[Tpunoxenue Ne 1.15. PaGouas nporpamma mo Ouoioruu: 6a3oBblil ypoBEHb

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueOGHOMYy mpeameTy "buomnorusa" (manee - Ouosiorus) Ha
ypOBHE cpeHero oodiero oOpa3zoBaHus pa3paboTraHa Ha ocHoBe PDeneparabHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eneparum,
®I'OC COO, Konnenmmu mpenomaBaHus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TIOJIO’KEHUH (peiepanbHOi paboueii mporpaMMbl BOCITUTAHHUS.

VYuebnsiii npeamer «buonorus» yriayOonéHHoro ypoBHs uzydenus (10-11
KJIACChl) SIBJISIETCSI OJTHUM W3 KOMIIOHEHTOB IpeaMeTHou obnactu «EcTecTBeHHO-
HayuHble npeaMmeTs». CormacHo mnonoxeHusM PIOC COO mnpoduibHbIe
ydeOHbIe TPEeIMEThI, U3ydaeMble Ha yriayOJIEHHOM YPOBHE, SIBIISIOTCA CIIOCOOOM
muddepeHnmanmn  00ydeHUST Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHuS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOILMM, CPEIHUM
o0IMM, CpeTHUM NMPO(PECCUOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems
KOKABIA M3 OJTUX YYEeOHBIX TMPEIMETOB JODKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pElIeHUE O00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/la4, CBS3aHHBIX C MNpoQopueHTanueld oOydalluXcsl U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HaHMs, CBSI3AHHOTO C OHOJIOTHEH,
MEULMHOM, 3KOJIOTUEN, ICUXOJIOTUEN, CIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmetry "buonorusa" naér mpeacrtaBiieHHE O
Hend W 3ajadax u3ydeHws: ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YPOBHE, OIpeseNseT 00s13aTenbHOoe (MHBAPUAHTHOE) IPEIMETHOE COAEPKAHUE, ET0
CTPYKTYPUPOBAaHHME IO pa3fenaM M TEMaM, paclpelesieHue @0  KJlaccam,
PEKOMEHIyEeT TOCJIE0BAaTEIbHOCTh HM3YyYEHHs] Yy4eOHOro marepuajia ¢ Y4ETOM
MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO MpoIiecca,
BO3pPAacCTHBIX OCOOEHHOCTEHl oOydaromuxcsi. B mporpamme mno Ouosoruu
peaii30BaH MPUHLUI IPEEMCTBEHHOCTH C HM3ydy€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  oO0miero oOpa3oBaHus, Omaromapss dYeMy  IPOCMaTpUBAETCSA
HalpaBJI€HHOCTh HA MOCIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OpHMEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 3J0pOBOM 00pa3e JKHU3HM, Ha
BOCIIMTaHHE OEpEeKHOTO OTHOUIEHMsSI K OKpyKawolled NnpupoaHoi cpexae. B
nporpaMmMe 1o OWOJIOTMM TakXKe TOKa3aHbl BO3MOXHOCTH y4eOHOIrO IpeamMera
«buonorusty B peamuzanmu  TpeboBanuii PI'OC COO k nIaHUPyEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBaHUN OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHOM  J1€ATEIbHOCTH
oOy4aromuxcsi M0 OCBOCHHUIO COJEpKaHUS OMOJIOrMYECKOro OO0pa3oBaHMsA Ha
YpOBHE CpeaHero o01iero oopa3oBaHms.



VY4eOHsbiit npeamet «buosorus» Ha ypoBHE CpeAHEro o0Iero oOpa3oBaHUs
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE H OPHUEHTUPOBAH Ha
pacimpeHre u yriayOJeHue 3HaHHK OOyJarommxcs O >KMBOW MPUPOJIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOpPHOJIOTMU U OHOJIOTUM Pa3BUTHA,
TEHETUKH, CEIEKIUU, OMOTEXHOJIOTUH, BOIIOIUOHHOTO YUYEHHS U SKOJIOTHH.

Nzydenne yuebHOro mnpeamera «buomorus» Ha YIIyOJIEHHOM YpOBHE
OpUEHTHUPOBAHO Ha TMOJATOTOBKY OOYYArOMIMXCS K MOCIEAYIONEMY MOTyYEHHUIO
Ouonormueckoro  oOpa3oBaHMs B By3aX W OpPraHM3alMsIX  CPETHETO
npodeccuoHanbHOro oopa3zoBanusi. OCHOBY €ro CofepkaHHsI COCTABIIIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUU  OOyYaIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3eioB OWOJIOTMHA Ha YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHHS TOMY4YaloT pa3BUTHE. Tak,
pacmipeHsl U yriIyOJieHbl OMOJIOTMYecKHWe 3HAHHS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YEJOBEKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIe MOXHO HCIOJIb30BaTh KaK OPHUEHTHPHI IS MOCIETYIOIIETO
BbIOOpa mpodeccur. Bo3MoxkHA Takyke MHTErparusi OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJIYYCHHBIMH OOYYAIOIIUMUCS TMPU U3YyUYEHUU
busuKy, XuMuu, reorpaduy U MaTEMATUKH.

CrtpykTypa mporpamMmbl 1o ydyeOHOMy mnpenmery "buonorusa" otpaxaet
CHUCTEMHO-YPOBHEBBIA W JBOJIOUMOHHBIA TOAXOABl K HW3YYCHHIO OHMOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST dKUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3alliy, HBOJIIOLIMKA OPraHUYECKOro MHpa Ha 3emile,
COXpaHEHUs OHoJorM4yeckoro paszHooOpasus miaHeTsl. Tak, B 10 kmacce
W3YYalOTCSA OCHOBBI MOJICKYJSIPHOM W KJIETOYHOM OWOJOTHH, SMOPHOJIOTHU U
OMOJNIOTHH Pa3BUTHUS, TEHETHUKU M CEJCKIUH, OMOTEXHOJOTUU M CHHTETHUECKOMN
OMOJIOTMH, AKTyaJM3UPYIOTCS 3HaHUS OOyyaroumxcs Mo OOTaHMKE, 300JI0THH,
aHatromMuu, (usuonoruu uenoreka. B 11 kiacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yUeHue o ouocdepe.

YueOuprii mpeamer — «buonorus»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
oOyJaromuMucs: OMOIOTHYECKUX TEOPUN M 3aKOHOB, UACH, MPUHIIUIIOB U TIPABHIL,
JeKalMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUpA, 3HAHUH O
CTPOCHUHM, MHOT0OOpa3sMu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IOIyJIALINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYIHBIX JOCTH)KCHHSIX, COBPEMEHHBIX
UCCIICIOBAHMSIX B OMOJIOTHH, IPUKIATHBIX aCIIEKTax OMOJNOTUYECKUX 3HaHUU. Jlis
pa3BUTHS M TOJJECPKAHUS HHTEpeca oOydarolmuxcs K OWOJOrMH Hapsaay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalla B COACPKaHUHU MPOTrpaMMbl
1o OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTaHOBJIEHUS W Pa3BUTHUS



TOM WM HHOW o00yiacTh OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEIICHUE BaKHEUIINX OMOJIOTMYECKUX U SKOJIOTMYECKHUX TPOOIEM.

Lenp n3yuenus yueOHnoro npenmera «buonorus» Ha yrimyOn&éHHOM YpOBHE —
OBJaJICHUE  OOYyYArONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHHue yMEHUu
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU MHTEpPECA K OMpPENeNEHHON 00JacTu
po(heCCHOHATFHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOPY
y49eOHOTO 3aBEACHUS JJIS1 TPOIOJDKESHUS OMOJIOTMYECKOTO 00pa30BaHU.

JocTibkeHue 1enuM  u3ydeHus ydeOHoro nmnpeamera «buomorus» Ha
yriay0i1EHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMNX 3a]1a4:

OCBOCHHE OOYYAIONTUMHUCS CHUCTEMbI OHMOJIOTMYECKUX 3HAHHWKN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHILIENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiIax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHPA; O
CTPOCHUU, MHOTO00pa3HM U OCOOCHHOCTAX OHOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIAINS, BUJ, OMOTeo1eH03, Onocdepa); O BHITAIOIIUXCS OTKPBITHUSIX
Y COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTUH;

O3HAaKOMJICHHE OOyYarolumxcs ¢ METOAaMH TO3HAHUS >KUBOW TMPUPOIBL:
UCCJIEIOBATENILCKUMHU  METOJIaMU  OMOJIOTMYECKHX HayK (MOJICKYJISIpHOM U
KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUU U OMOJIOTHH Pa3BUTHS, TEHETUKH U CEJIEKIUH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOrMH, NaJICOHTOJOTHH, HKOJIOTUN);
METOAMH CAMOCTOSITEIBHOTO TMPOBEACHUS OHOJIOTMYECKUX HCCIEJOBAaHUN B
nabopatropud W B Opupone (HaOdOAeHHE, U3MEpPEHHE, DKCIEPHUMEHT,
MOJIEJUPOBAHUE);

OBJIQJICHUE OOYyYalOUUMHUCA YMEHUSIMU: CaMOCTOSITEJIBHO  HAXOJUTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OHOJOTMYECKYI0 HH(POPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKONM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMAIbHO-PKOHOMUYECKMMH M  JKOJOTUYECKUMHU
npo0biieMaMu 4Ye€JIOBEYECTBA; OLEHUBATH IOCJIEJICTBUS CBOEWU MAESITEIBHOCTU IIO
OTHOIIEHUIO K OKPY)KAIOIIeH MPUPOTHON cCpene, COOCTBEHHOMY 3/I0pPOBBIO U
3[I0POBBIO  OKPYXKAIOUIMX  JIIOJIed; OOOCHOBBIBATH W  COONIOJATh  MEPHI
npodUIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUH, MpaBUiIa MOBEACHUSA B MPUPOJIE U
oOecrnieueHns 0€30MacHOCTH COOCTBEHHOM KU3HEACSTEIbHOCTU B UpE3BbIUYalHBIX
CUTyallUsIX MOPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepHU30BaTh
COBpPEMEHHBIC HayUHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuTHe y 00y4aromUXCsl MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEM
B IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMU W COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 MpoOsieMamMHu, METOAO0JOTHEeH
OMOJIOrMYECKOr0 UCCIIEeI0BAaHuUs, IPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHU,



penieHus: OMOJIOTMYECKUX 3ajlad, MOJEIMPOBAHUS OHOJOTUYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTAHWE Y OOYYaIONUXCs IICHHOCTHOT'O OTHOIIEHHUS K KUBOW MPHUPOC B
I[EJIOM U K OTJICJIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl IIOBEIEHUS B IPHUPOJIE;
WHTETPAINHA €CTeCTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OOydYaroImMMKCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
MIPUPOOTIOIL30BaHNH (COOJIOICHNE TIPaBUJI TOBEICHUS B TPHUPOJE, OXPaHbBI
BHJIOB, SKOCHCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXKaromux Jogeil (coOmogeHuss Mep npoduiiakTukd — 3a00J7€BaHUMH,
obecrieueHre OC30MACHOCTH JKHU3HEACSITCIIEHOCTH B YPE3BBIYAMHBIX CHTYAITHASIX
NPUPOAHOTO H  TEXHOTCHHOTO XapakTepa) HAa OCHOBE  HCITOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUHN B TOBCEHEBHOM KU3HU;

CO37laHUE  YCIOBUUA  JJI1  OCO3HAaHHOTO  BbIOOpa  OOy4YaAIOIIMMUCS
WHIMBUyaJIbHON o0OpazoBarenbHON TPaeKTOPHH, CHoCOOCTBYIOLIEH
MOCIEeAYIOmEMY MPOGECCHOHATHPHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHINBUYJTbHBIMA HHTEPECAMH U IIOTPEOHOCTSIMH PETHOHA.

OO11iee YyuCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHUH Ha YTiIyOJIeHHOM
YpOBHE cpeaHero odiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/iento).

Ot6op opraHW3aNMOHHBIX (OPM, METOJOB U CPEACTB OOYUYCHHS OHOJIOTHH
OCYIIECTBIISIETCA ¢ YYETOM CHEenu(UKU ero COoJep)KaHWsS W HAMpaBICHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMs B OpPraHM3alUsX  CPEIHEro
po(eCcCUOHANLHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBHEM MPU 00yUYeHNH OMOJIOTHUH Ha YTIIyOJIEHHOM YPOBHE
SIBJSICTCSI TIPOBENICHHUE JITA0OPATOPHBIX M TpakTHYeCKUx padoT. Takke ydactue
00y4Jaronuxcsi B BBIMOJHEHUU MPOCKTHBIX M Y4EOHO-MCCIIEA0BATENBCKUX PaldoT,
TEMaThKa KOTOPBIX OMPENENsIeTCS y4YyUTeJIeM Ha OCHOBE HMEIOIIMXCS
MaTepPHATBHO-TEXHHUECKIX PECYPCOB U MECTHBIX IMTPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KITACC

Conepxxanue mpoOrpamMMBbl, BBIAEIEHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY
rocyiapctBeHHoO# utorooi arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OuoJIorHsi — KOMIUIEKCHasi Hayka. KpaTkast uCcTopusi pa3BUTHS
Owonornu.  buomormdyeckue HAyKM M HM3ydaeMble HMH  TPOOJICMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE KM TMOUCKOBBIE HAY4YHBIC WCCICIOBAaHHUS B
OMOJIOTHH.

3HadeHne OHOJOTUU B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kapTuHbl Mupa. IIpodeccun, cBs3aHHBIE ¢ OWoNorHMel. 3HAYCHUE OWOJIOTHH B
MIPAKTUYECKON JECATEIIbHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOBL.

JdemoncTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
VY. TI'apgen, I'. Mengens, B. U. Bepuanckuit, 1. I1. I1anos, . . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckutii, JIxx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JpYruMU Haykammuy, «Cucrema
OMOJOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCTEMbI U MX U3YYeHHUE

JKuBble cuCTEMBI Kak MpeaMer u3ydyeHus Ouonoruu. CBOMCTBA KHMBBIX
CHCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, MJUCKPETHOCTb M IEJIOCTHOCT,
CJIOKHOCTb U YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3alusl,
CaMOBOCIIPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3ald >KUBBIX CHCTEM: MOJEKYJISPHBIM, KIETOYHBIM,
TKaHEBBIM, OPTaHU3MEHHBI, MOMYJISILIMOHHO-BUI0BOM, AKOCHCTEMHBIN
(OuoreoueHoTuueckuit), oOuochepusiii. Ilpouecchl, Npoucxondlve B KHBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKU >KUBOro. KW3Hb Kak ¢opma CyIIECTBOBAHUS
Marepud. Hayku, n3ydaroiine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeTtonpl Ouosornueckoi Hayku. HaOmronenue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMA, MeTaaHanus. [londarue o 3aBucuMon u
HE3aBUCUMOM mniepeMeHHOU. IlmaHmpoBanme skcnepumenTta. IloctaHoBka u
npoBepka rumnote3. HyneBas runotesa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdeckux JnaHHbIX. OIlEHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI WCKa)k€HUs PeE3yNbTATOB J3KcnepuMeHTa. lloHsTue
CTaTUCTUYECKOIO TECTA.

JdemoncTpauuu



Tabmumpt um cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonorunueckue
cucrtembl», «CBOWCTBAa JKMBOW MAaTEpUW», «YPOBHH OPraHU3ALMU KUBOU
npuponb», «CTpoeHHe XKWUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJOBEUECKOTro opraHuszMay, «buoreouenos», «buochepa», «Metoas
U3YYEHUS )KUBOU IPUPOIBD».

O6opynoBanue: 1a00paTopHOE 00OPYAOBAHKE JIJIs TPOBEACHUS HAOIOICHUH,
WU3MEPEHUH, IKCTIEPUMEHTOB.

IIpakTnueckass padora «lcronp30BaHMEe pa3aUYHBIX METOHNOB IPH
V3YYEHUH )KUBBIX CUCTEMY.

Tema 3. BuoJsiorus KJIeTKH

Knetka — cTpykTypHO-QpyHKIMOHANbHAs eauHUIA >kuBoro. Mcropus
oTkpbITHs KineTku. Pabotsr P. I'yka, A. Jleenryka. Knerounas teopus (T. lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

MeToapl  MOJIEKYJISIPHOM M KJIETOYHOM  OMOJOTMM:  MHMKPOCKOIMS,
xpomatorpadus, smekTpodope3, METoI MEUEHBIX aToMOB, AU(epeHInaIbHOe
HeHTpu(yrupoBanue, KyJIbTHBUPOBAHUE KIETOK. M3yueHue @urkcuposanmvix
K1emokK. DINEKTpOHHasi MUKpocKomnus. Koxgoxanvuas muxpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHncTpauuu

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

Tabmuipl 1 cxembl: «CBETOBOII MUKPOCKOID», «INEKTPOHHBIH MHKPOCKOI,
«HcTopus pa3BUTHA METOLOB MUKPOCKOIIUI.

OOopynioBaHuEe: CBETOBOM MMKPOCKOI, MHKpPOIIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTepUATbHBIX KIETOK.

IIpakTnueckas padora «l3yyeHue METONOB KJIETOYHON OUOIOTUU
(xpomarorpadusi, saexrpodopes, auddepeHuaIbHOe EHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3alus KJIeTKU

XUMUYECKUM COCTaB KIETKH. Makpo-, MHKpPO- W YJIBTPAMUKPOIJIEMEHTHI.
Bona u e€ posb Kak pacTBOpUTENs, pPeareHra, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiuuu. MuHepaabHble BEIIECTBAa KJIETKH, UX OHOJIOrMYecKas
poub. Posib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranudeckne BelIeCTBA KIETKU. buonormdyeckue nonumepsl. benkw.
AMUHOKUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBOM MoisieKy:bl. [lepBuunas
CTpyKTypa Oeika, NenTHAHas CBsA3b. BTopuyHas, TpeTU4Has, 4YeTBEpTHUYHAs
cTpykTypbl. Jlenatypanus. CpolictBa OenkoB. Krnaccudukanuss — Oeskos.
buonornyeckue Gpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/pl, IUCaXapUibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OOmuit  1™inaH CcTpoeHHs ©  (U3HKO-XMMHUYECKHE CBOWCTBA  yIJIEBOJOB.
buonornyeckue GpyHKIHMH YIIIEBOIOB.

Jlunmuaet. ['uapodunsHo-rUapOdPOOHBIE cBOMCTBA. Kitaccudukanust Tunumos.
Tpurnuuepunbl, GocPoaumnuasl, BOCKH, cTepounbl. buonoruueckue ¢GyHKIUU
aunuioB. OO1Me CBOKWCTBa OMOIOTHIECKIX MEMOpPaH — TeKY4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKAHHIO, TOTYTPOHULIAEMOCTb.

Hyxnennoseie kucnortsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuasl. Ilpunmun xomruiementapuoctu. IIlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MecronaxoxaeHue u ouonorndeckue Gpynkunu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makposprudeckne cBsisu B mosiekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE TEPEHOCUMKH, UX (PYHKIUU B
kietke. [lpyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CtpykTypHas Ouoyiorwsi: OMOXMMHUYECKHE U OMO(DU3NIECKHE MCCIICIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyl. Mooeruposarue
CMPYKMypsl U QYHKYUl 6UOMONEKYI U Ux Komniekcos. KomnvromepHwiii ouzaun u
Op2anHUyecKull CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHAT0208.

JdemoHncTpauuu

[Toptpetsr: JI. [Tomunr, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammsbl:  «Pacrnipenenenue XUMHUYECKHMX 3JIEMEHTOB B HEXKHBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuupbr u cxembl: «lleprogudeckas TabaUIIa XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHune MOJIEKybl BOJb», «BemecrBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHUE MOJIEKYI
yriieBooBy, «CTpoeHne MOJIeKyn JHUOUAoBY», «HyKIenHOBbIE KHUCIOTBDY,
«Ctpoenune Monekyibl ATOy.

O6opynoBaHue: XUMHYECKas MOCya U 000pyJ0BaHHE.

JlabopaTtopHas padora «OOHapyXeHHE OCTKOB C TTOMOIIBI0 KaYeCTBEHHBIX
peakuii».

JlaGopaTtopnass  padora  «lccimemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IUYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKUMHU KJICTKH

Tumel KIETOK: 3yKapuoTHYecKas W mpokapuornyeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KIETKH.



Crpoenue npokaproTuieckon kieTku. Knertounas crenka Oaktepuil 1 apxeu.
OcoOeHHOCTH CTpOEHUs] TeTepoTpOoPHONH U aBTOTPOPHOM MPOKAPHUOTHUECKHUX
KJIETOK. MECTO 1 poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YyHKIIMOHUPOBAHUE AYKapUOTHYECKON KJIETKU.
[Tnasmatuueckas MeMOpaHa (miasmanemma). CTpykTypa MIa3MaTH4eCKOU
MeMOpaHbl. TpaHCHOPT BEHIECTB 4epe3 IUIa3MaTHUeCKyl0 MeMOpaHy: MacCHBHBIN
(muddy3usa, obneruéunas aud¢ys3us), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponuiniaemocts MemOpanbl. Pabora HaTpuid-
KaJIMEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. DKk3ouuTto3. Kierounas
cteHka. CTpyKTypa U (yHKIIMH KJIIETOUHOM CTEHKH PacTeHUi, TpUOOB.

Hutomna3ma. [{uto3one. Llutockener. [IBuxenne nurormiazMbl. OpraHouasl
kjeTkr. OTHOMEeMOpaHHbIE OpraHOM 1Bl KIETKH: 3HaoIIa3zMarnueckas cetb (I11C),
anmapaT [ompmkuM, NM30COMBI, WX CTpoeHWe © (QyHKIHH. B3aumocBs3b
OJIHOMEMOpaHHBIX OpPraHoOMAOB KieTKH. CTpOEHHE TIpaHyJISIpHOTO PETUKYIyMa.
Mexanuszm nanpasnenus denxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OeyikoB. CHHTE3
KIETOYHBIX ~ MeMmOpaH. [mamkwii  (arpaHyfqspHBIA)  DHAOIUIA3MATHYECKUN
petuxkynym. CekpetopHast pyHKus anmapata ['onbmku. Moougurkayus b6enrkos 6
annapame 1 onvoocu. Copmupoexka bOenxkos 6 annapame Ionvoxcu. TpaHcnopt
BELIECTB B KileTke. Bakyonu pacturensbix kiietok. Kinerounsiii cok. Typrop.

[TosryaBTOHOMHBIE ~ OpraHOWAbBl  KJIETKM:  MHUTOXOHJpPUH,  IIJIACTU[BL
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUNA M 1iactui. llepBuunele,
BTOPUYHBIE U CJIOKHBIE TUIACTUABI (POTOCUHTE3UPYIOIINX 3YKapUOT. XJIOPOILIACTHI,
XpOMOILIACTHI, JEHKOIIACTHI BHICIIUX PACTEHUI.

HememOpanusie opranouasl kiaeTku CtpoeHne u GyHKIIUHM HEMEMOpPaHHBIX
OpraHOUOB KJIETKH. Pu6ocompr. LIpomesxcymounvie Guramenmeol.
MuxkpoduinaMeHTbl. Axkmunosvie Muxpoguiamenmol. MBpILIEUHbIE  KIIETKH.
Axmunogvle KOMnoHenmbvl Hemblueunblx Kiemok. MukporpyOouku. Kierounslit
neHTp. CTpoeHHe u JBWKEHHE JKTYTUKOB M PECHHYEK. MUKPOTPyOOUKH
uuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

Anpo. O6osnouka siipa, XpOMaTuH, KapuoIia3Ma, SAPBIILKH, UX CTPOCHUE U
¢yHkuKn. SnepHbiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoOJIOKEHUE
XpoMocoM B HHTephasHOM siape. Idyxpomamuu u 2cemepoxpomamut. bemku
XpoMaTUHA — THUCTOHBL. Jlunamuka s0epHoU o06on0uku 6 mumosze. Aoepmulil
MPAHcnopm.

Knerounsie BkitoueHus. CpaBHUTEIbHAS XapAKTEPUCTHKA KIETOK 3YKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIN).

JdemoncTpanumn



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmumer u cxembl: «CTpoeHHE JYKApUOTUYECKON KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPHUW, «SAapo», «CTpoeHUE NPOKAPUOTUIECKOU KIIETKN.

OOopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOMNPENapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPETapaThl OaKTepruaIbHBIX KICTOK.

JlaGopaTopnasi pabora «l3ydeHue CTpOEHUS] KIETOK  Pa3IMYHBIX
OpraHU3MOB).

IIpakTnuyeckas padora «/3ydyeHne cBOWCTB KIETOYHOW MEMOpPaHBI.

