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MOSCHUTEJBbHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOi pabodeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayo6nénnoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayuHble TmpeameTb». CormacHo mnonoxenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanmu  00ydeHUST Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCUOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4YeOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIACTM HAy4yHOT'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM WIJIH BOEHHBIM JEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3fenaM M TeMaM, paclpeleieHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C H3y4YeHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHM3HHU, Ha
BOCIHUTaHUE OEpPEKHOT0 OTHOIICHUS K OKpyXKalollel mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAaNpEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIbHOM  JEATEIbHOCTU
oOyJaromuxcss MO0 OCBOCHHUIO COAEpX aHHUS OMOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0I1iero oopa3oBaHus.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHero oOIero oopa3zoBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTMH, SBOIIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K IMOCIEAYIOIIEMY IOIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpX aHHs COCTABIIAECT CHCTEMa
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYECHUH  OO0YyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacimiMpeHbl U yriayOJeHbl OWOJIOTUYECKHE 3HAHUA O PACTCHHSX, XUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIErO
BbIOOpa mnpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IOJYYCHHBIMH OOYUYAIOIUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl o ydyeOHOMYy mnpeamery "buosiorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 9SBOJIOLUMOHHBI MOAXOAbBl K HW3YYEHHIO OHOJIOTHU.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OWOJNIOrHH, SMOpPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOy4yarlMuXcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHITUIIOB U TPABUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOTo0o0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrMYecKUX 3HaHWM. J{7s
pa3BUTHS M TOAJEpKaHUS HHTepeca OOydalIuxcsd K OHOJIOTMM Hapsgy Co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELIEHUE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHUE  OOYYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUs B (POPMUPOBAHMM MHTEpECA K ONpPEeNenEHHON obnacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoOJIoTHEH, WiIM K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00ECTIEUMBACTCS PEUIEHUEM CIIEAYIOUINX 33]1a4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu W OCOOCHHOCTSAX OHMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM pPa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MaJ€OHTOJIOTHH,
HKOJIOTUH);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JjabopaTopum W B Ipupoje (HaOIOAEHHE, HW3MEpPEHHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOy4YalolUMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYH0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npOPUIAKTUKYA MH(MEKIIMOHHBIX 3a00J€BaHU, MPABWIIA MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATETbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCSI HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CHOCOOHOCTEM
B IpollecCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJI0JIOruei
OMOJIOrMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIBHBIX
UCCIIEIOBaHUM, peleHus] OMOJIOrMUECKUX 3a/1a4, MOJCIUPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIEH KyJIbTypbl TIOBEICHUS B IPUPOJEC;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKpYXXaloIuX Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHUE€  YCIOBMM  JUIsI  OCO3HAHHOTO  BBIOOpa  OOyYaroIMMHCS
WHIUBUTy aJIbHON oOpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJIeytoemMy Tpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YYETOM CHEIU(UKU €ro COJep)KaHWsS W HAMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 0Opa3oBaHMs B OpraHU3ANMSIX  CPEIHETO
po(eCCHOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBEJIEHHUE JTA0OPATOPHBIX M TpPAKTUYECKUX paboT. Takke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOCKTHBIX M YYEOHO-MCCIIEI0BATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEICIASTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM UM U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHure OMoJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHWE OUOJIOTUU B
MPAKTUYECKON JEATCIIBHOCTA YEJIOBEKA: MEIULHNHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JlemoHcTpanuu

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

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

Tema 2. 7KuBble cuCcTEeMbI U UX U3YyY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBa >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHusany SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIECTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUAOBOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepusiii. Ilpoueccel, npoucxonsdlmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuenne xkuBBIX cucTteM. Meroasl Ouosiorndeckoi Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus. llonarue o 3aBUCUMON U
He3aBUCHUMOM TiepeMeHHOU. [IlnanupoBanue skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runotesa. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Oumosormueckux gaHHBIX. OIEHKa JOCTOBEPHOCTH TMMOJTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUS pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTAa.

JlemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE Pa3IMYHBIX METONOB IpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas reopust (T. [1IBanH,
M. HlneiaeHn, P. Bupxo). OCHOBHBIC MOJIOKEHUS COBPEMEHHOW KJIETOYHOU
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEYEHBIX aTOMOB, AU(EepeHInanbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHA METOLOB MUKPOCKOIIUIY.

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

IIpakTuyeckass padora «M3yueHue MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrtpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEareHra, yd4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl GenkoBoi Moisiekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. [enatypauus. CpoiictBa OenkoB. Kiaccupukanuss Oenkos.
buonornyeckue Qynkuun 6enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsisu B Mosekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. [Jlpyeue wHyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouosorus: OMOXUMHUYECKHE U OMOPU3UYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull cCuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass TabavIia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKYJibl BOJIbI», «BelecTBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATOy.

OOopynoBaHue: XUMUYECKasl TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C TMOMOIIbIO Ka4€CTBEHHbBIX
pEeaKIii».

JlabopaTtopuass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKApUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUUHBIA W BTOPHUHBIH
aKTUBHBIH TpaHcropT). Ilomymponunaemocts MeMmOpanbl. PabGora Hatpwuii-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Huromnaszma. [{urozons. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTkn. OnHOMeMOpaHHBIE OPraHoOWIbl KJIETKU: SHIOIUIa3MaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKM:  MHUTOXOHJPUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (PyHKIUMHW MHUTOXOHIpuM u rmuiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  JIYKApPHUOT.
XJI0pOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHbie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomeorcymounvie Gunamenmol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

Anpo. O6osouka sigpa, XPOMATHH, KapUOILIa3Ma, SIPBIINIKH, UX CTPOECHUE U
bynkuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppazHOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBL. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinierounble BkimtoueHusi. CpaBHUTENIbHAS XapPaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmupl u cxeMbl: «CTpoeHHE 3YKAPUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUUECKON KIIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPHATBHBIX KJIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue IIa3MONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckass  padora  «l3ydyeHue  NOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIIALNS U TUCCUMUWIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne AT B
OOMEHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
MeTtabonusma. DEepMEHThl, MX CTPOCHHME, CBOMCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTopoB. benku-
aKTUBATOPhl M OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEpPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHWYECKUX BellecTB B KkieTke. DotocunHTes.
AHOKCcuceHHbIll U OKCcuceHHblll omocunmes )y obaxkmeputi. Ceemocodouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas pasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bupasl Opoxenus. I[IpoaykTel OpokeHHUS U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax ouojgoruueckoro okucienus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr 1 cxeMbl: «DOTOCHHTE3», « DHEPreTHUECKU 0OMen», «buocunaTe3
oenka», «Ctpoenune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGoparopnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIa3bl WA KaTajlasbl).

JlaGopaTtopnas pabora «U3ydyeHue (¢EepMEHTATUBHOTO pacCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsencrBeHHast uHGopManus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpoOKapuoT. l'mmores3a
onepona (®. XKako0, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvwux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKkapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisius. WMutepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPHOIbI HHTEP(DA3BI.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner perumkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbll  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU TPOUCXOJSAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynsiuuss MuTOTHYECKOrO LHMKIA KIETKU. [Iporpammupyemasi kinerouyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCcTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukarus JTHK.

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

JlaGoparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopHnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENCSTCIBHOCTH  OJHOKIJICTOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBbHBIX TKaHEW: 0Opa3oBaTeNbHAs,
MOKPOBHAs, MPOBOJSINAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U pacofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCMHUTENbHAs, MblleyHasi, HepBHas. OcoOEHHOCTH CTPOCHHS, (PYHKIHA U
pacIonoKEeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE Opranbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsMU. llutanue XUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NO3BOHOYHBIX XWUBOTHBIX. OTHemnsl
NUIIEBAPUTENBHOIO TpakTa. IllnmeBapurenbHble kenesbl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHOoe nbixaHue. [[pixaTesibHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITHUL U
MJIeKonuTatomux. Perymnsius apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyrum KpoBooOpamieHHus. OBOJIOLHOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3MoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTuTeNnbHble Bakyonu. Opradbl BblaesieHus. DOuiabTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHWU3MbI PaOOTHI OPTAHOB BBIJICIICHHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM W BBIICIUTENIBHON cucTemMamMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y U€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celekTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3200JIEBAHHI.

Pazgpaxxumocte u  perysanus |y OpramusmoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasiuus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIIENbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexropHas ayra. besycinoBHbie U yCIOBHbBIE PE(IICKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMa YKMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenimme», «Opranbsl IBETKOBBIX PaCTEHUIN»,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KXMUBOTHBIX», «CKEIET 4YeloBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrtema», «J/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHnas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THIPBI»,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHne HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  nruny, «HepBHas — cuctema
MIIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Peduaexcy.



OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIECKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKHX, MEXAHU3MA
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX Y.

JlabGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoOkeHUe M pa3BUTHE OPraHM3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenue xpomocoM B meio3e. Kpoccunrosep. buonorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJNOBBIX KiIeTOK. CiepMaToreHes u oorere3. CTpoeHune
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21a6HbIX NPoOIeM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUST MIIEKOMMUTAIOIMIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHAbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha »MOpHUOHAIBHOE PA3BUTHE PA3JIUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. BHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro



Pa3BUTHS, UX PACIPOCTPAHEHUE B IMpUPOAE. TUmbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m crnopodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuApbD, «Menosy», «XpoMocoMmbl», «l'ameroreHnes», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nArymkw», «JIBOMHOE OIIONOTBOPEHHE Y LIBETKOBBIX PACTECHUN»,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYAOJIbHBIX pACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <«JKM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHHEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JIATYILIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax.

IIpakTuyeckast padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTMka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuieJIbHbIe TE€HbI, AJIbTEPHATUBHBIE NPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IIUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUYECKHX

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

ennHoo0pa3us THOPUIOB nepBoro nokojeHus. [Ipasuno nomuHupoBanus. Bropoit
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKoB. L{UTOosIOrMyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJeNOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYLICHHWE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAHU3M OMpPEAEICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMmeTHbId I0J. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHEMVIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIWIA.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TTIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3aKoH
MeHnnens», «AHanu3upyooliee CcKpeluBaHue», «HemomHoe QOMUHUpPOBaHHEY,
«CrernyeHHoe Haclel0oBaHWe TMPU3HAKOB Yy Jpo30¢uibl», «l'eHeThka Tmoay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «KapuoTunm OTHIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpallUM 3aKOHA HE3aBUCHUMOTO HAcJEJOBAaHUS MNPU3HAKOB, MOJEIb JJIs
JIEMOHCTpAllMH CILEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».

IIpakTnueckass padora  «/3ydeHue  pe3yJbTaToB  JUTHOPHUIIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYUBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
W3MEHYHBOCTH.

['eHoTHNMYECKass M3MEHUMBOCTh. CBOMCTBA FT€HOTUIIMYCCKON M3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTHb. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3JaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTalMu. SnepHble U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. [IpuyunuHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbl W WX BIWSHUE Ha OPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHo u3MenunBoctd (H.W. BaBunoB). BHednepHas W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSEHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

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

Tabmuiet u cxeMbl: «Buael  um3mMeHumBOCTHY», «MoauduKalmoHHAs
U3MCHYHUBOCTHY, «KomOnHaTtnBHas W3MCHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl MyTaruiig.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psija U
BapUAIMOHHON KPUBOWY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexnyHapoaHas MporpaMma HCCIEIOBAaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHuUs YesioBeKa. | '@HHbIE U XpPOMOCOMHbBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpY»Karolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEJIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3zMoB

JomMecTukanust W CEJeKUUs. 3apoKICHUE CEIEKIMU W JOMECTHUKAIUU.
VYuenne H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KkuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wu3MmeHuMBoctTh H. WM. BaBunoBa, ero 3HadeHue s
CEJICKITMOHHOM pabOTHI.

