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MHNOACHUTEJIbHASA 3AIIUCKA

[Iporpamma no yueOHOMy mnpenmety "buonorus" (manee - Ouosnorusi) Ha
ypOBHE cpeaHero oliiero odopa3oBaHusi pa3zpadoTaHa Ha ocHoBe denepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoanuu B Poccuiickoit denepammm,
dI'OC COO, Konnenuuu mnpenoaaBaHusi yueOHoro mpeamera «buomorus» u
OCHOBHBIX MOJOKEHUN (PenepanbHoil pabouell mporpaMMbl BOCIIUTAHHUS.

VYueOnbiii npeamer «buonorus» yrayonénHoro ypoBHs uzydenus (10-11
KJIACCHI) SIBJISIETCSl OJIHUM W3 KOMIIOHEHTOB TpenMeTHON obiiactu «EcTecTBeHHO-
HayuHble mpenMerbl». CormacHo mnonoxkenusm DPI'OC COO mpodunbHbIe
y4yeOHbIE TPEIMEThI, U3y4aeMble Ha YriayOJEHHOM YpPOBHE, SIBISIOTCS CIOCOOOM
muddepeHmanu  OOy4eHUsT Ha YPOBHE CpEAHEro oomero oOpa3oBaHUS W
NpU3BaHbl OOECIEUYUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIUM, CPEIHUM
o01muM, cpeaHuM po¢eCCHOHAIBHBIM U BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX YyYEOHBIX TPEIMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pPEUICHUE O0pa30BaTENbHBIX, BOCIHUTATEIBHBIX U Pa3BUBAIOLIUX
3a/1a4, CBS3AHHBIX C TMpodopUeHTAIMEe OO0yJaroluuXCcsi U CTUMYJIUPOBaHUEM
UHTEpeca K KOHKPETHOM 00JIACTM HAyYHOTO 3HAHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIIMHOM, SKOJIOTUEH, TICUXOJIOTHUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpenMery "buosorus" naér mpeacrtaBieHHE O
Henu W 3ajadax M3ydeHus ydeOHoro mnpenmera «buornorus» Ha yriyoja€HHOM
yYpOBHE, omnpeenseT o0s3aTenbHoe (MHBApUAHTHOE) IPEIMETHOE CO/IepKaHue, €ro
CTPYKTYpHpPOBAaHME IO pa3jernaM M TeMmaMm, paclpeleieHue M0 Kiaccam,
PEKOMEHIYeT MOCIEAOBATEIbHOCTh M3YyYEHHS Y4YEOHOro marepuaia ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipoiliecca,
BO3pPAcCTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peayin30BaH TMPUHIMI TPEEMCTBEHHOCTH C HW3y4YeHHUEM OWOJIOTrMUM Ha YpPOBHE
OCHOBHOI'O  o0miero  oOpas3oBaHus, Ojarogapss 4eMy [pPOCMaTpPUBAETCS
HANpaBJIEHHOCTh HA  TMOCJIEAYIOIlee pa3BUTHE  OHMOJIOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TPEICTABICHUH O 370pOBOM 00pas3e KHU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHONIEHUS K OKpYyXarlleil npupoaHoil cpene. B
nporpaMme 1o OWOJIOTMU TakKe IMOKa3aHbl BO3MOXKHOCTU Y4eOHOro mpeamera
«buonorust» B peanuzamuu  TpedoBaHuih DPI'OC COO K mnIaHUPyEeMbIM
JUYHOCTHBIM, METAMpPEIMETHHIM M TPEIMETHBIM pe3yjbTaTaM OOydYeHUs U B
(GbopMHUPOBAaHUM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIILHOW  JIEATEITLHOCTH
Oo0y4Yarommxcsi MO0 OCBOCHUIO COJIepkKaHUS OMOJOTMYECKOro OOpa3oBaHUsl Ha
YpOBHE CpPEeIHEro 00111ero 00pa3oBaHusl.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpeaHEro o0Iero oopa3oBaHUs
3aBeplIaeT OuoJorMyeckoe O00pa3oBaHME B IIKOJE€ W OPHEHTHPOBAH Ha



paclIMpeHre U yriyOJIeHHE 3HAaHUK 00yYaroluxcsli O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIDHOM W KJIETOYHOM OHOJOrMH, 3MOPHOJIOTMH M OMOJIOTMH PA3BUTHA,
TeHETHKH, CEJIEKIIMU, OMOTEXHOJOT MU, IBOIIIOLIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yuyenne yuebHOro mnpeamera «buosiorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYalOIIMXCS K TMOCIEAYIOUIEMY MOTYYEHHUIO
Ouosormdyeckoro  oOpa3oBaHUs B  By3aX U OpraHu3alusx  CpEIHEro
npodeccroHanbHOro oopa3zoBanus. OCHOBY €ro colepk aHusl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHWW, TIOJIy4YEHHBIX IpPU  HU3YYEHHUH  OOYy4YarolIUMUCS
COOTBETCTBYIOIIUX CUCTEMATHUECKUX pa3/esioB OMOJIOTUH HAa YPOBHE OCHOBHOI'O
oburero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA NONy4YarOT pa3BuTHe. Tak,
paclIMpeHbl W YriyOsieHbl OHMOJIOTMYECKHE 3HAaHUA O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YelOBeKa, OOLIMX 3aKOHOMEPHOCTSAX JKU3HHU,
JIOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOrHYECKHE CBEJIEHUS IPUKIIAJTHOTO U TOMCKOBOI'O
XapakTepa, KOTOPbIE MOXXKHO HCIIOIb30BaTh KaK OPHEHTHUPBI IS MOCIEIYIOLIEro
BbIOOpa mnpodeccuu. Bo3MokHa Takke MHTErpanus OHOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUAMH, MOJYYEHHBIMU OOYUYAIOIIMMHCS MPU HU3YyYEHUU
¢u3uKy, XMMHH, Teorpaduu U MaTEMaTHKH.