JlabopatopHas pabGora «lccienoBaHue IUIa3MOJIM3a M JIEIJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IlpakTnueckass paGora  «l3ydyeHue  JOBWKEHUS  UUTOIUIa3MbI B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpPalleHNEe JHEPTUH B KJIETKe

AccuMUISILIMS U TUCCUMMIISLIMS — JIBE€ CTOPOHBI MeTa0on3Ma. Tumnel oOMeHa
BCIIECTB: aBTOTPOGHBIN W TeTEPOTPOPHBIA. YUacTHe KHCIOpPOJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecredeHne KieTku: mpeBpamieHne ATO B
oOMeHHBIX Tmpoueccax. @OepMEHTATUBHBI XapakTep pPEaKIUil KJIETOYHOIrO
MeTtabonu3ma. DEpMEHThl, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JIECUCTBUS.
Kodepmentsl. OTnnuus pepMEHTOB OT HEOPraHMYECKUX KaTanu3aTtopoB. benmku-
aKTUBATOPHl M OEIKU-WHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuii OT pa3MMYHBIX (GaKTOPOB.

[lepBUYHBII CUHTE3 OPraHMYECKMX BEHIECTB B KieTke. DOTOCHHTES.
AHokcueenHblll U oKcuceHHbld gomocunmes y oaxkmepui. Ceemocobuparowue
nucMeHmyl U NUCMEHMbl PeakyuoHHo20 yeumpa. Pomb XJIOPOILUIACTOB B MPOLECCE
¢dotocunresza. CetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cs. u CAM-munuo
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusiHue pa3nuyHbix (aKTOpOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHHTES3. PaznooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuunupyromue OaKTepuH, Kele300aKTepun, cepoOaKTepUu, BOIAOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspobHble opranu3mbl. Buabl Opokenusi. IIponykTel OpoxkeHHs U UX
UCIOJb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTENIN OOJIC3HEH.

AspobHbIe OpraHU3MBbl. Drarbl HSHEPreTUYECKOro oOMeHa.
[TonroroBuTenbHbIi 3Tan. ['MHKOIN3 — 6ECKUCIOPOIHOE PACILIECIIEHUE TJIFOKO3BIL.

buonornyeckoe OKUCIEHHE, WIH KIETOYHOE JbIXaHue. Poiab MUTOXOHIpUI B
npoueccax ouojgoruueckoro okucienus. [uknuueckue peakunu. OKUCIUTEIBHOE
dbochopuupoBanue. Iuepaus memopanuozo epaduenma npomoros. Cunmes ATD:



paboma npomonHout ATD-cunmaszwel. IlpeumyniecTBa a’pobHOro Myt OOMeHa
BEIIECTB Tepe] aHadPOOHBIM. D(PPEKTUBHOCTD SHEPTETHUECKOTO0 OOMEHa.

JdemoncTpanumn

[Toptperst: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0OMen», «bruocuaTe3
oenka», «CTpoeHue pepMeHTa», « XEeMOCHUHTE3Y.

OOopyoBaHue: CBETOBOMI MHUKPOCKOI, 00OpYIOBAHHME JJI HMPHUTOTOBIICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnass pabGora «l3ydyeHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMujIa3bl WU KaTala3bl)y.

JlaGopaTopnass padora «/3yyenue (QepMEHTATUBHOTO PACIICTUICHUS
MEPOKCHJIa BOJIOPOJIa B PACTUTENIHHBIX U dKUBOTHBIX KIIETKaX).

Jlabopatopnas paGora «CpaBHeHuE mporeccoB  (POTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrseHnass uHGopMauus U peajin3anus eé B KieTKe

Peakunn matpuunoro cuHte3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpPUYHOTO CHHTe3a. Peanuzanus HacneAacTBeHHON mHbopManuu. [ eHeTnyeckuii
KOJl, ero cBoicTBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmms
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue Tpancnoptabix PHK B 6uocuntese Genka.
VYcnousi O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
onocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKapUOT. Peryisiius akTMBHOCTHM T€HOB y NpokKapuoT. ['mmoresa
onepoHa (®. XKaxo0b, K. Mano). Moaexynapuvie mexanusmvl 3KCHpeccuy 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynsius oOMEHHBIX
MPOLIECCOB B KJETKE. KIIeTOUHBIN rOMeoCTas.

Bupycbl — HeksieTouHble (JOPMBI KU3HU U OOJNHUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHble 3a001eBaHus 4enioBeka, XKUBOTHBIX, pacTtenuit. CITN/, COVID-
19, counanbHbpie ¥ MEAUIIMHCKUE TTPOOTIEMBI.

buoungpopmamuxa: unmeepayua u ananuz 6onvuiux maccugos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwbl 00cmasKu 1eKkapcms.



JdemoncTpanuu

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

Tabmunpel n cxemsl: «buocunTe3 Oenkay, «I eHeTnyeckuii Koa», «Bupyce,
«bakrepuodarm».

IIpakTnyeckas padora «Co3naHue MOJIEIN BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJ KJICTKHU

Knerounslii 1mukia, ero mnepuoabl W peryisuua. MHTepdaza u  MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKarommx B uHTepdase. [IoAroToBka KIETKH K
nenennto.  [IpecunTeTndyeckuid  (MMOCTMUTOTHYECKHUH),  CHUHTETHYECKUH U
NOCTCUHTETUYECKUH (IPEMUTOTHUECKUI) TIEPUOIbl MHTEP(A3bI.

Martpuunbii cunres JIHK — perukanusa. [Ipuamuner perumkanvun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATHBHBIM  CHHTE3, AHTUNAPAILIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomer. Ctpoenue xpomocoM. Ternomepsl n

TeaoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTUIl. JIUIJIOMJHBIA W
ralylOWIHBIA  HAO0OphI  XpoMOcoM. ['oMosoruuHeie Xpomocombl. [losioBbIe
XPOMOCOMBI.

Henenue kinetku — Muto3. CTaguu MUTO3a U MIPOUCXOISIIIINE B HUX MTPOIIECCHI.
Tunel muto3a. Kapnoknnes u nuTokuHe3. buonornueckoe 3HayeHUE MUTO34.

Perynsuust mutoTMueckoro nukna kietku. [Iporpammupyemasi KiaeTodHas
rubenp — anornTo3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHAbHAs TEHOMUKA. Mexanusmol
npoaugepayuu, oup@epenyuposku, cmapenus u eubdeau xiemox. «l{ugposas
K1emKay — ououHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabmuubl u cxembl: «KWU3HEHHBIM UK KIETKW», «MuTo3», «CtpoeHue
xpomocomy, «Pemmmkarusa JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOIpenapartbl: «MUTO3 B KIETKax
KOpEUIKA TyKa.

JlaGopaTopnass  pabdora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlabopaTtopHas padora «Habmonerne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpOIIperapaTax ).

Tema 9. Ctpoenue n GyHKUNH OPraHM3MOB

buonornueckoe pazHooOpasue OPraHu3MOB. OIHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OCco00OEHHOCTU CTPOCHUS U )KU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIE I'PUObI, OJHOKJIETOYHBIE BOJOPOCIH, IPYyrue
npoTUcThl. KoJIoHHaNbHBIE OPraHU3MBL.



B3aumocCBsA3p 4YacTell MHOIOKJIETOYHOIO OpraHus3ma. TKaHW, OpraHbl M
cucteMsl opraHoB. OpranusM Kak eInHoe nenoe. [ omeocras.

Tkann pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas,
NOKPOBHAs, IMPOBOJMAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTPOEHUS,
GyHKUMNA U pacToNIOKEHHS TKaHEH B OpraHax pacTeHU.

TkaHW XKMBOTHBIX M YEJIOBEKAa. [HIBI KUBOTHBIX TKAHEW: DIIUTEINAIIBHAS,
COCIMHUTENIbHASA, MbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (YHKIUN U
PacIONOKEHUS TKAaHEN B OPraHaXx )KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M TE€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U YeoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbli M BHYTpeHHMH ckeneT. CTpoeHue u
THIBI COETUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOUHBIX PACTEHUM:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIevHas cucrtema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanue opranusmoB. lloryomieHue BOIBI,  YIVIEKHCIOIO Trasa W
MUHEPAJIBHBIX BELIECTB pacTeHUsAMU. lIutanue XkuUBOTHBIX. BHyTpunosiocTHOE U
BHYTPHMKJIETOYHOE MHIIEBapeHHe. IIuTaHue NO3BOHOYHBIX JKUBOTHBIX. OTaEnsl
NUIIEBAPUTENIBHOIO TpakTa. IlumeBapurenbHbie kenme3bl. [InmeBapuTenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pacteHuid. JIpixanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHoe apixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWIILUHUM JIETKUX y NTUL U
MIIeKonUTaromuX. Perynsanus npixanus. JprxareiabHble 00bEMBIL.

TpaHCIIOPT BEMIECTB y OpPraHMW3MOB. TPAHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ Oprassl.
KpoBeHocHass cucTteMa IO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYJlbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLHMOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBI ITO3BOHOUHBIX KUBOTHBIX. PaboTta
cepaa v €€ perysiuus.

Beigenenne y opranmsmoB. Beinenenue y pacrtenuid. Beigenenwne y
KUBOTHBIX. (CoKpaTuTenbHble Bakyonu. Opranbl BelaelieHus. @OuibTpanms,
CEKpelusi 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl paOOThl OPraHOB BBIJEICHUS.
CBs13b TIOJIOCTH TeNa ¢ KPOBEHOCHOM U BBIIECIUTEIBHOM CUCTEMaMU. Brinenenue y



NO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [Touku. CtpoeHre U (yHKIIMOHUPOBAHUE
He(poHa. OOpa3zoBaHKE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3moB. Cropsl
OakTepuil M LUCTHl MNPOCTEUIIMX. 3alIUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. Cpencra macCUBHOM M XUMAYECKOH 3a1UThl. ODUTOHIUABI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NIPOHU3BOIHBIE.
3ammTa opranu3zMa ot Ooje3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPANbHBIA MUMMYHUTET. BpOXIEHHBIA W TPHOOPETEHHBINA CHEUPUIESCKHIA
UMMYHUTET. Teopus KiIOHaIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHbie OTBETHl OPraHu3MoB. Posib BpoKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxkxumocte ¥ peryisiius 'y  OpranusMmoB. PazmpaxumMocts y
OJHOKJIETOYHBIX OPTaHU3MOB. Takcucel. Pa3ipa)kuMoCTh U peryssiums y pacTCHUN.
PocTtoBble BelecTBa U UX 3HaA4YECHUE.

HepBHas cucrema u pedrexrtopHas peryisuus y KUBOTHbIX. HepBnas
cucTeMa M €€ OTHEIbl. JBOJIOIMOHHOE YCIIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENBI TOJOBHOTO MO3ra MO3BOHOYHBIX KHUBOTHBIX. Peduiekc u
pedexTopHas nyra. be3ycnoBHbIE U yCIIOBHBIE PEQIIEKCHI.

['ymopanpHas peryisuus U 3HIAOKPUHHAs CUCTEMA >KUBOTHBIX U YEIIOBEKa.
Kenes3pl SHIOKPUHHOW CHCTEMBI M UX TOPMOHBL [[elicTBHE TOPMOHOB.
B3auMoCBsI3p HEpBHOW M SHIOKPUHHOM cucTeM. ['unoranamo-runoguzapHas
cucrema.

JdemoncTpanuu

[Toprper: U. 11. I1aBnos.

Tabmuubr 1 cxembl: «OIHOKIETOYHBIC BOJIOPOCTH», «MHOTOKIETOYHBIE
Bojopociam», «bakrepum», «lIpocrenmme», «Oprassl LIBETKOBBIX PACTCHHI,
«CucreMbl  OpPraHOB  ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHune
HaceKkoMbIxX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelms»,
«CTpoeHME JUCTOBOW IUIACTUHKW», «TKaHW KUBOTHBIX», «CKEJIET 4eIOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/lpixarensHas
CUCTEMAY, «HepBHas  cucremay, «Koxay, «MplIlieyHass ~ CUCTEMay,
«BpinenurensHas cucremMa», «OHIOKPUHHAsA cUCTeMay, «CTpOEHHE MBIIIIBDY,
«Mmmynurer»,  «KumeuHonosoctHele», «(CxemMa  NUTaHUSA  PACTCHHID,
«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIAPBDY,
«Ctpoenue mnaHapum», «BHyTpeHHee CTpoeHHe H0KAEBOTrO 4epBs», «HepBHas
cucrema pbio», «HepBHas cucrema nArymkn», «HepBHas  cucrema
npecMbIKaromuxcs»,  «HepBHag  cucrema  nruny,  «HepBHas — cucrema
MIIeKONUTaroIuX», «HepBHas cucrema uenoBekay, «Peduexcy.



O0opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIPENapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenapaTtbl TKaHEH, PAaKOBHHBI MOJUIIIOCKOB, KOJUIEKUIUU
HACEKOMBIX, UTJIOKOXKUX, KUBBIE IK3EMIUISIPhl KOMHATHBIX pAacTEHUH, repbdapuu
pacTeHUN pas3HBIX OTACJIOB, BIIAXKHBIE Ipenaparsl JKMBOTHBIX, CKEJICTHI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOUYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue ISl AEMOHCTPALMK TOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTCHUH,
pacierieHus KpaxMaia 1 OeJIKOB MO/ AecTBUEM (pepMeHTOB, 000PYAOBaHHE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX ABMKEHUMN, MOJIEIU TOJIOBHOIO MO3Ia Pa3INYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEeH JKUBOTHBIX.

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoxeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosnioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHS:  I[OYKOBaHHWE, CHOPYJISALUS,
(dparmeHTanys, KIOHUPOBAHUE.

[TomoBoe pa3zmHoxkeHue. [lonmoBble KieTkW, Wik rametsl. Meio3. Craauu
Mmeiio3a. [loBenenune xpomocoM B mero3e. Kpoccunrosep. bronmorndeckuii cMbIci
Melo3a M IIOJIOBOrO Iporecca. Meio3 M €ro MecTo B >KM3HEHHOM IHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y xKuUBOTHBIX. [10JI0BBIE KeEE3bI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorene3. CtpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHNEe U 3MOpPHOHAIBHOE pa3BUTUE KUBOTHBIX. CrocoOsbl
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOIOTHS — HayKa
0 Pa3BUTHUM OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HbIX NPOOIEM IMOPUONOSUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). JpoOmenme. Tumbl  npoOneHus.
Jlemepmunupoeannoe u HedepmuHuposanmoe Opoobnenue. brnacmyna, munvi
onacmyn. OcoOeHHOCTH NApOOJICHHS] MIICKOMHUTAIOMINK. 3apOJBIIIEBBIE JUCTKU
(racTpyJiAnus). 3aKjiaJjka OpraHOB U TKAaHEW U3 3apObIIIEBbIX JIUCTKOB. B3anmHoe
BIMSIHUE 4YacTed pa3BUBAIOILEroCs 3apojplilia (dMOpHUOHAIbHAS WHAYKIIMS).
3aknajka IUTAaHA CTPOEHMSI JKMBOTHOTO KakK pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5>MOpHUOHANIBHOE pa3BUTHE Pa3IMYHBIX
(aKkTOPOB OKPY’KAOILEH CPEIBL.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHansHbI mepuon. [lpsmoe u
HenpsMmoe pasButhe. PaszButne ¢ meramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrHyeckoe 3Ha4YeHHE NPSIMOrO W HENPSMOIo



pa3BUTHUSA, UX PACHPOCTPAHECHUE B NpUpoje. TuIbl pocTa KUBOTHBIX. DaKTOPHI
peryisiiuy pocTa >KMBOTHBIX U YesnoBeka. CTaguu MocTAIMOPHOHATIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOrMYECKHUE TPOLIECCHI.

Pasmuoxxenne u passutue pacrenuil. ['ameroput u cmnopodur. Meito3 B
KU3HEHHOM IuKJe pacTeHuid. (OOpa3zoBaHWe CHOp B IMpolecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHUE U PA3BUTHE PACTUTENBHBIX
OpraHu3MoB. /[BoliHOE OIIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbI PETYJISIIAA OHTOICHE3A Y PACTEHUN U )KUBOTHBIX.

JdemoncTpanumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmumer 1 cxembl: «BereratuBHOE pa3MHOXKeHHE», «TUIBI Oecmonaoro
pa3MHOXKEHUsD», «Pa3zMHOXKEHME XJIAMHJAOMOHANb», «Pa3MHOMKEHHE SBIIICHBD»,
«Pa3mHOkeHue ruape», «Meino3», «Xpomocomely, «l'amerorenes», «CtpoeHue
SIMLIEKJIETKU W criepmaro3onaa», «OCHOBHBIE CTaauHu OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3Buthe», «Pa3zBurne wmanckoro xyka», «Pa3Buthe capaHumy,
«Pa3Butue narymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX PACTEHUIN»,
«CtpoeHune ceMsH OJHOJIONBHBIX U JIBYJOJBHBIX PACTEHUN», «KU3HEHHBIA ITUKII
MOPCKOW KamycTbl», « JKU3HEHHBIN HUKI MXa», « KU3HEHHBIN TUKI NalOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK H
CIIEpMATO30UI0B, MOAENb «LUKII pa3BUTHS JATYILIKWY.

JlaGopaTopHasi padora «/3yueHue cTpoeHus MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIPENIapaTaxy.

IIpakTnueckass padora «BbIABICHHE NPU3HAKOB CXOJCTBA 3aPOIBILICH
ITI03BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass pabdora «CTpoeHHEe OpraHoB pPa3MHOXKEHHUS BBICIINX
pacTeHU.

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH U HM3MEHYHMBOCTH
OPraHu3MoOB

HcTtopust cTaHOBIIEHUS U PA3BUTHS TEHETUKU Kak Hayku. Pabotsl ['. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKHU.
Pa6oter H. K. KomeioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapmeuenko,
1O. A. ®unmumaenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. [ 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMUHAHTHBI M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAS JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  [UTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoncTpanumn

[Toptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumogees-PecoBckuil.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIINBAHK.

Jlabopatopuass paGora «/lpo3odmna Kak OOBEKT TEHETHYECKHUX

VICCIIEJOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHmgenss — 3aKOH

eInHOoO00pa3us THOPUAOB mepBoro nokoneHus. [IpaBuno nomuaupoBanus. Bropoit
3aKOH MeHnaens — 3aKOH pacIIeIUICHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHMOPHIHOTO CKpelMBaHus. [ uloTe3a 4yucToThl raMer.

AHanuzupyronee ckpemyBanue. 1IpoMeKyTOuHbIi XapakTep HaclleJOBaHUS.
Pacuieruienre npu3HakoB MIPU HETIOJIHOM JOMUHUPOBAHHH.

JurubpunHoe ckperuBanue. Tpetnii 3akoH MeHens — 3aK0OH He3aBUCUMOTO
HaclleoBaHUsl ~ Mpu3HakoB.  Lluromornyeckue  OCHOBBI  JAUTHOPUIHOIO
CKpEILLMBaHUs.

CuernienHoe HacnenoBaHue npusHakoB. Padotsl T. Moprana. CuennieHHoOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXAHU3M ONPEIEICHUS M0JJa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi U reTeporaMeTHbI moi. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne pru3HaKoB, CHENJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponus — MHOKECTBEHHOE JEUCTBUE
resa. MHOXECTBEHHBIM ajuleu3M. B3auMoaeucTBHE HEaUIEIbHBIX I'€HOB.
KommementapHocts. Onucras. [lonmmepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTECHUM, >KUBOTHBIX M YEJIOBEKa, a
TakKe (PU3NOIOTUYECKUX TMPOILECCOB, TMOBEACHUS W KOTHUTHBHBIX (DYHKIIHIA.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «XO3IUH
— Mapa3uT» U «XO35IMH — MHKpOOHOM». ['eHeThdyeckue acmeKTbl KOHTPOJS U
U3MEHEHUS HAclIeJICTBEHHON MH(POpPMAIIMU B OKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoncTpanumn

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuubl u cxemsl: «IlepBbIii 1 BTOpo# 3akoHbl Menens», «Tpetuii 3aKkoH
Menpens», «AHanusupyroulee CKpemuBaHue», «HemomHoe noMuHHUpOBaHUE,
«CrerieHHOe HacleOBaHWE MPU3HAKOB y Japo3o¢puibl», «['eHernka momnay,



«Kapuotun uvenoBeka», «Kapuotun npozodumisl»y, «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN aJlIeIu3M», «B3auMoaeicTBUE TEHOBY.

OOopynoBaHue: MoAeNb I JEMOHCTpalMu 3aKOHOB €IMHOOOpa3us
TUOpUJIOB TIEPBOTO TOKOJICHUS W PACHICIUICHUS TMPU3HAKOB, MOJENIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HAcCJIEAOBAaHUS NPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckas pa6ora «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEUIUBaHUA Y APO30(DUITBD».

IIpakTnueckas  paGora  «l3ydyeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Y APO30(UITBI.

Tema 13. 3ak0HOMEPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHoTuna u cpeasl npu  dopmupoBaHud (peHoTHUna.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE MPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBEHHAS.

MoaudukanronHas u3MeHYuBOCTb. Posb  cpenbl B (popMHpoBaHUU
MOJAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MoauuKaiimoHHON
U3MEHYHUBOCTH.

['eHOTUIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buapl reHOTHITHYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIlHOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTH. Mei03 M MOJIOBOM TMPOIECC — OCHOBa
KOMOMHATUBHON U3MEHUYMBOCTU. POTh KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeeiax OJTHOTO BU/IA.

MyTainmoHHass W3MEHYMBOCTh. BHabl MyTalnuil: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE MW  WHIYUMPOBAaHHbIE MyTaluuW. SnepHble H
HUTOIIa3MaTuYeckue MyTanuu. COMaTUYECKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl HW WX BIHWSHUE Ha OPraHU3MBL
3aKOHOMEpPHOCTH MYTAlUMOHHOI'O IPOIECCA. 3aKOH TOMOJIOTHYECKUX pPSAIOB B
HacneacTBeHHoW m3menunBoctu (H.M. BaBuwiioB). BHesinepHas M3MEHUYMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pOJb dNUSEHemUYyecKux @axkmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUMOB.

JdemoncTpanumn

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuubt u  cxembl: «Buabsl u3mMeHunBocTHY, «MoauduxanuoHHas
V3MEHUYUBOCTbHY, «KombunaTuBHas V3MEHUYUBOCTbHY, «Merno3sy,
«OmnonorBopenuey, «I'eHeTnueckue 3a00eBaHus YeIoBeKa», « Buasl MyTauiiy.



OO6opynoBaHue: XKMBbIE U TepOapHbIE IK3EMIUIIPhl KOMHATHBIX PacTeHUH,
pucyHku (¢poTtorpapun) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYMBOCTH.

JlabGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON M3MEHUYMUBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BAPUALIUOHHON KPUBOI».

IIpakTnyeckas padora «Mytaiuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eneTuka 4esioBexka

Kapuotun uvenoBeka. MexayHapoaHas mporpamMma HMCCIEAOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  IEHEalOTMYECKHM,
OJIM3HEIIOBBIM, LIMTOrC€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemMeHHOE OIPEIECIICHNE TE€HOTHUIA!
MMOJJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBeHHble 3a0051eBaHus YesloBeKa. [ eHHbIE U XpOMOCOMHBIE
O0oJie3HM 4YesoBeKa. bolie3HM C  HAcle[ICTBEHHOM IPeapacroyioKEHHOCTHIO.
3HaYeHUE MEAUIIMHCKON T'€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00eBaHUi 4YelioBeKa. MeauKo-reHeTUYecKoe KOHCYNbThupoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHSATHE «TEHETHYECKOTO Ipy3a». JTUUECKUE aCIEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl TOBBIIMIEHHOW UYYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3MYECKOMY U XMMUYECKOMY 3arpsi3HCHHUIO OKpYy»Karolen cpenl. ['enernueckas
MPEIPACTIONIOKECHHOCTD YETOBEKA K MAaTOJIOTUSIM.

JdemoncTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTollbl U3y4YEHHS] TE€HETUKHU
yesoBeKkay, «I'eHeTHYecKkue 3a00JIeBaHUs YETTOBEKAY.

IIpakTnyeckas padora «CocTaBieHHE U aHATU3 POJIOCIOBHOW».

Tema 15. Cenekunsi OpraHu3MoB

JlomecTukanysg H CEIEeKUUsA. 3apOXKICHUE CEIEKIMU UM JOMECTHUKALUU.
VYuenue H. W. BaBunoBa o IleHTpax MNpOUCXOXKACHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHHil. POJIb cenekuuu B CO3[JaHUU COPTOB PACTCHUW M TOPOJ
*KuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HaclleACTBeHHOM wu3MeHunBocth H. WM. BasunoBa, ero 3HaueHue A
CEJIEKIIMOHHOM paboThI.