Metoasl cenekImoHHOM paboThl. McKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINU. HcnwiTanue
npousBoauTeNied MO MOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbIo aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 111 moyueHns nCX0THOTO MaTepHuaa Jijisi CEeIeKIIUU.

[Tomyuenue MOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojactBeHHoe
CKpellliBaHue, WM ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuzanus. [Ipeogonienne Oecruionus
MEKBHUJAOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUIN U )KUBOTHBIX. «3eéHast
PeBOIIOYUAY.

CoxpaHeHUE U U3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUS  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasgieHue
2EHEeMUYECKUMU pPecypcamu CenbCKOXO3AUCTNBEHHBIX U NPOMBICIO8LIX HCUBOMHBIX
8 Yensax YAyHueHus Cyuecmayrouux u co30anus Ho8blx nopoo, TUHUL U KPOCCO8, 8
MOM uuUcle C NPpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmuUBHbIX MexXHON02ULL.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW HU3MEHUYMBOCTH,
«MeTtoapl cenekiuny, «Otnanéunas rTudbpuauzanus», «MyTtarenesy.

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypcusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCTBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. buorexHosi0orust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpaguimonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BUHOJENHe. Mukpoouonornyeckuii cunre3. OOBEKTbI MHUKPOOMOJIOTUYECKHUX
TexHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHIECKUE TTYTH.



Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUH H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3auss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonvszosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CETbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menuuuackue 6uorexnosioruu. [locrrenomuas nudposas meauuuaa. TTLP-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl 0T Bo3Oyauteneidr OPBU, ycTaHOBIEHHE MOJIEKYJISPHBIX MEXAHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepus», «['eHHass HHKEHEPUD.

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJTOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWINAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHHH B
omosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKAst HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
Teopust 3Bomounud. CoBpeMeHHas 3BOJIOUMOHHAsA  OuWojorusd. 3HA4YECHHE
HBOJIIOLIMOHHON TEOPHH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMoHCcTpauu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpuponbl (mo K. Jlunuew)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBanue», «llopombr romy6eit», «MHoroobpasue KyJabTYpHBIX (OpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXXYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMHA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyvaiiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpazus: npudunsl u creocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux u  manvlx  nonynayusx.  Murpauuu.  M3onsuus  mOmyJsSIui:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIUNA,  pa3pbIBalOLIUi
(nm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBEeHHE  MpUCNOCOOJIEHWH y  opranm3sMoB.  Apomopdo3bl U
uanoanantauuy. [Ipumepsl npucnocobseHnit y opraHu3mMoB: MOP(OIOrH4YecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTETBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPOAIBOMIOIMHU. M3omsmus — kimoueBor ¢dakTop BumgooOpazoBanus. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuau3anus). JIMUTenbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONM OWOJOTMKM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaIMUA

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

Tabmuupl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/Ipmwkymine
CUJIbI 3BOJIIOIUNY, «IKOJIOTMYECKAs] M3OJSLMS TMOMYJAIUN CeBaHCKOU (openny,
«l'eorpadmueckass M30JAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HaycTpualibHbIN MenaHu3M», «KuBble uckonaemsie», «lIokpoBUTEIbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnarornias OKpacka KUBOTHBIX ),
«Dusnonornueckue ananranun», «lIpucrnocoOIeHHOCTH OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupose», «Crnocodrsl BugooOpazoBaHus», «l'eorpaduueckoe BuI000pa3oBaHue
TPEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000pA30BAaHUE BUIOB CHHUI,
«ITomumnouasl pacteHuit», «KamyctHo-peneunblii ruOpu.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuul pacTeHUN OJM3KUX BUAOB, OOpPa30BaBIIUXCS
Pa3JIMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BplsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJI).

JlaGopaTtopnass  paGora  «llpucmocoOneHuss  OpraHu3smMOoB M UX
OTHOCHUTEJbHAs LIEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJirouus U €€ pe3yJabTaThl

MeTtonbl  M3y4deHHS  MaKpOdIBOMIONMHU. [laneoHTonOrmyeckue MeTO[bl
u3ydeHus: HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE  PSAbI
OpPTaHU3MOB.

buoreorpaduyeckue meTonsl uzydeHus: sBostonuu. CpaBHeHUE (QIIOpHI H
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduueckne obOmactu 3emiu. Bumabi-
SHJEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
IBONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl U aTaBU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJitolMU. [IpuHyun cmenvt yHKyuii.
HeoOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIFOLIU Y.

JleMoHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, ®. Mrosiep, 3. ['ekkeb.

Tabmunpl u cxembl: «PUIOTE€HETUYECKUHN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»,  «Punnodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emiun», «peil) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaguu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpbI 4YeJOBEKa MW IUMNaH3e», «laBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [loHayuHble IpeACTaBlI€HUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu 1 aCTPOOHOIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON 3BOJIIOLIUM. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. M.
Omnapwuna, TumoTe3a nepBuyHOro Oyinpona Jx. XomnaeitHa, reHeTUYECKasi TUOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopust 3emuin u Meroabl €€ wu3zydeHHs. VIckomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass | aOCOIIOTHAs
reOXPOHOJIOTrHUs. I'€0XpOHOIOrHYecKast IKaJla: 30HbI, 3Pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

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

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoMCXOXKIEHHE LBETKOBBIX
pPaCcTCHUM.

OCHOBHBIC 3TaIlbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwinil. [IpoucxoxaeHne MIEKOMUTAOMINX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOm@as XxapakTepucTuka KiuMara U
reoJornyeckux mporeccoB. [losBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro yCloBUs M BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIECTBUS MAacCOBBIX BbIMHUpaHUi. COBPEMEHHBIN 3KOJOTHMYECKUU KPHU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanwu, JI. [Tactep, 1. . Meunukos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BONIOUUM»,  «['€OXpOHOJIOTMYECKas]  IIKaiay,
«HauanpHble 3Tanbl OPraHUYECKO IBOMIONUNY, «CxeMa 00pa3oBaHHS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunmopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBIE BOAOpoCHN», «Mxu», «llamopoTHukm», «l ooceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«ITnockue YEpBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne xXus3Hu B
apXeucKou spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKOU 3pe», «Pa3zButue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pACTEHHM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHue OCOOEHHOCTEH CTpPOEHUS PACTCHUI
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOIOJIOTUH.

CraHoBIEHHE TIPEACTABICHUN O IMPOUCXOKICHHM YeJIOBEKa. Pennrnosneie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
nopeAeHYeckre. OTINYUS YEIIOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHUE U KOMIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLMATIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PAaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJie. ABCTpaTONUTEKU — JBYHOTHE MpPEAKH Jtofeh. YUenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NPsIMOXOMAIINN U MEPBBIA BBIXOJ JIHOJAEH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuilt — 0oOmME  MpelIoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHAepTalbCKUN
Kak BHJ JIFOJEH XOJOJHOTO KiMMara. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JIEHUCOBCKUI 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSIMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPEeKT OCHOBATENs» B MOIMYJSIIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHctBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITEIBHOCTh  pacH3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPOIOJIOTMS. W NAJIEOAHTPOIIOJIOTUs
YeJIOBEUECKUX NOIMyJsuui. bruoconnaneHble HCCIEeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToJIbl aHTPOIOJIOTUNY, «I 0JIOBHOW MO3I' UEJIOBEKa,
«YenoBekooOpa3Hble 00€3bAHb, «CKeleT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHThI 1 aTaBu3MbD), «JIBHKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
IPAMOXOAAIIMIY, «JleHucoBckuid yenosek» «Heanaepranbupn, «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJTOBEKA», «Pachl yenoBeka.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMM CIOKETaMHM TMPOUCXOXKICHUS 4YeJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3BuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. Cesepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopaTtopHble. MoaenupoBaHUE B IKOJOTUA. MOHUTOPHHT
OKpY’KaroIIEN CpeJIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JleMoHCTpauun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJOB JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUA 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
pPa3HbIX YYACTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUMH M JKUBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHUTrHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skojorumdeckuin (dakrtop. Ilpucmocobrnienuss pacTteHuil K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3sMoB. [IpucrmocoOneHuss OpraHu3sMoB K
YKU3HM B Pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4yHble PUTMBL. [IpHUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O SKU3HEHHOW (Qopme.
XKuznennble POpMBI paCTEHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHUCTBHIAL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMoOJeUCTBUS  (Tommueckue, (Qopudeckue, ¢abpuueckne). 3HAUYCHUE
OMOTUYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauU

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3HMONOrHMUECKUE aaanTanuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIE  GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUs), «XulHudecTBOY, «llapasutuzm», «KoHkypeHmus», «CuMOu03»,
«KommeHcanuzmy.

O6opynoBanue: repbdapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TEHEIIOOWBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAcCTEHUM, uydesia MTHUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHus! JaHHBIX TPYII, KOJJICKIIMHA KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpeax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBHUSIX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTCHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dko10rust BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLIHH. [Tonmymsimuss ~ Kak
Ounonornyeckas cucreMa. Pob HEOTHOPOMHOCTH Cpelibl, PU3NIecKux 6apbepoB H
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JAvHamuka nmonynsuuu U €€ peryisiusa. buoTndeckuil MOTEHIMAN MOITYJISLHH.
MopaenupoBaHue JUHAMUKA NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kak cucrema nomyisinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMbl: «IKOJOTHYECKUE XapAKTEPUCTHKU MOMYJISIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyysium», «Bo3pacTHble  NHUpaMUIbI
nonyasinun», «CKOpPOCTh  3acelieHUus MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humu Jx. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHU K
PacCCeICHUIO.

Tema 9. IKo10rus cO00IIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3uM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKMOHAIBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 3kocucTemMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUEe TUPaMU/JIbI YK CEN, OMOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOriectBo. bropaznooOpasue u moHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanog. Ixocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU SKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu skocucmem. IlepeHOC PHEPIHUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX munos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHCTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYIIBI OPTaHU3MOB B 3KOCHCTEMe», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (mMacTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAs TUPAMUIA YHCEID,
«IKonoruyeckas mupamuyia OMOMacCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
SHEPTrUH B arporieHo3ey», «I[Ipumepsr ypboskocucTem.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanue ypO03KOCUCTEMBI.

JlaGopaTopnasi pabora «M3yuenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
CIbHUK, Ha CYXOJ0JIbHBIN WM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «IDKCKYpCUsl B arpo’KOCHUCTeMy (Ha MOje WIW B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILLECTBOBAJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6nochepe. O6nactu 6mocdepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hEephl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOTEOXMMHUYECKUE LUKIBI (Yriiepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

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

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT Kuciopojia B MNPUPOIEH,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cyminy», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIMU KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PACTUTENBHOTO W XKUBOTHOTO MHpa. OCHOBHBIE TMPHUHIUIBI OXPaHbI MPHUPOJIHL.
Kpacasie xHuru. Oco0o oxpansembie mpuponansie Ttepputopun (OOIIT).
Bboranuyeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UYEJIOBEUECTBA W MPUPOJIBI.
PanmonanpHO€  TPUPOJOMNONIL30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIICICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcai.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHOBb



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue MouBb», «llapHukoBbit  3dpPexT», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOyYarOMIMMHUCS TPOrpaMM CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METAIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMBbl IO OUOJIOTUU
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MUJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumiue BHYTPEHHHUX YOEXKISCHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, HPUCYLIMMHU CHUCTEME
OMOJOTUYECKOTO  00pa3OBaHUS, Haauyue NPABOCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA H
YBAXKEHHUSI K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIICIUIO U
TPAAUIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPYKAIOIIEN CpELE.

JlnyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX



OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO O0OIIeCTBa, pacUIUpeHHe >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00YYaIOMErocss Kak akTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTH IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COCPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UICHTUYHOCTH,
MaTpuOTU3Ma, YBaXKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
Ponunol, ropmoctn 3a CcBOM Kpal, cBOK PoauHy, CBOWM S3BIK M KYJIBTYPY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuUTHE OWOJOTUM, TMOHMUMAHUS 3HAYECHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;



OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHONIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoyYms:

NMOHMMAaHUE W peaju3alus 370pOBOTO W 0€30MacHOro o0pas3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM MW OTHbIXa, peryispHas (Quznueckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PM3HUUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTH MPaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 3/J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJIOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

WHTEPEC K Pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSATEIHHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIICHWE YPOBHSI OKOJOTHMYECKON KyJIbTYpbl: MPUOOPETECHUE OMBITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA ISt
OKPYKarUIEN Cpebl;

OCO3HAHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;



CIOCOOHOCTh HCMOJB30BaTh MNpHUOOpETacMble MPU U3YYEHHUU OHOIOTUU
3HAHWST W YyMEHUS TPU PEIICHHH TPoO0JIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWl  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEMNPUATHE JEUCTBUM, NPUHOCAIIMX BPEI  OKpPYXKaroUeu
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIBbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUSI MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHUE chneruduKd OHOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJikd B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YelIOBEeKa U
oOIecTBa, B TMO3HAHMM TPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOIeM
COXPaHEHMS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/A U3 III00aJBHBIX YKOJIOTHYECKUX MPOOIIeM U
oOecrieyeHusi Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEeHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JI aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,



yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYUYEHHMSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS IS
pelieHus mpo0yieM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTHBHOMY IOJYYEHHUIO HOBBIX 3HaHMW 1O OHOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaUMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCSA
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPaKaoIIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (paKT, MPUHUUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJEeIOBaHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OKCIEPUMEHT W  JpYyrue);
yHHUBEpCajbHble yueOHble JEeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHKAaTHUBHBIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMA OOYYalOIUXCs; CIIOCOOHOCTH
o0yJaronmxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBbIC yYEeOHBIE JCUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

B pesynmbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHuss y oOy4aromerocss OyayT cGOpMUPOBaHbl [O3HABATEIIbHBIC
YHUBEpCaIbHbIC YUeOHbBIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JNEUCTBUS, PETyJATHBHBIC YHUBEPCAIbHbIC Y4YeOHBIC JEHWCTBHUS, COBMECTHAs
JeSTeIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThbl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTpa)XaTh:

OBJaaaeHune YHHUBepPCAJIbHBIMH yueOHBIMHU NMO3HABATEJIbHBIMU
NefCTBUSIMM:

1) 6a30BbIe JJOrHUecKue AecTBHUSA:

CaMOCTOATEILHO  (OpMyJIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEeHMS, KiIacCU(UKAIIUH, 000OIICHHUS ), PACKPBIBATH CMBICIT



OMOJOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMUYECKHUE MOHATUS JUIs 00bACHEHUS (PAKTOB U SIBICHUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILLECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  NPOTUBOPEYMU  PA3HOr0  pOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH pELIEeHHUs NpoOJeMbl C YYETOM aHaIU3a HUMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSM, OLIEHUBATh PUCKU TOCIEACTBUN AEATENbHOCTH;

KOOPAMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBUAX  PEAJIbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE IPHU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHbIE BHUJBI JAESITEIIBHOCTH MO TMOJIYYEHUIO HOBOTO
3HaHUS, €ro HWHTEepIpEeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COLMAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILIJICHUS, BIaJA€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIlIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



OCYILIECTBIISATH IEJICHAINIPABICHHBII TMOUCK MEepEeHOCca CPEJCTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO0 00JacTu
KU3HEESATENbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEJararb OpUTHHAIBHBIE MOIXOJbl MU PEUICHUs,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusl, HAy4YHO-IOMYJIIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPABOYHMKAaX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTEepHETE), aHaIU3UpPOBATh
uHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(GopMyIMpoBaTh 3aMpoOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpManK, HEOOXOAUMOM JJI BBITOTHEHUS YYEOHBIX
3ajay;

NpUOOpETaTh OMBIT KMCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  HpeICTaBIICHUS
ononornyeckor uHpopmanuu (cxembl, rpaduky, IUarpaMmbl, TaOIHIIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyecko MHPOpPMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  pAacloO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o01enue:

OCYILIECTBISATh KOMMYHHUKAIIMU BO BCeX cpepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTENILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBaTh UHTEPECHl U COIJIACOBAHHOCTh MO3UILIMNA APYIHMX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJibHble CpEJCTBa OOIICHMs, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;



BIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIEHNUE K COOECETHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSiITeJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYATLHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJIECHCTBUSA MPHU PEIICHUN Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHA KOJUIEKTUBA;

NPUHUMATh €M COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIaH JCHCTBUH,
pacmpeneniarh poju ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMAaH/bl B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TO3UIUA HOBHU3HHI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3JIMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuzaums:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISBICHUS TPOOJIeM U UX
pEIICHMS B )KM3HEHHBIX U YIeOHBIX CUTYyaITUsX;

BBIOMpAaTh HA OCHOBE OHMOJIOTMUECKHX 3HAHUW 1IEJIEBbIE M CMBICIOBBIE
YCTaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKAaxX MO OTHOIICHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTebHON
NEATeTLHOCTH U KU3HCHHBIX CUTYAITHSX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS NpoOJieMbl €  YYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEITTOYTCHHI;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbBIX O0JaCTAX 3HAHWM, MOCTOSIHHO TOBBINIATH CBOM 00pa3oBaTelIbHBIA H
KYJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJAJETh HABBIKAMHM  IIO3HABATEIBHON  peQUEKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3yJbTaTOB U
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQUIEKCUM NJIsl OLEHKU CUTyalluu, BbIOOpPA
BEPHOT'O PEILLIECHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS M0 HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBhl JPYIMX IIPpH AHAINU3E pE3yJIbTaTOB
NESATEIbHOCTH;

3) npuHATHE Ce0A M APYTUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrHMX I[pPU AaHAINU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU APYTrOro 4eIoBeKa.
MNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaTBl OCBOCHHS COJEPKAHHS Y4eOHOro mpeamera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIEUYCHHE
npopuapHOro  oOyueHust  oOydaronuxcss — Ouojmoruu. OHHM  BKJIIOYAIOT:
cneruuyecKue Il OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHBIX XU3HCHHBIX CUTyarnusaX. l[IpemMeTHbIe pe3ynbTaThl MPEACTaBICHBI TI0
roJilaM U3y4deHUsI.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS y4ueOHOro mpeamera «buonorus» B 10
Klacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHUH B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHWW  3aKOHOB TPUPOABI M  PEHICHUU  MpoOJeM  parMOHAIBHOTO
MIPUPOIOTIOIH30BaHUS, O BKJIAJIC POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOITOJIAraloIe OHOJIOTHYECKUE TEPMHHBI W TOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboIM3M, TOMEOCTa3, CaMOPETYISIUSA, CaMOBOCIPOU3BEICHUE,



HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopust T. llIBanna, M. IlIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenctBeHHocT T. Moprana), yuyenuss (H. W. BaBumoBa — o 1meHTpax
MHOTOO0pa3usi U MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHUi),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUS], YUCTOThI TaMer,
HE3aBUCUMOTO HacnenoBanus [. MeHgensa, TOMOJOTHYECKHMX pAIOB B
HACJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MIPUHLIUIIBL
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOTO IIO3HAHUS, MHCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJFOICHNE, SKCTICPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OaxTepuii, rpubOB, pacTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHWUW, >KUBOTHBIX, UEJOBEKA, IIPOIIECCOB JKU3HEACSITCIHHOCTH,
MIPOTEKAIONTUX B OPTaHW3Max PAcTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
IPOLIECCOB: 0OMEHA BEUIECTB (METabOIM3M), MPEBPALLECHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOrO TUIOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, M€H03a, raMeTOTeHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIy OpraHOMJAaMH KIETKH U HX
GyHKIUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKaHEWM M WX (QYHKIUSIMH, MEXITY
opraHaMud M CHCTEMaMH OpraHOB Yy pacTeHWH, >KMBOTHBIX MU 4YEJIOBEKAa U UX
GYHKIASIMH, MEKIy CHUCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXKIY OSTallaMH
oOMEHa BEIIECTB, ATarlaMH KJIETOYHOTO IMKJIa U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO PAa3BUTHS, T€HOTHIIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKUA KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKa,;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIhCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHUE peliaTh OMOJIOTHICCKUE 3aa4H, BBISBIISATH TPUUYUHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBJICHUSMH, JEIaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3yIbTaTOB;

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu paboTe ¢ ydeOHBIM U Ta00PaTOPHBIM 000PYI0OBaAHUEM;



YMEHUE BBIIBUIaTh THUIIOTE3bl, MPOBEPITh HX SKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GOopMyIupys LeJdb HCCIEIOBAHMS, AaHAJIU3UPOBATH IOJYYECHHBIC
pE3yNbTATHI U EJIaTh BHIBOABL;

YMEHHME y4acTBOBaThb B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIorud,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  NPEACTaBIIATh  NOJYYEHHBbIE  pE3yJbTaTbl HAa  YYEHUYECKHX
KOH(EpEeHIINSIX;

YMEHHME OLICHWBATh JTUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B
obnmactu  OuosorMd M MEAMLIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHME, HAIPABIECHHOE M3MEHEHHWE T'€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHOU
JESTEIBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOI'O XO34KCTBa, MUILEBOM MPOMBIIIJIECHHOCTH, YIIyOIsTh MMO3HABATEIbHBIN
WHTEPEC, HAIIPABJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Npodeccuu 1
IPOJOJDKEHNE OHOJOrMYecKoro oOpa3oBaHMsT B OpPraHU3alMsIX CPEIAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

[TpenmeTHble pe3yabTaThl OCBOEHUsS yueOHoro npeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpa, B IO3HAHWU 3aKOHOB NPUPOJBI M PEIIEHUU SKOJIOTHMYECKHUX
npobjieM 4YeloBeYecTBa, a TakKe B PEIIEHHH BOIPOCOB pPalMOHAIBHOIO
IPUPOJIOTNIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOM OMOJIOrMYECKUX 3HAHMUW, KOTOpas BKIOYAeT
ONpeieNeHNs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAraloluX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBomronionHas teopus Y. JlapBuHA, CUHTETUYECKAs] TEOPHUS IBOJIIOIMHU), YUEHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusx sBontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoapiieBoro cxojactBa K. M. boapa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MNHpaMHJIbl 3HEpPruM), runotesbl (runoresa «vupa PHK» V.
['unbepra);

YMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAy4YHOIO  IO3HaHMA,
UCIIOJIb3YEeMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOO0AMH BBISIBJICHUS H
OLICHKH aHTPOIOT€HHbIX U3MEHEHUI B PUPO/IE;