Crtpyktypa mporpammbl 1o ydeOHoMmy mnpeamery "buomorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M SBOJIOLMOHHBIA MOAXOAbl K M3YYEHUIO OHOJIOTHHU.
CornacHo UM, U3y4yaroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBbIE JJIs1 JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHM3alliy, IBOJIIOLMN OPraHUYECKOro MHpa Ha 3eMile,
COXpaHEHHUsT OHMOJOrHYecKoro paszHooOpasust minaHeTsl. Tak, B 10 xkmacce
M3y4YalOTCsS OCHOBBI MOJICKYJSPHOW M KJIETOYHOM OMOJIOTHMH, SMOPHOJIOTUU U
OMOJIOTUU Pa3BUTHSI, TEHETUKU U CENEKUUU, OMOTEXHOJOTMH U CHUHTETUYECKON
OMOJIOrMM, AKTYaJIM3UPYIOTCSl 3HAHUS OOydaroumxcs Mo OOTaHMKE, 300JI0THH,
aHatomuu, (usnonoruu uenoBeka. B 11 kmacce u3ydarOTCs 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yUeHue o onocdepe.

VYueOHplii mpenmer  «buosorus»  mpusBaH  00€CHEUYUTH  OCBOECHHE
oOyuarouuMucs: OMOJIOTMYECKUX TEOPUN U 3aKOHOB, UEH, IPUHIUIIOB U MPaBUIL,
JeXaluX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOTrooOpa3vMM M OCOOEHHOCTSX KIIETKH, OpraHu3Ma, MNOMYJSLUH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEZIOBAHUAX B OMOJIOIMH, IPUKIIAHBIX aCIIEKTaX OMOJIOrMuecKUX 3HaHuM. J{us
pa3BUTUS M TOJJCpKAHUS HHTepeca oOydaroumxcs K OWOJIOTHHM Hapsaay co
3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOr0 MaTepHalia B COACPXKaHUHU MPOTrpaMMbI
no OMOJOTMU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJIEHHUS U Pa3BUTHUSA
TOW WIM MHOM oOjacTu OMOJIOTMH, BKJIAAOM OTEUECTBEHHBIX M 3apyOEKHBIX
yUEHBIX B PELICHUE BaKHEUIIMX OMOIOIrMUECKHUX U 3KOJIOTMYECKUX POOIIEM.



[ens n3yuenus yueOHOro npeamera «buonorus» Ha yriryOJIEHHOM ypOBHE —
OBJIaJICHUE  OOYYAOIMIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(DYHKITMOHAITLHOU
OpraHW3allii JKUBBIX CHCTEM pA3HOTO paHra MW MNpUOOpETEeHUE YMEHUH
UCIIOJIb30BaTh 3TU 3HAHUS B (OPMHUPOBAHUM MHTEpeca K OompenenEéHHON o0iacTu
npodeccuoHaIbHON JeATeTbHOCTH, CBSI3aHHOM € OHWOJIOTHEW, WIM K BBIOOPY
y4eOHOr0 3aBeICHUS JJIsl TPOJIOKEHUsI OMOIOrnYecKoro o0pa3oBaHusl.

JlocTikeHrne 1enW W3ydeHHs ydeOHoro nmpeamera «buwomorus» Ha
yrayO0a€HHOM YpOBHE 00€CIIeunBaETCs PEIICHUEM CIICTYIONIUX 3a0a4:

OCBOCHHE O0YYaIOIMMHCS CUCTEMBbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBWJIaX, COCTABJISAIONIAX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPA; O
CTPOEHUH, MHOrooOpa3vu MU OCOOCHHOCTSAX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIAINs, BU, OMOreo1eHo3, onocdepa); 0 BHIIAIOIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYAIOIIMXCSA C METOJAMH II03HAHWS JKHBOW IPUPOIBI:
UCCJIEIOBATEICKUMH  METOJaMU  OMOJOTMYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHON OWOJOTUH, HSMOPHOJIOTUM W OHWONOTMHM pa3BUTHUS, TEHETHKH U
CEJICKIIMY, OWOTEXHOJOTHU ¥ CHUHTETUYECKONW OWOJIOTHH, TaJCOHTOJIOTHH,
DKOJIOTHUH);  METOAaMH  CaMOCTOSTEIBPHOTO  TPOBEICHUS  OMOJOTHYECKHX
UCCIIeZIOBaHUN B Jlabopatopuu W B TMpHUpoae (HAOMIOACHHE, W3MEPEHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJicHHE OOYYarONIMMUCS yMEHHUSIMHU: CaMOCTOSITEIbHO  HAaXOJUTh,
aHAIM3UPOBATh M HCIIOJIB30BaTh OHMOJIOTHYECKYI0 HH(GOPMAIHIO; TOJIb30BAThCS
OMOJOTUYECKOM TEPMUHOJIOTUEN M CHUMBOJMKOM; YCTAaHABIIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJOTMM U  COIMATbHO-)KOHOMUYECKHUMU M  HIKOJIOTHYECKUMHU
mpo0ieMaMy YeOBEYECTBA; OIICHUBATH TOCIEACTBUS CBOEH NEATEITBHOCTH IO
OTHOIIIEHUIO K OKPYXKalIlel NpUpOAHON cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBI0  OKPYXKAIOIIMX JIIOJIel; OOOCHOBBIBATH M COONIOJATh  MEpPBI
npounakTUKM MH(GEKIIMOHHBIX 3a00JeBaHUi, MpaBuiia MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KU3HENEATCIbHOCTH B UPE3BBIYANHBIX
CUTyalllsIX ~ MPUPOJHOTO W TEXHOTCHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHUOJIOTHH;