MeTtoapl ceneKuMOHHONW paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIA U
VHIMBUTyaJIbHBI. Orarnsl KOMOMHAIIMOHHOMN CCJICKIIUU. HcneiTanue
MpoU3BOAMTENCH MO MOTOMCTBY. OTOOp 1O TEHOTHIY C IOMOIIBIO OICHKU
¢dbeHoTHNa MOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJICKIIMOHHOW  paboThl.
PannanmoHHbI 1 XUMHYECKUN MyTareHe3 Kak NCTOYHUK MYTAlUMN Y KyJbTYPHBIX



¢opM opranu3moB. Mcnonp30BaHHE TE€HOMHOIO PENAKTUPOBAHUS U METOJIOB
pexombunanTHeIX JIHK ns momyyeHust iCX0MHOTO MaTepuana i CeJIeKIUH.

[lonyuenne ITOJTUILIIOUIOB. BrytpusBunosas THOpUAM3AITHSL.
bauszkopoacTBeHHOEe  CKpemiuMBaHMe, wiM  MHOpuaumHr.  HepoactBeHHoe
CKpelllMBaHue, Uiau ayTopuauHr. 'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B ceneknuu. Otnanéunas ruGpuamszanus. [Ipeogonenue Oecrutonus
MEXBHUIOBBIX THOPUAOB. JlOCTH)KEHUS CENEKIINN PACTCHUHN U KUBOTHBIX. «3e1éHas
Dpesoioyusy.

CoxpaHEHHE M WU3YYEHUE I'€HETUYECKUX PECYpCOB KYJBTYPHBIX PACTEHUN U
UX JUKUX poaMYed  Ams  cOo3JaHMsl  HOBBIX  COPTOB M THOpHUAOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. /H3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYECKUMU PeCcypPCamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YayuueHus Cyuecmeyiouux U co30aHus Ho8blx NOpoo, TUHULL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aHUl,
nepeoosvix uoeti U NepCneKmMuEHbIX MEeXHOI02ULL.

JdemoncTpanumn

[Toptpersr: H. 1. Basumos, M. B. Muuypun, I'. /. Kapneuenko, II. II.
Jlyxbstnenko, b. JI. Acraypos, H. bopnoyr, . K. benses.

TaOnuis! 1 cxemsl: «LIeHTpBI NPOUCXOXKIECHUS U MHOTOO0pa3usl KyJIbTypPHbIX
pacTeHuin», «3aKOH I'OMOJIOTHYECKUX PSAOB B HACIEACTBEHHOM M3MEHUYHMBOCTHY,
«Mertonbl cenekiumy, «OtnanéHnas ruopuan3anusy, «MyTtarenesy.

JlabopaTtopnas padora «/3ydeHre cCOPTOB KyJIbTYpHBIX PACTEHUH U MOPOJT
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHasi padora «/I3yueHrne METOIOB CEJIEKIIUHA PACTCHUID).

IIpakTnuyeckas padora «IIpuBuBKa pacTeHU».

IKeKRypeusi «OCHOBHBIE METOAbI W JOCTHKCHHS CEJICKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIaDOpaTOPHUIO
arpOyYHHUBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuorexHoJsiorust U CHHTeTHYeCKasi OHOJIOTHA

OOBEKThI, HCHOJB3YEMbIE B OHOTEXHOJOTHH, — KJIETOYHbIE U TKAHEBBIE
KYJIbTYPBI, MUKPOOPraHU3MBI, ux XapaKTEPHUCTHKA. Tpamunuonnas
OMOTEXHOJIOTHS:  XJeOOMeueHue, TMOITyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAenne. MukpoOuonorndeckuii cuHTe3. OOBEKTHl MHKPOOHOIOTHIECKHUX
TexHosorui. [IpousBoacTBO O€lika, aMUHOKUCIOT U BUTAMUHOB.

CozlaHre TEXHOJIOTMH M MHCTPYMEHTOB ILIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUs TEHOMOB C LEJIBIO IT0OJy4YEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIeprKalIiX HE BCTPEYArOIIUeCs B IPUPOe OMOCHHTETUUECKHE My TH.



Knerounass mnxeHepus. MeTolbl KyJbTypbl KIETOK M TKaHEH PAcTEHUM U
#*UBOTHBIX. Kpuobanku. Comatuueckas THOpuAM3alUsg W COMATUYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouioB B CelEKIMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHHE. PeKkoHCTpyKuus
AWLEKIETOK U KIIOHUPOBAHHUE XMUBOTHBIX. METON TPaHCIUIAHTALMU SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KYIbMUBUPOBAHUA U MUKPOKIOHANbHO2O
DPA3MHOIICEHUS CENIbCKOXO3AUCMBEEHHBIX KYIbMYP.

XpoMOCcOMHass U TeHHasg WHKEeHepus. VICKyCCTBEHHBIM CHUHTE3 I'€Ha U
KoHCcTpyupoBaHue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHrnssT W NEPCHEKTHBBI  XPOMOCOMHOM M T'€HHOM  MHYKECHEPHH.
DKOJIOTHYECKHUE U ATUYECKUE MPOOJIEMbI T€HHON MHXEHEPUH.

Menununckue Ouotexnonoruu. Iloctrenomuas uudposas meaununa. [1LIP-
OUarHocTuka. MeTaOoJOMHBIN aHaiau3, TEHOLEHTPUYECKUI aHaau3 MpoTeoMa
YeJI0BEKa I OLICHKM COCTOSIHUSA €ro 340poBbs. M CIoib30BaHHE CTBOJIOBBIX
kineTok. Taprernas Tepamust paka. 3D-Ouommkenepuss g pa3pabOTKu
(yHIaAMEHTAIBHBIX OCHOB MEIUUMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMILIEKCHBIX
TKaHEW COUETAaHHUEM TEXHOJOTUH TPEXMEPHOIro OMONMPHUHTHUHIra M ckaddonauHra
JUISL PELLICHUSA 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKLMH C LEJNbI0 00ecredeHus: KOMOMHHPOBAaHHOU
3anThl OT Bo3Oynuteneir OPBU, ycTaHOBIeHHE MONEKYISIPHBIX MEXaHU3MOB
¢ynkmonupoBanus PHK-cogepxamux BUPYCOB, BBI3BIBAIOLIUX OCO0O OMAaCHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmuiet u cxemsl: «Vcnoap30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIIIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHass nHKeHEPU», «I eHHAst UHKEHEPUSD.

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «IloaydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIIAas IPOU3BOJAMUTENBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOACTRO)».

11 KIIACC

Tema 1. 3apoxaeHue u pa3sBUTHE SBOJIOLUOHHBIX INpeICTABJICHUNA B
omnosiorum

OpomonvonHasgs teopuss Y. JlapuHa. IIpeanochliku BO3HUKHOBEHMS
napBuHU3MA. JKU3Hb U Hay4dHas nesatenbHocTh Y. JlapBuHa.

JIBrKy1re cuiibl 3BOIOUNUY BUIOB 110 Y. J[apBHHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXXEHUS OpPraHMW3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBaHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmiienue cunrernueckod teopun sBojtonnu (CTD). HelTpanbhas
Teopust dBomound. CoBpeMeHHas HBOJIOUMOHHAs  OWoJorus. 3HAYEHUE
HBOJIFOLIMOHHOW TEOPUU B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOM KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBwe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaeun, /. K.
benses.

Tabmumer u cxemsl: «Cucrema xwuBoit mpupoasl (mo K. Jlunuero)y,
«JlectHunia xuBbIX cymiectB (mo Jlamapky)», «MexaHusm QOpMUPOBAHUS
MPUCTIOCOOJICHU y pacTeHuil W >KUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
mapipyta mytemectBus Y. lapsunay, «Haxonku Y. {apsuna», «Dopmbl 60psOBI
3a cymectBoBanuey, «llopoabr romy6eit», «MHoroobpasue KyiabTYpHBIX (opM
KarmycTe», «[lopoapl momMamHuX >KMBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHIOB
(mo Y. J[lapBuny)», «Cxema COOTHOUIEHMSI JABWXKYIIMX CHJI 3SBOJIOLUNY,
«OCHOBHBIE TOJIOKEHUSI CHHTETUYECKON TEOPUHN IBOJIFOLIUN.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsauus Kak 3jieMEHTapHas eIUHHIA 3BOJIIOHMUU. COBpEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3usi W CTPYKTypbl mnonyisuuid. W3meHeHue
reHo()oH/a TOMYJALUMU KaK »3JIEMEHTApHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

DneMeHTapHble (PaKTOpbl (ABMXKYIIME CHJIBbI) HBOJIONMH. MyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeH4unBOCTh. [Ipeiid TeHOB — ciyuaiiHbie
HEHaNpaBJIEHHbIE U3MEHEHUSI YaCTOT ajljiesiel B monyasauusax. DPp¢GeKkT ocHOBATE .
Ippexm Oymouiiounozo eopaviuika. CHUdCEHUEe 2eHemuuecKko2o pazHoobpa3us:
npuuunsl u creocmeust. llposenenue sgpgpexma opeiigha eeHo8 8 OONbUIUX U MATBIX

NONYIAYUSX. Murpanumn. N3osamus MOy JISILIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorudeckas (penpoayKTHUBHAs).
EctecTBeHHbIil 0TOOp — HampaBinsoomuil  @akrop sBomouud. DopMbl

€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTaOWIM3UPYIOUIUH, pa3pbIBAIOIINI
(mm3pyntuBHbI). [lomoBoit oT6op. BO3HUKHOBEHHE W JBOJIOLHUS COIHMAIBEHOTO
MIOBE/ICHUS YKUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBEeHHE TPUCTIOCO0IEHUN Y OpraHu3MoB. ApomMop(03bl ¥ UAMOAJANTALINUN.
[Tpumeps! pucnocobIeHni y OpraHu3MoB: MOpQoIorudeckue, Pru3noIorudecKue,
onoxuMuyeckue, mnoBeAeHUeckne. OTHOCHUTENBHOCTh  MPHUCIOCOOICHHOCTH
OpraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BumooOpa3oBaHue kak pe3yibTar
MUKpo3BOMOIMU. M3omsmus — kimrodeBod Qaktop BuaooOpaszoBanus. [yt u
CIIOCOOBI BH1I000pa30BaHUS: aJIONaTPpUIECKOe (reorpaduueckoe),



cuMIaTpuyeckoe  (3KOJOTHYECKOE), «MTHOBEHHOE» (monumIonnu3aNus,
rudpuansanys). JIuTenbHOCT BOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponp 3BONIOIMOHHOM OMOJOrMM B pa3pabOTKEe HAy4YHBIX METOJOB
COXpaHeHus OMopazHooOpa3us. MUKpPOIBOJIOLUS U KOIBOJIIOLUS Mapa3UTOB U UX
X03s51eB. MexaHu3Mbl (POPMUPOBAHHS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI ¢ HE.

JdemoncTpanumn

[Toptpetsl: C. C. YUeTBepukos, 3. Malip.

Tabmuipl 1 cxeMbl: «MyTallMOHHasE HM3MEHYUBOCTHY, «llomymsimonnas
CTpyKTypa BuAa», «Cxema mposiBieHus 3akoHa Xapau—BaitHOepray, «/IBmkyine
CHJIBI DBOJIOIUNY, «IKOJIOTHYECKas M30JSIUS TOMYJIANNNA CEBAaHCKON (opemmny,
«['eorpaduueckas W3OIAIUS  JIMCTBEHHHUIIBI CHOMPCKOM W JTUCTBEHHHIIBI
naypcko», «IIomyssinoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «Cxema
JNEUCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOppOBI 32 CYIIECTBOBAHUE,
«MBaycTpuanbHblii MenaHu3M», «JKuBble UCkomaemelie», «[IOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®usnonoruueckue agantrauun», «lIpucrnocoOneHHOCT OpraHu3MoB M €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buna», «Bunpl-nBoiiHukmn», «CTpykTypa BuIa B
npupone», «Crnocodsl Buao00OpazoBaHusy», «l'eorpapuyeckoe BUI000pa3oBaHUE
TpEX BUIOB JAHJBIIIECH», «IJKOJOTHYECKOE BHI000pAa30BAHHME BHUAOB CHHUID,
«ITomumnounael pacteHuin», «KamycTHo-peeuHblid THOPUI.

Oo6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Uyuena NTHIl U
3Bepell ¢ MpuUMepaMH pa3JIMYHBIX MPUCIIOCOOJIEHMM, uyderaa NOTHI U 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHUN OJM3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlabopaTtopHass paGora «BbIsiBIeHHEe HW3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJIA».

JlaGopaTopnass  paGora  «llpucmocobneHuss  opraHu3smMOB M HUX
OTHOCUTEJIbHAS LIEJIECO00PAZHOCTDHY.

JlaGopaTopnass paGora «CpaBHeHHUE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U eé pe3yabTaThl

Meronel wn3ydeHMs MakpodBoirouuu. [lameoHTonmornmueckne - MeTOIbI
u3ydeHus odBoiouud. llepexomgHpie ¢GOpMBI U (PUIOTCHETUYECKUE  PSIBI
OpraHU3MOB.

buoreorpaguyeckue mMeToapl u3ydeHus sBomonuu. CpaBHeHHE GUIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue oGnactu 3emun. Bumbl-
SHAEMUKHU U PEIIUKTHI.



OMOpPHOIOTMUECKUE U CPaBHUTEIBbHO-MOP(OIOrHUECKHE METOAbl U3yUEHUs
DBOMIONMM. ['€HEeTHYEeCKHME MEXAHU3MBbl JBOJIOLMHM OHTOTE€HE3a U IOSBJICHUSA
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbl
PyaumenTtapasle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETUYECKHE,
OMOXMMHMYECKHE U  MAaTeMAaTUYECKME  METOJAbl  HW3YYEHHsS  DBOJIOLHUU.
['oMonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOr€HETUYECKHUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIIOLMSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) BOOUUH. [IpuHyun cmenvl yHKyuil.
HeoOpatumocTs sBOmtonuu. AxantuBHas paauanusi. HepaBHOMEpHOCTh TEMIIOB
DBOJIOLIHH.

JdemoncTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, J. I 'ekkens.

Tabnuipl u cxeMbl: «PUIOTEHETUYECKUHN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smepel»,  «Crerouedaney,  «Punnodursr»,  «CemeHHbIE
nanopoTHUKW», «buoreorpaduueckre 30HB 3eMin», «Jlpelid KOHTUHEHTOBY,
«Penuktey, «HauanpHble cTaauu 5SMOpPUOHAIBHOIO Ppa3BUTUSA IMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE W aHAJIOTWYHBIE OpraHe», «PyIuMEHTH,
«ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI ue€JIOBEKa W IIMMIIAH3E», «lJIaBHBIE
HaMpaBJIEHUS 3BOJIOLUNY, «OO0II1e 3aKOHOMEPHOCTH HBOJIIOLIUNY.

ObopynoBaHue: KOJJICKIIUH, TepOapuu, MYJSKH HCKOMAeMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTMYHBIX, aHAJTOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKLIUN HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHe ;KU3HA HA 3emJie

Hayuynbple THUMOTE3bI TPOUCXOXKACHUSA >KM3HHM Ha 3emie. AOHWOreHe3 u
naHcrepmusi. JloHayyHble TPEACTaBICHUS O 3apOKJECHUU KU3HU (KpEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHHS JKU3HU U €€ onpoBepxkeHue onbitaMu .
Penu, JI. Cnannanuanu, JI. [lacrepa. [Ipoucxoxxaenue >ku3Hu U aCTPOOUOIIOTHS.

OcHOBHEIE 3TaIbI HEOPraHUYECKOU DBOJIIOIUH. [InaneTapHas
(reojorudeckas) SBOJIONUA. XHMHUYECKas »dBOMIONUSA. AOHOTCHHBIM CHHTE3
OopraHnyeckux BemecTts u3 Heopranndeckux. Omeir C. Mumepa u I HOpm.
O0pazoBaHue noaumMepoB u3 MoHoMepoB. KoanepBatHas runoresa A. M. Onapuna,
rumnore3a mnepBu4yHoro OynpoHa Jlx. XomgeiHa, reHeTuueckas rumote3a [
Ménnepa. PubGozumsr (T. Yex) u runoresa «mvupa PHK» VY. T'mnbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emumn u Meroasl €€ wu3ydeHus. lckomaemble OpraHM4ecKue
octatku. ['eoxponosorus u e€ w™eroabl. OTHocuTenbHasT W a0OCOJIIOTHAs
rEOXPOHOJIOrHs. ['€0XpOoHOIOrHYecKast Kaja: 30Hbl, pbl, HEPUOBI, SITOXH.



HavaneHple 3Tanbl opraHnyeckoi spomound. llosBienne u sBomronus
MEPBBIX KJIETOK. DBOJIONMSA MeTaboau3Ma. BO3HHKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpemeHHble MUKPOOHBIE OMOIIIIEHKH KaK aHaJIOT TEePBhIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[TpoucxoxxaeHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpycoB. llpoucxoxaeHne MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATambl SBOJIONHUHA BBICIIUX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pacreHuii. Bpixon pacrenuid Ha cymy. llosBieHune CHOpOBBIX pacTeHUU U
3aBoeBaHMe uMH cymd. CemeHHble pacTeHus. [IpoMcXokIeHHe LBETKOBBIX
paCTEHUM.

OCHOBHBIE 3Tambl HBOJIONHMHM KUBOTHOTO MHpa. OCHOBHBIE apoMOPQO3bI
KUBOTHBIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TUnoB. [lepBbie XOpAOBbIE )KMBOTHBIE. JKH3HB B BOJAE. DBOMIOLHNS O3BOHOYHBIX.
[Tpoucxoxnenue ampuoOui u pentwinil. [IpoucxoxnaeHne MICKONUTAIOMUX U
nturl. [lpuHnun kmoueBoro apomopdosa. OcBoeHHe O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIU.

PasBurne xu3HM Ha 3emMie HO 3paM M IIEPUOJAM: apXeil, MPOTEPO30H,
najgeo3oi, Me3030M, KaiiHo30#l. OOmas xapakTepUCTHKa KIWMara U
reoJOrnYecKkux mnpoueccoB. [losBieHHE M PACHBET XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIMSHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUsI — KOJOTMYECKHE KpU3HUChI mpouuioro. [IpuunnHsl u
CJIIEICTBUSI MAacCOBBIX BbIMHpaHUN. COBPEMEHHBIM HKOJIOTMYECKUNA KPHU3UC, €0
ocobennoctH. [Ipobiema coxpaneHnus 6uopasHo0Opas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIbI OPraHU3MOB.

JdemoncTpanuu

[Toptpets: @. Penu, JI. Cnanmanuanwy, JI. Ilactep, . . Meunukos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumbr n cxeMbl: «Cxema ombita @. Penny, «Cxema onsita JI. [Tactepa mo
M3YYEHHIO CaMO3apoKIeHUs Ku3Hm», «Cxema ombiTa C. Mwmmepa, I'. HOpwuy,
«JTanel  HEOPraHMYECKOW  3BOMIOLMM»,  «['€OXpOHOJOTrHYEcKas  IKauay,
«HauanbHble 3Tanbl OpraHUYECKON 3BOOLUNY, «Cxema o0pa3oBaHUS 3YKapHOT
nyTéM cumoOnorenesa», «Cucrema XUBOW mNpupoab», «CTpoeHue BHpycay,
«Apomopdo3bl  pacteHuit», «PuHHOMUTH, «OIHOKIETOYHBIE BOJOPOCIH,
«MHOTOKJIETOUHbIE BOJOpOociHn», «Mxm», «llanoporHukm», «l'0J0ceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUN», «CxemMa pa3BUTHUS KUBOTHOTO MUPay,
«ApomMopdo3sl KUBOTHBIX», «lIpocteiimuey, «Kumeuynononoctusie», «Ilmockue
yepBu», «YUnenucroHoruey», «PrviOb», «3eMHOBOAHBIC», «IIpecMBIKarOIIHECS,



«IItnney, «Miekonuraromuey, «Pa3BuTue )KU3HU B apXeUCcKou spe», «Pa3zputue
KU3HU B TIPOTEPO30MCKOM dpey, «Pa3BUTHE KU3HM B MAICO30MCKOM dpey,
«Pa3BuTHe XKU3HU B ME3030MCKOU 3pey, «Pa3BUTHE )KU3HN B KaWHO30UCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOTO MUPay.

O6opynoBanue: repOapuu  pPACTEHHM pa3IUYHBIX OTMAENOB, KOJUICKIIMH
HACEKOMBIX, BJIAJKHBIE MPENApPaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
UTJIOKOXKHMX, CKEJIEThl TIMO3BOHOYHBIX JKMBOTHBIX, uydeda IITUIl U 3BEpEH,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMbIX, MYJSIKM OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHas  saGoparopHasi  paGora «MoaenupoBaHUE  OMBITOB
Munnepa—tOpu 1o u3ydeHunto abMOreHHOr0 CUHTE3a OPraHUYECKUX COSMHECHUN B
NEPBUYHON aTMochepey.

JlaGopaTtopnasi padora «/I3yueHue M OMHCaHUE MCKOMAEMbIX OCTATKOB
JTPEBHUX OPTaHU3MOB.

IIpakTnueckas padora «l3yyeHue 0COOEHHOCTEW CTpOEHUsI pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «l/3yueHre 0COOCHHOCTEN CTPOCHUS TTO3BOHOUYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AaHTPOIIOT eHe3

Paznensl 1 3a7aun aHTPONOIOTHU. METOIbI aHTPOIOJIOTUH.

CraHOBIICHHE TIPENICTABICHUN O MPOUCXOXKICHUM YEIOBeKa. Penurnosnsbie
BO33peHUsA. COBpEMEHHBIC HAYUYHbBIE TEOPUH.

CX0ACTBO YenoBEKa C )KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOpQoJIoTHYECKHE, AMOPHOJIOTUYECKUE, (bU3HOTOTO-OMOXMMUYECKHE,
nopeAeHYeCcKkre. OTINYMS YETOBEKA OT XKUBOTHBIX. [IpAMOXO0XKIECHUE U KOMIUJIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJIbHOU
CHUCTEMBL.

JIBxymue cwibl (haKTOphl) aHTPOIIOTeHE3a: OMOIOTHIECKUE, COIUaTbHBIC.
CooTHoIIeHNE OMOTOTHIECKUX M COMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OCHOBHBIC CTaJAWM AHTPOIIOTCHE3a. PaHHHWE YeI0BEKOOOpa3HbIE O0E3bSHBI
(MPOKOHCYJIBI) M PAaHHUE TTOHTUIBI — OOIIHE TIPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
J0JIe. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JtoAeh. UenoBeKk yMelbli, epBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NMpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIFOJCH
3a  mpenmensl  Adpuku. UenoBek relmenpOeprckmii — oOmMHA  MPEToK
HEAHJEPTAIBCKOTIO YEJI0BEKAa U YEJIOBEKA Pa3yMHOTO. YelloBEK HEeaHAEPTaIbCKUU
KaK BUJ JIFOJIEM XOJIOOHOTO KiauMara. YenoBEeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu Adpuku.
[TaneoreneTrka U MAJICOT€HOMUKA.



DBOIOIUS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBIM OTOOp B MOIMYJISILIUAX
yenoBeka. MyTanmoHHBIH Tporiecc ¥ moaumopusm. [lomynsiuoHHbIE BOJHBI,
nperid renoB, murpanus U «3h(EeKT ocHOBaTEN» B MOIMYJALMIX COBPEMEHHOTO
YeJI0BEeKa.

Yenoseueckne pacel. [lonarne o pace. bonpmme pacel: eBpomneonHas
(eBpasmiickasi),  aBCTpajOo-HETpouJHAs  (PKBATOpUAJbHASs),  MOHTOJOUIHAsS
(a3maTcko-amepuKkaHckas). Bpemss u myTu paccelieHHs 4YenoBeKa IO IUIaHETe.
EnuHcTBO  4yemoBedweckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[Tpucnoco0NeHHOCTh 4YeNOBEKa K pPa3HbIM YCIOBUSIM OKPY’KAIOLIEH Cpe.bl.
BnusHue reorpaduueckoit cpenbl U Apelida reHOB Ha MOPQOJIOTHIO U
(PM3HOJIOTHIO YETIOBEKA.

MexauciUIUIMHapHbIE  MeToAsl B (u3WYeckor  (OMOJOTHYECKON)
AHTPOIOJIOTMHM.  DBOJIOLMOHHAA  AHTPONOJIOTHS W MaJIEOAHTPOIOJIOTUS
YeJIOBEUECKUX MOIMyJsiuui. buoconnanpHble HcCaeqOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBaHue KOBOMIOLMH OMOJIOTUYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

JdemoncTpanumn

[Toptpetsr: Y. lapBun, JI. JIuku, . 5. Porunckui, M. M. I'epacumos.

Tabmu1b! 1 cxembl: «MeTo/ibl aHTPONOJIOTUNY, «[ 0JIOBHOW MO3T 4EIOBEKa»,
«YenoBekooOpa3Hble 00€3bsHb, «CKeNIeT YeJoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbIDY, «J[BHXKYIIME CHIIBI AaHTPOIIOT€HE3A», « DBOIOLIUOHHOE
IpEeBO  YENOBEKa», «ABcCTpanonurek», «YemoBek  yMmensli», «YenoBek
IPAMOXOISIIMINY, «/leHncoBckuil yenosek» «Heanaepranbupy, «KpoMaHbOHIBIY,
«IIpeaku yenoBeka», « ITanbl SBOJIOIUU YEIOBEKA», «Packl UelIoBeKay.