YMEHUE BBIJIEIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM H Omocdepbl, CTAOMIM3UPYIOMIETO, NBIKYIIETO H Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIONIaTPUUECKOTO u CUMIATPUIECKOTO
BUI000pa30BaHusl, BIUSHUS IBIKYIIAX CHJI IBOJIONNUY HA TEHOMOH/I TOMYJISAINH,
MIPHUCIIOCOOICHHOCTH OPTaHM3MOB K Cpejie OOMTaHUSs, YepeIOBaHUs HANIPABICHUH
IBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B 3KOCHUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBI3M MEXAYy IIPOIECCAMH SBOJIOINH,
JIBUKYIIUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHGHTAMHU PAa3IMIHBIX KOCHUCTEM H
MIPUCTIOCOOICHUSIMHA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTEIBHBIC  TIPU3HAKH  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOWTaHWs, aOMOTHYECKUX M OMOTHYCCKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€H  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHMU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPe/Ibl OOUTAHUS, CAMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpaHEHUS MHOTrooOpasusi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4U, BHISABISTH IPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH U SBIICHUSMU, I€TaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIupys Ledb HUCCIEIOBaHUS, AaHATU3UPOBATH IOTYYCHHBIE
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pe3yJbTaThl HAa  YYCHHUYECKHX
KOH(epeHUusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUN JKU3HU, YEITOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJACTBUAX U CIOCO0axX MpeaoTBpaIeHUs
rI100aJbHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalbHON
JESITEIIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBIIIUICHHOCTH, YTIyOJATh TIO3HABATENBHBI WHTEPEC, HAIMpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYWOIIEH  mpodeccmt U MPOAOJDKEHUE



Onosorn4eckoro o0pa3oBaHUsl B OPraHU3AMIX CPETHETO MPO(PECcCHOHATHLHOTO U
BBICIIIETO 00Opa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmenoBanue KoanuecTBo 4yacoB
n/ paspesoButeM  Bcer  Kourpoubn IlpakTHYecK duekTpoHHbIe (LM POBHIE) 00pa3oBaTeIbHbIE PecypPChl
n MporpaMmMal 0 ble padoThI ue padoTbl
https://lesson.edu.ru/my-school/lesson/5¢523154-8bfa-4fdf-bdf8-
1 buonorus xak | 0 0 fb62770d3862?backUrl=https://urok.apkpro.ru/
HayKa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694
https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-8ca3-
) ’KuBbie cucTeMbl ’ 0 0 8¢3862e30f75?backUrl=https://urok.apkpro.ru/
U UX U3y4YCHUE token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694
https://lesson.edu.ru/my-school/lesson/4e8bScdb-f414-40a6-9aed-
3 buonorus ’ 1 05 638dd73a0475?backUrl=https://urok.apkpro.ru/
KJIETKHA ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694
X https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-
HUMHYECKast
4 opraumsams 10 1 1 27a76afed81b?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
KIeTKn 32694
https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
5 Ctpoenue u 2 1 ) 3de0a656¢f42 ?backUrl=https://urok.apkpro.ru/
(YHKLIUU KIETKU token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632acf9035¢
32a694
OO6meH BeniecTs https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4¢35-9168-
6 U IIpEBpaIlCHIE 9 1 1 ceeadel24e55?backUrl=https://urok.apkpro.ru/
SHEPIHH B token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
KJIETKE 322694




HacnencrBennas
uHpopManus u

https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-
823f126b73d0?backUrl=https://urok.apkpro.ru/

7 peanuszanus €€ B 0 0.5 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
KJIETKE 32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7¢c7-4815-b7al -
8 KusaenHrin 6 1 155¢7245fdbf?backUrl=https://urok.apkpro.ru/
LUKJI KJIETKHU token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694
C https://lesson.edu.ru/my-school/lesson/f6d39de3-49b3-415f-ab6de-
TPOCHUE U
b61e1484b48f?backUrl=https://urok.apkpro.ru/
9 byHKIIUN 17 1.5
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
OpraHu3MOB
32a694
P https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-
a3MHOKEHUE U
10 — 3 15 559e9d843db9?backUrl=https://urok.apkpro.ru/
pasBuTHe ' token=00d3c187bded0129a346af2 1 affaa6a9e375b1c38c£3d61632acf9035¢
OpPraHu3MOB
32a694
T'enernka —
HayKa o https://lesson.edu.ru/my-school/lesson/8088b7fa-1bac-4c85-9905-
11 HACJIE€JICTBEHHOC ’ 05 a91d41ed37f8?backUrl=https://urok.apkpro.ru/
T™M U ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act9035¢
W3MEHUYNUBOCTHU 32a694
OpPraHu3MOB
3aKOHOMEPHOCT https://lesson.edu.ru/my-school/lesson/da2765cd-a327-4526-bef3-
12 U 10 1 Teccle3cd9c4 ?backUrl=https://urok.apkpro.ru/
HACJIEICTBEHHOC token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act9035¢
TH 323.694
https://lesson.edu.ru/my-school/lesson/e1564a9¢-0f9¢-4060-abd6-
13 3aKOHOMEPHOCT 6 1 435067cec14d?backUrl=https://urok.apkpro.ru/

U U3BMCHYHUBOCTH

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694




https://lesson.edu.ru/my-school/lesson/bb1da599-4162-44bb-b97d-
14 I'eneTuka 3 05 8e7165598966?backUrl=https://urok.apkpro.ru/
qeJIoBeKa ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694
https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-a48a-
15 Cenexuus 4 1 840d20ce0270?backUrl=https://urok.apkpro.ru/
OpPTaHHU3MOB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢
32a694
buorexnonorus
16 U CUHTETUYECKAA 4 0
ouoJsorus
17 Pe3epBHoe | 0
BpeMs
18 0
OBIIEE
KOJIMYECTBO
102 13
YACOB I1O

I[TPOT'PAMME




11 KJIACC

Ne HauMmeHoBaHue KoanuecTBO 4acoB
n/ pa3esioB U TeM Becer  Konrpoabn IlpakTHYecK JuiekTpoHHbIE (UG pPOBbIe) 00pa3oBaTeIbHbIE PeCYPChl
n MporpaMmMabl 0 ble padoThI ue padoTbl
3apoJIeHUE U
pasBHTHE https://lesson.edu.ru/my-school/lesson/08680ea9-24b5-4073-9¢88-
1 4 0 0 78991a88f00c ?backUrl=https://urok.apkpro.ru/

IBOMIOUHOMHRIX token=00d3c187bded0129a346af21affaaa%e375b1c38cf3d61632acfI035

MPEICTABICHUN B 322694

ounosornu
https://lesson.edu.ru/my-school/lesson/85e¢9b260-0018-458a-9¢76-

) Mukpo3BOIOIUS 14 1 ) 286103e5af16?backUrl=https://urok.apkpro.ru/

U e€ pe3yNbTaThl token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035
c32a694
https://lesson.edu.ru/my-school/lesson/85e9b260-0018-458a-9¢76-

3 MakposBosnronus 6 1 0 286103e5af16?backUrl=https://urok.apkpro.ru/

U e€ pe3yNbTaThl token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632actf9035
c32a694

It https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-

POUCXOXKIECHHUE
4 U DASBITHE 15 1 15 2e1b849c¢4222ackUrl=https://urok.apkpro.ru/
p ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act9035

JKU3HU Ha 3eMiie
c32a694

I https://lesson.edu.ru/my-school/lesson/dd16ac23-fddb-4c08-a329-

POHUCXOXKAECHUE
5 HeIOBEKA — 10 1 1 6de2fal01073?backUrl=https://urok.apkpro.ru/
m token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035
aHTPONOTEHE3
c32a694
Okonorus — https://lesson.edu.ru/my-school/lesson/7b5d33d5-1cfb-47db-807e-
6 HayKa o 3 0 05 85928191 10ee?backUrl=https://urok.apkpro.ru/
B3aUMOOTHOILICHU ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035
X OPTraHU3MOB U c32a694




[NPOT'PAMME

HAJIOPTaHU3MEHH
BIX CUCTEM C
OKpYyKaroleun
cpenoi
https://lesson.edu.ru/my-school/lesson/05e¢291c0-7a9¢-47f1-b47b-
7 Opranusmsl 1 9 L5 1fdfe35400ed ?backUrl=https://urok.apkpro.ru/
cpela oOuTaHus ’ token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035
c32a694
)
g KOJIOT U BIiI'I[OB 9 0.5
Y MIOIYJISALUAN
Okoorus https://lesson.edu.ru/my-school/lesson/e24d7ba7-de89-4373-8b70-
9 COOOIIIECTB. 12 05 9771d8e0da5c?backUrl=https://urok.apkpro.ru/
DKOJIOTHUYECKHE ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035
CHCTEMBI c32a694
B https://lesson.edu.ru/my-school/lesson/1a9cc5eb-5f59-447a-93b2-
nocdepa —
10 6 6 0 73ab470d8568 ?backUrl=https://urok.apkpro.ru/
robabHad token=00d3c187bded0129a346af2 1 affaa6a9e375b1c38cf3d61632acf9035
3KOCHCTEMA
c32a694
q https://lesson.edu.ru/my-school/lesson/8cc24f48-8636-4a51-aa94-
€JIOBEK U
11 6 0 126651e54ccc?backUrl=https://urok.apkpro.ru/
OKpykatotad token=00d3¢187bded0129a346af21 affaa6a%e375b1c38cf3d61632acf9035
cpena 322694
12 PesepBHoe Bpems 8 0
OBIIIEE
KOJIMYECTBO
102 7.5
YACOB I10




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

No KoaudecTBO 4acoB

n/ Tema ypoka Becer KonrpoJbn Ipakruyeck  DJIEKTPOHHbIE HH(POBLIE 00pa3oBaTe/IbHbIE PeCypPChI
Il 0 ble padoThI ue padoThbl

buonorus xak
https://lesson.edu.ru/my-school/lesson/5¢523154-8bfa-4fdf-bdf8-

KOMILJIEKCHAsl HayKa

1 U KAK 9ACTE 1 0 0 fb62770d3862?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346at21affaa6a9e375b1c38cf3d61632act903

COBPEMEHHOTO 5322694

oO1ecTna
https://lesson.edu.ru/my-school/lesson/4e8b5cdb-f414-40a6-9aed-

) JKuBble cucTeMEBI U | 0 0 638dd73a0475 MackUrl=https://urok.apkpro.ru/

HUX CBOMCTBa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
5¢32a694
https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-8ca3-

YpoBHeBas

3 1 0 0 8¢3862e30f75 backUrl=https://urok.apkpro.ru/

OPTAHMSATIA FKUBBIX token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903

CHUCTEM
5¢32a694
https://lesson.edu.ru/my-school/lesson/070c3e1b-ed0e-4857-8bbe-

Hcropus oTkpeiTHs

4 - ——— 1 0 0 d5758b8ba098 backUrl=https://urok.apkpro.ru/
3yae CTIH. token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903

Knerounas Teopus
5¢32a694

MeTtoas!