pa3BUTHE Y O0YYAIOMINXCS UHTEJUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEMH
B TMPOIECCE 3HAKOMCTBA C BBIIAMOIIMMUCS OTKPBHITUSIMH W COBPEMEHHBIMU
WCCJIEIOBAaHUSMU B OHMOJIOTMM, pEIIaeMbIMU €K NpoOJieMaMH, METOAOJIOTHen
OMOJIOTUYECKOTO UCCJIEI0BAHMS, pOBEEHUS AKCTIEPUMEHTAIIbHBIX
UCCJICIOBAHUM, PEIIeHHs] OMOJIOrMYECKUX 3a/a4, MOAECTUPOBAHUSI OMOIOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE y 00YYaIOMUXCS IIEHHOCTHOT'O OTHOIICHUS K KMUBOU MPUPOJE B
IIEJIOM M K OTJICTBHBIM €€ 00BbeKTaM M SBICHUSAM; ()OPMHUPOBAHUE DKOJIOTHUECKOM,
TCHETHYECKOW TPAaMOTHOCTH, OOIICH KYJIbTYyphl TIOBEACHUS B  MPHUPOJE;
UHTErpallii eCTECTBEHHO-HAYYHbIX 3HAHUH;

npuoOpeTeHre  OOy4YaIOIMUMHUCS  KOMIETEHTHOCTH B paldOHAIBLHOM
MIPUPOJIONIONIB30BaHUU (COOJIOICHUE TpaBUJl TOBEJICHUS B MPUPOJE, OXPaHbI
BUJIOB, 3KOCHCTEM, OMOC(hephl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 3/10POBbS
OKpYXXarolux Jrojed  (coOmromeHuss Mep NpodWIaKTUKH — 3a00JIeBaHUMH,
oOecrieyeHue 0E30MaCHOCTH JKU3HENEATEIbHOCTH B YPE3BBIUAWHBIX CHTYAIUAX
MPUPOAHOTO ¥  TEXHOTCHHOT'O0  XapakTepa) Ha OCHOBE  HCITOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUA U YMEHUH B IMOBCEIHEBHOMN KU3HU;

CO3JaHWEe  YCIOBUW  JUIsi ~ OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBUIYyaTbHON oOpa3zoBaTeIbHOU TPAEeKTOPUH, CITIOCOOCTBYIOIIEH
nocieaAyouemMy npopecCHOHaILHOMY CaMOOIPENEICHHIO, B COOTBETCTBUU C
WHIUBUATYATbHBIMUA HHTEPECAaMH M TIOTPEOHOCTSIMH PEruoHa.

OO6miee yuCiIO YacoB, OTBEICHHBIX Ha M3y4YeHHE OUOJIOTMU Ha yriayOJIeHHOM
ypOBHE cpeliHero odmiero oopa3zoBanus, coctaBisier 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HeAeniO).

Ot10op opraHuzanMoOHHBIX (OPM, METOJOB U CPEACTB OOyUYEHHUS OHUOIOTHUU
OCYHIECTBIISIETCS ¢ YYETOM CHElU(UKU €ro COJAEp)KaHHs U HANpaBJIECHHOCTH Ha
NPOAOJIKEHUE OMOJIOTMYECKOTO OOpa3oBaHMS B  OpraHU3aIUSaX CPEIHEro
po(heCcCHOHATBFHOTO U BBICIIIETO 00pa30BaHUSI.

O0s13aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTMU HA YIITYyOJIEHHOM YPOBHE
ABJISIETCSI TIPOBEJIEHHWE JTA0OpPATOPHBIX M TpakTU4YecKux pabor. Takxke ydactue
O0Oy4YaroIMXCSd B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-UCCIENOBATEIHCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACNSIETCS yYUTEIeM Ha OCHOBE  HMEIOIIHUXCS
MaTepHAITbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUH.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Conep:kanue mporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHoi urorooi arrecramuu (I'MA).

Tema 1. buosorusi kak Hayka

CoBpemeHHasi Ouosiorusi — KoOMIUIeKcHasi Hayka. KpaTkas uctopusi pa3BUTHs
Owonornu.  buomormdyeckue HayKM M HM3y4yaeMble ~HMH  MPOOJIEMBI.
OyHIaMEHTalbHbIE, NPUKIAJHBIE W TOUCKOBBIC HAY4YHbIE HCCIEJOBAHUS B
OMOJIOTHH.

3HaueHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruedt. 3HaueHHe OMOJIOTUU B
MPAKTUYECKON JEATEIIbHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOBI.

JemoHcTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapsuH,
V. I'apgeii, I'. Menaens, B. 1. Bepnaackui, U. I1. I1aBnos, 1. 1. Meunnkos, H.
N. BaBunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /. K. bensies.

Tabnuupel u cxembl: «CBsi3b OMONOTMU C APYrUMHU Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cucTeMbl M UX U3YY€HHUE

XKuBble cucTeMBbl Kak mpeaMer u3ydyeHus Ouonoruu. CBOMCTBA KHMBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSIIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHU3aIMS,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIETOYHBIM,
TKAHEBbIN, OpTraHU3MEHHBIMN, MTOIYJIAMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(OuoreonenoTnueckuit), Ouochepusiil. I[lporeccel, npoucxonsue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKHUBOTrO. JKM3HB Kak QopMa CyIIecTBOBaHUS
Marepuu. Hayku, u3ydaromme xuBbl€ CUCTEMBI HA PA3HBIX YPOBHSAX OpTaHU3ALMH.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIEPUMEHT, CUCTeMaTu3alus, Meraanaiu3. [Touarue o 3aBucCuMoi u
He3aBUCUMOW mniepeMeHHOU. [lnanumpoBanme oskcnepumenra. IloctaHoBka w
mpoBepka rumnote3. HyneBas rumotesa. [lonsitue BHIOOPKM U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux gaHHbIX. OnEHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3yibTaToB. [IpUUMHBI HCKaXXEHUSI PE3yJIbTATOB JKclepuMeHTta. lloHsaTue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmuiet m cxembl: «OCHOBHBIE TIPU3HAKU >KU3HWY», «buomormueckue
cucrteMbD», «CBOWCTBAa JKWUBOW MaTepum», «YPOBHH OPTraHU3ALUU KUBOU
npupoasl», «CTpoeHue KHUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHoB 4eJIOBeuecKoro opranusmay, «buoreorenos», «buocdepa», «MeTombl
VU3YUYEHUS )KUBOU IIPUPOIBIY.

OOGopynoBanue:  yjabopaTopHoe  oOOpyJlOBaHME  JUIsi  IPOBEACHUS
HAOJIIO/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonb3oBaHKME PA3IUYHBIX METOJAOB IIPH
U3YYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorusi KjieTku

Knerka - cTpykTypHO-(QYHKIIMOHANIbHAS €IUHMIIA >KUBOro. Kcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [LIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJIO)KEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUHU.

Metroasl  MOJIGKYJSIPHOM M KJIIETOYHOM  OMOJIOTMW:  MHUKPOCKOIIHS,
xpomatorpadus, 3eKTpodope3, METOJ MEYEHbIX aToOMOB, IuddepeHinan-Hoe
HeHTpUPyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uxkcuposanHvix
K1emok. DNEeKTpOHHass MUKpocKkonus. Kongokanvraa mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpersi: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuipl U cxembl: «CBETOBOM MUKPOCKOIY, «IJIEKTPOHHBIM MHUKPOCKOID,
«HcTopust pa3BUTHS METOAOB MUKPOCKOIIUI».

OO6opyoBaHue: CBETOBOM MHMKPOCKOIN, MHKPOIpEnaparsl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

IlpakTuueckas paGora «/M3yyeHue METOJOB KIETOYHOM OHOJOTHU
(xpomatorpadusi, snekrpodope3, auddepeHraIbLHOe EHTPUGYTUpPOBaHUE,
ITLIP)».

Tema 4. Xumnueckasi OpraHnu3anus KJIeTKH

XUMUYECKU COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma m e€ ponp Kak pacTBOpPUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyysiiui. MuHepanbHble BEIIeCTBA KJIETKH, UX Ouosiormueckas
poisib. POnb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BemiecTBa KIETKU. buonorndeckue mnoaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Moiekynbl. [lepBuunas
CTpYKTypa Oenka, mentujaHas CBs3b. BTopuuHas, TpeTUyHas, 4YeTBEpTUUYHAsS
cTpykTtypbl. Jlenarypamus. CoiictBa OenkoB. Kiaccudukamuss — Genkos.
buonornyeckue GpyHkuun 0enkoB. Ipuonsi.



VYraeBoasl. MoHOCaxapubl, AUCaXapuibl, OJIMTOCAXapHUabl U TOJIUCAXAPU/IBIL.
O0mwmii 1aH CTPOeHHA W (PU3UKO-XMMHUYECKHME CBOMCTBA  YIJIEBOJOB.
buonorudeckue pyHKIUHU YIIE€BOAOB.

Jlunuael. ['mapodunbHO-rHAPOPOOHBIE cBOMCTBA. Kiaccudukaius TUIUI0B.
Tpurnunepunsl, ¢ochonunuasl, BockH, crepousbl. buomornmueckue QyHKIUN
aunuaoB. O0ume cBOCTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CHOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJIYTIPOHUIIAEMOCTb.

Hyxnennossie kucnorsl. JJHK u PHK. CrtpoeHune HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun komrmuiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cniupaib. Mectonaxoxaenue u ouonornueckue gpynxuuu J[HK.
Buae PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsisu B Moiekyiae ATO.
buonornyeckue pynkmun AT®. BoccTaHoBIeHHBIE TEPEHOCUUKH, WX (PYHKIIUU B
kietke. J[pyeue wuyxneozuompugocghamer (HT®D). CexBenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrtpykTypHas Ouosiorusi: OMOXUMUYECKHE U OMO(PU3NUECKHE UCCIIEeIOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMOjekyl. Mooenuposanue
CMpYKmypol U QYHKYUL OUOMONEKYNL U Ux Komniekcos. Komnvromepnwiil ouzaun u
opeanuyecKull Cunme3s OUOMONEKYN U UX HENPUPOOHBIX AHANO208.