OOopynoBaHue: MYJSKM  OKaMEHENOCTEH, NpeaMeToB MaTepuaIbHOU
KyJIbTypbl TpPEIKOB YeloBeKa, penpoaykuuu ((ororpaduum) KapTuH C
MUGDOIOTUYECKUMU H  OHOJCHCKUMHU CIOKETaMHU TPOUCXOXKIACHHS YelIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
gyeperna 4YejJoBeKa M 4epena I[IMMIIAH3€, MOJENb KHUCTU 4YEJIOBEKa M KHUCTU
HIMMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlabopaTopHass padGora «/3ydeHme OCOOCHHOCTEH CTpOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnyeckas padora «/3ydeHne 3KOJOTHYECKHUX aJanTallil YeTOBEKA.

Tema 6. Jxosoruss — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kaloule cpeaoi

3apoxaeHue U pa3BUTHE SKOJoruu B Tpyaax A. ['ymbonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencau, B. H. CykauéBa. Paznmensl u 3amaum
sKosoruu. CBs3b DKOJIOTUU C IPYTHUMH HAYKaMH.



Metoapl sxonoruu. [loneBble HaOmMoAEHUA. DKCIEPUMEHTHI B HKOJIOTHU:
NpUPOAHBIE U JIabopaTopHbIC. MoOJEIMpoBaHUEe B OKOJIOTHH. MOHUTOPHUHT
OKPYKaIOIIEH CPebl: TOKATBHBIA, PETUOHATBHBIA U TJI00ATHHBIMN.

3HaUYE€HHE DOKOJOTMYECKMX 3HAHMM I 4YeJIOBEKa. OJKOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBA3€M 4YeJOBEYeCTBA ¢ NpUpoLod. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYPbI U SKOJIOTHYECKOM I'PAMOTHOCTH HACEIEHUS.

JdemoncTpanumn

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorun», «Metoasl skonorun», «Cxema
MOHHUTOPHUHTA OKPYKAKOLIEN CPEIBDY.

JlabopaTopHuas padora «3yuenue METOJI0B AKOJIOTHUECKUX
HCCJIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Dkosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccupukanus
IKOJIOTUYECKUX (PAaKTOPOB: aOMOTHYECKHE, OMOTUYECKUE, aHTponoreHHbIe. O01Ime
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorMueckux (akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHu3MBbI.

AbGuotnyeckue ¢akroppl. CBeT Kak sKonoruueckuid ¢akrop. [eiicTBue
Pa3HBIX Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKHE TPYMIIbI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CUrHaibHas poOJIb CBETA.
doTonepruoan3M.

Temneparypa kak skonorudyeckuid (axrop. [elicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKWIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonormyeckuit (daxrtop. Ilpucmnocobiienus pacteHui K
noJiiepKaHuo BogHoro OanmaHca. Knaccudukanusi pacTeHMM MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenus )KUBOTHBIX K U3MEHEHUIO BOJHOI'O PEKUMA.

Cpenbl oOMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAs,
IyOMHHAsT  MOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DU3UKO-XUMHUYECKHE
OCOOCHHOCTH cpel obutaHuss opraHuzMoB. I[IpucrnocoOsneHus OpraHusmMoB K
JKU3HU B Pa3HBIX Cpelax.

buomornueckne putMbl. BHemHne u BHyTpeHHUE pPUTMBL. CyTOYHBIE H
TOIUYHbIE PUTMBL [IpHucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Xuznennole Qopmbl opranusmon. IloHste o JKu3HEHHOH (Qopme.
Kuznenusie popMbI pacTeHU: JEPEBhs, KYCTAPHUKH, KYCTAPHUUKH, MHOTOJICTHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIAPOOUOHTHI,
reoOnOHTHI, a3poOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KHU3HH.

buotnueckue gakropsl. Buabl OMOTHYECKUX B3aUMOJEHCTBUN: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOKn03 U ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyalau3M,
KOMMEHCAJIU3M (KBapTUPaHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopuyeckue, ¢adbpudueckue). 3HAUCHUC
OMOTUYECKUX B3aUMOJACUCTBUN [JIsl CYIIECTBOBAaHUS OpPraHM3MOB B Cpele
oburtanwus. [IpUHIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHncTpauuu

Tabmuubl U cxembl: «Ikonorudyeckue Qakropb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKUE TPYIIIbl JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TEerIOKpOBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIEY», «Dusznonornueckue aganTaiuu
KUBOTHBIX», «Cpenpl 0O0uTaHUS OpraHu3MoBy», «buosorudyeckue puUTMBIY,
«Kuznennoie  Qopmbl  pactenuit», «KuzHeHHbIE (GOPMBI  KUBOTHBIXY,
«JKOoCUCTEMA HIMPOKOIMCTBEHHOIO Jieca», « IKOCHCTEMA XBOMHOrO Jiecay, «llenun
nuTanus», «XuiHudectBoy, «llapasutusm», «Konkypenius», «CuMOu03»,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUW U >KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIUSHUIO PA3JUYHBIX OSKOJOTUYECKUX (PAKTOPOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIC, TCHEIIOOUBBIE U
TEHEBBIHOCIMBBIE KOMHATHBIE PAaCTEHUS, repOapiu U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYMBBIX PAacTEHUI, yydesna MTHUI[ U 3Bepeil, repbapun
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepodpuram, me30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIUU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repbapud ¥ KOJNJICKIMK PpACTeHHMA M IKUBOTHBIX, OOJQJalOMIMX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUU KU3HHM, repObapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopnasi paGora «BbIsBICHHE MNPUCTIOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopnasi paGora «BbIsBICHHE TMNPUCTIOCOOTIECHUNM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD).

JlabopaTopnass pabora «AHaTOMUYECKHE€ OCOOCHHOCTHM pAaCTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosorust BUIOB U MOMYJISIM A

OKOJIOTUYECKUE  XApPaKTePUCTHKUA  MOITYJISLIHH. [Monynsiuust  kax
Oouonoruueckas cucrema. Posib HEOTHOPOAHOCTH cpenibl, PU3NUECKUX OApBEPOB U
0COOEHHOCTE OUOJIOTUU BUIOB B (POPMHUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTb, IIJIOTHOCTD,



BO3pPacCTHAasi M IIOJIOBasi CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTbH, MUTPALIUSL.

DKOJOTUYeCcKass CTPyKTypa nonyssinud. OLieHKa YHUCICHHOCTH TOIYJISLIHH.
JvHaMuka monyisiuuu U €€ peryisiusa. buoTudeckuil MOTEHIMAN MOIYJISLHH.
MoaenupoBanue TUHAMUKHA HONyJsiuU. KprBble pocTa YUCIEHHOCTH MOITYJISLIHH.
KpuBble BbDKMBaHUSA. Perynsanus YWUCICHHOCTH MOMYJSAIHUHA: POJib (DAKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. JKOJIOIMYECKUE CTPATETUU BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoi Huile Buaa. MecrooOutanue. MHoromepHas
Mozenb dKosiornyeckon Humm JIxk.M. XartumHcoHa. Pa3mepbl 3KOIOrMYeCcKOu
Hui. [loTeHnmanpHas u peanu3oBaHHAsT HUILIM.

Bun xak cucrema nomynsuuid. Apeansl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJOTUYECKUE IKBUBAJIICHTHI.

3aKOHOMEpPHOCTH TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdemoncTpanumn

[Toptper: k. Y. XaTtunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XaPAKTEPUCTUKU MOMYJISIIUI,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyiasiuun», «Bo3pacTHble  NHpaMHabI
nonyysiiumn», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Moaensb 3xkomornueckon Humm Jx. M. Xaranaconay.

O6opynoBanue: repdapruy pacTCHUM, KOJJICKIINH KUBOTHBIX.

JlabopaTtopHnas pa6ora «lIpucnoco6yiennst ceMsiH paCTeHUI K pacCeICHUIO».

Tema 9. Ikos10rus COO0IECTB. IKOJIOTHYECCKHE CHCTEMBI.

CoolOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsi3u Mexay
OpraHn3MaMu B OMOIIEHO3E.

Dkocuctema kKak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIIMOHATBHbBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOIYIECHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckwe uenu u cetu. AOuoTHUecKHe OJIOKU
skocucteMm. [1ouBbl U Wbl B 3kOcHCcTEMAX. KpyroBOpOoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTelnu  dKocuUcTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHUE MUPAMUJIBI UUCeT, OMOMACCHI U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiuixu. Duyxkmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIeCTB — Cykieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. KnmnmakcHoe coobiectBo. bropasnoodpasue u mojaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl Mopell U
oKeanog. IKocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbvitb.

AHTpONOreHHbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoiueHo3. Paznuuus
MEKy aHTPOIIOT€HHBIMH U MPUPOAHBIMU SKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteMm. [opopackas
dbaopa u dayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormueckoe u
X035ICTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3akoHoMepHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJACHCTBUI OPraHU3MOB B
sKocucteMax. Poab kackaonozo 3ghghexkma u 6udos-30uguxkamopos (kiouesvix
61008) 6 pyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTrUU U BEIIECTB MEXKITY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISILUNA U SKOCUCTEM
B YCJIOBUSX €CTECTBEHHBIX U AaHTPOIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmwi 8030eticmeus 3aepA3HeHUll  pPA3HbIX Munos Ha
CcyOOp2aHU3IMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUSL.
MeTo10J10r1sl MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JdemoncTpanumn
[Toptper: A. JIx. Tencnu.
Tabmumpt u cxembl:  «CtpykTypa  OuoueHo3a»,  «OKOCHUCTEMa

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMA XBOMHOro jeca», «OyHKIMOHAJIbHBIE
TPyNIbl OPraHU3MOB B 3KocucTeMey, «KpyroBOpoT BEHIECTB B JKOCHCTEMEY,
«Uemnu nutanusa (macTOUIIHAS, AETPUTHAS)», « IKOJIOTHUECKAs MUPaMHIa YHUCE,
«OKoyornyeckas nupampaa Ouomaccb», «IKOJOTHYECKas MUPaMUIA SHEPTUN»,
«O0pa3zoBanue 6onota», «llepBuunas cykueccus», «BocctanoBnenue neca nocie
noxapa», «9KOCHCTeEMa 03epa», «ArpoueHo3», «KpyroBopoT BEMIECTB U ITOTOK
SHEpPruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

Oo6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyuena MTHLL U
3Bepeil, repdapuu KyJbTYypHBIX U IUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJEIb
KOCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypoo3IKOCHUCTEMBI».

JlaGopaTopnass paGora «M3yueHue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKeKypeusi «DKCKypCcHUsi B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

JKCKypeust «IDKCKYpCHs B arpodKocHCTeMy (Ha TMOJ€ WM B TEIUTUYHOE
XO3SIUCTBO)».

Tema 10. Buocdepa — riodanbHas IKOCUCTEMA

buocpepa — oOmerianerapHas o0Oosiouka 3eMiM, TJI€ CYILIECTBYET WIU
CyIIIECTBOBAJIa >KM3Hb. Pa3BuTHe mpencraBieHuit o 6uocdepe B Tpymax . 3rocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obmactu 6mochepsl u eé cocra. JKupoe
BEIIECTBO OHOC(hepsl U er0 PYHKIINH.

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepsl. OcobeHHOCTH Onocdepsl Kak
ri100aIbHOM PKOCcUCTeMBI. JMHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIBI (YIiiepoaa, a3oTa). PUTMHUYHOCTE sIBIIEHUN
B Ouocdepe.

3oHanpHOCTE Omochepnl. [lonstne o Omome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIIAaHHBIE U IITUPOKOJIMCTBEHHbIE JIeca, CTEIH, CABaHHBI,
MyCTBIHU, TPOIMUYECKHUE JIECA, BBICOKOTOPhA. KilMMar, paCTUTEIbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa n (yHKIHSI )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
onochepHbIX PyHKIUI.

JdemoncTpanumn

[Toptpetsl: B. Y. Bepuanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «l'eocdepsr 3emnn», «KpyroBopoT azora B ImpuUpOjE»,
«KpyroBopot yriepona B mpupone», «KpyroBopoT Kuciopoja B TPUPOJIE»,
«KpyroBopoT Boabl B npupozae», «OcHOBHbIe OMOMBI cymmy, «Knumarnueckue
nosica 3emnny», «Tynapay», «Talra», «Cmemanasliii jgec», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHs», « Tponuueckuii 1ecy.

Oo6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUU )KUBOTHBIX.

Tema 11. YesroBek u OKpy:xa0OIIAfA Cpeaa

OKOJIOTUYECKUE KPU3UCHI M HUX NpUYMHBL. Bo3mencTBue dYenoBeka Ha
ouocepy. 3arpszHeHHe BO3IyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U XKUBOTHBIM mMup. OxpaHa
PaCTUTENIBHOTO U >KMBOTHOrO MHUpa. OCHOBHBIE NPHUHIUIIBI OXPAHBI MPUPOJIBIL.
Kpacaele kHuru. Oco0Go oxpansembie npupojansie Ttepputopun (OOIIT).
boranudeckue caipl U 300J10THUECKUE TTAPKHU.

OCHOBHBIC MTPUHIUIIBI YCTOWYMBOIO PA3BUTHUSI UEJIOBEUECTBA U MPUPOIBI.
ParmonanpHO€  MPHPONONONIB30BAHME WM COXpPAaHEHHE  OHMOJOTHYECKOTO
pazHooOpaszust 3emnu. OOmMe 3aKOHOMEPHOCTH TJOOATBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €T0 BEPOSTHBIE MOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneyugarowue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcCHOBbI



IKopeadburumayuu dKocucmem U cnocooos 060pvOLI ¢ OUONOBDENHCOCHUSMUL.
Pexoncmpykyus mopckux u HazemHbixX d9KOCUCTNEM.

JdemoncTpanumn

Tabmuublt u  cxembl:  «3arps3HeHHE  aTMocepbl»,  «3arps3HeHUE
ruapocheps», «3arpszHeHre TouBbl», «llapHukoBwIl ey, «Ocobo
OXpaHsAEeMbIE TIPUPOTHBIC TEPPUTOPHUIY, «MOJIETH YIIPaBIIEMOTO MUPay.
O6opynoBanue: (ororpaguu OXpaHsSEMbIX PaCTeHHM U >KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHoi KHUITH pernoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOT'U HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pPE3ylbTaTaM OCBOCHHMS
oOyyarolUMuUCsl TporpaMM CpeAaHero ooOmero oOpa3oBaHUs: JUYHOCTHBIE,
METaIpeIMETHBIE U IIPEIMETHBIE.

B cTpyKkType NTMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrpPaMMbl IO OUOJIOTUU
BBIJICTICHBI CIEAYIONIUE COCTABIIIONIME: OCO3HAHUE OOYYaIOMIMMUCS POCCHICKON
IPaKJaHCKOM MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOIIPENEICHUI0, Haauuue Momueayuu K  OOydyeHUI0  OHOJIOTHH,
yenenanpasieHHoe pazeumiue BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KITIIOYEBBIX IICHHOCTEH M HCTOPUYECKUX TPAJAULIUNA PAa3BUTUS OHOIOTHUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaIOUINXCA PYKOBOACTBOBATHCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICJIIOBBIMU ~ YCTaHOBKaMH, IPUCYIIHUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa30BaHUA, Haluuue NPABOCO3HAHUS  SKOJIOTHUYECKON
KYJIbTYpPBbI, CHOCOOHOCMU CMA8UNb L€ U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTrPaMMBbI IO OHMOJIOTMH TOCTUTAKOTCS
B €IMHCTBE Y4Ye€OHOM M BOCHHUTATEIBHOW JEATEIbHOCTH B COOTBETCTBUHU C
TPaJAULIMOHHBIMU POCCUIUCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JYyXOBHO-
HPABCTBEHHBIMU LEHHOCTSMHU, NMPUHITHIMU B OOILIECTBE MpPaBWIaMU U HOpPMaMHu
MOBEJICHUSI W CIIOCOOCTBYIOT TMpOIlECCaM CaMOMO3HAHMsSI, CAaMOBOCIHTAHUSA U
CaMOpPAa3BUTHA, PpA3BUTUS BHYTPEHHEW TMO3MIMM JIMYHOCTH, NATPUOTU3MA U
YBAXEHUS K 3aKOHY U IPABOIOPSIZIKY, YEJIOBEKY TPYJa M CTapIIEMy MOKOJEHUIO,
B3aMMHOI'O YBa)XEHUS, OEPEKHOr0 OTHOIICHHA K KYyJIbTypHOMY HAclIeAUI0 U
TpaJMLMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYXaroUen cpee.

JIM4HOCTHBIE pe3yJIbTaThl OCBOECHHS YyuyeOHoro mpeamera «buomorus»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaroIIMXCsl PYKOBOACTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEH MO3MUIMENH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIN, TO3UTUBHBIX BHYTPEHHHX  yOEXJCHMI, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOrO OOIIEeCTBa, PAaCIIMPEHUE KU3HEHHOIO
OMbITa U ONbITA ACSITEIBHOCTA B MPOLECCE peaau3alid OCHOBHBIX HANpAaBICHUN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YUYarOIIErocsi Kak akTHBHOT'O U
OTBETCTBEHHOTO YJICHa POCCUKCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHAa U IPABOIIOPSI/IKA,;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IIPH CO3/1aHUHU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJOTMYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OIpPENENATh COOCTBEHHYIO TIO3ULHI0 [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH ¢ Pa3HBIMHU YOCKICHUSAMH, KYJIBTYPHBIMH IIEHHOCTSIMH U
COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, TO3HABaTEJIbHBIX M UCCIENOBATENbCKUX 3aJa4, YBAXKHUTEIHHOTO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpPU OOCYXKICHHH CIOPHBIX BOIPOCOB
OHOJOTMYECKOTO COACPHKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM AESITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTh POCCUUCKON IPaXkIaHCKON UICHTUYHOCTH, TATPUOTU3MA,
YBaXXEHUS K CBOEMY HapOJy, HyBCTBa OTBETCTBEHHOCTH Iepes PoauHoM, ropaoctu
3a CBOM KpaH, cBOKO PoauHy, CBOM SI3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIlMOHAJIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IIPUPO/IBI,
JNOCTHXKEHMM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OIEHUBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTAHOBICHHE U
pa3BuTHe OWOJIOTHH, MMOHUMAaHHS 3HAYCHHUA OWOJOTMU B TIO3HAHHHM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO OOIIECTBA;

ujaeiiHasg yOeXIEHHOCTh, TOTOBHOCTh K CIy’K€HHIO M 3ammure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAL0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUICKOIO HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMUTEIISAM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO IPUHATUSA LIEHHOCTEH CEMEMHOM JKM3HM B COOTBETCTBUM C
TpaauusMu HaponoB Poccuu;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIIEHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUH;

MOHUMAHUE SMOIIMOHAIBHOTO BO3/ICMCTBHUS JKUBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MIPOSIBIISITH KAYECTBA TBOPUYECKON JTUIHOCTH;

5) ¢u3uyeckoro BocnmUTAHHS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ar0NOJyYHUs:

NOHUMAaHUE W peaju3aius 370poBOro u Oe3omacHoro oOpasa >KHU3HU
(310poBO€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKHX TPaBWJI U HOPM,
COTAaHCHPOBAHHBIN PEXUM 3aHITHH © OTABIXa, perysipHas ¢Gu3ndecKas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHUMAHUE IIEHHOCTH TMPaBWJI HHJIWBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE TIOCIEJACTBUNA W HEMPHUATHS BPEAHBIX NMPHUBBIUCK (YIMOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10TI00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLMAIBHOMN
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATh M CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

UHTEpEC K pa3IMyHbIM cdepam npodhecCHuOHATBHOU JeATEIbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOP Oyaymed mpodeccun U peaTn30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TIIAHBL

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpA3OBaHHWIO Ha
MPOTSHKEHUU BCEH KU3HU,

7) IKOJIOTHYECKOT0 BOCITUTAHMS

HKOJIOTMYECKH 1I€JIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HMCTOUYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KyJNbTYphl: MPUOOpPETEHHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNIKOB W OLICHKM MX BO3MOXHBIX TOCJICACTBUN IS
OKPYXKaIOLIEH Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJIOTHYECKHUX MPOOJIeM W MyTeH HX
peIIcHUS;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJIOTUU
3HAHUSI W YMEHUS TMpU pPEHIeHUH TPoO0JeM, CBS3aHHBIX C palMOHAIBHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TIOBEACHHWS B MPHUPOJIE,
HaIllpaBJICHHBIX Ha COXPAaHCHUE pPABHOBECHS B DKOCHCTEMax, OXpaHY BHJIOB,
AKOCHUCTEM, OroCchephl);

aKTUBHOE HEMNpUSITHE JCHUCTBUN, TMPUHOCALIUX Bpel  OKPYKaIoIIeH
NPUPOIHON cpelie, YMEHHE IPOrHO3UPOBATH HEOJArONPHUATHBIE HKOJIOTHYECKUE
MIOCJIC/ICTBUS MPEANTPHHUMAEMBIX ACHCTBUN U TIPEIOTBPAIATh UX;



HAUIMYME PA3BUTOrO 3KOJOTHYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OIbITA JIEATSIILHOCTH AKOJIOTUUECKOM HANpaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBAaTbCSI MMM B MO3HABATEJIILHOM, KOMMYHUKATUBHOW W COLMAIBHOMU
MPAKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKON NEATEILHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKU M OOIIECTBEHHON MPaKTUKW, OCHOBAHHOI'O HA JIUAJIOTE
KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHTATEJIBCKOM KYJIBTYpPhl KaK CpEACTBa
B3aUMOJCHUCTBUSA MEXY JIFOJIbMU Y MMO3HAHUS MUPA;

MOHNUMAaHue crenu@uKku OWOJOTUM KaK HayKd, OCO3HaHWUA e PO B
GbopMUPOBAaHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIECHUS, CO3JaHUM IEIOCTHOTO
MpEACTaBICHUs] 00 OKpY)KaIoIeM MHUpPE KaK O €JIMHCTBE IPHUPOJIbI, YeIOBeKa U
oO1iecTBa, B TMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoljieM
COXpPaHEHHMS MTPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJISI COBPEMEHHOW ITMBWIIM3AIUU:
obecrieyeHrss HOBOTO YpPOBHS Pa3BUTHUS MEIMIIMHBI, CO3JIaHHE IEPCICKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pellaTb pecypcHble  MIPOOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, MTOMCKA MYTEeH BBIXOJAa U3 IJI00AIBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHrss  mepexola K~ YCTOMYMBOMY — Pa3BUTHIO,  pallMOHATBHOMY
WCIIOJIb30BAHUIO TPUPOHBIX PECypcoB M (OPMHPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUHM OHOJIOTHYSCKMX 3HAHMN B IEJAX
MOBBIIIEHUS OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIMOHAIBLHOW TPaMOTHOCTH OOydJaromuxcs, Gpopmupyemon
IIPU U3YYEHUH OUOJIOTHH;

IMOHUMAHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJIb30BaTh MOJydyaeMble 3HAaHWUS [JIsi aHaldu3a |
O0OBSCHEHHSI SBIICHUN OKPYXAIOMIEr0 MUPa W MPOUCXOIANTMX B HEM M3MEHEHUH,
yMEHHUE JelaTh OOOCHOBAHHBIC 3aKIIFOUYCHHMsI HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINUXCS JAHHBIX C LEJBIO TTOJYYCHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBLHO HCIIOJIB30BaTh OHMOJIOTMYECKHE 3HAHUS IS
perieHus Ipo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHWE IIEHHOCTH HAYyYHOW JESATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISATH
MPOCKTHYIO U UCCIIEN0OBATEIbCKYIO JIEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIC;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO |
caMO0O0Opa30BaHMIO, K AKTMBHOMY IIOJYYCHHUIO HOBBIX 3HAHUW IO OWOJIOTUHM B
COOTBETCTBHHU C )KU3HCHHBIMU OTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ysibTaThl OCBOCHMSI y4eOHOro mpenMera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHBIC MOHSATHSA, OTPa’KaIoIINe
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa H CHEIU(PUKY METOIO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, DHEPTHs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJIeHHe,  HW3MEpPEHUEe, OKCIEPUMEHT U  JIpyrue);
yHUBEpCalbHble Yy4yeOHBbIC JIeWcTBUS (TIO3HABATENbHbIE, KOMMYHHUKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaromnme (dbopmupoBaHUe (yHKIHOHATBHOM
IPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYYalOIUXCS; CIOCOOHOCTH
oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIUITMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHWS W  YHUBEpCalbHbIE y4eOHbIE JICUCTBUS B
MO3HABATENILHON M COLIUATLHOM MPaKTHKE.

