsNC90LXQuSDRgNCw0YHRgtC10L3QuNC5wrs%3D
https://www.youtube.com/watch?v=fO79DrcD-Qw&pp=ygWdAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQotC60LDQvdC4INGA0LDRgdGC0LXQvdC40LkuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGC0LrQsNC90LXQuSDRgNCw0YHRgtC10L3QuNC5wrs%3D
https://www.youtube.com/watch?v=fO79DrcD-Qw&pp=ygWdAdGD0YDQvtC6INCx0LjQvtC70L7Qs9C40LggMTAg0LrQu9Cw0YHRgSDQotC60LDQvdC4INGA0LDRgdGC0LXQvdC40LkuINCb0LDQsdC-0YDQsNGC0L7RgNC90LDRjyDRgNCw0LHQvtGC0LAgwqvQmNC30YPRh9C10L3QuNC1INGC0LrQsNC90LXQuSDRgNCw0YHRgtC10L3QuNC5wrs%3D
https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/2217/

61 3amuTa y OpraHu3MoB 1 06.02 https://resh.edu.ru/subject/lesson/1580/
62 NMMmyHHast cucTeMa 4yenoBeka 1 07.02
63 Pa3znpaxxuMocCTh U perynsuus y OpraHu3MoB 1 08.02
64 ['ymopanbHas perymsiius 1 SHIOKpUHHAs 1 13.02 https://resh.edu.ru/subject/lesson/2458/
CUCTEMA KUBOTHBIX U YEJIOBEKA
65 DopMBI pa3MHOXKEHHST OPTaHU3MOB 1 14.02 https://www.youtube.com/watch?v=W8y
xMbDIHRg&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHMG&index=37&pp=iAQB
66 [TosoBOE pazMHOKEHNE 1 15.02 https://www.youtube.com/watch?v=pOU
eAR2p-zs&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=39&pp=iAQB
67 Meiio3 1 20.02 https://www.youtube.com/watch?v=ek3h
2vyJARE&list=PLp104TiOetLzOXufiG J-
zwamHW_ P7nHMG&index=36&pp=iAQB
68 I'ameTorenes. Obpa3oBaHue U pa3BUTHE 1 0.5 21.02 https://www.youtube.com/watch?v=pOU
MOJIOBBIX KJeTOoK. JlabopaTopHas pabora eAR2p-zs&list=PLp104TiOetLzOXufiG J-
«M3yueHne cTpoeHns MOJIOBBIX KJIETOK Ha zwamHW_P7nHM&index=39&pp=iAQB
TOTOBBIX MUKpOIIpenapaTax»
https://www.youtube.com/watch?v=vFxI-
VCUvBI&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=41&pp=iAQB
69 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB — 1 22.02 https://www.youtube.com/watch?v=al8q
OHTOI'€HE3 iPxi558&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=42&pp=iAQB
70 3akiajika OpraHoB U TKaHEW U3 3apOJIbIILIEBIX 1 27.02
JIMCTKOB
71 Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas 1 0.5 28.02 https://www.youtube.com/watch?v=pAl6

pa60Ta «BbIsBICHUE IMPU3HAKOB CXOACTBA

VCZtZmk&list=PLp104TiOetLzOXufiG J-
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3apozu>1mel71 IIO3BOHOYHBIX )KXUBOTHBIX»

zwamHW _ P7nHM&index=44&pp=iAQB

72 Pa3mHOXeHMe U pa3BUTHE pacTEHUI. 0.5 29.02 https://www.youtube.com/watch?v=pAl6
Jlaboparopnas pabora «CTpoeHne opraHoB vCZtZmk&list=PLp104TiOetLzOXufiG J-
Pa3MHOKEHHUS BBICIIUX PACTCHUI zwamHW_P7nHM&index=44&pp=iAQB

73 Hcropus cTaHOBIICHNS U pa3BUTUS EHETUKH 05.03 https://www.youtube.com/watch?v=wC8
KakK HayKH xVbhRDpQ&list=PLp104TiOetLzOXufiG J-

zwamHW P7nHM&index=46&pp=iAQB

74 OCHOBHBIE TTOHSTHSA M CHMBOJIBI T€HETHUKH. 0.5 06.03
Jlaboparopuas padota «Jlpo3oduia kak
00BEKT Fr€HEeTHYECKUX HUCCIICIOBAHMI»