JemoHcTpanumn

[Toptpetsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yuikunac, P. ®pankiuh,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUUYECKUX JJIEMEHTOB B  HEXUBOM
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOEN.

Tabnuuer u cxemsl: «llepuoandeckass TabiauIa XMMHUUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJeKyJbl BOJbI», «BemiecTBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbl  Oenkay», «CTpyKTypbl O€IKOBOM MOJIEKYJbl», «CTpoeHuEe MOJEKYII
yriaeBosioB», «CTpoeHune MOJIeKysl JUNuaoBy», «HyKIIEMHOBBIE KHCIIOTBI»,
«Ctpoenue Mmonekyiasl ATD».

OO6opynoBaHne: XUMHAYECKasl IOCYIa ¥ 000PYI0BaHHUE.

JlaGopaTopHnasi padora «OOHapyxeHHE OCIIKOB C MOMOIIbI0 KaUECTBEHHBIX
pEAKIUIA.

JlabopaTtopnas  paGora  «lccrnenoBaHMe — HYKIEUHOBBIX  KHCIIOT,
BBIJICTICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenne U GyHKIUM KJIETKH

Tumel KIETOK: JdyKapuoTHyecKas U mpokapuoruyeckas. CTpykTypHO-
GyHKIIMOHAIbHBIE 00pa30BAHUS KIIETKH.



Crtpoenue npokapuoTuueckoil kiuerku. Kiierounas creHka 0akTepuil u apxei.
OcOOEHHOCTH CTPOEHMSI TEeTepOTPOGHON M aBTOTPOPHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo 1 pojib IpOKapuoT B OMOLIEHO3aX.

Crpoenue U (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3smarnueckass wmemOpana (razmanemma).  CTpykTypa — IUTa3MaTUYECKOU
MeMOpanbl. TpaHCHIOPT BEUIECTB Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas auddysus), akKTUBHBIA (NEPBUYHBIA W BTOPUYHBIMI
aKTUBHBIN TpaHcropT). I[lomympoHurnaemocts wMeMOpanbsl. PabGoTta HaTpuid-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, daronuto3. Dx3o1uTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KJIETOYHON CTEHKU PACTEHHI, TpUOOB.

[Huromna3ma. [{uto3one. [{utockener. [Bmxenne nuromiazMbl. OpraHoUAbI
kieTkd. OIHOMEMOpaHHBIE OpraHoubl KIETKH: HHAOIJIa3MaTHYecKas CeTh
(OIIC), anmapat ['onbKK, TU30COMBI, UX CTpoeHHE W (YyHKIMH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHOMJOB KJIETKH. CTpPOEHHE TpaHyJISIPHOTO PETUKYJIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuit  (arpaHyisipHbId)  SHIOIUIA3MATUYECKUI
perukynyM. CekperopHas QyHkius anmapata ['onbmxu. Moouguxkayus 6enkos 6
annapame [ onvoocu. Copmupoexka benxkos 6 annapame I onvoocu. TpaHcropT
BELIECTB B KiIeTKe. Bakyonu pacTutenbHbix kieTok. Kinerounslii cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMJbI  KJIETKH:  MHTOXOHJIPUHM,  IUIACTHUBL
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumobuocenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenne u (GyHKIIMM MHUTOXOHApWUH u Tuiactun. [lepBuuHkle,
BTOPUYHBIE U  CJIOXHbIE  IJACTUABl  (DOTOCHUHTE3UPYIOIIUX  DYKAPUOT.
X0pOIIIaCThl, XPOMOILIACTHI, IEHKOIIACThI BHICHIUX PACTEHUH.

HememOpanubie opranouasl kieTku CTpoeHue U (PyHKIUKM HeMeMOpaHHBIX
OpraHOUI0B KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmol.
MukpodunamMeHTsl. Axkmunogvle Muxpoguiamenmol. MBbIIIEUHBIE  KIETKH.
AxmuHosble KOMNOHeHmMbl HeMbluleyHblx Kiemok. Mukporpybouku. KieTouHslii
neHtp. CrpoeHue © JABWKEHUE OKIYTUKOB U pecHUYeK. MuKpoTpyOouKu
nutoria3mMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
muxpompyboukamu. Momophwie benxu.

SAnpo. O6onouka sipa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKK, UX CTPOEHUE U
byukiuu. Anepubiit  0enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pPacoONOKEHUE
XpoMOcOM B HHTephazHOM siape. Idyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — TUCTOHBI. JJunamuka s0epHolt 006010YKuU 8 Mmumose. AHoepHviil
Mpancnopm.

Knerounsie BkiatoueHus. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK DYKAPUOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHON).

JdemoHcTpanuu



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

Tabmuupl 1 cxembl: «CTpoeHUE B3YKapUOTHUECKOW KieTkn», «CTtpoeHue
XKUBOTHOM  KJIeTKkn», «CTpOe€HME  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpoKapruOTHUECKON KIETKI».