B pesynaprare wu3ydeHuss OHOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBanmsi 'y oOyuwaromerocst OyayT chopMupoBaHBl —ITO3HABATEIHHBIC
yHUBEpCaJbHbIe YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUeOHBIC
JEUCTBUSA, PETYJSTUBHbIE YHHUBEpCAJIbHbIC Yy4eOHbIE JCHCTBUS, COBMECTHAs
JeSITEIbHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHSI TMPOTPAMMBl CPETHETO OOIIETo
00pa3oBaHMsl IOJDKHBI OTPAXKaTh:

OBnanenue YHHMBEpPCAJIbHBIMH yueOHBIMU NM03HABATEJbHBIMH
AefiCTBUSIMM:

1) 6a30Bble JJOorMUYecKHUe AeiicTBHSI:

CaMOCTOSITENIbHO  (OpMynHpOBaTH W aKTyaJH3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JOTUYECKOTO MBIIUICHUS
(aHanmu3a, CHHTE3a, CpaBHEHMUsI, KiIacCupUKaIum, 0000IIeH s ), paCKPBIBATH CMBICT
OMOJOTUYECKUX TOHATHHA (BBIACIATh UX XapaKTEPHBIC MPHU3HAKH, YCTAHABIHBATH
CBSI3U C JIPYTUMHU MOHSATUSMH);

OTIpeNIeNATh 1LENU JeATeNIbHOCTH, 3a/iaBasi IapaMeTpbl M KPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMHU LIETISIMU;

WCIIOJIB30BATh OMOJIOTUYECKUE TTOHATHS JUTsI OOBSICHEHUS (DAKTOB M SIBJICHUIN
YKABOW NPUPOJIBL;

CTPOUTH JIOTMUECKHE pacCy>KJIeHus (MHIYKTUBHBIC, JIETYKTUBHBIE, IIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, DOPMYIIUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHBIE CpeacTBa A TPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3C¢H M OTHOIIECHWU B M3y4aeMBIX OMOJIOTHYECKHX OOBEKTax, a



TaKK€  TMPOTUBOPEUMH  Pa3HOrO0  poja,  BBISABICHHBIX B Pa3IMYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH PEHICHUS MPOOJIEMBI C YYETOM aHajIN3a WMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUATLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU TOCIIEICTBUN ACSITEIbHOCTH;

KOODAWMHHUPOBATh W  BBINONHATH pabOTy B  YCJIOBHSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE JeiiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEIOBATEILCKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMHU  paspemieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/1a4, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHMS;

UCIIOJb30BaTh pa3jMyYHble BUABI JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HAHUS, €ro WHTEpIpeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsAX, B TOM YHUCIIE TP CO3JaHIH YICOHBIX U COLMATBHBIX TPOCKTOB;

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

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/ady,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOIUTh apryMEHTHl MJis J0Ka3aTelabCTBa
CBOUX YTBEPXKJICHUM, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh TMOJYYCHHBIE B XOJE€ pEHICHHWs 3a7aud pe3yJbTaThl,
KPUTHUECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH 1IEJICHANPABICHHBIN TOUCK TEpEeHOCca CPEACTB M CIOCOOOB
JEeHUCTBUS B MPO(ECCUOHAIBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO W MPAKTHUECKYIO 00JacTw
KU3HEIESITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MpeJylaraTh OPUTHHAIBHBIC MOAXOABl M PEIICHHUS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UCTOUYHUKAX UHPOpMALUU (TEKCTE yueOHOro
nocoOus, HAy4YHO-IOMYJIAPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHaIM3upoBaTh



UH(OPMAIUIO PA3TUYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBAThH
e€ IOCTOBEPHOCTh U HEITPOTHBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3aMpPOCHl U MPUMEHSATh PA3TMYHBIE METOJbBI MPH TIOUCKE H
oTOope Ouosiornueckoil MHMOpMaIUK, HEOOXOIUMOM JIJIsi BBIMIOJHEHUS y4eOHBIX
3aj1ay;

mpUOOpETaTh OIBIT WCIOJIB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOH30BAHUS PA3TMIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BbIOMpATh  ONTUMaIbHYIO  (OpMy  MpeACTaBICHUS
ounosnornyeckor uHbopmaiuu (cxembl, rpaduku, TUarpaMMbl, TaOIHUIIbl, PUCYHKH
H pyToe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
Owonornyeckor wWHPOpMANMEH: TPUMEHATh XHUMHYECKHe, (Qusndeckue U
MaTEeMaTUYECKUe 3HAKU W CUMBOJIBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJHUYECKHE  CpECTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAClO3HaBaHWS W 3alUTHl  WH(OpMaIuy,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIMH BO BCeX c(pepax KM3HU, aKTUBHO y9IaCTBOBATh
B JHWAJIOTE WM TUCKYCCHM TIO CYIIECTBY OOCyXmaaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeJjiaraeMoun
3a/1au, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JIAaJIora Uik TUCKYCCHUH);

pacro3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aMMOJCHUCTBHS, TTOHUMATh
HaMEpEHUS IPYTUX JOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU popMe hopMyTupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYATHLHON
paboOThI IPU PEIICHUH OMOJIOTMYECKON MpoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJICHCTBUS NIPU PEIICHUH YUeOHOMN 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUH C y4€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO WieHa KOJUICKTUBA;



IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITH IUIAH JEUCTBHI,
pacmpenenarTb poid ¢ y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pPEe3yJIbTaThI
COBMECTHOM paboThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIAJAa U KaKIOIO y4YaCTHUKA KOMAHIbI B
oOIIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

[IpeuIaraTtb HOBBIE IIPOEKTHI, OLEHHMBATh HIEU C TO3UMLUHA HOBU3HBI,
OPUTHHAIIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B Pa3JIMYHBIX
CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBJ1aieHNe YHMBEPCAIbHBIMH PEryJsTUBHBIMU ACHCTBUSIMM:

1) camoopranusauus:

UCTIONb30BaTh OMOJOTUYECKHE 3HAHUS JUIS BBISBICHUSA MpOOJIEM M UX
pEIlIECHUs B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHMX 3HAHUI II€JIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIIKax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh [MO3HABATEIIbHYIO JESATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pEHICHHs MNpo0JeMbl C  y4ETOM
UMEIOIIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAITOYTCHHII;,

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX [IPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKONH 3PYIULUU B
pa3HbIX O0JACTSIX 3HAHWM, IOCTOSIHHO IOBBINIATH CBOW 0Opa30BATENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJa/JIeTh HABbIKAMU  TO3HABATENBHON  pedruekcun Kak  OCO3HaHUSA
COBEpLIAEMBIX JECHUCTBHUM M MBICIUTENBHBIX IPOLECCOB, HMX PpE3yJIbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI pe(IeKCUu Uil OLEHKHU CHUTYyallluH, BbIOOpa
BEPHOI'O PELLCHUS;

YMEThb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHHUMATh pPELIEHHUS II0 HX
CHIKEHHIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPM aHajIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ce0s1 M APYIrHUX:

IPUHUMATh ceOs, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPM aHajIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJI0BEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pPE3yNBTaTBl OCBOCHHS COJEPKAHHS Y4eOHOTO TpeaMera
«buonorus» ©Ha yramyOnEéHHOM ypOBHE OpPHUEHTHUPOBAaHBI Ha oOOecreueHue
npopuiapHOro  0o0yueHust  oOydaronuxcss — Owonmormu. OHHM  BKIIIOYAOT:
cnienuduyueckue s OMOJIOrUKM Hay4YHbIE 3HAHUSI, YMEHUS U CTIOCOOBI IEUCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPEOoOpPa30BaHUIO 3HAHUHM, BHUJIBI JE€ATEIHHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHWUU U UX MPUMEHEHUIO B Pa3UYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yabTaThl MPEICTaBICHBI 110
roJlamMm U3y4eHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCcTe€ U pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOpPMHPOBAHUU €CTECTBEHHO-HAYUYHOW KApTHUHBI MUpa, B
MO3HAHUM  3aKOHOB TPHUPOABI U  PEHICHUU TPoOJeM  pPaIMOHAIBLHOTO
MIPUPOIOTIOIB30BaHMS, O BKJIaJIC POCCHHCKHUX W 3apyOCKHBIX YUEHBIX B Pa3BUTHC
Omooruu;

BIAJICHUE CHUCTEMOM OWOJIOTHYECKUX 3HAHWW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralImue OUOJIOTMYECKUE TEPMHUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPETYJSAIUs, CaMOBOCIPOU3BEIICHNUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUHU
(knerouynas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o nentpax
MHOTOOOpa3usi W MPOUCXOXNKICHUS  KYJIbTYPHBIX  PACTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TMEPBOTO MOKOJICHUS, PACIICIUICHUS, YUCTOTHI TaMerT,
HE3aBUCUMOrO HacienoBaHuss [. Menaens, TOMOJIOTUYECKAX PSAIOB B
HACJIEICTBCHHON U3MEHUYUBOCTH H. n. BaBuona), MIPUHLIUIIBI
(KOMIUIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO IO3HAHMS, HUCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OINHUCAaHUE, HW3MEpPEHUE,
HaOJII0/IEHNUE, SKCIIEPUMEHT);



yYMEHUE BBIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUS OPTraHOB U CUCTEM
OpraHOB pPACTEHUH, JKUBOTHBIX, YEJIOBEKa, IPOLECCOB IKHUZHEACITEIbHOCTH,
MIPOTEKAIONIUX B OPraHU3Max PacTCHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOTHMYECKHUX
MIPOIECCOB: 0OMEHa BemIeCTB (METabOIM3M), MPEBPAILLCHUSI YHEPTUU, OpPOKEHUS,
aBTOTPO(PHOTO M TeTepOTPOPHOTO THUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMEeTOreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHHUS,  WHAUBUIYaTbHOTO  Pa3BUTHS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpPTaHOWJAMHU KIETKH M X
GYHKIUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIUSIMH, MEXKTY
OpraHaMM W CHCTE€MaMH OpPraHOB y pAacTEHHWH, XUBOTHBIX W YENOBEKa M HX
(GYHKIIUSAMHU, MEXIYy CHCTEMaMH OPraHoB W WX (QYHKIUSAMHU, MEXIY OSTaraMu
oOMEHa BEIIeCTB, ATalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPraHU3MOB,
dTanmamMu SMOPUOHAILHOTO PA3BUTHSA, TEHOTHIOM M (PEHOTUNOM, (EHOTUIIOM U
(dbakTopamMu cpesibl OOUTaHUS;

YMEHUE BBISABJIATh OTJIUYMUTENbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIII;

yMEHHUE peliaTh OMOJOTUYECKUE 3aa4U, BBISIBIISITH TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXIY UCCIIEAYEMbIMU OMOJIOTMYECKUMU MPOLIECCAMU U SABJIICHUSIMU, J1€TaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHITH JTA0OPAaTOPHBIE M MPAKTHUYECKHE palOThI, COOIIOAATH
mpaBuiIa nMpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBaAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCHECPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpys Ielb HCCIENOBAaHUS, aHAIM3UPOBATh IOTyYEHHBIC
pE3yNbTaThI U AETATh BBIBOJIBL;

YMEHHE Y4YacTBOBAaTh B y4E€OHO-HCCIICIOBATEIHCKONH paboTe MO OWOJOTHhH,
HKOJIOTUU W MEIMIIMHE, MPOBOJAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJIYYEHHBbIE  pe3yJbTaThl HAa  YYEHUYECKHUX

KOH(epeHUusIX;
YMEHHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIECIOBAaHUN B
objactu  OMONOrMM W MEOUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OTUIOZIOTBOPEHUE, HAMPABICHHOE W3MEHEHHE T'eHOMa M CO3/aHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHanbHON
NEeATETPHOCTH B 00JacCTH OMOJIOTHH, MEIUITUHBI, OMOTEXHOJIOTHHU, BETEPUHAPHH,
CEJILCKOTO XO3SIUCTBA, MUILEBOW MPOMBIIUICHHOCTH, YINIYOJIsTh MO3HABATEIbHbBIN
WHTEPEC, HAIMIPaBJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH TTpodeccun u
MPOJIOJDKEHHE  OMOJOTHYECKOro 00pa3oBaHMs B OpPraHM3alUsX  CPETHEro
po(heCCHOHATLHOTO U BRICIIIETO 00pa30BaHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTro Tmpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ U pPOJU OWUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpA, B TMO3HAHUM 3aKOHOB MPHUPOJABl U PEIICHUH 3SKOJIOTHYECKHUX
npoOsieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOIPOCOB PaIMOHAIHHOTO
MIPUPOOIIOIL30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHHS K MPUPO/IL,
00I1eCTBY, YEJIOBEKY, O BKJIaJ[€ POCCUUCKUX U 3apyOEKHBIX yUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHE BIAJETh CHUCTEMOW OHMONOTHMYECKUX 3HAHWW, KOTOpas BKIOYACT
ompejeNieHUus] W TOHMMAaHHWE CYITHOCTH OCHOBOIOJAraloluX OMOJOTHIECKIX
TEPMUHOB M TOHATUM (BHUJ, IKOCUCTeMa, Ouocdepa), OUOIOTHUYECKUE TEOPUHU
(oBomrononHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOINH), YICHUS
(A. H. CesepiioBa — 0 nyTax u HampasieHusx sBoitonuu, B.W. BepHaackoro — o
ounocepe), 3akoHbl (reHeTuueckoro paBHoBecus [x. Xapau u B. BaiinOepra,
3apoapimeBoro cxoacrBa K. M. boapa), mpaBmna (mmammyma 1O. JlubOwuxa,
HKOJIOTHYECKON MHUpaMHJIbl JHEpPruM), rumnore3sl (runore3a «vupa PHK» V.
['unGepra);

YMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJJaMM  HAy4YHOrO  IO3HAHWUS,
WCIIOJIb3YEMBIMH B OMOJIOTHIECKUX MUCCIIETOBAHMSIX KUBBIX O0BEKTOB U AKOCHCTEM
(omucaHue, U3MepeHue, HaOJNIOCHHE, YKCIEPUMEHT), CIOCOO0aMU BBISBICHUS U
OLIEHKH aHTPOIIOT€HHBIX U3MEHEHU B PUPOJIE;

YMEHHE BBIJICTSATh CYIIECTBEHHbIC MPU3HAKU: BHJAOB, OHOTE€OIICHO30B,
IKOCHCTeM M Ouocdepsl, CTaOMIU3MPYIONIEro, IBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOpa, AJIONATPHUUECKOT0 U CUMIIATPUIECKOTO BHI000pa30BaHMs,
BIUSIHUAS ~ JBWXKYIIMX  CHJI  DJBOJIIOIMM  Ha  reHOoQOHJ  TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K Cpejlie 0OMTaHUs, YepeJOBaHUsI HAMpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B SKOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBA3M MEXAY MPOLECCAaMU 3BOJIOLNH,
JBIDKYIIMMH CHJIAMH aHTPONOreHE3a, KOMIIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  MPU3HAKM  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYSCKUX M OMOTHYECKHUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€l  OpraHM3MOB B  COOOLIECTBaX,
AHTPOITOTE€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIs JOKa3aTeIhCTBa POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHMSI, €MHCTBA
YeJIOBEYECKMX pac, HEOOXOTUMOCTH COXpAaHEHUS MHOTrooOpa3usi BHJIOB U
HKOCHUCTEM KaK YCJIOBHSI COCYIIECTBOBAHHMSI MPUPOABI M YETIOBEUECTBA,;

YMEHHE peniatb OMOIIOTUYECKUE 3a/Ia4H, BBISBISATH IPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAYEMbIMU OMOJIOTMYECKUMU MPOLIECCAMU U SABJICHUSIMU, 1€TaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOIHITH JTA0OpAaTOPHBIE M TMPAKTHUYECKHE palOThI, COOIIOAAThH
npaBuiIa mpy paboTe ¢ yaeOHBIM U Ja00OPaTOPHBIM 000PYIOBaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPSITh WX OKCICPUMEHTAIBHBIMU
cpeactBamu, GOpMYIUPYs II€JIb HUCCIEIOBAaHUS, AHAIU3UPOBATH MOJIYYCHHBIC
pe3yibTaThl U JeNaTh BHIBOIbI,

YMEHHE Y4YacTBOBAaTh B y4E€OHO-HMCCIICIOBATEIHCKONH paboTe Mo OWOJoThy,
AKOJIOTMM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pe3yJbTaThl HAa  YYEHUYECKHUX
KOH(epeHusIX;

yYMEHHUE OIIEHUBATh THUIOTE3bl M TEOPUH O TMIPOUCXOKICHUU KU3HU, YEIOBEKa
¥ UYEJOBEUYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX M CHOCO0ax MpeAoTBpaIlCHUs
TI00ATBHBIX M3MEHEHHH B Onocdepe;

YMEHHE OCYILIECTBISTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccrnoHalbHOM
JESITEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, MEIUITUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SiCTBA, MHINEBOMN
MPOMBINUICHHOCTH, YIUIyOJISATh TO3HABAaTEIbHBIA MHTEPEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYIOUIEH  mpodeccuu U IPOJODKEHUE
OMOJIOrMYECKOro 00pa3oBaHusl B OPraHU3ALMAX CPEAHEr0 MPOo(EeCcCHOHATBHOTO U
BEICITIETO OOpa30BaHUI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

HaumeHnoBaHue pa3iesioB u
TeM MPOrpaMMbl

Koan4yecTBO 4acoB

Kontpo IIpakTuy
JIbHbIE ecKue
padorsl | padoThI

Bce
ro

JuiekTpoHHbIE (UG poBbIe) 00pa3oBaTeIbHbIEC PECYPChI

buonorus kak HayKa

POIII 10 xnacc https://resh.edu.ru/subject/5/10/ MBI 10
KJIacc
https://uchebnik.mos.ru/catalogue?aliases=lesson template.video

lesson,video
subject program_ids=31937341.,31937278.35909477
class_level ids=10.11

JKuBble cucTeMbl U UX
HU3YUYCHUC

POII 10 xnacce https://resh.edu.ru/subject/5/10/ MO 10
KJIace

https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video
_lesson.video

subject program ids=31937341,31937278,35909477
class_level ids=10.11

buonorus kineTku

POII 10 knacce https://resh.edu.ru/subject/5/10/ MO 10
KJ1acc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video

lesson,video
subject program 1ds=31937341,31937278.35909477
class_level ids=10.11

XuMuueckas OpraHr3anusa
KIICTKH

10 1

POIII 10 xacc https://resh.edu.ru/subject/5/10/ MBI 10
KJ1acc

https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video

lesson,video

subject program ids=31937341,31937278,35909477



https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11

class_level ids=10.11

Crpoenne 1 pyHKIIUH KIICTKA

POIII 10 kmacc https://resh.edu.ru/subject/5/10/ MO 10
KJ1acc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video

lesson,video
subject program_ids=31937341.31937278.35909477
class level ids=10.11

OOMeH BEIECTB U
MPEBPAIICHUE SHEPTUHU B
KJIETKE

POII 10 xnacce https://resh.edu.ru/subject/5/10/ MBI 10
KJIace

https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video

_lesson.video
subject program_ids=31937341,31937278.35909477
class_level ids=10.11

Hacnencreennas nndopmanus
U peann3anus e€ B KJIeTKe

0.5

POII 10 xmacc https://resh.edu.ru/subject/5/10/ MDIII 10
KJIace

https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video

_lesson.video
subject_program_ids=31937341,31937278.35909477
class_level ids=10.11

JKM3HEHHBIN UK KIETKU

POII 10 xmacce https://resh.edu.ru/subject/5/10/ MO 10

KJIacc
https://uchebnik.mos.ru/catalogue?aliases=lesson template.video

_lesson.video

subject program ids=31937341,31937278,35909477
class_level ids=10.11

CrtpoeHue u QyHKIHH
OpraHU3MOB

17

1.5

POIII 10 xacc https://resh.edu.ru/subject/5/10/ MBI 10
KJ1acc

https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video
lesson,video

subject program ids=31937341,31937278,35909477



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11

class_level ids=10.11

10

PasmHOkeHue u pa3BuTHe
OpraHU3MOB

1.5

POIII 10 kmacc https://resh.edu.ru/subject/5/10/ MO 10
KJ1acc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video

lesson,video
subject program_ids=31937341.31937278.35909477
class level ids=10.11

11

I'eneTuka — HayKka O
HaCJICOCTBCHHOCTH U
HU3MCHUYHUMBOCTHU OPIraHM3MOB

0.5

POII 10 xnacce https://resh.edu.ru/subject/5/10/ MBI 10
KJIace

https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video

_lesson.video
subject program_ids=31937341,31937278.35909477
class_level ids=10.11

12

BaKOHOMepHOCTI/I
HaCJICOACTBCHHOCTH

10

POII 10 xmacc https://resh.edu.ru/subject/5/10/ MDIII 10
KJIace

https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video

_lesson.video
subject_program_ids=31937341,31937278.35909477
class_level ids=10.11

13

3aKOHOMEPHOCTH
U3MCHYNBOCTHU

POII 10 xmacce https://resh.edu.ru/subject/5/10/ MO 10

KJIacc
https://uchebnik.mos.ru/catalogue?aliases=lesson template.video

_lesson.video

subject program ids=31937341,31937278,35909477
class_level ids=10.11

14

I'eneTnka uyenoBeka

0.5

POIII 10 xacc https://resh.edu.ru/subject/5/10/ MBI 10
KJ1acc

https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video
lesson,video

subject program ids=31937341,31937278,35909477



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11

class_level ids=10.11

POIII 10 kmacc https://resh.edu.ru/subject/5/10/ MO 10
KJ1acc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video

15 Cenekiust OpraHu3MOB 4 1 :
lesson.video
subject_program ids=31937341,31937278.35909477
class_level ids=10.11
POII 10 knacce https://resh.edu.ru/subject/5/10/ MO 10
KJacc
16 buorexHonorus u 5 https://uchebnik.mos.ru/catalogue?aliases=lesson_template.video
CHUHTETHYECKast OMOJIOT S _lesson,video
subject_program ids=31937341,31937278.35909477
class_level ids=10.11
OBUIEE KOJIMYECTBO YACOB I10 103 13

[TPOT'PAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11

11 KIIACC

Ne i/

HaumeHoBaHuUe pa3/iesioB U TEM
MPOrpamMmbl

Koan4yecTBO 4acoB

Bcero

KonTpoa
bHbIE
padoTbI

IIpakTuy
ecKHe
padoThI

JuieKTpOHHBIE (LG poBbIe)
o0pa3oBaTe/ibHbIE Pecypchl

3apoKJeHNE U pa3BUTUE
IBOJIIOIIMOHHBIX MTPEJICTABICHHUH B
Ouonoruun

POIII 11 kmacc https://resh.edu.ru/subject/5/11/
MDBUI 11 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_te
mplate,video_lesson,video

subject program_ids=31937341.31937278.35909477
class_level ids=10,11

MuKpos3BOIIOLUSA U €€ PE3YIbTAThI

14

POIII 11 xmacc https://resh.edu.ru/subject/5/11/
MDIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=lesson_te
mplate.video_lesson.video

subject program_ids=31937341,31937278.35909477
class_level ids=10.11

Maxkpo3BoIIOLMS U €€ PE3yIbTaTh

POIII 11 xmacc https://resh.edu.ru/subject/5/11/
MDIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=lesson_te
mplate,video_lesson,video

subject program ids=31937341,31937278,35909477
class_level ids=10.11

[IpoucxoxaeHue U pa3BUTHE KU3HH
Ha 3emie

15

1.5

POIII 11 xmacc https://resh.edu.ru/subject/5/11/
MDIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=lesson_te
mplate.video_lesson.video
subject_program_ids=31937341,31937278.35909477
class_level ids=10.11



https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11

[IpoucxoxneHue yemoBeka —
AHTPOIIOTEHE3

10

POIII 11 xnacc https://resh.edu.ru/subject/5/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson te

mplate,video_lesson,video
subject program ids=31937341,31937278.35909477
class_level ids=10.11

DKoJ0rus — HaykKa o
B3aMMOOTHOIICHUSAX OPTAaHU3MOB U
HaJOpPraHU3MEHHBIX CUCTEM C
OKpY’Karoleu cpeaoiu

0.5

POIII 11 xmacc https://resh.edu.ru/subject/5/11/
MDIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=lesson_te
mplate.video_lesson.video

subject program ids=31937341,31937278.35909477
class_level ids=10.11

Opranusmsl 1 cpeia 00UTaHus

1.5

POIII 11 xmacc https://resh.edu.ru/subject/5/11/
MDIII 11 xmacce

https://uchebnik.mos.ru/catalogue?aliases=lesson_te
mplate,video_lesson,video

subject program ids=31937341,31937278.35909477
class_level ids=10.11

DKOJIOTHS BUJOB U MOIYJISIUN

0.5

POIII 11 xmacc https://resh.edu.ru/subject/5/11/
MDIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=lesson_te
mplate.video_lesson.video
subject_program_ids=31937341,31937278.35909477
class_level ids=10.11