MOJIEKYJISIPHOU 1 https://lesson.edu.ru/my-school/lesson/5¢523154-8bfa-4fdf-bdf8-

5 KJIETOYHOU 1 0 05 fb62770d3862?backUrl=https://urok.apkpro.ru/
OHOJIOTHH. ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632actf903
I[IpakTHueckas 5¢32a694

pabota «M3yuenue




METOIOB KJICTOYHOM
Oonooruu
(xpomarorpadus,
anekTpodopes,

g hepeHIranTbLHOe
HEHTPUPYTHPOBAHNE
, [TLIP)»

XUMHUYECKUN COCTaB

https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-
27a76afed81b?backUrl=https://urok.apkpro.ru/

6 KJIETKU 0 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
MunepanbHble
BeMIeCTBA KJIETKH,
7 0
nX OnoornyeckKas
porb
Opranunueckue
BEIIEeCTBA KJIIETKU —
OeJKH.
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4¢47-8760-
JlaboparopHnast
3 6 05 2a9e2f77c89c¢backUrl=https://urok.apkpro.ru/
pabota ' token=00d3c187bded0129a346af2 1affaa6a9e375b1c38¢f3d61632acf903
«Ob6HapyxeHue 50322694
OEJIKOB C IIOMOILBIO
KaueCTBEHHBIX
peaKuuii»
Cpoii https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4¢47-8760-
BOICTBA,
9 KnaceH(UKaLIA 1 0 2a9e2f77c¢89cbackUrl=https://urok.apkpro.ru/
ce 1t token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
¢byHKIMN OEIKOB 5322694
10 Opranuueckue 0 https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-9ead-

BCIIECTBA KJICTKHU —

al5ec719c¢673backUrl=https://urok.apkpro.ru/




YIJIEBOBI token=00d3c187bded0129a346af21affaa6a9¢375b1c38cf3d61632acf903
5¢32a694
0 https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-9ead-
praHuYEeCcKue
11 elme o o 0 al5ec719c¢673backUrl=https://urok.apkpro.ru/
BOHICCTRA [ICTRH token=00d3c187bded0129a346af2 1 affaa6a9e375b1c38¢f3d61632acf903
THITHIET 5¢32a694
Hyxnennossie
kucnotel. JJHK n
PHK. JIaGoparopHas
pabora https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-
12 «HccnenoBanue 05 45¢9608fa382?backUrl=https://urok.apkpro.ru/
HYKJIEMHOBBIX ' token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632acf903
KHUCJIOT, 5¢32a694
BBIJIEJIEHHBIX U3
KJIETOK Pa3JIMYHbIX
OpPraHu3MOBY
Crpoenue u
https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-
byakunn ATO.
13 Jpyrie 0 45¢9608fa382?backUrl=https://urok.apkpro.ru/
pyT token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
HyKJIeo3uaTpudocd 50322694
atel (HTD)
CekBeHHpOBaHUE
https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-
JAHK. Metoast
14 CEHOMIKI 0 45¢9608fa382?backUrl=https://urok.apkpro.ru/
’ token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
TPaHCKPUIITOMHUKH, 5322694
MIPOTEOMUKH
MeTobl https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-
15 . oif 0 45¢9608fa382 7backUrl=https://urok.apkpro.ru/
6prKTypH " token=00d3¢187bded0129a346af2 1 affaa6a%e375b1c38cF3d61632acf903
HOJIOTUH

5c32a694




THOBI KIIETOK.

https://lesson.edu.ru/my-school/lesson/a9152604-585b-4bf9-923c-
d6a9d6847d3f?backUrl=https://urok.apkpro.ru/

16 Ilpoxapnomiieckas 0 token=00d3c187bded0129a346af2 1 affaatade375b1c38cf3d61632acf903
KJIETKA
5¢32a694
Crpoenue
3YKApUOTUYECKOMN
S https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
17 n aKTI/;quKaH 05 3de0a656¢cf42 MackUrl=https://urok.apkpro.ru/
P ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
pabora «M3ydenue 50322694
CBOICTB KJICTOYHOU
MEMOpaHBI»
https://lesson.edu.ru/my-school/lesson/86¢c00dc3-4fd0-40aa-b7ec-
13 [ToBepXHOCTHBII 0 3de0a656¢cf42 backUrl=https://urok.apkpro.ru/
armapar KJIETKH token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632acf903
5¢32a694
OnHomeMOpaHHbIE
OpPraHoOU/Ibl KJIETKHU.
IIpakTyeckas https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
19 pabora «3yuenue 05 3de0a656cf42?backUrl=https://urok.apkpro.ru/
JBUKCHUS ’ token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
LUATOIUIa3MbI B 5c¢32a694
pacTUTENBHBIX
KJIETKaX»
[TonmyaBTOHOMHBIE
OpPraHOUJIbl KIIETKU:
https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
MHTOXOH/JIPUH,
3de0a656c¢f42 ?backUrl=https://urok.apkpro.ru/
20 IIACTUIEL. 0.5
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
JlaGopaTopHas 5322694
pabota

«ccnenoBanue




21

22

23

24

IJ1a3MOJIn3a 1
JACIJIa3MOJIn3a B
PACTUTCIIbHBIX
KIICTKax»

HememOpanHubie
OpPTraHOUbI KJICTKU

Crpoenue u
byHKIMY sapa

CpaBHuTENBbHAS
XapaKTepUCTHKA
KJIETOK DYKapHOT.
JlaGopatopHas
pabota «3yuenue
CTPOEHHUSI KJIETOK
Pa3IUIHBIX
OpPraHU3MOB»

Accumunanus u
TACCUMUIIALINSA —
JIBE CTOPOHBI
MeTaboau3Ma. THITEI
oOMeHa BeIECTB.
JlaGoparopHas
pabora «3ydyeHnue
KaTaJIMTUYECKON
AKTUBHOCTH
(dbepMeHTOoB (Ha

0.5

0.5

https://lesson.edu.ru/my-school/lesson/86¢00dc3-4fd0-40aa-b7ec-
3de0a656¢f42 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
5¢32a694

https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4¢70-9f41-
1270516b7af1?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-9168-
ceeaSel24e557backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632acf903
5¢32a694




puUMepe aMuIasbl
WJTU KaTajasbl)»

DepMEHTATUBHbBIN

XapakTep peakuui

KJIETOYHOI'O

MeTaboar3Ma.

JIaboparopHas https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4¢35-9168-

75 pabora «3y4ucHue 05 ceeaSel24e557backUrl=https://urok.apkpro.ru/

(bepMeHTaTUBHOTO token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
pacienieHus 5¢32a694

MEPOKCHAA

BOJIOPO/JIa B

paCTUTENBHBIX U

JKUBOTHBIX KJIETKaX)»

BeJIKH-aKTHBATODHI https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4¢47-8760-

26 N — 0 2a9e2f77c89¢backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903

UHTHOUTOPHI 50322694
https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-

7 ABTOTpOQHBIN TUIT 0 6£75e4d59480?backUrl=https://urok.apkpro.ru/

oOMeHa BEIECTB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
https://lesson.edu.ru/my-school/lesson/27¢57b97-ee02-4b2c-97ac-

73 POTOCHITES 0 223ab66¢24f7 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632acf903
5¢32a694

XEMOCHHTES. https://lesson.edu.ru/my-school/lesson/27¢57b97-ee02-4b2¢c-97ac-

29 Jlaboparopnast 05 223ab66¢24f7 TbackUrl=https://urok.apkpro.ru/

pabora «CpaBHEHHE
MIPOIIECCOB

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694




dboTocuHTE3a U

XEMOCHHTE3a»
AHa’poOHbIE
opranu3msl. Bujpl
OpOXKEeHUSI.
30 JlaGopaTopHas
paborta «CpaBHeHHE
IIPOLIECCOB
OpOKeHUS U
JIbIXaHUSD)
AspobHbIe https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-
31 OpraHU3Mbl. DTarbl 6£75e4d59480?backUrl=https://urok.apkpro.ru/
DHEPreTUYECKOTO token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
oOMmeHa 5¢32a694
OHeprus
MeMOpaHHOTO
rpaenTa https://lesson.edu.ru/my-school/lesson/1{60acef-6051-44ce-bb66-
3 1poToHOB. CHHTE3 6f75e4d59480?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
AT®: pabora 5322694
npotoHHON ATO-
CHHTAa3bl
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-
33 Peaxmnn 823f126b73d0?backUrl=https://urok.apkpro.ru/
MaTpUYHOT'O CHHTE3a token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
T https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-
paHCKpm_iuHH o 823f126b73d0?backUrl=https://urok.apkpro.ru/
34 MATpUYHBIA CUHTE3

PHK

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694




35

36

37

38

Tpanciauus u eé
JTarnbl

Konuposanue
aMHUHOKHUCIIOT. Ponb
pudocom B
OuocuHTese Oenka

Opranuzanus
reHOMa y MPOKapuoT
U DYKapuoT
MonexkynsapHbie
MeXaHU3MBbI
JKCIPECCUU TE€HOB Y
3YKapHuoT

https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-
823f126b73d0?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632act903
5¢32a694

39

40

Bupycer —
BHEKJICTOYHBIC
(OpMBI )KU3HU U
oburatHele
Mapa3uTHI.
[IpaxTrueckas
paborta «Co3nanue
MOJIETIN BUpYyCa»

BupycHeie
3a00JIeBaHUS
YEJI0BEeKa,
KUBOTHBIX,
pacTeHui

0.5

https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-
4¢86e312fb15?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-
4¢86¢e312fb15?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632acf903
5¢32a694

41

HanorexHonornu B




OnosIoruy u
MEIULIMHE

JKU3HEeHHEBIN UK

https://lesson.edu.ru/my-school/lesson/a494c3cb-b7¢c7-4815-b7al -
155¢7245fdbf?backUrl=https://urok.apkpro.ru/

42 KJIETKH 0 token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
5¢32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7al -

43 MarpuuHblii CUHTE3 0 155¢7245fdbf?backUrl=https://urok.apkpro.ru/

JHK token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

XPpOMOCOMBI.

JlaGopaTopHnas

44 pabora «3ydyenue 0.5

XpOMOCOM Ha

TOTOBBIX

MUKpOIIpEnapaTax»
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c¢7-4815-b7al -

45 Jlenenue KneTku — 0 155¢7245fdbf?backUrl=https://urok.apkpro.ru/

MHUTO3 token=00d3c187bded0129a346af21affaaba9e375b1c¢38cf3d61632acf903
5¢32a694

Tunel KIETOK.

Kapuokunes u

LIUTOKHUHES.

JlabopaTopHas https://lesson.edu.ru/my-school/lesson/0f5f2936-e558-48d1-869f-

46 pabora 05 eab1c182d9b8?backUrl=https://urok.apkpro.ru/

«Habmronenue token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903

MHUTO3a B KJIETKaX
KOHYHKA KOpEIIKa
JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)»

5¢32a694




https://lesson.edu.ru/my-school/lesson/0f5£2936-e558-48d1-869f-

Perynsuust
47 KH3HEHHONO LKA 0 eab1c182d9b8?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
KICTOK 5¢32a694
https://lesson.edu.ru/my-school/lesson/f6d39de3-49b3-415f-abde-
43 Opranusm kax 0 b61e1484b48f?backUrl=https://urok.apkpro.ru/
€IMHOE 1IEJI0E token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
Txanu pacrenuit. https://lesson.edu.ru/my-school/lesson/87d5ac8b-3cd5-4ff0-alca-
49 JlaGopaTopHas 05 8d92928535d1 ?backUrl=https://urok.apkpro.ru/
pabota «3ydyenue ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
TKaHel pacTeHui» 5¢32a694
TkaHM )KUBOTHBIX U
B — https://lesson.edu.ru/my-school/lesson/2040ea80-962a-4db5-al34-
50 JabopatopHas 05 76f0f036d4 18 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
pa60Ti1 «M3yuyenue 50302694
TKaHEH JKMBOTHEIX)
Opransl. Cuctemsl
OpraHoB. https://lesson.edu.ru/my-school/lesson/c4651572-dbc3-49a7-8dd7-
51 JlaGopatopHas 05 d72d1b01efd6?backUrl=https://urok.apkpro.ru/
pabota «3ydyenue ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
OpraHoOB IIBETKOBOTO 5¢32a694
pacTeHus»
57 Omnopa tena 0
OpraHu3MoOB
53 JBr>xeHue 0
OpraHu3MOB
54 IIuranue 0