75 3aKOHOMEPHOCTH HACJIEN0BaHUs IPU3HAKOB. 0.5 07.03 https://www.youtube.com/watch?v=HeE
Monorubpuanoe ckpemuBanue. [Ipakrndeckas h-mfrkpU&list=PLp104TiOetLzOXufiG J-
pabota "H3ydyeHne pe3ynbTaToB zwamHW_P7nHMG&index=47&pp=iAQB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(HITHI"

76 [{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO 12.03 https://www.youtube.com/watch?v=Uvijlg
CKpeIlBaHUsA Z7GgGU&list=PLp104TiOetLzOXufiG J-

zwamHW P7nHM&index=48&pp=iAQB
https://www.youtube.com/watch?v=7TaG
MM9huww&I|ist=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=49&pp=iAQB

77 AHnammzupyrolee ckpenuBanue. Henonnoe 13.03 https://www.youtube.com/watch?v=eiNF

JTOMHUHHUPOBAHUE 8SFcPHk&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=50&pp=iAQB
https://www.youtube.com/watch?v=cFoK
ve5eGH4&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=51&pp=iAQB
78 Jurubpunnoe ckpermmBanue. [Ipaktudeckas 0.5 14.03 https://www.youtube.com/watch?v=Nuze
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https://www.youtube.com/watch?v=UvjlgZZGgGU&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=48&pp=iAQB
https://www.youtube.com/watch?v=UvjlgZZGgGU&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=48&pp=iAQB
https://www.youtube.com/watch?v=UvjlgZZGgGU&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=48&pp=iAQB
https://www.youtube.com/watch?v=7TaGMM9huww&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=49&pp=iAQB
https://www.youtube.com/watch?v=7TaGMM9huww&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=49&pp=iAQB
https://www.youtube.com/watch?v=7TaGMM9huww&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=49&pp=iAQB
https://www.youtube.com/watch?v=eiNF8SFcPHk&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=50&pp=iAQB
https://www.youtube.com/watch?v=eiNF8SFcPHk&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=50&pp=iAQB
https://www.youtube.com/watch?v=eiNF8SFcPHk&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=50&pp=iAQB
https://www.youtube.com/watch?v=cFoKve5eGH4&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=51&pp=iAQB
https://www.youtube.com/watch?v=cFoKve5eGH4&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=51&pp=iAQB
https://www.youtube.com/watch?v=cFoKve5eGH4&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=51&pp=iAQB
https://www.youtube.com/watch?v=Nuze4PCY75g&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=52&pp=iAQB

79

80
81

82

pabota «/3yuenue pe3yabTaToB TUTHOPUIHOTO
CKpEUIMBAaHUA y APO30(UITBI»

[{uTomornyeckue OCHOBBI AUTUOPUTHOTO
CKpEILIMBaHUS

CuernieHHOE HacleI0BaHNE IPU3HAKOB
XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU

T'enetuka noina

19.03

20.03
21.03

02.04

APCY75g&list=PLp104TiOetLzOXufiG J-
zwamHW _ P7nHM&index=52&pp=iAQB

https://www.youtube.com/watch?v=FpTIr
UvJUCs&list=PLp104TiOetlLzOXufiG J-
zwamHW _ P7nHM&index=53&pp=iAQB

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

https://www.youtube.com/watch?v=K9z
WPocf4XM&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=54&pp=iAQB

https://www.youtube.com/watch?v=cfUa
rZERfi8&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=55&pp=iAQB

https://www.youtube.com/watch?v=Ychj
U25uh1g&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=56&pp=iAQB

https://www.youtube.com/watch?v=hNP
WErEgOdc&list=PLp104TiOetLzOXufiG J-
zwamHW P7nHM&index=58&pp=iAQB