DKOJIOTHS COOOIIECTB.
DKOJIOTUYECKUE CUCTEMBI

12

0.5

POIII 11 xnacc https://resh.edu.ru/subject/5/11/
MDBII 11 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_te
mplate.video_lesson.video

subject program ids=31937341,31937278,35909477
class level ids=10,11
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10 buocdepa — rmodanbHas 3KOCHCTEMA

POIII 11 xnacc https://resh.edu.ru/subject/5/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson te

mplate,video lesson,video
subject program_ids=31937341.,31937278.35909477
class_level ids=10.11

11 YenoBek U OKpy:Karoas cpeaa

POIII 11 xmacc https://resh.edu.ru/subject/5/11/
MDIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=lesson_te
mplate.video_lesson.video

subject program_ids=31937341,31937278.35909477
class_level ids=10.11

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102

7.5



https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937341,31937278,35909477%20class_level_ids=10,11




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ha
Kon
IIpak Ta
TPOJI
Ne THYec | M3
Tema ypoka Bcer | BbHBI DJIeKTPOHHbIE HH(PPOBBIE 00pPa3oBaTeJbHbIE PeCypPChl
n/n KHe y4
0 e
pabor | eH
pado
bI nus
ThI
buonorus kak KoMmIiekcHas
1 CAK ACTE 1 VYpok "buosnorus - Hayka o xuBoit npupoae" (POLL)
HayKa U )
y https://resh.edu.ru/subject/lesson/3827/start/118940/
COBPEMEHHOT0 001IeCTBa
VYpok "Hauano oprannueckoit sBomtonuu" (MOIII)
2 JKuBbIE CUCTEMBI M KX CBOMCTBA 1 https://uchebnik.mos.ru/material view/atomic_objects/11002477?
menuReferrer=catalogue
Ypok "Opranu3zanus 61oI0ruueckux cucreM. PaznooOpaszue
3 YPOBHEBas OpraHU3aLKsl JKUBBIX 1 OuoJoruueckux cucreM u mpoueccos” (MOII)
CUCTEM https://uchebnik.mos.ru/material view/atomic_objects/9774728?m
enuReferrer=catalogue
Vpox "LuTonorust — Hayka o kietke. Kierounas reopusi.
Hcropust OTKpBITUS U U3YUEHUS |
4 KIIeTOMHAS TEODHS 1 HememOpannsie opranonsst kietku" (POLL)
KJIETKHU. )
P https://resh.edu.ru/subject/lesson/5383/start/153371/
Meto1bl MOJNIEKYIAPHON U
KJIETOYHOU OMOJIOTHH. Buneo "Mctopus u MeToabl U3y4eHUs KJIETKH.
5 [TpakTnueckas pabora | 0.5 CoBpemennas kierounas reopus’ (MDIII)

«M3yueHne METO/I0B KICTOYHOM
ouosioruu (xpomartorpadus,
anekTpodopes,

https://uchebnik.mos.ru/material _view/atomic_objects/11841855?

menuReferrer=catalogue



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://uchebnik.mos.ru/material_view/atomic_objects/11002477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11002477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9774728?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9774728?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5383/start/153371/

g hepeHInaIbLHOS
nentpudyruposanue, [TLP)»

Ypok "Xumnueckunii cocras kinetku" (MOLI)

6 XUMUYECKHUM COCTaB KJIETKH https://uchebnik.mos.ru/material _view/atomic_objects/7410824?m
enuReferrer=catalogue
VYpok "MuHepanbHble BEIIECTBA U UX POJIb B
. MuHepalibHbIE BEIECTBA Ku3HeaesTebHocTH KieTku" (MOIII)
KJIETKH, UX OMOJIOTHYECKasi pOjib https://uchebnik.mos.ru/material view/atomic_objects/7525709?m
enuReferrer=catalogue
Oprannueckue BeniecTBa
KJIETKH — OEJIKH. VYpoxk "Oprannueckue Bemiectsa. benku. 3naueHue 0enkoB"
g JlaGopaTtopHnas pabota 0.5 (MDIII)
«OO6HapyxeHHe OeJIKOB ¢ ' https://uchebnik.mos.ru/material view/atomic_objects/74338267m
MOMOIIbIO KaY€CTBEHHBIX enuReferrer=catalogue
peaxkuuin
CaoiicTBa, Knaccudukanus u YpoK "CDYHKHHH OeKos” (MSH,D . .
9 (byHKIIHH BeTKOB https://uchebnik.mos.ru/material view/atomic objects/7503404?m
enuReferrer=catalogue
0 VYpok "Heoprannueckue COeIMHEHUS KIETKU. Y TIIEBObI U
10 Kjfel?;;fc;l/iszzﬁcma munusl. Peryssipabie M HeperyssipHble OHOTIOTMMEpPH!"
(POII) https://resh.edu.ru/subject/lesson/5397/start/283870/
Opranunueckue BeniecTna YpoK "HHHHHHH (ML) . ) )
11 S — https://uchebnik.mos.ru/material view/atomic_objects/9841042?m
enuReferrer=catalogue
Hyxnennossie kucnotsl. JIHK u
PHK. JIaboparopHnas paboTa Ypok "Opranuveckue BemecTBa: OCIKHA U HYKJIICHHOBBIC
12 «HccnenoBanue HYKJIEHHOBBIX 0.5 KHUCIIOTHI, U uX 3HadeHue. ATO" (POII)

KHCJIOT, BBIACIICHHBIX M3 KJICTOK

Pa3JIMIHBIX OPraHU3MOB»

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



https://uchebnik.mos.ru/material_view/atomic_objects/7410824?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7410824?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7525709?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7525709?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433826?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433826?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503404?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503404?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://uchebnik.mos.ru/material_view/atomic_objects/9841042?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9841042?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3840/start/163096/

Crpoenne u pynkuuu ATO.

Ypok "Ctpoenue u pynkunu ATO" (MIIL)

13 Hpyrue nykneozunrpudocdars https://uchebnik.mos.ru/material_view/atomic_objects/7503300?m
(HT®D) enuReferrer=catalogue
Cexsenuposanue JJHK. VYpok "HcTopus CTAaHOBJIEHMS U Pa3BUTUS T€HETUKH"
14 MeToapl TeHOMHUKH, (M3 . . ) . .
TpAHCKPUTITOMUK, TIPOTEOMHKH https://uchebnik.mos.ru/material_view/atomic_objects/10810360?
’ menuReferrer=catalogue
VYpok "LluTonorus, meroas! uroioruu. Kierka -
CTPYKTypHas U GyHKIIMOHATbHAS eIMHUIA OpTaHu3Ma. Pob
15 Metoabl CTPYKTYpHOU KJIETOYHOW T€OPUHU B CTAHOBJIEHUH COBPEMEHHOM
Oouonoruu €CTECTBEHHOHAy4YHOU KapTunbl mupa" (MOILI)
https://uchebnik.mos.ru/material view/atomic_objects/7433913?m
enuReferrer=catalogue
Buneo "Knetka kak nenoctHas xxuBas cucrema. Oouue
16 Tunel K1€eTOK. npu3Haku kiaeTok. Tumsl kierok" (MOILI)
IIpokapruoTtuyeckas KieTka https://uchebnik.mos.ru/material view/atomic_objects/11841871?
menuReferrer=catalogue
CrpoeHue 3ykapuoTHUYECKON
xneriu. TpakTieckas paGota Ypok "CTpOG.HI/Ie KJIETKH. KnequHaﬂ Me.M6pa.Ha" (MDBI)
17 (I syuenye cBoficTs KIETOHO 0.5 https://uchebnik.mos.ru/material view/atomic_objects/75033227?m
MeMBpaHED enuReferrer=catalogue
TToBepXHOCTHBII anmapar Ypok "HnasMaTquCKaa Mey6p2}Ha" (MDBIII)
18 CTCTKIL https://uchebnik.mos.ru/material_view/lesson_templates/2169803?
menuReferrer=catalogue
OpnHoMeMOpaHHbIE OPTraHOU/IbI
kietkd. [Ipaktuueckas pabora Ypok "MemOpaHHbIE OpraHOMIBI KISTKH. S 1po.
19 «M3yueHune NBIKEHUS 0.5 [IpokapuoTs! 1 dykapuotsr”" (PDIII)

UTOIITIa3MbI B paCTUTCIIbHBIX
KIICTKax»

https://resh.edu.ru/subject/lesson/3847/start/8616/



https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10810360?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10810360?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433913?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433913?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503322?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503322?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2169803?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2169803?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3847/start/8616/

[TomyaBTOHOMHBIE OPTraHOUBI
KJIETKH: MUTOXOHIPUH,
mactuabl. JlaboparopHas

VYpok " Knerounas crenka. JlabopaTtopHas padora
"N3ydeHue mia3Mosn3a 1 JAeria3Moin3a B pacTUTEIbHOM

20 0.5 kierke"" (MOILL)
paborta «lccnenoBanue . S . .
https://uchebnik.mos.ru/material _view/atomic_objects/9883449?m
IJIa3MOJIU3a U JeIIa3MOoIn3a B
enuReferrer=catalogue
PaCTUTENBHBIX KIETKAX»
Ypok "Ctpoenue u QyHKIMHU HEMEMOPaHHBIX OPTaHOUIOB
21 HememOpanHnbie opranou bt kietku" (MOILI)
KJIETKH https://uchebnik.mos.ru/material view/atomic_objects/9940898?m
enuReferrer=catalogue
Ypok "SAnapo" (MILL)
22 Crtpoenue u QyHKIHMH Aapa https://uchebnik.mos.ru/material_view/atomic_objects/9955370?m
enuReferrer=catalogue
CpaBHuTENbHAS
Vpok "Knetku npokapuot u 3ykapruoT. OCHOBHBIE YaCTH U
XapaKTEPUCTHKA KIIETOK c
OpraHOMIbI KJIETKH, UX CTPOEHUE U kiuu. CTpoeHue u
sykapuoT. JlaboparopHas p a ’ p R p
23 0.5 ¢ynkunu xpomocom" (MOLL)
pabota «/3ydyenue cTpoeHus i . . .
https://uchebnik.mos.ru/material _view/atomic_objects/7433992?m
KJIETOK pa3JInYHbIX
enuReferrer=catalogue
OpraHU3MOB»
AccuMWISIIUSA U TUCCUMUIISIIUS
— JIB€ CTOPOHBI METa0O0IU3MA.
Tumnbl oOMeHa BeliecTs. YpOK "ACCUMUIISLIUA ¥ TUCCUMUIALIAA — BE CTOPOHBI
24 Jlaboparopnas pabota obmena Bemects" (MOIII)
«M3yuyeHne KaTaIuTU4ECKOU https://uchebnik.mos.ru/material_view/atomic_objects/99408217?m
aKTUBHOCTH (hepMeHTOB (Ha enuReferrer=catalogue
MIpUMEpE aMIJIa3bl UK
KaTajasbl)»
75 @epMEHTAaTUBHBIN XapaKTep 0.5 Buneo "Accummianys u AMCCUMUIISALUS — JBE CTOPOHBI

peaKkuuii KJI€TOYHOTO

€IMHOT O Iporiecca MeTabonn3Ma. THrbl 0OMeHa BELIECTB.



https://uchebnik.mos.ru/material_view/atomic_objects/9883449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9883449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940898?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940898?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9955370?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9955370?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940821?menuReferrer=catalogue

MeTtabonusma. JlaboparopHas
pabora «3yuenune
(hepMEHTAaTHBHOTO
pacIIeruIeHus IepoKCcuaa
BOJIOPO/IA B PACTUTEIBHBIX U
’KMBOTHBIX KIJIETKAX»

Poisb pepmentoB B oomene BemecT" (MDILI)
https://uchebnik.mos.ru/material view/atomic objects/11848746?

menuReferrer=catalogue

26

benku-akTuBaTopbl U OENIKU-

Ypok "®epmentsr" (M)
https://uchebnik.mos.ru/material view/atomic_objects/10008877?

MHIHOMTOPEL menuReferrer=catalogue
" "
ABTOTPO(HBIH THI 0GMeHa Ypok ABTOT‘p0(1)HO€ HI/ITaH.I/Ie. fDOTOCI/IgTes ‘(MSI_H)
27 https://uchebnik.mos.ru/material _view/atomic_objects/7541788?m
BEILIECTB
enuReferrer=catalogue
VYpoxk "OO6MeH BemecTB: GOTOCUHTE3 M OMOIOTHYECKOe
28 dortocuHTe3 okucienue. (I'mkomu3 u mukin Kpedea)" (POII)
https://resh.edu.ru/subject/lesson/3917/start/46777/
Xemocunres. Jlaboparopnas Ypok "Xemocuntes" (MDIII)
29 pabota «CpaBHEHHUE TIPOIIECCOB 0.5 https://uchebnik.mos.ru/material _view/lesson_templates/1978303?
(dboToCcHuHTE3a U XEMOCUHTE3a» menuReferrer=catalogue
AHa’po0OHbIe OpraHnu3Mbl. Bussl Ypok "ObecnieyeHne KIETOK YJHEPTHEH BCIEACTBHE
30 Oposkenus. JlabopaTopHas 05 OKHCJICHUs OpraHnyeckux BemiecTs. I mukonuz" (MOII)
pabora «CpaBHEHHE TIPOIIECCOB ' https://uchebnik.mos.ru/material view/atomic_objects/10040979?
OpOXKCHUS U IBIXaHUSD» menuReferrer=catalogue
Ypok "Dueprerudeckuii oomern" (MOIII)
AspoOHBIE OpraHU3MBbL. JTaIlbI . L s )
31 https://uchebnik.mos.ru/material_view/atomic_objects/7547318?m
SHEPreTHYECKOro oOMeHa
enuReferrer=catalogue
DOHeprus MeEMOpPaHHOTO
Ypok "Ctpoenue u pynkunu ATO" (MIIL)
rpajauMenTta npotoHoB. CuHre3 i o i i
32 https://uchebnik.mos.ru/material_view/atomic_objects/7503300?m

AT®: pabora nporonHort AT®-
CHHTa3bl

enuReferrer=catalogue
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VYpok "I'enerndeckas wHGoOpMaIus e€ pean3anus B KJICTKE.

33 Peakuuun MmaTpu4HOro cuHTe3a I'en. I'enom. Peakuuu marpuunoro cuntesa" (POIII)
https://resh.edu.ru/subject/lesson/5352/start/295780/
Tpanckpunuus — MaTpUUHBIA YpoK TpaHC.KpHHHHH (M.BLH). . .
34 https://uchebnik.mos.ru/material view/atomic_objects/10274378?
cunre3 PHK — —
menuReferrer=catalogue
VYpok "I'enernueckuii kon. Tpancmsauua" (MOIII)
35 Tpancnsauus u €€ 3Tarbl https://uchebnik.mos.ru/material_view/atomic_objects/7540872?m
enuReferrer=catalogue
KonunpoBanne aMMHOKHCIIOT. VYpok "buocuntes 6enkoB. Tpancmsuus" (MOIII)
36 Posb pubocom B OmocuuTe3e https://uchebnik.mos.ru/material_view/atomic_objects/10288933?
Oenka menuReferrer=catalogue
"P .B .
Opramusamus refoma y Ypok "PaboThl TeHOB MPOKAPUOT U dYKapuoT. Bupychl
37 DOKADHOT H SVKADHOT I'ennas u knetounas unxxenepus" (POLL)
pokap ykap https://resh.edu.ru/subject/lesson/3939/start/105165/
" "
T pym—— Ypok Peryn.s[upm TpaHCKprIHIH/I.I/I u Tpagcnagnn (MDBI)
38 https://uchebnik.mos.ru/material view/atomic_objects/10274242?
AKCIPECCUU TEHOB Y 3YKApUOT = -
menuReferrer=catalogue
Bupycel — BHEKIIeTOUHBIE
(OpMBI )KU3HU U 00JIUTaTHBIE Ypok "Heknerounsie ¢popmsl xku3nu — Bupycol” (MILII)
39 napa3uTthl. [IpakTuyeckas 0.5 https://uchebnik.mos.ru/material _view/atomic_objects/10426216?
pabora «Co3nanue MOJeIn menuReferrer=catalogue
BHUpYyCa»
" n
BrpycHbIc 3a60NcBanns Buneo "Ot )K.I/IBOTHOI‘O K HGEJIOBG.Ky HyTI? Bnpyca (MDBI)
40 . https://uchebnik.mos.ru/material_view/atomic_objects/7721459?m
YEJIOBEKA, )KUBOTHBIX, PACTEHUU
enuReferrer=catalogue
VYpok "broTexHosorusa Kak oTpacib IPOMBIIIIEHHOCTH. "
Hanorexnonoruu B 6uonoruu u
41 (M3I)

MEIUIAHE

https://uchebnik.mos.ru/material view/atomic_objects/10409804?



https://resh.edu.ru/subject/lesson/5352/start/295780/
https://uchebnik.mos.ru/material_view/atomic_objects/10274378?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10274378?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7540872?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7540872?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288933?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288933?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://uchebnik.mos.ru/material_view/atomic_objects/10274242?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10274242?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10426216?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10426216?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7721459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7721459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10409804?menuReferrer=catalogue

menuReferrer=catalogue

VYpoxk "becnonoe u nosoBoe pazmMHokeHHE. KU3HEHHBIE

42 JKu3HEHHBIN HUKIT KJIETKU LUKJIbl pa3HbIX rpyni opranusmos" (POLL)
https://resh.edu.ru/subject/lesson/5359/start/270999/
Ypok "Marpuunsiii cuare3 JJHK" (M)
43 Marpuunsiii cuate3 JJHK https://uchebnik.mos.ru/material_view/atomic_objects/11135515?
menuReferrer=catalogue
VYpok " XpomMocoMbl. XpOMOCOMHBIN HAOOP KJICTKH.
Xpomocomsl. JlaboparopHas JlaboparopHas paboTa "M3yueHrne XpoMOCOM Ha TOTOBBIX
44 pabota «3yueHne xpoMmocom 0.5 mukpormnpenaparax"" (MOII)
Ha FOTOBBIX MUKPOIIpenapaTax» https://uchebnik.mos.ru/material view/atomic_objects/10223303?
menuReferrer=catalogue
Vpok "lenenue knetku. KineTounsiit uki. MUTO3 1 Mei03.
45 Jlenenue KIeTku — MUTO3 OO0pa3oBaHue MOJOBBIX KJIETOK Y )KUBOTHBIX U pacTeHUi"
(POII) https://resh.edu.ru/subject/lesson/3927/start/105895/
Tunsl kiieTok. Kapuokunes u
nuTokuHe3. JlaboparopHast Buneo "Knetka kak nieinoctHas xuBas cuctema. Oo1ue
46 pabora «Habmtoienue MuTO3a B 05 npu3HaKu Kietok. Tumsl kiaetok" (MOII)
KJIETKaX KOHYMKA KOPEILIKa JIyKa ' https://uchebnik.mos.ru/material_view/atomic_objects/11841871?
(Ha rOTOBBIX menuReferrer=catalogue
MUKpOTpenaparax)»
VYpok "Xuznennsrii nukin kiaetku" (MOL)
Peryisanus ;kM3HEHHOTIO UK . S . .
47 https://uchebnik.mos.ru/material view/atomic_objects/7540723?m
KJIETOK - -
enuReferrer=catalogue
Vpok "Opranusm eaunoe enoe. JKuznenesTenbHOCTh
48 OpranusM Kak eIMHOE 11ETI0e oprafHsMa (.MBLH) . ) )
https://uchebnik.mos.ru/material view/atomic_objects/75247617?m
enuReferrer=catalogue
49 Txanu pactenuit. JlaboparopHas 0.5 Ypok " JIabopatopHas padora "OcoOEHHOCTH CTPOCHUS
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pabora «/3ydenue TkaHen
pacTeHuin»

pacTenuii pa3ziauuHbix MecT oouranua"" (M3IL)
https://uchebnik.mos.ru/material view/atomic objects/11296119?

menuReferrer=catalogue

TkaHM )KUBOTHBIX M YEJIOBEKA.

VYpok "KneTku B MHOTOKJIETOUHOM Opranusme. TkaHu u
oprans!" (MOILL)

50 JlaGopaTtopHnas pabota 0.5 ; . . .
. https://uchebnik.mos.ru/material_view/atomic_objects/10304547?
«M3ydyeHne TkaHel KUBOTHBIX»
menuReferrer=catalogue
Opransbl. CucTeMsl OpraHoB. VYpoxk "KiieTku B MHOTOKJIETOYHOM opranusme. TkaHu u

51 JlaGopatopnas pabora 0.5 opransL." (MDOII)

«M3yuyeHne opraHoB LIBETKOBOTO . https://uchebnik.mos.ru/material view/atomic_objects/10297776?
pacTeHus» menuReferrer=catalogue
VYpok "Onopa tena u geuxeHue opranuzmos." (MOIL)

52 Onopa Tena opraHu3MoB https://uchebnik.mos.ru/material _view/atomic_objects/10288090?
menuReferrer=catalogue
VYpok "Onopa Tena u gBukeHue oprain3mon. Yacte 2"

53 JIBr>KeHHE OpraHru3MOB (MSLI) ) ) ) ) )
https://uchebnik.mos.ru/material _view/atomic_objects/10304477?
menuReferrer=catalogue
VYpok "l[lutanue u apixanue opranu3zmMos. " (MOIII)

54 [IuTanue opranu3mMoB https://uchebnik.mos.ru/material _view/atomic_objects/10281663?
menuReferrer=catalogue

IInTanue Mo3BOHOYHBIX VYpoxk "l[lutanue u npixanue opranuzMos. " (ML)
55 JKUBOTHBIX. [IulieBapuTensHas https://uchebnik.mos.ru/material _view/atomic_objects/10281663?
CHCTEMA YeJIOBEKa menuReferrer=catalogue
VYpok "I[lutanue u apixanue opranuzmMoB. Yacts 2" (MOIL)

56 JIpIxaHue opraHu3MoB https://uchebnik.mos.ru/material_view/atomic_objects/10279756?
menuReferrer=catalogue

57 JIpIxaHue mo3BOHOYHBIX VYpoxk "[lutanue u npixanue opraauzMoB. Yacts 2" (MDII)

JKHBOTHBIX U YCJIOBCKaA

https://uchebnik.mos.ru/material view/atomic_objects/10279756?
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menuReferrer=catalogue

Tpancnopt BemiecTB y

VYpok " Tpancnopt u BbiAeneHue y oprauusmos. " (MOILI)

58 https://uchebnik.mos.ru/material _view/atomic_objects/10400329?
OpraHu3MOB
menuReferrer=catalogue
" "
KpoBeHoCHas cucTeMa VYpok "Tpancnopt u BblAesieHue y oprauu3mMoB. Yactp 2
(MDBII)

59 IMO3BOHOYHEBIX JKUBOTHBIX U . . . . .

https://uchebnik.mos.ru/material _view/atomic_objects/10409723?
yeJI0BeKa

menuReferrer=catalogue

VYpok "Tpancnopt u BblAenieHue y opranu3moB. Yactp 2"

60 Boinenenue y opranusmoBn (M3 ) . . . .
https://uchebnik.mos.ru/material view/atomic objects/10409723?
menuReferrer=catalogue
Ypok "IMMYHUTET U €T0 3HAYUMOCTH B O0phOe C
nHpEKIMOHHBIMU 3a0oneBanusMu’ (MOIII)

61 3amura y OpraHu3MOB . . .
https://uchebnik.mos.ru/material view/lesson templates/1659250?
menuReferrer=catalogue
VYpok "Ummynurer. Mctopust otkpeituil." (M3IL)

62 NmmyHHas cucrteMa yenoBeka https://uchebnik.mos.ru/material_view/atomic_objects/10911775?
menuReferrer=catalogue
VYpok "PaznipaxkuMocTh U peryisuus y OpraHu3MoB."