OpPTaHU3MOB




IIutanue

https://lesson.edu.ru/my-school/lesson/986e8f56-782-43b8-bbff-

MO3BOHOYHBIX
55 x 2ed0a9cc6e0d ?backUrl=https://urok.apkpro.ru/
MBOTHDIX. token=00d3c187bded0129a346af21 affaa6a9e375b1c38cf3d61632acf903
[InmeBapurensHas 50324694
cucTeMa 4ejIoBeKa
e
56 JpIxanu
OpraHu3MoOB
Jbixanue https://lesson.edu.ru/my-school/lesson/84288fee-0d44-4ad8-9da4-
57 TMIO3BOHOYHBIX 5¢ff9331a5d9?backUrl=https://urok.apkpro.ru/
JKUBOTHBIX U token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
yeJIoBeKa 5c¢32a694
53 TpancnopT BelecTB
Yy OpraHu3MOB
KpoBeHnocHas
- https://lesson.edu.ru/my-school/lesson/47c25e35-de0d-4{85-87f0-
59 HO3BOHOHAIX 210aaef9e85d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346at21affaa6a9e375b1c38cf3d61632acf903
JKUBOTHBIX U
5¢32a694
yeJoBeKa
Brinenenne
60 BIZICJICHUE Y
OpraHu3MOB
3
61 ammra y
OpraHu3MoOB
https://lesson.edu.ru/my-school/lesson/984aafe3-d1ab-4894-8983-
62 NMMmyHHas cucrema 691£c080c9fa?backUrl=https://urok.apkpro.ru/
YeJIOBEKa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
5¢32a694
Paznpaxumocts u
63 perymnsnus y

OpraHu3MoOB




I'ymopanbHas
perymusiuus u

https://lesson.edu.ru/my-school/lesson/700ea45a-fbbc-4c¢9f-ba70-
42ac6edasSb08?backUrl=https://urok.apkpro.ru/

64 ounoxpunmas 0 token=00d3c187bded0129a346af2 1 affaa6ade375b1c38cf3d61632acf903
CHCTEeMa KUBOTHBIX 50302694
H YeJIOBEKa
DopmsI https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-

65 PA3MHOKCHI 0 559e9d843db9?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903

OpraHu3MoOB 5322694
https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-

66 ITomoBoe 0 559e9d843db9?backUrl=https://urok.apkpro.ru/

pa3sMHOXeHHUE token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5c32a694
https://lesson.edu.ru/my-school/lesson/0f512936-e558-48d1-869f-

67 Meiios 0 eab1c182d9b8?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

I'amertorenes.
Oo6pazoBanue u
Pa3BUTHE MOJIOBBIX
KJIETOK.
68 JlaGopatopHnas 0.5
pabota «3ydyenue
CTPOEHUS MOJIOBBIX
KJIETOK Ha TOTOBEIX
MHKpOIpenapaTax»
WNupusunyanbHoe https://lesson.edu.ru/my-school/lesson/c08 1bbd7-b846-42ec-9bb9-

69 pasButue 0 c0ff9388e41d?backUrl=https://urok.apkpro.ru/

OpPraHU3MOB — token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632acf903

OHTOI'CHE3

5c32a694




3a1<naz[1<a OpraHOB U

https://lesson.edu.ru/my-school/lesson/b676db76-e61e-4f78-826a-

70 TKaHEH u3 0 75676e7t5af6?backUrl=https://urok.apkpro.ru/
3apOJIBIIIEBBIX token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
JIUCTKOB 5¢32a694
Poct u pazBurtne
J)KMBOTHBIX.
JlaGopaTopHnas
71 pabota «BrisiBeHNE 0.5
MPU3HAKOB CXOACTBA
3apoJbIIen
MMO3BOHOYHEIX
JKMBOTHBIX»
PasmHoOxeHuEe 1
pa3BUTHE PACTECHUN.
JaGopatopHas https://lesson.edu.ru/my-school/lesson/99d9a91a-3f8e-49cb-bce4-
79 pabota «CrpocHHue 05 3a2f5e634110?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
OpraHoB 5¢32a694
Pa3MHOXEHUS
BBICILIUX PACTCHUN»
Hcropus https://lesson.edu.ru/my-school/lesson/8088b7fa-1bac-4¢85-9905-
73 CTAHOBJICHUA U 0 a91d41ed37f8?backUrl=https://urok.apkpro.ru/
Pa3BUTUS TEHETUKHU token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
KaK HayK{ 5¢32a694
OCHOBHBIE TOHATHSA
1 CUMBOJIBI https://lesson.edu.ru/my-school/lesson/8088b7fa-1bac-4¢85-9905-
74 T€HETUKU. 05 a91d41ed37f8?backUrl=https://urok.apkpro.ru/
Jlaboparopuast token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903

pabota «JIpo3oduna
KaK OOBEKT

5¢32a694




75

T€HETHYECKUX
HUCCIIEJOBAHUI»

3aKOHOMEPHOCTH
HACJIeTOBaHU
MIPU3HAKOB.
MonorubpuaHoe
CKpEIIUBAHHUE.
[IpakTnueckas
paborta "U3ydeHue
pe3yNIbTaToB
MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y
npo30¢uib"

0.5

https://lesson.edu.ru/my-school/lesson/da2765cd-a327-4526-bef3-
Teccle3cd9c4 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632actf903
5¢32a694

76

[uTosmornyeckne
OCHOBBI
MOHOTUOPUIAHOTO
CKpEeLIUBaHUs

https://lesson.edu.ru/my-school/lesson/da2765cd-a327-4526-bef3-
Teccle3cd9c4 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

77

AHanusupyrouiee
CKpEILIMBaHUE.
Henonnoe
JTOMUHHUPOBaHUE

78

Jurubpumnoe
CKpEIIUBaHHE.
[IpakTnueckas
pabota «3yuyenue
pE3yNbTaTOB
TUTUOPUTHOTO
CKpEIIUBAHUS Y
Ip030(UITBD»

0.5

https://lesson.edu.ru/my-school/lesson/67987237-3081-4683-970c-
1dd5857cf5bf?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346at21affaa6a9e375b1c38cf3d61632acf903
5¢32a694




uTonormueckue

OCHOBBI
79
TUTUOPUTHOTO
CKpELIMBaHUS
https://lesson.edu.ru/my-school/lesson/f9e74bbf-4477-4452-b5al -
CueruieHHOEe
30 HACIIC IOBAMIE 3f990c947800?backUrl=https://urok.apkpro.ru/
2 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
TIpH3HAKOB 5¢32a694
https://lesson.edu.ru/my-school/lesson/f9e¢74bbf-4477-4452-b5al -
31 I 3f990c947800?backUrl=https://urok.apkpro.ru/
clieTitia fiona token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
https://lesson.edu.ru/my-school/lesson/a3431d82-087f-46fe-a5a8-
XpomMocoMHas
32 LoD eca3491d454a?backUrl=https://urok.apkpro.ru/
cop token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
HacJeJICTBEHHOCTH
5¢32a694
https://lesson.edu.ru/my-school/lesson/e1564a9¢-0f9¢c-4060-abd6-
23 T'enorun kak 435067cecl4d?backUrl=https://urok.apkpro.ru/
LIEJIOCTHAs CHUCTEMA token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
5¢32a694
T'enetnueckuii
KOHTPOJb Pa3BUTHUSA
84 pacTeHui,
JKUBOTHBIX U
yeJI0BeKa
" https://lesson.edu.ru/my-school/lesson/e1564a9¢-0f9¢c-4060-abd6-
3MEHYUBOCTH
85 OM3HAKOB. Bk 435067cecl14d?backUrl=https://urok.apkpro.ru/
p ) a token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
NU3MEHYUBOCTH
5¢32a694
86 MoaudukarmonHast https://lesson.edu.ru/my-school/lesson/e1564a9¢c-0f9¢c-4060-abd6-




U3MCHYHBOCTH

435067cec14d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

87

BapuauuoHHsslii psin
Y BapuallMOHHAas
KpuBasl.
JlaGopaTopHas
pabora
«ccnenoBanue
3aKOHOMEPHOCTEH
MO (DHUKAITIOHHOM
H3MCHYHBOCTH.
[TocTpoenne
BAapUALIMOHHOTO
psina u
BapHalMOHHOU
KpHUBOW»

0.5

88

TI'enoTunmueckas
N3MEHUYNBOCTD.
Komb6unarusnas
N3MEHUYMBOCTD

&9

MyranmonHas
W3MEHYUBOCTb.
[TpakTnueckas
pabota «MyTauu y
npo3oduis (Ha
TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH




MYTaIlMOHHOTO
npoiiecca.
OInUreHeTHKa 1
SIUT€HOMHKA

I'enetnka degoBeka.

[IpakTuueckas
abora
gp | Pavot 0.5
«CocraBienue u
aHaJms3
POIOCIOBHON»
MeTob! https://lesson.edu.ru/my-school/lesson/bb1da599-4162-44bb-b97d-
9 ——— 0 8e71655989667backUrl=https://urok.apkpro.ru/
S token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
T€HETUKU
5¢32a694
3HaueHue
MEIUITMHCKON
T'CHCTHUKHU B https://lesson.edu.ru/my-school/lesson/bb1da599-4162-44bb-b97d-
93 IIpeIOTBpaIlEeHUN U 0 8e7165598966?backUrl=https://urok.apkpro.ru/
JI€YCHUH token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
FEHETHYECKUX 5¢32a694
3a00JIeBaH Ul
JeJoBeKa
OCHOBHBIE TIOHATHSA
CEJICKIINH.
https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-a48a-
JlaboparopHnas
840d20ce0270?backUrl=https://urok.apkpro.ru/
94 pabota «M3ydyenue 0.5

COPTOB KYJIbTYPHBIX
pacTeHu U IOpOL
JOMAIHUX

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
5¢32a694




95

96

97

98

KHNBOTHBIX»

Metonasl
CEJIEKIINOHHON
paboTHI.
JlaGopaTopHas
pabora «3yuenue
METOJIOB CEIICKIINU
pacTeHuin»

JloCTHXKeHUS
CEJICKLIUN PacTeHUI
Y KUBOTHBIX.
[IpakTnueckas
pabora «[IpuBuBKa
pacTeHuin»

Coxpanenue,
U3YYEHUE U
WCIIOJIb30BaHNE
TCHETHUYECKUX
pecypcos
buortexHnonorus xak
HayKa 1 OTpacib
MIPOU3BOJICTBA.
[TpakTnueckas
pabota «3yuyeHnue
00BEKTOB
OMOTEXHOIOTHI

0.5

0.5

https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-a48a-
840d20ce0270?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-a48a-
840d20ce0270?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632actf903
5¢32a694

https://lesson.edu.ru/my-school/lesson/133b0166-fc35-4a91-a264-
14aaee2f5897 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632acf903
5¢32a694

99

OCHOBHEBIE
HarpaBJICHUS
CUHTETUYECKOU




onosoruu

XPpoOMOCOMHAas 1
100 P
TeHHas WH)KEHEPUs

101 Meaunuackue

OUOTEXHOJIOTUHA

Pe3epBHbIil ypok.
IToBTOpEHUE,

102 000011IeHNE,
cUCTeMaTu3aIus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102

2.5

13.5

https://lesson.edu.ru/my-school/lesson/387b2669-fa96-450b-bd73-
1e7a543ee995 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
5¢32a694