OO0opynoBaHHe: CBETOBOM MHUKPOCKOIN, MHUKPOIPENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOMpenaparhl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnass paGora «l/I3ydyeHue CTpPOEHHUSI KIETOK Pa3JIUYHbBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydeHne CBOWCTB KIETOYHON MEMOpaHBI.

JlaboparTopHass padora «lccienoBanue mua3molin3a W JIEIUIA3MOJIM3A B
PACTUTENBHBIX KIIETKaX.

IIpakTnueckas  paGora  «/3ydyeHue  [BWKEHUS  LUTOIUIA3Mbl B
PACTUTENBbHBIX KIIETKaX».

Tema 6. O0MeH BelecTB M NMPeBpalleHNe JHEPTUH B KJIETKe

AccuMuUISAIUA U TUCCUMUWIALIMS — JIBE CTOPOHBI MeTabonn3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TreTepoTpodHBIA. YdUacThe KHUCIOpoAa B OOMEHHBIX
nporeccax. JHEpPreTudeckoe oOecrieueHne KIeTKu: rmnpeBpamieane ATD B
oOMeHHBIX TIporieccax. DepMeHTaTHBHBINM XapakTep PeaKkluil KIETOYHOIO
Merabonuzma. DepMeHTh, HUX CTpPOCHUE, CBONCTBA M MEXaHU3M JICUCTBUSI.
Kodepmentsl. Otinnumns pepMeHTOB OT HEOPraHUYECKHX KaTajau3aTopoB. benku-
aKTUBATOPHl M OENKU-UHTHOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATHBHBIX
peaKImii OT pa3INYHbIX (PAKTOPOB.

IlepBuyHBI CHUHTE3 OpraHU4YecKUx BelecTs B Kierke. Dorocunres.
AHOKCUceHHbIl U OKCcUuceHHblll omocunmes y baxmepuu. Ceemocoouparowue
nUSMEHMbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILUIaCTOB B MPOIECCE
dorocunTeza. CBetoBas u TeMHOBast Ga3bl. Domoovixanue, Cs., Cy. u CAM-munvl
¢omocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusHue pa3znuyuHbIX (DAKTOPOB
Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3A.

XEeMOCHUHTES. Paznoobpasue OPraHU3MOB-XEMOCHUHTETUKOB
HUTpuuIupyomue OaKTepuu, Kele300aKTepun, cepoOaKTepuH, BOAOPOIHBIC
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mmbl. Buabl Opoxenusi. IIpoaykTel OpokeHHS M HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENH OOJIe3HEH.

A3poOHBIE OpraHU3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIN 3Tan. [ THKOIN3 — OECKUCTOPOAHOE PACIICILUIEHUE TITFOKO3bI.

buonornueckoe oKuCIEHUE, UIIA KIIETOYHOE JIbIXaHUE. POb MUTOXOHIpUN B
nporeccax ouonoruueckoro okucinenus. Luknmueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomornos. Cunmes



AT®: paboma npomonunou ATD-cummaser. llpemmyiiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH YIHEPTETUUECKOr0 0OMEHA.

JdemoHcTpanumn

IToptpersi: Jx. Ilpuctiu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «POTOCUHTE3», «IHEpreTudeckuit oomeny», «buocunres
oenkay, «CtpoeHue hepMeHTay, « X eMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYIOBaHHUE ISl TIPUTOTOBJICHHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass padora  «/I3ydyeHue  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

Jlabopatopnas pabdora «/3yueHue ¢GepMEHTATUBHOTO PpaCIICTIIICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX.

Jlabopatopnas pabGora «CpaBHeHuE mpoueccoB (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOXKEHUS U IBIXAHUSI.

Tema 7. Hacineacreennass uHpopmMauus U peajusanus eé B KJIeTKe

Peakuun mMarpuuHoro cunre3a. [IpuHINUN KOMIUIEMEHTAPHOCTU B PEAKIIUSAX
MaTPUYHOIO CUHTe3a. Peanuzanus HaciaeacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpumniusa — MarpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTbh, AHTUIIAPAJIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnoptHbix PHK B 6uocunTese Genka.
VYcnoBus OuocunTe3a Oenka. KogupoBanwe amuHOkucior. Ponb pubocoMm B
O6uocuHTe3e Oemnka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApUOT. Perynsiius akTUBHOCTU T'€HOB y TMpokapuoT. ['mmortesa
onepoHa (®. Kako0, XK. Mano). Monrexynsapuvie mexanuzmvl IKCNpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomsel 2enog. Perymnsius 0OMEHHBIX
npoiieccoB B kieTke. Kierounslii romeocras.

Bupychl — HekseTouHble (OPMBI KU3HU U O0JIUTraTHbIC Mapa3uThl. CTpoeHUE
NPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepnodaroB. JKuzHeHHbIli YUKI
JHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepma3sa, unmezpasd.

BupycHbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacTteHui. CITN/, COVID-
19, coumanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungpopmamura: unmeepayua u anaiuz 6onvuiux maccugos («bigdata»)
CMpPYKmMypHuIX buonocudeckux 0anuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemvie pynkyuu 6enrkos. Cnocodwl 00cmasKu 1eKapcms.



JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. IBanoBckui.

Tabmuipl u cxembl: «buocunre3 Oenkay, «l'eHeTHYecKul Kom», «Bupycer»,
«bakteprodarm.

IpakTnueckas padora «Co31aHue MOJEIH BUPYCa.