63 Paznpaxumocts u perynsuus y (MDBII)

OPTraHU3MOB https://uchebnik.mos.ru/material _view/atomic_objects/10452998?
menuReferrer=catalogue

I'yMOpATBHAS Pery/Ismes K VYpok "PaznipaxxuMocTh U peryisiuus y OpraHu3MOB.
(MDBII)

64 SHJOKPUHHAs CUCTEMA . S . .
https://uchebnik.mos.ru/material view/atomic objects/10461267?

JKUBOTHBIX U YCJIOBEKA - -
menuReferrer=catalogue

65 ®opMbl pa3MHOKEHUS Vpok "®opMbl pa3MHOKEHHUSI OPraHU3MOB. becnooe

OpraHnu3mMoB

pazmuosxenue" (MOII)
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https://uchebnik.mos.ru/material _view/atomic_objects/7540798?m
enuReferrer=catalogue

Buneo "IlonoBoe pa3MHOKEHHE, €r0 OTIUYHUS OT OECIO0JI0TO.
[Taprenorenes" (MOIL)

66 [TonoBoe pazMHOXKeHUE i ) ) ) )
https://uchebnik.mos.ru/material _view/atomic_objects/11839671?
menuReferrer=catalogue
Ypok "Meiio3. 3nauenue meiioza" (ML)

67 Meiios https://uchebnik.mos.ru/material_view/lesson_templates/2115848?
menuReferrer=catalogue

I"ameTorenes. OOpa3zoBaHue U
Pa3BUTHE TIOJIOBBIX KJIETOK.
VYpok "I'amerorenes y ;kuBoTHbIX" (MOLLI)
JlaGopaTtopHnas pabota ] i ] ] )
68 0.5 https://uchebnik.mos.ru/material_view/atomic_objects/10304642?
«M3ydeHne cTpoeHus MOJIOBBIX - -
menuReferrer=catalogue
KJICTOK Ha TOTOBBIX
MHUKpOIIpenaparax»
69 WNunuBunyansHOE pa3BUTHE VYpok «OHTOreHe3. DMOPHOHATIBLHOE Pa3BUTHE OpraHU3Ma.»
OpraHu3MOB — OHTOI'€HE3 (POII) https://resh.edu.ru/subject/lesson/5630/start/132920/
Buneo "Kak sierue 3anioMHUTH pacioyiOKEHUE
70 3akjagKa OpraHoB U TKaHEH U3 3apopleBbix JUcTKoB" (ML)
3apOJIBIIIEBBIX JIMCTKOB https://uchebnik.mos.ru/material view/atomic_objects/11527295?
menuReferrer=catalogue
Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnas pabota VYpox "Poct u pazsutue opranuzmon" (ML)
71 «BpbIsBIEHHE TPU3HAKOB 0 https://uchebnik.mos.ru/material_view/atomic_objects/7490396?m
CXOJICTBA 3apObIIIEH enuReferrer=catalogue
MTO3BOHOYHBIX KHUBOTHBIX)»
Pa3zMHoxeHue u pa3BuTHE VYpok "Pa3Butue moioBbIX KJIETOK U OILIOOTBOPEHUE Y
72 pactenuii. JlaboparopHas 0.5 pactenuii" (MOIII)

pabota «CTpoeHue opraHoB

https://uchebnik.mos.ru/material view/atomic_objects/10400458?
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Pa3MHOKCHH A BBICIINX

menuReferrer=catalogue

pacTeHuin»
73 KonTponbnas pabota
" Vpok "I'eneruxa. Metoapl reHeTUKH. | 'eHeTn4Yeckas
CTOpUS CTAHOBJICHUS U
tepmunoiorus” (MOLI)
Pa3BUTHUS TCHETUKU KaK HAYKHU. . . . .
https://uchebnik.mos.ru/material view/atomic_objects/8764839?m
OcCHOBHBIE OHSTHS U1 CUMBOJIBI = -
74 0.5 enuReferrer=catalogue Buneo "Odopmienue 3amaq mo
renetuku. JlaboparopHas \
abora «/Ipo3oduna Kkak 00BEKT reneruie” (MSIH)
P P . https://uchebnik.mos.ru/material view/atomic_objects/8979229?m
T€HETUYECKUX UCCIIEI0BaHUID)
enuReferrer=catalogue
3aKOHOMEPHOCTH HACTIEAOBAHUS
pu3HaKoB. MoHOTrHOpUIHOE VYpox "Monorubpuanoe ckpemubanue. [lepBbiii 1 BTOpoit
75 ckpeuiuBanue. [Ipakruueckas 0.5 3akoH Menpens. ['eHeTnueckas CHMBOJIMKA U
paborta "HU3yuenue pe3ynbTaToB . tepmuHonorus” (POLL)
MOHOTHOPHUIHOTO CKPEIIMBaHUS https://resh.edu.ru/subject/lesson/5386/start/301065/
y Ipo3oduisr”
n n
Ty m—— Ypok MOHO.FI/I6pI/II[HOG CermgBaHHe .(MBL.H)
76 https://uchebnik.mos.ru/material view/atomic_objects/7854335?m
MOHOTHOPHUIHOTO CKPEIIUBAHHUS = —
enuReferrer=catalogue
Vpok "AinensHble reHbl. AHATU3UPYIOIIEe CKpeluBaHue"
77 AHaJ'II/ISI/IpyI-OH_Iee CKpelLIBaHHUE. (MQI_H)
Henonxoe ntomMuHnpoBaHne https://uchebnik.mos.ru/material view/atomic_objects/10806430?
menuReferrer=catalogue
JuruOpuaHoe cKpelrBaHue.
[IpakTuueckas pabora VYpox «Iurubpunnoe ckpemuBanue. Tpetuii 3akoH
78 «3yueHue pe3ynbpTaToB 0.5 Mengens.» (POIL)
JUTUOPUIHOTO CKPEUINBAHUS Y https://resh.edu.ru/subject/lesson/4725/start/107947/
JPO30(HITBI
79 [uTosnornyeckre OCHOBBI Ypok "Iurubpuanoe ckpemmupanue" (ML)



https://uchebnik.mos.ru/material_view/atomic_objects/8764839?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8764839?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8979229?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8979229?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://uchebnik.mos.ru/material_view/atomic_objects/7854335?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7854335?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10806430?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10806430?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4725/start/107947/

JTUTHOPUTHOTO CKPEIIMBAHUS

https://uchebnik.mos.ru/material _view/atomic_objects/9391251?m

enuReferrer=catalogue

CHGHHGHHOG HaCJICAJOBaHUC

VYpok «CuemnenHoe HacineaoBanue reHos.» (POIII)

80 .
IIPU3HAKOB https://resh.edu.ru/subject/lesson/4755/start/118828/
XpOMOCOMHAS TEOpHA Ypok "XpomocomHas Teopus HacaeacTBeHHocTH" (MOII)
81 A ICTBOHHOC https://uchebnik.mos.ru/material view/lesson_templates/1093407?
HACJIEJACTBEHHOCTH = —
& menuReferrer=catalogue
Vpok "I'eneruxa nona. HacienoBanue, clienieHHOE C
nosioM" (MO
82 I'eneTuka nosa ( 9. ) S . .
https://uchebnik.mos.ru/material view/atomic_objects/10873320?
menuReferrer=catalogue
VYpok "I'enotun u cpena. Henacneacrtsennas
23 I'enorun kak nenocruas u3MeHunBocTh" (MOII)
cUcremMa https://uchebnik.mos.ru/material view/atomic_objects/94729437?m
enuReferrer=catalogue
I — Vpok "I'eneruxa. Metoapl reHeTUKH. | 'eHeTn4Yeckas
. TepMHHOJIOTHS 1 cuMBosuka" (MOL)
84 pa3BUTHS PACTEHUM, ) KUBOTHBIX ) ) )
. https://uchebnik.mos.ru/material view/lesson_templates/2014302?
menuReferrer=catalogue
" VYpok "OCHOBHbBIE 3aKOHOMEPHOCTH U3MEHYMBOCTHU:
3MEHYMBOCTH MPU3HAKOB.
85 B P Mo (pUKAIIMOHHAs, KOMOMHATHBHAS M MyTallMOHHAs "
Wbl U3MEHYUBOCTHU .
(POII) https://resh.edu.ru/subject/lesson/5387/start/17435/
Mo dHKaImOHHas Ypoxk "Momudukarnrontast usmeHunBocTs" (ML)
86 AMCHUIBOCTE https://uchebnik.mos.ru/material_view/atomic_objects/10452922?
menuReferrer=catalogue
BapuaunonHslii pag u Buneo "BapuannoHHsiil ps1 U BapualimoHHasi KpUBasl.
27 BapUallMOHHAs KPUBas. 0.5 Hopwma peakun npusnaka. [Ipaktudeckas pabora

Jlaboparopuas pabora
«HccnenoBanue

«M3yuenne Moan(pUKanOHHON N3MEHYUBOCTH, TIOCTPOCHUE
BapHallMOHHOTO psija U BapuallMoHHOM kpuBoi»" (MOL)
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https://resh.edu.ru/subject/lesson/4755/start/118828/
https://uchebnik.mos.ru/material_view/lesson_templates/1093407?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1093407?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/9472943?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9472943?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2014302?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2014302?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://uchebnik.mos.ru/material_view/atomic_objects/10452922?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10452922?menuReferrer=catalogue

3aKOHOMEPHOCTEN

MO (PUKAITIOHHOM
n3MeHUYnBOCTH. [locTpoeHue
BAPUALIMOHHOTO Psi/ia U
BAPUALIMOHHON KPUBOII»

https://uchebnik.mos.ru/material _view/atomic_objects/11841799?

menuReferrer=catalogue

Buneo "BapuanuoHHslii psa v BapualliOHHAs KpUBasl.
Hopwma peakiuu npusnaka. [Ipaktuueckas padbora

I'enoTunuueckas " .

«M3ydyenune MoaupuKanOHHON H3MEHYNBOCTH, TOCTPOCHUE
88 n3MeH4YnBoCTh. KoMOuHaTHBHas yi Auduican . Y Mg m
BAapUALIMOHHOTO Ps/1a U BAPUALIUOHHON KPUBOI»

U3MEHYUBOCTh prall ) P p. H . .p . ( )
https://uchebnik.mos.ru/material view/atomic_objects/11841799?
menuReferrer=catalogue

MyTtanuoHHas ”3MEHUYNUBOCTb.

Ypok "Myranuonnas usmMeHunBocts" (MOL)

[IpakTuueckas pabora ) o . ;

89 0.5 https://uchebnik.mos.ru/material _view/atomic_objects/10874489?

«Mytanuu y npo3oduisl (Ha
menuReferrer=catalogue

TOTOBBIX MUKpOIIpernapaTax )

VYpok "3aKOHOMEPHOCTH MYTallMOHHOT'O IIpoLiecca.
[IpnunHBl BOSHUKHOBEHHS MyTallUil. 3aKOH

3aKOHOMEPHOCTH 3

TOMOJIOTUYECKHX PSA0B B HACIIEICTBEHHOW N3MEHYMBOCTH"
90 MYTallMOHHOTO ITpoLEecca.
(MDIII)

DONHUreHeTuKa v SMUTeHOMHUKA . . . .
https://uchebnik.mos.ru/material view/atomic_objects/10547037?
menuReferrer=catalogue

['eneTuka yenosexa.

91 [IpakTrueckas pabota 0.5 VYpok "I'eneruka yenoseka" (POIII)
«CocraBiieHUE U aHAIU3 ' https://resh.edu.ru/subject/lesson/3653/start/47180/
POAOCIOBHOM

. Ypok "Menununckas reaeruka” (MOLI)

MeToabsl METUIITHCKON ] ) )

92 https://uchebnik.mos.ru/material view/lesson_templates/1493058?

TCHETUKU - _
menuReferrer=catalogue

93 3HaueHne MeJUIIMHCKOMI Ypok "3HaueHne reHeTuky st MmeaunuHb" (MBI
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TCHCTUKU B Hpe[[OTBpaHIeHI/II/I nu
JICUCHUHU I'CHCTHUYCCKUX
3a00JIEBAHUI YEJIOBEKA

https://uchebnik.mos.ru/material _view/atomic_objects/10739813?
menuReferrer=catalogue

OCHOBHBIE ITOHATHS CCJICKIINU.
Jlaboparopuas pabora

VYpok "I'eneruka u cenexkuus" (POL)

94 «M3yueHne copToB KyJIbTYPHBIX 0.5 .
y N p YARLYP https://resh.edu.ru/subject/lesson/3861/start/295751/
pacTeHUH U MOPOJ1 JTOMAITHUX
YKUBOTHBIX)
MeTo/bl CENEKIITMOHHON
paGorsL. JTabopatopHas paboTa Vpox "Cenexkuust kak nporiecc u kak Hayka" (MOILI)
95 s e' & METOILOB Calle 0.5 https://uchebnik.mos.ru/material view/atomic objects/10710481?
YEHHE METOJO0B CEICKITUU
y N s H menuReferrer=catalogue
pacTeHum»
JocTrkeHus ceeKuu Vpok "Hoctuxenus cenekuuu B Poccun. Cenexuust
96 pacTeHU U )KMBOTHBIX. 0.5 pacrenuii" (MOIL)
[TpakTudeckas padora ' https://uchebnik.mos.ru/material view/atomic_objects/10844092?
«IIpuBuBKa pacTeHUiD» menuReferrer=catalogue
CoxpaHeHue, U3y4eHue u VYpoxk "Jloctmkenus cenekuuu B Poccun. Cenexiust
’ pacrenuii" (M3III)
97 KCIOJIb30BAHUE T€HETUYECKUX . . . .
CCVDCOB https://uchebnik.mos.ru/material _view/atomic_objects/10844092?
peeyp menuReferrer=catalogue
buorexnonorus kak Hayka u )
OTpACHb NPOH3BOCTBA VYpok "buotexHosorus, e€ HarpaBIeHUs U IEPCIIEKTUBBL."
' (MDIII)
98 [TpakTudeckas padora 0.5 . o ) )
J3vaerie ofLeKTo https://uchebnik.mos.ru/material_view/atomic_objects/8839150?m
YyeHHe 00BEKTOB = -
y enuReferrer=catalogue
OMOTEXHOJIOTHH
VYpox "OBomtonnonnas teopust U. Jlapsuna. CunTeTndeckas
99 OcCHOBHEBIE HAITPABJIEHUS Teopus sBomonun” (MOII)

CHUHTETHYECKON OMOIOTHHI

https://uchebnik.mos.ru/material _view/atomic_objects/7544136?m
enuReferrer=catalogue
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XpOMOCOMHaH U IrCHHasd

VYpok "I'ennas unxenepus” (MOLL)

100 1 https://uchebnik.mos.ru/material view/lesson templates/1962389?
WHXXEHEPUS = =
menuReferrer=catalogue
VYpok "broTexHosorusa Kak oTpacib IPOMBIIUIEHHOCTH. "

101 Menunuackue OMOTEXHOIOTUU 1 (M3 ) ) ) . .
https://uchebnik.mos.ru/material _view/atomic_objects/10409796?
menuReferrer=catalogue

102 KonTponbHas padora 1

OBIIEE KOJIMYECTBO YACOB I10 102 14

I[TPOT'PAMME



https://uchebnik.mos.ru/material_view/lesson_templates/1962389?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1962389?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/10409796?menuReferrer=catalogue

11 KIIACC

Koan4yecTBO 4acoB

Ha
Kon
IIpak Ta
TPOJI
Ne THyec | M3
Tema ypoxka Bcer bHBI JIeKTPOHHBIE HU(PPOBBIE 00pa3oBaTebHbIE PeCypChl
n/n KHe y4
0 e
paGor | €H
pabo
bI us
ThI
| OBosroMoHHas Teopust Y. | Ypok «BO3HUKHOBEHHUE U PA3BUTHUE IBOJIIOIMOHHBIX UICH»
JlapBuHa (POII) https://resh.edu.ru/subject/lesson/5393/start/131997/
) JIBHOKyIIHE CUIIBI 3BOJIFOLIUN 1 Ypoxk «JlokazarenbcTBa 3Bosrorumy (PO
BUJ0B 110 Y. JlapBuny https://resh.edu.ru/subject/lesson/5391/start/301036/
Bopnrba 3a cymecTBoBanue, VYpok "UckycctBennsiit or6op" (MILL)
3 €CTECTBEHHbIN U 1 https://uchebnik.mos.ru/material view/atomic_objects/10712011?
HCKYCCTBEHHBIN 0TOOp menuReferrer=catalogue
n
DopMUpOBAHHS VYpok "OBomononHas Teopus Y. Japsuna. Cunrerudeckas
. teopus sBostonun" (MOIII)
4 CUHTETUYECKOW TEOPUHU 1 ) ! ) ) )
https://uchebnik.mos.ru/material view/atomic_objects/7544136?m
SBOJTIOLIUA
enuReferrer=catalogue
T LT — Ypok "Mukpossontonus. Bunoo6pasosanue. [Tomymsius —
aneMeHTapHas exunauIa oo’ (MOIII)
5 MpoLECcCa: MUKPOIBOJIIOLHUS U 1 ’ ) ; - )
https://uchebnik.mos.ru/material_view/atomic_objects/9729790?m
MaKpO3BOJTIOLUS - =
enuReferrer=catalogue
6 [HonynAuus — syeMeHTapHas 1 VYpok «Bug. Kpurepuu Buna. [onynsauun» (POLI)
€JIMHUIIA SBOIIOIUN https://resh.edu.ru/subject/lesson/4949/start/
7 3aKOH T€HETUYECKOro | 0.5 VYpok «MexaHu3Mbl 3BOJIOIMOHHOTO Tiporieccay (POI)

paBHoBecus JIx. Xapau, B.

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



https://resh.edu.ru/subject/lesson/5393/start/131997/
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Baitn6epra. JlaboparopHas
pabora «BrIsiBIeHUE
M3MEHYMBOCTH Y 0COOeH
OJTHOT'O BUJIa»

DnemMeHTapHbIe (HAKTOPHI

VYpoxk "®akTtops! 3Bosorun” (M)

OpraHu3MOB:

8 https://uchebnik.mos.ru/material _view/atomic_objects/9492588?m
3BOJIIOLUA
enuReferrer=catalogue
n 2 "
ekt ocrosarens. Dbpexrt Ypox I[pelx@ TeHOB KaK qoe‘ucrop sosroruu” (MOLL)
9 https://uchebnik.mos.ru/material view/lesson_templates/1929358?
OyTBLIOYHOTO TOPJIBIIIKA
menuReferrer=catalogue
Murpatn. Mo VYpok "BungoobpazoBanue — pe3yabTaT MUKPOIBOJIIOIHH.
. W3omnsmus u Bugoo6pazosanue” (MOILI)
10 MOTYJISIIIAI:: Teorpaduaeckas, ) ) ) ) )
https://uchebnik.mos.ru/material view/atomic objects/11319817?
OmosornuecKas
menuReferrer=catalogue
EctectBennslit or60p — Y \
1 HATpaBIAIOMMiE (aKTO Ypok "®opmbl ectecTBeHHOT0 0TO0pa B nomynsauuu" (POLI)
P P https://resh.edu.ru/subject/lesson/5389/start/107051/
3BOJIIOLIUU
Buneo "Ilonosoii ot6op" (MOIII)
12 [TosoBoit 0TOOP https://uchebnik.mos.ru/material _view/atomic_objects/8478858?m
enuReferrer=catalogue
[TpucnocobneHHOCTH
OpraHU3MOB KaK pe3yibTaT
MHUKPO3BOIIOLHUH. VYpok "lIpucroco6neHHOCTb - pe3yabTaT AeHCTBUS
13 JlaGopaTopHnas pabota 0.5 dakropos »Boonuu. Bugoodpazosanue" (POIII)
«U3yuenue apomopdo30B u https://resh.edu.ru/subject/lesson/5390/start/295809/
UMO0AIANITAlNI Y paCTeHUHN U
KUBOTHBIX)»
14 ITpumeps! npucnocobiieHuit y 0.5 VYpok "llpucniocobnennocts opranuzmos.”" (MOIL)

https://uchebnik.mos.ru/material view/atomic_objects/11086557?
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MOpP(OJIOTHYECKHE,
¢busnonornueckue,
OHMOXUMUYECKUE,
noBeneHueckue. JlaboparopHas
pabora «IIpucnocobneHus
OpPraHu3MOB U MX
OTHOCHUTEIIbHAS
11eIeCO000Pa3HOCTE)»

menuReferrer=catalogue

Bun, ero kpurepuu u
CTpyKTypa. JlabopaTopHas

VYpoxk "Bug. Kpurepuu Buna" (MOLL)

15 pabota «CpaBHeHUE BUOB 110 0.5 https://uchebnik.mos.ru/material_view/atomic_objects/10875893?
Mopdonoruaeckomy menuReferrer=catalogue
KPUTEPHUIO»
Ypoxk "Buz. Kpurepuu Buna" (MOILI)
16 CrpykTypa BUaa https://uchebnik.mos.ru/material _view/atomic_objects/10875893?
menuReferrer=catalogue
Ypok "BunoobpazoBanue — pe3ynbTaT MUKPOIBOTIOLUN"
17 BunoobpazoBanue xkak (MDII)
pe3ybTaT MUKPOIBOJIFOLUA https://uchebnik.mos.ru/material view/lesson_templates/1970557?
menuReferrer=catalogue
Ypoxk "Ummynurer. Mctopust otkpsituii. Yacts 3" (MOIL)
CBs13b MUKPOIBOJIIOIIMHU U . S . .
18 https://uchebnik.mos.ru/material view/atomic_objects/10917450?
AMUEMHUOJIOTHI - =
menuReferrer=catalogue
n n
MaKposBoTIOLS. VYpoxk "[laleoHTOIOrMYECKUE METOIBI U3YUEHUS IBOJIFOLIUN
(MDBIII)
19 [TaneonTomornyeckrue METOAbI ) ) ) ) )
https://uchebnik.mos.ru/material view/atomic_objects/11012270?
M3Yy4YE€HUs 3BOIIOLUU - =
menuReferrer=catalogue
20 buoreorpaduyeckue MeToabI VYpok "buoreorpadguieckie METOIbI H3y4EHUS IBOTIONNN."

HU3YUCHUS 5BOJIIOIUN

(MDIII)
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https://uchebnik.mos.ru/material view/atomic_objects/11407674?

menuReferrer=catalogue

DOMOpPHUOIOTHYECKHE U

VYpok "CpaBHHUTEITBHO-MOpP(DOIOTHIECKHE U

21 CpaBHHUTEIBHO- IMOpPHOIOrHYecKre MeTOAbI n3yueHus 3posorun” (MOIII)
MOpP(OJIOTHIECKUE METOIBI https://uchebnik.mos.ru/material_view/atomic_objects/11034945?
W3Yy4YEHUS SBOITIOLUN menuReferrer=catalogue
MonekynsapHO-reHEeTUUECKHUE, VYpoxk "'eneTnyeckrue 1 MaTeMaTUYECKUE METO/IbI H3yUCHUS

2 OMOXUMUYECKUE sposronnu” (MOIII)

MaTEMaTUYECKUE METOIBI https://uchebnik.mos.ru/material view/atomic_objects/11031797?
W3Yy4YEHUS SBOJIOLUN menuReferrer=catalogue
Ypok "O01ue 3akoHOMepHOCTH (TIpaBUia ) HBOIOLHN."
3 OO01mure 3aKOHOMEPHOCTH (MDII)
3BOJIOLUHU https://uchebnik.mos.ru/material view/atomic_objects/10884897?
menuReferrer=catalogue
ok "Aporenes. BrisiBiienue apomop(o30B y pacTeHUM U
AnanTtuBHas paguanus. vp p P pb yp
#UBOTHBIX." (MOILI)
24 HepaBHoMepHOCTH TEMIIOB ; ) ) ) )
https://uchebnik.mos.ru/material _view/atomic_objects/11834088?
9BOJTIOLIUU
menuReferrer=catalogue
VYpok "'unoTe3bl NpouCXoXaAeHUs KU3HU Ha 3eme"
Hayunsble runoressl
(MDBIII)
25 MPOUCXO0XKICHUS KU3HU HA ) ) ) ) )
https://uchebnik.mos.ru/material_view/atomic_objects/9355460?m
3emiie
enuReferrer=catalogue

26 JloHayuyHble NpeICTaBIECHUS O VYpok "Pa3Butue npeactaBieHii 0 BOBHUKHOBEHUH KU3HU"
3apOXKACHUH KU3HU (POII) https://resh.edu.ru/subject/lesson/3874/start/301094/

7 OcCHOBHBIE 3TaIbl VYpok «ITtansl pazButus xku3HU Ha 3emuie.» (POIII)
HEOPraHUYECKOW 3BOIIOIUN https://resh.edu.ru/subject/lesson/3885/start/270127/

VYpok "I'unores3sl MPOUCXOXKACHUS KU3HU Ha 3emie"

28 ['unoTe3sl 3apoKICHUS KUZHU (MDBIII)

https://uchebnik.mos.ru/material view/lesson_templates/2075285?
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https://uchebnik.mos.ru/material_view/atomic_objects/11031797?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue

menuReferrer=catalogue

HcTopus 3emau 1 MeToIbl €€
uzyuenus. JlaboparopHas

VYpox "Uctopus 3eman u metoas! e€ uzyuenus" (ML)