11 KJIACC

Ne KoaudecTBO 9acoB
n/ Tema ypoka Bcer Kourpoabu IpakTuueck JJleKTPOHHBbIE HU(PPOBBIE 00pPa30BaTeJIbHbIE PeCyPChl
Il 0 ble padoThI ue padoThbl
https://lesson.edu.ru/my-school/lesson/dbb6c1d1-cf9c-43b5-ae8c-
1 OBOIIOIMOHHAS | 0 0 1a4a8ea05f95 ?backUrl=https://urok.apkpro.ru/
teopus Y. Jlapeuna token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
JIRMDKYIHE CHUTHI https://lesson.edu.ru/my-school/lesson/923cbdce-4ef1-4295-b671-
’ BOJTIOLHH BIIOB 1 0 0 e268ad583c02?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
no . Jlapsumy 5¢322694
f;il)eii;jlaaHne, https://lesson.edu.ru/my-school/lesson/304a891f-8df8-4b19-9753-
. 813275cae0f6backUrl=https://urok.apkpro.ru/
3 CCTCCTBEHHBIH 1 ! 0 0 token=00d3c187bded0129a346af2 1affaa6a%e375b1c38cf3d61632acf903
VCKYCCTBEHHBIN 50322694
otbop
DopmupoRaHKe https://lesson.edu.ru/my-school/lesson/7a22c0f1-1169-4450-8585-
4 CHETCTHICCKOI 1 0 0 b2ad01be75af?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
TEOPUU IBOJIIOLIUU 50322694
?]:(?;I:HHOHHOFO https://lesson.edu.ru/my-school/lesson/85¢9b260-0018-458a-9¢76-
5 nporecca: 1 0 0 286103e5af16?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632acf903
MHKPOIBOJIIOLIMS U 50322694
MAaKpOIBOJIFOLIUS
Tonysmas — https://lesson.edu.ru/my-school/lesson/al56d7a4-2580-4f23-a777-
6 1 0 0 188444dal572?backUrl=https://urok.apkpro.ru/
SJIeMCHTApHA token=00d3c187bded0129a346af2 1affaa6a9e375b1c38cf3d61632acf903




€IMHUIIA DBOJIIOLUA

3aKoH
TEeHETUYECKOTO
paBHOBecus Jx.
Xapnu, B.
Baiin6epra.
JlaboparopHas
pabora
«BbIsBIEHUE
U3MEHUYUBOCTH Y
0co0ell 0IHOTrO
BUJIA»

0.5

5¢32a694

https://lesson.edu.ru/my-school/lesson/b73fbc29-b7a7-45d9-99fa-
10cef05e1d95 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632act903
5¢32a694

10

11

DneMeHTapHbIe
(aKTOpBI SBOTIOLUH

Opdexr

OCHOBATeJs.
Opdext
OYTBUIOUHOTO
TOPJIBIIIKA

Murpanum.
N3omamun
TIOTYJISIAMN:
reorpaduueckas,
OuoJioruyeckas

EcrectBeHHbIl
otbop —
HaIpaBJIAOMNN
(hakTop IBOJIIOITUU

https://lesson.edu.ru/my-school/lesson/304a891f-8df8-4b19-9753-
8f3275cae0f6?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c¢38cf3d61632acf903
5¢32a694

12

[TonoBoit oT60OP




13

14

15

[TpucnocoGneHHOCT
b OPTaHU3MOB KaK
pe3yabTar
MHUKPOIBOJIOIHH.
JlaGopatopHas
pabora «3yueHue
apoMop$030B U
UANOaIanTalun y
pacTeHuit u
YKUBOTHBIX)
[Tpumepsl
MPUCTIOCOOJICHHH Y
OpPTaHHU3MOB:
MopdoJIorHUecKue,
¢duznonoruyeckue,
OMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaboparopHas
pabota
«[Ipucnocobnenus
OpPTaHU3MOB U UX
OTHOCHUTEJIbHAs
1EIeCO00Pa3HOCTh)»
Bun, ero kpurepun
U CTPYKTYpa.
JlaGopatopHas
pabota «CpaBHEeHHE
BUJIOB 110
MOP(OTIOTHIECKOM

0.5

0.5

0.5

https://lesson.edu.ru/my-school/lesson/4b606f7f-48be-4b4b-a371-
6€90263cb659?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

https://lesson.edu.ru/my-school/lesson/4b606f7f-48be-4b4b-a371-
6€90263cb659?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
5¢32a694

https://lesson.edu.ru/my-school/lesson/6111c6b6-69b6-421c-80bf-
7dc4£8a6f511 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346at21affaa6a9e375b1c38cf3d61632acf903
5¢32a694




y KPUTEPHIO»

https://lesson.edu.ru/my-school/lesson/6111c6b6-69b6-421c-80bf-
7dc4£8a6f51 1 ?backUrl=https://urok.apkpro.ru/

16 Crpyxrypa Buna token=00d3c 187bded0129a346af2 1 affaa6a9e375b1c38cf3d61632acf903
5¢32a694
https://lesson.edu.ru/my-school/lesson/bac095e5-fa3b-43c0-ael8-

Bunoo6paszoBanue

17 f48043f9bdfe?backUrl=https://urok.apkpro.ru/

KaK pesyJibTat token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
MUKPOIBOTOLIMHI 5322694
Cpsizb https://lesson.edu.ru/my-school/lesson/bac095e5-fa3b-43c0-ael 8-
13 f480431f9bdfe?backUrl=https://urok.apkpro.ru/
MHKPOIBOJIIOLHH 1 token=00d3c187bded0129a346af2 1 affaa6a9e375b1c38cf3d61632acf903
SIUAEMUOIOT U 5322694
Maxkpo3BOIIOLIHS.
I https://lesson.edu.ru/my-school/lesson/85e9b260-0018-458a-9¢76-
AJIEOHTOJIOTHYECK
286103e5af167backUrl=https://urok.apkpro.ru/
19 e METObI
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
M3YyaCHIA 5¢32a694
3BOJTIOIUHU
B https://lesson.edu.ru/my-school/lesson/dOc1700a-e698-4173-85c8-
noreorpapuiecku
20 400002296419?backUrl=https://urok.apkpro.ru/
© METO/IbI U3YHCHUA token=00d3c187bded0129a346af2 1affaa6a9e375b1c38¢f3d61632acf903
SBOJIFOLHN 5¢32a694
DOMOpPHOIOTHYECKHE
https://lesson.edu.ru/my-school/lesson/dOc1700a-698-4173-85c8-
U CPaBHUTEIHHO-
71 b 400002296419?backUrl=https://urok.apkpro.ru/
MOpQoToricckue token=00d3c187bded0129a346af2 1affaa6a9e375b1c38¢f3d61632acf903
METO/Ibl U3YUCHUS 50322694
3BOJIIOIUHU
MonekynsapHo- https://lesson.edu.ru/my-school/lesson/d0c1700a-e698-4173-85¢8-
22 TeHETHUYECKHE, 400002296419 ?backUrl=https://urok.apkpro.ru/

OMOXUMHYECKUE U

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903




MaTeéMaTHYCCKHUEC
MCTObI U3YUCHUS

5¢32a694

SBOIIOIAU
OO0mue
23 3aKOHOMEPHOCTHU 0
IBOJIIOIIUN
AnanTuBHas https://lesson.edu.ru/my-school/lesson/4b606f7f-48be-4b4b-a371-
4 paauanus. 0 6€90263cb659?backUrl=https://urok.apkpro.ru/
HepaBHOMepHOCTH token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
TEMIIOB ABOJIOLIUU 5¢32a694
https://lesson.edu.ru/my-school/lesson/54f96a99-57¢3-4914-9da0-
HayuHble runoressl
75 0 ba9bad6f0889?backUrl=https://urok.apkpro.ru/
TPOMCXOAICHHA token=00d3c187bded0129a346af21affan6a9e375b1c38cf3d61632acf903
JKA3HU Ha 3emiie
5¢32a694
https://lesson.edu.ru/my-school/lesson/54f96a99-57¢e3-4914-9da0-
[onayuHnsie
26 0 ba9bad6f0889?backUrl=https://urok.apkpro.ru/
MPEACTABICHHA O token=00d3c¢187bded0129a346af2 1 affaa6a%e375b1c38cF3d61632acf903
3apOKICHUH KU3HU 50302694
https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-
OCHOBHBIE dTaIIbI
27 . 0 2e1b849c¢4222?backUrl=https://urok.apkpro.ru/
HEOpraHn4eCcKou token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
SBOJLIOIHH 5¢32a694
https://lesson.edu.ru/my-school/lesson/54f96a99-57¢3-4914-9da0-
73 ['umoressl 0 ba9bad6f0889?backUrl=https://urok.apkpro.ru/
3apOXKICHUSA KU3HU token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694
Hcropus 3emiu u https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-
29 METOBI €€ 05 2e1b849c¢4222?backUrl=https://urok.apkpro.ru/
U3YYCHHUS. ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903

JlaGopaTopHas

5c32a694




pabora «3yueHue
U ONHCaHue
MCKOMIAEMBIX
OCTaTKOB JIPEBHHUX
OpPTaHU3MOBY

HauanpHbIe 3Tansl

https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-
2e1b849c¢4222?backUrl=https://urok.apkpro.ru/

30 oprammieckoi 0 token=00d3¢187bded0129a346af2 1 affaa6a%e375b1c38cF3d61632acf903
SBOTOLHH 5¢32a694
OBOJIIONHUS
31 t 0
JYKApUOT
OCHOBHBIE dTAIIbI
9BOJIIOIINA https://lesson.edu.ru/my-school/lesson/429b1a0d-c3e4-4740-9d75-
PaCTATEIBHOTO b1d6fd53e2c6?backUrl=https://urok.apkpro.ru/
MHpa. token=00d3¢187bded0129a346at21affaa6a9e375b1c38cf3d61632acf903
32 IIpaxTueckas 0.5 5¢32a694 https://lesson.edu.ru/my-school/lesson/dd16ac23-fddb-4c08-
pabora «M3yuenue a329-6de2fal01073 ?backUrl=https://urok.apkpro.ru/
0COOEHHOCTeIH token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
CTPOEHHUSI paCTEHUU 5c32a694
Pa3HBIX OTIIEJIOBY
0 https://lesson.edu.ru/my-school/lesson/429b1a0d-c3e4-4740-9d75-
CHOBHBEIE dTaIIbI
33 S BOOLLH 0 b1d6fd53e2c6?backUrl=https://urok.apkpro.ru/
ot token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
’)KUBOTHOTO MHpa 5322694
OBOJIONHUS
KUBOTHBIX.
ITpakTuueckas
34 P 0.5

pabora «3yuenue
0COOEHHOCTEH
CTPOCHUS




35

[M03BOHOYHBIX
SKABOTHBIX»
Pa3Butue xu3HU Ha

3emJie 1o 3pam 1
nepuoaam

36

MaccoBsie
BI)IMI/IpaHI/Ifl —
DKOJOTHYECKHUE
KPU3HCHI MTPOIILJIOTO

37

CoBpeMeHHbIN
3KOJOTMYCCKUM
KPHU3HUC, €TO
0COOEHHOCTHU

38

CoBpemMeHHast
cucreMa
OpPTaHHYECKOTO
IPOIILIOTO

39

OCHOBHBIE
CUCTCMATHYCCKHC

TPYIIIBI
OpraHU3MOB

40

41

AHTpoOmosnorus —
HayKa O 4eJIOBEKe

Pazsutne
MPEJCTaBICHUN O
MIPOUCXOKICHUU
YeJI0BeKa

42

MecTo 4uesoBeKa B

0.5

https://lesson.edu.ru/my-school/lesson/49e6ffd1-eedf-43b2-8d0b-
2f170126ffb?backUrl=https://urok.apkpro.ru/




cucTeme
OpPraHU4ecKOro
MHpa.
JlaGopatopHas
pabora «M3y4yenue
0COOEHHOCTEM
CTPOCHHS CKeJIeTa
YeJIoBeKa,
CBSI3aHHBIX C
IPSAMOX0XKJICHUEM»

JBrKyiye cuiibl

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

https://lesson.edu.ru/my-school/lesson/375dd554-099¢c-409f-846a-
4¢30dc63346d?backUrl=https://urok.apkpro.ru/