83

I'emoTnn kak OEJIOCTHasA CUCTEMA

03.04

https://www.youtube.com/watch?v=yN2
Mg89cCEY&list=PLp104TiOetLzOXufiG J-
zwamHW _P7nHM&index=64&pp=iAQB

84

['eneTnyeckunii KOHTPOJIb PA3BUTHS PACTECHUM,
KUBOTHBIX U YEJIOBEKa

04.04

https://www.youtube.com/watch?v=yN2
Mg89cCEY&list=PLp104TiOetLzOXufiG J-
zwamHW _P7nHM&index=64&pp=iAQB
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https://www.youtube.com/watch?v=cfUarZERfi8&list=PLp1o4TiOetLzOXufiG_J-zwamHW_P7nHM&index=55&pp=iAQB
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85 N3MeHUYnBOCTH MPU3HAKOB. Buibl 09.04 https://www.youtube.com/watch?v=1aR

H3MEHYUBOCTH QVSJoYMo&list=PLvtJKssESNri9jriVOx6H5
4v5USngRIWr&index=30&pp=iAQB

86 MonudukarnronHas "3MEHYUBOCTh 10.04

87 BapuanoHHsblil psg ¥ BapualiioHHas KpUBasl. 0.5 11.04
JlaGopatopHas pabora «/ccnenoBanue
3aKOHOMEPHOCTEW MOJUPUKAITMOHHON
U3MEeHYUBOCTH. [locTpoeHne BapuallMOHHOTO
psiia ¥ BapMallMOHHOW KPUBOW»

88 I'enoTunmnueckast U3MEHUYHUBOCTD. 16.04 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAas N3MEHUUBOCTh

89 MyranroHHas U3MEHUYUBOCTb. [IpakTuyeckas 0.5 17.04 https://www.youtube.com/watch?v=MAG
pabota «MyTtauuu y n1po30o¢puisl (Ha TOTOBBIX vDxr9g0U&list=PLvtJKsSE5SNri9jriVOx6H54
MHUKpOITpernaparax)» v5USngRIWr&index=31&pp=iAQB

90 3aKOHOMEPHOCTH MYTAllMOHHOT'O TIPOLECCa. 18.04
ONureHeTuKa 1 SIUT€HOMHKA

91 I'eneruka yenoseka. [IpakTuueckas padbora 0.5 23.04 https://www.youtube.com/watch?v=ks4yY
«CocTaBiieHUE U aHAJIU3 POAOCIOBHOMN 910cljc&list=PLvtJKssE5Nri9jriVOx6H54v5

USngRIWr&index=32&pp=iAQB

92 MeTtoabl MEIUITMHCKOI T'€HETUKHU 24.04 https://resh.edu.ru/subject/lesson/3653/

93 3HadeHne MeIUIINHCKOI r'eHETUKHU B 25.04 https://www.youtube.com/watch?v=ks4Y
IpeaOTBpallCHUN U JICYCHUN TCHETHIECKUX 910cljc&list=PLvtJKssSESNri9jriVOx6H54v5
3a00JIeBaHUI YeloBeKa USngRJWr&index=32&pp=iAQB

94 OcHoBHbIE OHATHS cenekuuu. JlabopaTopHast 0.5 02.05
pabota «3ydyeHne copToB KyJIbTYpHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHMi ¥ TOpPOJ JOMAITHUX KUBOTHBIX)»

95 MeTob! ceneKIIMOHHON paboThI. 0.5 07.05

Jlaboparopnast pabota «/3yueHne MeTo10B

https://resh.edu.ru/subject/lesson/3861/
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CCJICKIIMH paCTCHHﬁ>>