29 pabota «/3ydeHue U OnMCaHue 0.5 https://uchebnik.mos.ru/material _view/atomic_objects/11012250?
HCKOIIAEMbIX OCTATKOB menuReferrer=catalogue
JPEBHUX OPTaHU3MOBY»
HaYalbHbLe STALLL VYpok "Hauano opranudeckoii spostonun." (M3LII)
30 i — https://uchebnik.mos.ru/material view/atomic_objects/11002425?
menuReferrer=catalogue
VYpok " Hauano opranuueckoii sBostonuu. Yacts 2" (ML)
31 DBOJIIOLMS 3YKApUOT https://uchebnik.mos.ru/material _view/atomic_objects/11002477?
menuReferrer=catalogue
OcCHOBHBIE 3Tarbl YBOJIIOIIUU
PaCTUTEIIBHOTO MUPA. VYpok "OCHOBHBIE 3Tallbl pa3BUTUSL PACTUTEIBHOTO MHUpa"
1 [IpakTuyeckas pabora 0.5 (MDII)
«3yuenue ocobeHHOCTEH https://uchebnik.mos.ru/material view/atomic_objects/11304104?
CTPOEHHUS PACTEHUI Pa3HbIX menuReferrer=catalogue
OTJIETIOBY
VYpok "OCHOBHBIE 3Tallbl pa3BUTHS KUBOTHOTO MUpa."
33 OCHOBHBIE 3Tarbl YBOIIOLUU (MDBIII)
JKUBOTHOTO MUPaA https://uchebnik.mos.ru/material view/atomic_objects/11304148?
menuReferrer=catalogue
DBOJTIOLHS )KUBOTHBIX.
IipaxTHueckas pabora Ypok "DBononus opranndeckoro Mupa. ApoMop¢o3sl
34 «3yuenue ocobeHHOCTEH 0.5 HKUBOTHEIX" (.MSIH) L ) )
https://uchebnik.mos.ru/material view/atomic_objects/98074597m
f;lf;:f:lej:BBOHquHX enuReferrer=catalogue
35 PazpuTune xu3Hu Ha 3emMiie 1Mo VYpok "Pa3Butue xku3Hu B Me3030iickyto spy" (MOIII)

opaM U nepuogam

https://uchebnik.mos.ru/material view/atomic_objects/11429505?
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menuReferrer=catalogue

MaccoBble BBIMUPaHUS —

VYpok "lIpennocbuiku BO3HUKHOBEeHHS napBuHu3Ma" (MOILL)

36 DKOJIOTUYECKUE KPU3UCHI https://uchebnik.mos.ru/material view/atomic_objects/11303957?
MPOIILIIOTO menuReferrer=catalogue
VYpoxk "lIpucnocodienrne opranu3mMoB K JEHCTBUIO
37 CoBpeMeHHbIIi 9KOIOIHYECKUI sKoJIornueckux (axropos 4. 2" (MIIII)
KpH3HC, €T0 OCOOCHHOCTH https://uchebnik.mos.ru/material_view/atomic_objects/8488097?m
enuReferrer=catalogue
VYpok "Cucrema oprannyeckoit npupoas! Kapna Jlunues"
38 COBpeMeHHa;I CHCTEMA (MBU_[)
OPraHUYECKOrO MPOILIIIOTO https://uchebnik.mos.ru/material _view/lesson_templates/1948835?
menuReferrer=catalogue
VYpok "Muoroo6paszue oprannyeckoro Mupa. [IpuHIumns:
OCHOBHBIE CUCTEMaTHYECKUE
39 e — cucrematuku" (POLL)
https://resh.edu.ru/subject/lesson/5395/start/107347/
VYpok "AHTponosiorus — Hayka o uyenoBeke. CTaHOBJICHHE
40 AHTpONOJIOTHS] — HayKa O MIPEACTABJICHUH O TporcxoxkaeHuH uenaoeka' (ML)
YEJIOBEKE https://uchebnik.mos.ru/material view/atomic_objects/11295813?
menuReferrer=catalogue
. VYpok "bawmxkaiinme "poACTBEHHUKHU" YeJIOBEKa CpeIn
Pa3Butue npeacrasnenuii o
41 T ———— KUBOTHBIX. JTamnsl 3BooIuH npumatos" (POIL)
https://resh.edu.ru/subject/lesson/4951/start/290181/
Mecto 4enoBeka B CUCTEME
OpraHMYeCcKOro Mupa.
Buneo "Bo3HukHOBEHHE MTPSAMOXO0XKICHUS y YyeIoBeka"
JlaGopaTopHnas pabota
42 «3yuenue ocobeHHOCTEN 0.5 (ML)

CTPOCHUS CKECJICTA YCJIOBCKA,
CBsA3aHHBIX C
MMPAMOXOKIACHHUCM»

https://uchebnik.mos.ru/material view/atomic_objects/8512884?m
enuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/11429505?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11303957?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11303957?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8488097?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8488097?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1948835?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1948835?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://uchebnik.mos.ru/material_view/atomic_objects/11295813?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11295813?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://uchebnik.mos.ru/material_view/atomic_objects/8512884?menuReferrer=catalogue
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JIBroKyIME CUIIBI

VYpok "CoBpeMeHHBIEC MPECTABICHUS O IPOUCXOXKICHUN
4esioBeKa. DBOJIIOIMS YeloBeKa (aHTponoreHes). JABuxymme

43 aHTpPOIIOTeHE3a cuiibl anTpornoreHesa." (MOII)
https://uchebnik.mos.ru/material view/atomic_objects/74344707m
enuReferrer=catalogue
VYpok "JIBuKy1ire cuiibl aHTpornorenesa. Pacel uenoseka, ux

CooTHolieHrne OHOIOTHIECKUX MIPOUCXOKACHUE U €IUHCTBO. YeIoBeK - OMOCOIUaTBLHOE

44 1 COIMATBHBIX (haKTOPOB B cymectso." (MOII)

AHTPOIIOTEHE3E https://uchebnik.mos.ru/material view/atomic_objects/74344887m
enuReferrer=catalogue
VYpok "Oranel anTponoreHesa. Pacel yenoseka, ux

OCHOBHBIE CTALHH MPOUCXOKACHUE U €IMHCTBO. YemoBek - OMOCOIUaIbLHOE

45 cymecto" (MOII)

aHTpPOIIOreHe3a . S . .
https://uchebnik.mos.ru/material view/atomic_objects/94446147m
enuReferrer=catalogue
Buneo "I'enerrka — Hayka 0 HaCJI€ICTBEHHOCTH U

[aTcoreHeTiKa I M3MEHYUBOCTH. VICTOpUS CTAaHOBJICHUS U Pa3BUTHUSA

46 U reHeTkH. Meto sl reretuku’ (MOII)
https://uchebnik.mos.ru/material view/atomic_objects/11843815?
menuReferrer=catalogue

DBOJIOLIS COBPEMEHHOTO VYpoxk "llosBienne yenoBeka pazyMHOro. @akTopsl

47 qerToBCKa sBosronnu yenoseka' (POIL)

https://resh.edu.ru/subject/lesson/3906/start/283994/
YenoBeueckue pachl. VYpok "Uenoseueckue pacel. Posb uzosnsnmu B

43 [TpakTnueckas paboTta 0.5 dbopmupoBannu pacosbix npusHaxkoB" (MOIL)

«M3yueHne 3K0JT0THYECKUX ' https://uchebnik.mos.ru/material view/lesson_templates/2063644?
aJlanTalnil YeI0BEKa menuReferrer=catalogue

49 MexIUCIUTIIIMHAPHBIE METOIbI VYpok " AHTponosiorusi — HayKa o uejoBeke. CTaHOBJICHHE

AHTPONOJIOTUH

MIPEACTABJICHUH O TporcxoxkaeHun uenaoeka' (ML)
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https://uchebnik.mos.ru/material view/atomic_objects/11295813?

menuReferrer=catalogue

3apokJeHUE U pa3BUTHE

VYpok "Opranusm 1 okpyxarouasi cpesia. IKOJIOrH4ecKue

50 dakropsr" (POILI)
9KOJIOTUU .
https://resh.edu.ru/subject/lesson/5392/start/8378/
MeTo/1bl 5KOJIOTHH.
Jlaboparopuas pabora Ypok "Mertoasl sxonoruu.”" (M3IIL)
51 «3yueHne mMeToa0B 0.5 https://uchebnik.mos.ru/material view/atomic_objects/10832268?
3KOJIOTUYECKUX menuReferrer=catalogue
HCCIeA0BaHUN
3HAYCHIC SKOTOIHICCKIX VYpok "Mertoasl 3xonoruu. Yacts 2" (MOLL)
52 S OBeKA https://uchebnik.mos.ru/material view/atomic objects/10832391°?
HaHUN JUIs1 4EJIOBEK - =
A menuReferrer=catalogue
VYpox "Dxonoruueckue paxropsr" (MILL)
53 Dkosnoruueckue GpakTopsl https://uchebnik.mos.ru/material_view/atomic_objects/9467601?m
enuReferrer=catalogue
Abnornueckue gaxtopsl. CBer
Kak SKOJIOrHUecKHil haKTop VYpox "BiusiHre OCHOBHBIX a0MOTHYECKUX (DaKTOPOB Ha
' »uBble opranu3mel. Ceet." (ML)
54 Jlaboparopuas pabora 0.5 . A ) .
«B eHIe COCOBICHILH https://uchebnik.mos.ru/material view/atomic objects/11482042?
BISIBJICHUE TIPUCIT JICHUN - =
p menuReferrer=catalogue
OpPraHU3MOB K BIIMSHUIO CBETa»
AbGuotnueckue GaKkTopEbI.
Temneparypa kax
T VYpok "BrausiHrue OCHOBHBIX a0MOTUYECKUX (PAKTOPOB Ha
55 JaGopatopHas pabota ' 0.5 KUBBIe Oopranu3mMel. Temnepatypa." (MOLL)
B 6 . https://uchebnik.mos.ru/material view/atomic objects/11484442?
«BpIsiBIEHUE TPUCTIOCOOICHHIT - -
P menuReferrer=catalogue
OpraHU3MOB K BIUSHUIO
TEeMIIepaTypbI»
56 AOGuotuyeckue GhaKkTopsbI. 0.5 VYpok "BiusiHrue OCHOBHBIX a0MOTUYECKUX (PAKTOPOB Ha
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BraxHOCTE KaK SKOJIOTHYCCKUM
dakrop. JlaboparopHast pabota
«AHaTOMHYECKHE OCOOCHHOCTHU
pPacTeHHIA U3 pa3HbIX MECT
00UTaHU

XKUBbIe opranu3mMsel. Bnaxuocts" (MOLL)
https://uchebnik.mos.ru/material view/atomic objects/11220639?

menuReferrer=catalogue

Ypok "Cpena oburanus. Bonnas cpena oouranus" (MOII)

57 Cpenbl oOuTaHus OPraHu3MOB https://uchebnik.mos.ru/material_view/atomic_objects/11050821?
menuReferrer=catalogue
VYpok "buonornueckue putmsl. [Ipucnocobnenus
OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM Cpe/ibl”
58 buonornueckre puTMbl (MDIII)
https://uchebnik.mos.ru/material view/atomic_objects/11509021?
menuReferrer=catalogue
VYpoxk "XKuznennsie popmbl opranuzmos” (MIII
XKuznennsie popmbl P . bop . P . . ( . )
59 https://uchebnik.mos.ru/material _view/atomic_objects/11133957?
OpraHu3MOB
menuReferrer=catalogue
VYpoxk "buotnueckue B3aumoneiicteus. Konkypenmus"
MBI
60 buotnueckue GakTopsl ( ) . L ) )
https://uchebnik.mos.ru/material_view/atomic_objects/11154483?
menuReferrer=catalogue
3HayeHHe OMOTHYECKUX Vpok "buotnueckue B3auMoaeNnCTBHSL. AMEHCAIHU3M.
61 B3aUMOJICHCTBUMN IS Hetitpanuzm" (MOILI)
CYLLIECTBOBAHUS OPIaHU3MOB B https://uchebnik.mos.ru/material view/atomic_objects/11172796?
cpene oouTaHus menuReferrer=catalogue
VYpok "Dkonoruueckue xapakTepUCTUKH MOmyasuuu"
2 DKOJIOTUYECKHUE (MDII)
XapaKkTEePUCTUKU MOMYJIALIUU https://uchebnik.mos.ru/material view/atomic_objects/11193816?
menuReferrer=catalogue
63 OcHOBHBIE TIOKa3aTENn VYpok "DKkonornyeckue XxapakTepUCTUKU MO
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MOMYJISILIUK: YUCIIEHHOCTb,
IJIOTHOCTb, BO3pacTHas U
10JIOBAsi CTPYKTypa

(MDBIII)
https://uchebnik.mos.ru/material view/atomic objects/11193816?

menuReferrer=catalogue

OCHOBHBIE TOKA3aTETH
MOITYJISILIAN: POXKIAEMOCTD,

VYpok "DKkonornyeckue XapakTepUCTUKU MO
(MDBI)

64
[IPUPOCT, TEMII POCTAa, https://uchebnik.mos.ru/material view/atomic_objects/11193816?
CMEPTHOCTb, MUT'palluu menuReferrer=catalogue
n 'H M IH
O y—— Ypok 3KOH9rnqecxaa crpyKTyPa HOHyJ?HHI/II/‘I (MDBI)
65 https://uchebnik.mos.ru/material view/atomic_objects/11196085?
MONYJIALIMI
menuReferrer=catalogue
n 2] n
TTHHAMETKS TOTYIAIHH H o8 Ypok I[I/IHaMI/IKa nonynﬂugn I/I.ee perJ'.I}II_II/I% (MD1I)
66 https://uchebnik.mos.ru/material _view/atomic_objects/11205568?
perymsuus — _
menuReferrer=catalogue
KpuBbIe pocTa YUCIEHHOCTH VYpok "JIlunamuka nomynsuu u e€ perysuusa” (MOLL)
67 nonysaunu. Kpuseie https://uchebnik.mos.ru/material view/atomic_objects/11205568?
BBDKHUBAHUS menuReferrer=catalogue
DKoJiIoruyeckasi Huua BUuja.
VYpok "Okonorudeckas Huma suaa’ (MOILI)
Jlaboparopnas pabota . S . .
68 0.5 https://uchebnik.mos.ru/material_view/atomic_objects/11296092?
«[Ipucnocobnenus cemsiH
N menuReferrer=catalogue
pacTeHUM K pacceIeHUIO»
VYpok "B3auMOOTHOIIEHHS MOMYJISILIUI Pa3HbIX BUJIOB B
. skocucteme" (MOILI)

69 Bun kak cucrema nomysnsimit ) ) ) ) )
https://uchebnik.mos.ru/material view/atomic_objects/87291777m
enuReferrer=catalogue
Buneo "Tumnsl pa3Butus >kuBoTHbIX" (MOLL)

3aKOHOMEPHOCTH MOBEJICHUSA U i ) ) ) )

70 . https://uchebnik.mos.ru/material view/atomic_objects/84428977m

MUTpAIUi )KUBOTHBIX - =
enuReferrer=catalogue

71 Coo00111€CTBO OPraHU3MOB — VYpok "CoobmiectBa opranuzMoB. buonenos. " (M3I)

OHOIEHO3

https://uchebnik.mos.ru/material view/atomic_objects/11299769?
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menuReferrer=catalogue

DKocucTema Kak OTKpbITast

VYpok "CoobmiectBa u 3xocucteMsl" (POLL)

72
CHCTEMA https://resh.edu.ru/subject/lesson/5501/start/119075/
n n
KpyroBopoT BEIECTB ¥ IOTOK Ypox prrqBopOT BeIIIeCT.B B §KOCHCTe¥e (MBH_I)
73 https://uchebnik.mos.ru/material_view/atomic_objects/8893449?m
SHEPTUU B SKOCHCTEME
enuReferrer=catalogue
74 OcHOBHBIE MIOKa3aTENN VYpok "CpoiicTBa 1 pazsutue skocucrem’ (POL)
3KOCUCTEMBI https://resh.edu.ru/subject/lesson/4953/start/105422/
Ypok "Dkocucrema. Dxonorndeckue nupamuas" (MOIII)
75 DKOJIOTHYECKUE TTUPAMHUIBI https://uchebnik.mos.ru/material view/atomic_objects/11365812?
menuReferrer=catalogue
n n
VI3MeHEHMS COOBIIECTE — Ypox CMGHI.)I COOOIIECTB. .CyKI.J,'eCCI/II/I .(MBI.J_I)
76 https://uchebnik.mos.ru/material view/atomic_objects/11360197?
CYKLIECCUU - -
menuReferrer=catalogue
[IpupoaHbie 3KOCUCTEMBI. Ypok "Dkocucrema" (MBIII)
77 DKOCHCTEMBI 03€p U PEK. https://uchebnik.mos.ru/material view/atomic_objects/11313755?
DKOCHCTEMBI MOPEIN U OKEAaHOB menuReferrer=catalogue
[TpupoHBIE SKOCHCTEMBI. VYpox "Dxocucrema. Hacts 2" (MOI)
78 DKOCHCTEMBI TYH/P, JIECOB, https://uchebnik.mos.ru/material view/atomic_objects/11387773?
CTeneH, IyCThIHb menuReferrer=catalogue
VYpok "Antponorennsie 3xocuctemsr" (MIIII)
79 AHTpONOTreHHbIE SKOCUCTEMBI https://uchebnik.mos.ru/material_view/atomic_objects/11365364?
menuReferrer=catalogue
YpOosKocuCTEMBI.
VYpok "AnTponorenssie 3xocucteMsl” (MOLII)
[IpakTuueckas pabora i . . i
80 0.5 https://uchebnik.mos.ru/material_view/atomic_objects/11365364?
«M3ydeHue u onucaHue
menuReferrer=catalogue
ypOOIKOCHUCTEMBI
81 3aKOHOMEPHOCTH VYpok "B3auMoOoTHOIIEHHS TOMYJISIIUI pa3HbIX BUJOB B

(bOopMUPOBaHUST OCHOBHBIX

skocucteme" (MOILII)
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B3aUMOJICMCTBUI OPraHU3MOB B
9KOCUCTEMAX

https://uchebnik.mos.ru/material _view/atomic_objects/8729177?m
enuReferrer=catalogue

MexaHu3Mbl BO34€HCTBUA
3arpsI3HEHUM pa3HbIX TUIIOB HA

VYpok "3arps3Henue Bo3aymIHoM cpeabl. OxpaHa BO3qyXa.
3arpsi3HeHue BOAHOU cpeabl. OXpaHa BOJHBIX pecypcoB”

CcyOOpraHu3MEHHOM,
82 yooP (MDIIT)
OpraHU3MEHHOM, . S . .
https://uchebnik.mos.ru/material view/atomic_objects/11932606?
MOMYJIALIMOHHOM U = =
menuReferrer=catalogue
KOCHCTEMHOM YPOBHSIX
buocdepa —
23 o6 e?mlleeTa Has 06omouKa VYpok "Cocras u pynkuuu 6uochepst” (POLL)
5 P https://resh.edu.ru/subject/lesson/5394/start/119104/
3emin
VYpok "Vuenue o 6mochepe. CocraB u CTpyKTypa
84 VYuenue B. . Bepnazckoro o o6uocdepsr" (MOL)
ouocdepe https://uchebnik.mos.ru/material_view/atomic_objects/7855578?m
enuReferrer=catalogue
VYpok "Yuenue o 6mochepe. CocraB u CTpyKTypa
85 3aKOHOMEPHOCTH onocgepsr" (MOII)
CYIIECTBOBaHMS OMOCHEpPhI https://uchebnik.mos.ru/material view/lesson_templates/1775498?
menuReferrer=catalogue
Ypok "Vuenue o 6mochepe. CocraB u CTpyKTypa
26 KpyroBoports! BemecTs u o6uochepsr" (MOL)
OMOT€OXUMHUYECCKHE ITUKIIBI https://uchebnik.mos.ru/material view/lesson_templates/1775498?
menuReferrer=catalogue
VYpok "OcHoBubie 6uomsl 3emnu" (MOILI)
30HaIBHOCTH OHOC(hEPHI. . S . .
87 https://uchebnik.mos.ru/material view/atomic_objects/11912625?
OcHOBHBIE OMOMBI CYIIIN - -
menuReferrer=catalogue
VYpok "Ponb uenoseka B 6uocdepe. [modanbHbIe
88 YcToiuuBocTh Onocdepsl AHTPOIIOTeHHBIC U3MeHeHUs B Ouocdepe. [Ipodiempl

ycroiunBoro pa3zsutusa” (MOIII)
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https://uchebnik.mos.ru/material view/atomic_objects/9354626?m
enuReferrer=catalogue

DKOJIOTHYECKHE KPU3UCHI U X

VYpok "Ponb uenoseka B 6uocdepe. [modaabHbIe
aAHTPOIIOTeHHBIC U3MeHeHUs B Ouocdepe. [Ipodiempl

&9 ycroituuBoro passutus’ (MOIL)

MPUYUHBI . o . .
https://uchebnik.mos.ru/material_view/atomic_objects/7855641?m
enuReferrer=catalogue

90 Bo3sneticTBue uenoBeka Ha VYpok "Uenosek u 6uochepa" (PILI)

ouochepy https:/resh.edu.ru/subject/lesson/5499/start/295898/

AHTpONOreHHOE BO3/ICUCTBUE " "

91 A DACTIHTONEHLL 1 KUBOTHEL Ypok "I'nobanbrble 3K00THYecKue mpodaemsr” (POII)
P https://resh.edu.ru/subject/lesson/3896/start/17493/

MUD
VYpoxk "3arps3Henue Bo3aymIHou cpeabl. OxpaHa BO3ayXa.
3arpsi3sHeHue BOAHOU cpeabl. OXxpaHa BOJIHBIX pecypcoB."

92 OxpaHa mpupoIsI (MDBI)
https://uchebnik.mos.ru/material view/atomic_objects/11932606?
menuReferrer=catalogue

PammonanbHOE
VYpoxk "3apoxknenue u pazsurue sxkonorun’ (MILII)

MIPUPOIONONIE30BAHNE U . S . .

93 https://uchebnik.mos.ru/material_view/atomic_objects/10966959?

COXpaHeHHEe OMOIOTHYECKOTO
menuReferrer=catalogue

pa3zHooOpa3ust 3eMiu
VYpok "Ponb uenoseka B 6uocdepe. [modaabHbIe

OCHOBHBIE NPUHIHMIIEI aHTPOIIOTeHHBIC U3MeHeHUs B Ouocdepe. [Ipodiempl

94 YCTOWYUBOTO Pa3BUTHS ycroiunBoro pa3zsutusa" (MOIII)

YEJIOBEYECTBA U IPUPOIBI https://uchebnik.mos.ru/material _view/atomic_objects/78556417?m
enuReferrer=catalogue

O0600111EHIE IO TEME Ypok "O0001IeHNE B CHCTeMAaTH3allus 3HAHUH 110 TEME

95 «Maxkpo3BoJTIIOIIHS U €€ "DOpomronusa"" (MOL)

pE3YIbTATBD»

https://uchebnik.mos.ru/material view/lesson_templates/1959017?
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O000111eHIE IO TEME

VYpok "O06001IeHre 1 cucTeMaTUu3anus 3HaHUH 110 TeMe
"Iomonusa"" (MOIII)

96 «MuKpo3BOJIIOIHUA U €€ ) .
https://uchebnik.mos.ru/material view/lesson_templates/1959017?
pe3ynbTaThD»
menuReferrer=catalogue
Ypok "Ob6001IeHre 1 cucTeMaTU3anus 3HaHUH 110 TeMe
O0600111eHIE IO TEME P n I
"Opomonusa"" (MOL)
97 «ITporcxoxaeHre u pa3BUTHE ) L
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?
JKW3HU Ha 3emiie»
menuReferrer=catalogue
VYpok "CoBpeMeHHBIE MPECTABICHUS O IPOUCXOXKICHUN
O60061ienne no Teme JeJI0BeKa. DBOJIIOIMS YeIoOBeKa (aHTpororeHes). JBrxyrime

98 «[IpoucxoxeHre 4eIoBeKa — cuibl anTpornorenesa” (MOILI)

AHTPOIIOTEHE3» https://uchebnik.mos.ru/material view/atomic_objects/93513767m
enuReferrer=catalogue
O0600111eHIE IO TEME VYpok "O6o01IeHE B CHCTeMaTH3allus 3HAaHUI 110 TeMaM:

99 «IKOJ0rus — HayKa o "Opranusmsl U okpy>katomas cpena', "buochepa"" (MOLI)
B3aMOOTHOIIICHHUIX https://uchebnik.mos.ru/material view/atomic_objects/8951717?m
OpPraHu3MOB» enuReferrer=catalogue
O060061IeHne TI0 TeMe

100 «Opranusmsl U cpena
oOHUTaHHS

VYpok "Dkojorudeckrue XxapaKTePUCTHKHU TOMYJISIun"
O060061IeHne TI0 TeMe p p p ym
(MDBIII)
101 «3KoJIoTus BUIOB U . L . .
. https://uchebnik.mos.ru/material _view/atomic_objects/11193816?
MONYJIALIAI
menuReferrer=catalogue
Ypok "Vuenue o 6mochepe. CocraB u CTpyKTypa
O000111€HIE IO TEME 5 p " (MO (bep PYKTYp
nochepsl
102 «buocdepa — rimodanpHas eprr” ( )

SKOCHCTEMa»

https://uchebnik.mos.ru/material _view/atomic_objects/7855578?m

enuReferrer=catalogue
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