43 aHTPOIIOreHe3a 0 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5c32a694
CooTHOIIICHHE
OMOJIOTHUYECKUX U
44 COIIMATBHBIX 0
(bakTOpoB B
AHTPOIIOT€HE3E
https://lesson.edu.ru/my-school/lesson/4a3e94d7-80fe-4ae2-b0cb-
45 OCHOBHBIE CTaAuU 0 607d35bebf80?backUrl=https://urok.apkpro.ru/
aHTpPOIOTeHe3a token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
5c32a694
46 [Taneorenernka u 0
MMaJICOTeHOMUKA
DBOIOLIHS
47 COBPEMEHHOTO 0
4enoBeKa
https://lesson.edu.ru/my-school/lesson/6bff6946-b615-49a6-a4e9-
48 Yenoseueckue 0.5

Sab6cae58048 ?backUrl=https://urok.apkpro.ru/




pachsl.
IIpakTrueckas
pabora «M3y4yenue
IKOJIOTMUECKUX
ajganTanun
YeJI0BEKa»

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

49

50

51

52

53

54

MexaucuuIIMHapH
bI€ METOJIBI
AHTPOIOJIOTUH

3apokJIeHUE U
pa3BUTHE YKOJIOTUHU

MeToab! 3KOJIOTHH.
JlaGopatopHas
pabota «M3yuyeHue
METO/IOB
IKOJIOTHIECKUX
HUCCIIENOBAHUN

3HaueHHue
9KOJIOTHYECKHX
3HAHWH 1
JelnoBeKa

DKOJIOTHYECKHE
(baxTopsl

AlGuotnueckue
dakropsl. CBET Kak

0.5

0.5

https://lesson.edu.ru/my-school/lesson/7b5d33d5-1ctb-47db-807e-
85928191 10ee?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632actf903
5¢32a694

https://lesson.edu.ru/my-school/lesson/7b5d33d5-1cfb-47db-807e-
85928191 10ee?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694




JKOJIOTUYECKU I
dakrop.
JlaGopatopHas
paborta
«BpIsBIEHUE
MIPUCTIOCOOICHUI
OpPraHU3MOB K
BIIUSTHUIO CBETa»

55

AOuoTuyeckue
(baxTopsI.
Temmnepatypa Kak
9KOJIOTUYECKU I
dakTop.
JlaGopatopHas
pabora
«BpIsBIEHUE
MIPUCTIOCOOICHU I
OpPTaHU3MOB K
BITUSTHUIO
TEMIEPATYpPhI»

0.5

56

AlGunoTnueckue
(bakTopsI.
BraxxsocTs Kak
9KOJIOTHYSCKHI
daxTop.
JlaGopatopHas
pabora
«AHaTOMHUYECKHE
OCOOEHHOCTH

0.5

https://lesson.edu.ru/my-school/lesson/2fd03f94-aa0b-4d7d-8e6f-
¢9becea28c0f?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694




57

pacTeHuit u3
pa3HBIX MECT
ooUTaHUS»

Cpenpl oouTanus
OpPTaHU3MOB

58

buonornueckue
PUTMEI

59

60

61

62

63

Kuznennsie Gpopmer
OpTraHu3MOB

buornueckue
(bakTopsI

3HaueHHue
OMOTHYECKUX
B3aUMOACUCTBUHI
JUIS1 CYLIECTBOBAHMS
OpraHU3MOB B
cpene oouTaHus

DKOIOTrHYeCcKHre
XapaKTePUCTUKU
MOMYJISIIIAH
OCHOBHEIE
MoKa3aTeIn
MOMYJISLNN:
YHUCIECHHOCTD,
IUIOTHOCTD,
BO3pacTHas 1
MOJIOBAsI CTPYKTypa

https://lesson.edu.ru/my-school/lesson/e24d7ba7-de89-4373-8b70-
9771d8e0da5Sc?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

https://lesson.edu.ru/my-school/lesson/e24d7ba7-de89-4373-8b70-
9771d8e0da5Sc?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694




64

OCHOBHBIE
IMOKAa3aTeIIHN
MOMYJISIAN:
POXK/1aeMOCTb,
MPUPOCT, TEMIT

pocta, CMEPTHOCTBD,

MUTI'palluu

65

DKoJIornuecKas

CTPYKTYypa
HOMYJISILIUU

https://lesson.edu.ru/my-school/lesson/al56d7a4-2580-4f23-a777-
188444dal572?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
5¢32a694

66

67

68

JnHamuka
MOIYJISILUU U €€
perysauus

Kpussie pocra
YHUCIIEHHOCTH
MOMYJISILIUH.
Kpussie
BbDKHUBAHUS

DKoJloruuecKkas
HHUIIIA BUA.
JlaboparopHas
paborta

«[Ipucnocobnenns
CEeMSIH pacTeHUN K

pacceneHuIo»

0.5

https://lesson.edu.ru/my-school/lesson/al56d7a4-2580-4f23-a777-
188444dal572?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
5¢32a694

69

Bun xak cucrema
MOMYJISIIUANA

https://lesson.edu.ru/my-school/lesson/6111c6b6-69b6-421c-80bf-
7dc4f8a61f511?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903




5¢32a694

3aKOHOMEPHOCTH
MOBEJCHUS U

70 .
MHUTpaLHil
JKHBOTHBIX
Coo0111ecTBO
71 OpPraHU3MOB —
OHOIIeHO3
https://lesson.edu.ru/my-school/lesson/c7c57f3a-ed3f-4459-bc73-
79 DKocucTemMa Kak 8991f6efdc7b?backUrl=https://urok.apkpro.ru/
OTKPBITAs CHCTEMA token=00d3c187bded0129a346af21affaaba9e375b1c¢38cf3d61632acf903
5¢32a694
Kpyrosopor https://lesson.edu.ru/my-school/lesson/b73fbc29-b7a7-45d9-99fa-
73 BELIECTB U HOTOK 10cef05e1d95 7backUrl=https://urok.apkpro.ru/
SHEPTUU B token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632act903
3KOCHUCTEME 5¢32a694
OCHOBHEIC https://lesson.edu.ru/my-school/lesson/02744494-8497-4551-9af8-
74 - d03a5ae969e9?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaaba9e375b1c38cf3d61632acf903
3KOCHUCTEMBI 5¢322694
75 DKOJOTHYECKHE
MAPAMUBI
MN3menenust
76 coo0mmecTB —
CYKIIECCUH
Ipuponansie https://lesson.edu.ru/my-school/lesson/02744494-8497-4551-9af8-
77 3KOCUCTEMBI. d03a5ae969e9?backUrl=https://urok.apkpro.ru/

DKocucTeMBI 03€p U
peK. DKOCUCTEMBI

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694




78

79

MOpEH U OKEaHOB
[Ipuponusie
3KOCHUCTEMBI.
DKOCUCTEMBI

TYH]Ip, JIECOB,
CTeIeu, MyCThIHb

AHTpOHOI‘eHHHe
3KOCHCTCMbI

https://lesson.edu.ru/my-school/lesson/6231556e-13f5-4ffe-ba2a-
21a490fd5156?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694

80

YpOOIKOCUCTEMEI.
IIpakTrueckas
pabota «3yueHue
U OIUCaHue
ypOOIKOCUCTEMBI»

0.5

81

82

3aKOHOMEPHOCTH
(dbopMupoBaHUs
OCHOBHEBIX
B3aUMOACUCTBUHI
OpraHU3MOB B
DKOCHCTEMAaX

MexaHu3Mbl
BO3JECHCTBUSA
3arpsI3HEHU I
pa3HbIX TUIOB HA
cyOOpraHu3MEeHHOM
, OPTaHU3MEHHOM,
MONYJISIMOHHOM U
3KOCHCTEMHOM




YPOBHSIX

https://lesson.edu.ru/my-school/lesson/1a9cc5eb-5f59-447a-93b2-

buocdepa —
33 61ic o 73ab470d8568 ?backUrl=https://urok.apkpro.ru/
OVHIETIAHCTApHAA token=00d3c187bded0129a346af2 1affaa6a9e375b1c38¢f3d61632acf903
00o0J104yKa 3emMitn
5¢32a694
https://lesson.edu.ru/my-school/lesson/1a9cc5eb-5f59-447a-93b2-
Vuenue B. U.
34 B 73ab470d8568 ?backUrl=https://urok.apkpro.ru/
c CpHAJICKOTO 0 token=00d3¢187bded0129a346af21affaa6a%e375b1c38cF3d61632acfo03
nocgepe 5¢32a694
3 https://lesson.edu.ru/my-school/lesson/88c47bdb-bbe6-4898-9cc2-
AKOHOMEPHOCTH
85 I — e¢7b8a2175dab?backUrl=https://urok.apkpro.ru/
ym token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
Onoceper 5¢32a694
KpyrosopoTsr https://lesson.edu.ru/my-school/lesson/88c47bdb-bbe6-4898-9cc2-
36 BEIIIECTB U €7b8a2175dab?backUrl=https://urok.apkpro.ru/
OMOreOXUMHUYECKHE token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
[UKJIIBI 5¢32a694
30HAJIILHOCTH
ouochepsl.
87
OCHOBHBIE OMOMBI
CyIIN
YcToluuBOCTH
88
6uocdepsl
DKOJIOTHYECKHE
89 KPHU3HCHI U UX
MPUYHHBI
B o https://lesson.edu.ru/my-school/lesson/8cc24f48-8636-4a51-aa94-
03/ICHCTBHE
126651e54ccc?backUrl=https://urok.apkpro.ru/
90 qeJloBeKa Ha

ouochepy

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694




91

92

AHTpPONOreHHOE
BO3JICUCTBUE HA
pacCTUTENBHBIN U
JKUBOTHBIN MUD

Oxpana npupoisl

93

94

95

96

OCHOBHBIC
TIPUHITAITBI
YCTOMUYHBOTO
pa3BUTHS
YyeJIoBEYEeCTBA U
TIPUPO/IBI
PanuonansHOC
MIPUPOIOTIOIB30BaH
Ue U COXpaHEHHE
OHOJIOTHYECKOTO
pasHooOpa3us
3emin

O06001menue no
TeMe
«MUKpPO3BOIIOILHS
U €€ pe3yJIbTaTb»

O06001menue no
TeMe
«Maxpo3BOJTIOIUS
U €€ pe3yJIbTaTb»

97

0O0001enue Mo
TEME
«Ipoucxoxaenue u
pa3BUTHE KU3HU Ha




98

99

100

3emiie»

O0o061IeHuE 110
TeEME
«ITpoucxoxenune
YyeJioBeKa —
AQHTPOIIOTEHE3)

O0o061ieHue 1Mo
TeMe «IDKOJIOTHS —
HayKa o
B3aUMOOTHOIIEHUAX
OpPraHUu3MOB»
O0o061IeHue 110

Teme «Opranu3mbl
U cpeia OOMTaHUs»

101

0O0001enue 1Mo
TeMe «IKOJIOTUS
BHUJIOB U
TIOIYJISILAN

102

103

O06o06mIeHNE 0
teme «buocgepa —
riaobanbHas
9KOCHCTEMAY

OBIIEE KOJIMYECTBO
YACOB IIO
[NPOTPAMME

102

7.5

https://lesson.edu.ru/my-school/lesson/c2ccb94a-5b5d-4b61-b56b-
cd15¢7218d52?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf903
5¢32a694




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* buosorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3narensctBO «IIpocBenienue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonos A.M. u
npyrue; nox pepakuuei Ilaceunuka B.B., AkunonepHoe 00111ecTBo

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

buonorus. 10-11 knaccsl. MeToauyeckoe NocoOue IJist yUUTeNs
(yriyonennsii yposenb). @I'OC

ABtopsl kHUTH: TepemoB Anekcanap Banentunosuy, [letpocoBa Penara

ApMeHaKkoOBHA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://urok.apkpro.ru/?ysclid=In4hOogv2d448501818



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukat 176382614773150070335747769939328150673109022347
Bnapgeney YepHosa CeeTnana H0pbesHa

OedcTevTened C19.04.2023 no 18.04.2024
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