Tema 8. 7JKusHeHHBbIN HUKJI KJICTKU

Knerounsrii 1uki, ero mnepuoiabl W perymsnusa. Watepdaza u  mutos.
Oco0eHHOCTH TPOIlecCOB, MpOTeKarommx B uHTepdaze. [loaroroBka KIeTKH K
neneHuto.  IlpecuHrerndeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MMOCTCUHTETUYECKUN (TPEMUTOTUYECKUI) Ieproibl UHTEP(DA3bI.

Marpuunbii cunare3 JJHK — pemnmukanumsa. ITpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIECIbHOCTD.
Mexanuzm perukanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Teromepsl u

TeloMepa3a. XPOMOCOMHBIM HA0Op KJIETKW — KapuoTum. JIUIIougHbIA |
rariougHbelid  HaOOpsl  XpoMocoM. ['omonoruunbie  Xxpomocombl. [lonoBbie
XPOMOCOMBI.

Henenne knetkn — MuTo3. CTaauM MUTO3a M IPOUCXOASIIME B HHX

npouecchl. Tumnbl MuTo3a. KapruoknHe3 M HUTOKMHE3. BHOIOrM4ecKoe 3HaYEHHE
MHUTO34.

Perynsauusa muToTMdeckoro uukia kieTrku. [IporpamMmupyemas KieTOYHas
rubenp — aromnTo3.

Knerounoe smpo, xpoMocombl, (DyHKITMOHANIbHAS TEHOMUKA. Mexanuzmwl
npoaughepayuu, ougppepenyuposxu, cmapenus u eudenu xiemok. «llugposas
KllemKa» — OuouHgopmamuyeckue Mooeiu GyHKYUuOHUpPOBaAHUs K1emKu.

JdemoHncTpanuu

Tabmuiet u cxembl: «KU3HEHHBIW UK KIETKH», «Muto3», «CtpoeHue
xpomocom», «Pemmukanus JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparthbl: «MuTo3 B KJIeTKax
KOpEIIKa JTYKa.

JlaGopaTopnass  pabdora  «M3ydyeHMe  XpOMOCOM  Ha  TOTOBBIX
MHKpOITpEnaparax».

JlabopaTtopHas padora «HabGmoneHre MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenapaTax)y.

Tema 9. CTpoenue u GQyHKIUHM OPraHM3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOCHUS M JKU3HEACSTEIIBHOCTH  OJHOKIJIETOYHBIX
opranu3MoB. baktepuu, apxed, OFHOKJIECTOYHBbICE TPUOBI, OJHOKIETOYHBIC
BOJIOPOCIH, APYTUE NPOTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBI.



B3auMocCBsI3p 4acTei MHOIOKJIETOYHOrO OpraHu3ma. TKaHu, OpraHel M
cucreMbl opranoB. OprannsM Kak eIMHOe nenoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTesbHas,
MOKPOBHAsI, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOEHUs,
GYHKIIUN U paCTIONOKEHUS TKAaHEH B opraHax pacTeHUH.

TkaHU KUBOTHBIX U YEIOBEKA. THUIBI KUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIlIedHasi, HepBHas. OCOOCHHOCTH CTpoeHus, (PyHKUUN u
PAaCIOJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M T'€HEpaTHUBHbIE OpraHbl pacTeHuid. OpraHbl U
CHUCTEMBI OPTaHOB KMUBOTHBIX U 4eioBeKa. DYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenHuid. CkeneTbl OAHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyKHbli ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THIIbI COCIMHEHUS KOCTEM.

JIBmokeHne  opraHu3moB.  J[BMJKEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
aMEO0OuHOE, JKT'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTCHUH:
TPONU3MBl M HACTUU. JIBMIKEHUME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIneyHast cuctema. Pednexc. CkeneTHbie MBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOAbI, YIIIEKHCIOrO Ta3a U
MUHEPAIBHBIX BEIIECTB pAacTCHHUsIMU. IIuTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M
BHYTPUKIIETOYHOE NUIIeBapeHHe. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTaensl
NUIIEBAPUTENBHOrO Tpakrta. [IumeBapurensHble kene3bl. llnmeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue skuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe nbixaHue. /[pixaTenbHas mOBEPXHOCTD.
XKabepnoe u né€rounoe apixanue. J{prxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JlpIxaTenpHas cUCTEMa 4YelOBeKa. MeXaHu3M BEHTWISIUWM JIETKUX y NTUL U
MJIEKONUTArOIIUX. Perynsius nqpixanus. JlpixareabHbie 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHHUM.
Tpancnoptr BemecTB y JKUBOTHBIX. KpoBeHOCHas cucrema W €€ Oprassl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrm KpoBooOpauieHusi. IBOIIOIUOHHbIE
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX JKMBOTHBIX. Pabora
cepala v e€ perysms.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beiagenenue y
#KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranel BblaeneHus. PuiapTpanus,
CeKpelusi 1 00paTHOE BCAChIBAaHHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUS.
CBs13b MOJIOCTH T€NA C KPOBEHOCHOM M BBIICIHUTENIBHON cucTeMamMu. Beiaenenue y



MMO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [louku. CTpoenune u (yHKIIMOHUPOBAHUE
He(dpona. OOpa3oBaHKME MOYH Y YEJIOBEKA.

3anmTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIOpBI
OakTepuii M WHUCTHI MPOCTEHIIMUX. 3alUTa y MHOTOKJIETOYHBIX paCTEHUH.
Kytukyna. Cpeactsa macCUBHON U XUMUYECKOM 3a1UThl. OUTOHIUIBI.