96 JIOCTHKEHHMSI CENIeKITUU PACTCHHUH U KHBOTHBIX. 1 08.05 hitps://resh.edu.ru/subject/lesson/3861/
[TpakTuyeckas padora «[IpuBHuBKa pacTeHUiI»
97 CoxpaHeHue, U3y4eHHUE U UCII0JIb30BaHUE 1 14.05
TeHETUYECKUX PECYpPCOB
98 buoTtexHonorus kak Hayka ¥ OTpaciib 1 0.5 15.05 https://resh.edu.ru/subject/lesson/3939/
npousBojacTBa. [IpakTuueckas pabora
«3yueHne 06beKTOB OMOTEXHOJIOTHI
99 OCHOBHbIE HAIPABJICHUS] CAHTETUYECKOMN 1 16.05
OHMOJIOTHH
10 XPpOMOCOMHAs U TeHHAsI HMH)KEHEPUS 1 21.05
0
10 MenuiuHnckue OMOTEXHOIOTUN 1 22.05
1
10 PezepHblil ypok. [ToBTOpeHue, 060061eHMe, 1 23.05
2 CHCTEMATH3AINS 3HAHUI
OBUIEE KOJIMYECTBO YACOB I1O 135
[TPOTPAMME 102



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
Y UCKYCCTBEHHBII 0TOOD
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJTIOIINH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIUS
6 [Momymsius — sneMeHTapHas €AMHULIA 1
3BOJIIOLIMU
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapau, B. BaitnOepra. JlabopaTopHas 1 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOITIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, OMOJI0rHuecKas
1 EcrtecTBeHHBIN 0TOOP — HANPABJISIFONITUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BUOB
10 MOP(OJOTUIECKOMY KPUTEPHIO»

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITaneonToMOrNYECKHE
MCTOABI U3Y4YCHUA 3BOJIFOINUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

22

MounekyapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHUECKUe




MCTObI U3YUCHUA 3BOJTFOITUU

23 OO61mre 3aKOHOMEPHOCTH BOJIIOIUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITIOB 3BOJIOIUU
25 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 JlaGopatopHnas padora «3yuenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
34 pabora «3yueHune ocobeHHOCTEH 0.5
CTPOCHHUS TTO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOI'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTo
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenrne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTEHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
aJanTanui 4eJI0BeEKay

49 MexIucuuIIMHAPHBIE METO B

AHTPOIIOJIOTUHN




50 3apokIeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlabopatopHast paborta

51 «M3yueHne METOI0B IKOJTOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abunornyeckue pakTopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abunortnyeckue pakropsl. Temmneparypa
KaK 9KOJIOTHYECKUH (paKTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMBbl 1

59 KuznenHsie popMbI OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOECHCTBUI

61 JUIsL CyLIECTBOBAHUSI OPTAHU3MOB B CPEZIC 1
obuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




MommyJaauun

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3pAacTHAS U
M0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH TOMYJISIIHH:

64 POKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAast CTPYKTYPA MOMYJISIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopuas padota «IIpucrmocobnenus 0.5
CEMSIH PaCTEHUH K PaCCEICHUIO»

69 Bun kak cucrema nmomyssiui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITasi CUCTEMa

73 KpyroBopot BeliecTs U MOTOK SHEPTHH B
IKOCHUCTEME

74 OcHOBHBIE TIOKA3aTeNN YKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMbI MOpEil 1 OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHAP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas padbora 05
«3yuenne u onucanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHU I

82 pa3HBIX TUIIOB Ha CYOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 000g09Ka
3emuu

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BelecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6nochepy

o1 AHTpPONOreHHOE BO3/ICUCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupo bl

93 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o Teme «MHUKPOIBOJIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMiIe)

08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O06001IeHne o TemMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O600mmenue mo Teme «OpraHu3Mbl U cpejia 1
oOUTaHUS

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue o Teme «buocdepa — 1
I00aTbHAs IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







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

* buonorus. O6mas ouomnorus, 10 knace/ 3axapos B.b., MamonToB C.I'., Conun
H.W., 3axaposa E.T.; mox pemakmueii 3axaposa B.b., O6miecTBo ¢ orpaHndeHHON
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* buosnorus. O6mas 6uomnorus, 11 kiacc/ 3axapos B.b., MamonToB C.I'., Conun
H.N., 3axaposa E.T.; mox penakumeit 3axaposa B.b., O61iecTBO ¢ orpaHMuYeHHON
OTBETCTBEHHOCTHIO «J[PODA»; AkimonepHoe odmiecTBo «M3aaTenbcTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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