3anmTa y MHOTOKJIETOYHBIX >XMBOTHBIX. [IOKpPOBBI M HMX MPOU3BOJHBIE.
3ammra opranu3Ma ot OonesHeil. IMmyHHas cuctema uenoBeka. KiieTouHblil u
T'yMOpaJdbHbIE WUMMYHHTET. BpoXIEHHBIM M TPUOOPETEHHBIM creruduuecKuii
UMMYHHUTET. Teopusi KIOHAIbHO-celeKTUBHOro ummyHutrera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MoB. Poib BpOXKJIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Paznpaxxumocte u  perynsumss y  OpraHm3sMmoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHu3sMoB. Takcucel. Pazgpaxumocts u  perymauus y
pactenuii. POCTOBBIE BEMIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysiius y XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTJENbl TOJOBHOI'O MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Pedrnexc u
pednexropras nyra. be3ycinoBHbIe U yCIOBHBIE pe(IIEKCHI.

['ymopanbHas peryiasiuus M SHJIOKPUHHAs CHCTEMA >KMBOTHBIX M YEJIOBEKA.
Kene3pl HHAOKPUHHOM CHUCTEMBI M HX TOpPMOHBL. Jl€HCTBHE TOPMOHOB.
B3auMocCBsi3p HEpBHOW U SHIOKPUHHOW cucTeM. [ umortamamo-runoduzapHas
cucrema.

JdemoHcTpanumn

[Toprper: U. I1. I1aBnos.

Tabmuiel u cxembl: «OIHOKIETOYHBIC BOJOPOCIHN», «MHOTOKIETOUHbIE
Bopopocin», «bakrepum», «lIpocrelimmey», «Opranbl LBETKOBBIX PACTEHHI,
«CHucTeMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «TkaHu pacreHuil», «KopHeBbie cuctembl», «CTpoeHHE CTEOIISI,
«CTpoeHue JHUCTOBON IMIIACTUHKNY, «TKaHM XKUBOTHBIX», «CKEIET 4YEIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cUCTEMAY, «HepBuass  cucrema», «Koxka», «Mplmeunas  cucremay,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAA cucrtema», «CTpOeHHE MBIIIIbDY,
«UmmyHurer»,  «KumeuHomonoctHele», «CxeMa  NUTAaHUS  PACTECHUN,
«KpOBEHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHIY,
«CTtpoeHue miaHapum», «BHyTpeHHee cTpoeHHe O0XKIEeBOro uepsi», «HepBHas
cuctema poio», «HepBHas cucrema aarymkum», «HepBHas  cucrema
npecMmbikaronuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cuctema
miiekonuTaronuxy, «HepBHas cucrema yenoBeka», «Pediekcey.



OO6opynoBaHHe: CBETOBOM MHUKPOCKON, MHKpPOINpENapaTbl OJHOKIETOYHBIX
OpPraHU3MOB, MHUKpONpENapaTbl TKaHEH, PaKOBHHBI MOJUIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUil, repbapuu
pacTeHHMil pa3HbIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKI[MM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YeJloBeKa,
o0opyaoBaHuUE I JEMOHCTPALIMH IOYBEHHOI'O U BO3YIIHOI'O MUTAHUS PACTEHUH,
pacuierieHns Kpaxmalia U OelKoB 1o IeHCTBHEM (EPMEHTOB, OOOPYAOBAHUE IS
JEMOHCTPALMH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHH3Ma
JbIXaTENbHBIX JBUKEHHM, MOJIETIA FOJIOBHOIO MO3ra Pa3jIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/I3ydeHue TKaHel paCTCHUIN.

JlabopaTopHasi pabdora «/I3ydyeHre TKaHel KUBOTHBIX.

JlabopaTopHas padora «3yyeHre OpraHoB IIBETKOBOI'O PACTEHUSI».

Tema 10. PazmHoOKeHMe ¥ pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOXKEHHUSI OpPraHu3MOB: Oecrojoe (BKJIIOYash BEre€TaTUBHOE) U
nojgoBoe. Buael  Oecrosioro  pa3MHOXEHUs:  MOYKOBAaHUE,  CHOPYJISLUS,
dbparMenTaiys, KIOHUPOBAHUE.

[TonoBoe paszmuokeHue. IlomoBble KIIE€TKH, WiIM rameTrhl. Meio3. Craauu
Meno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonorndeckuii cMpICi
M€N03a M TIOJOBOro mpouecca. Meno3 u ero MeCTO B KU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazBurue. ['amerorenes y suBOTHBIX. [101I0BBIE KEe3bl.
OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX KieTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHANIBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHIyalbHOE PA3BUTHE OPraHU3MOB (OHTOIE€HE3). DMOPHOJIOrUsl — HayKa
0 pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenoe u mooeru mopgoceneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jjsaryumiku). Jpo6nenuwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u neoepmunupogannoe Opobnenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUSI MIICKOMUTAIOIIUX. 3apOABIINICBhIE JIUCTKU
(racTpynsinus). 3aKiaika OpraHOB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3aumuoe
BJIMSIHUE YacTel pa3BUBAIOIIETOCS 3apojbllia (dMOpHOHANbHAS WMHIYKLIHUS).
3aknagka TIUIAaHA CTPOCHHMS KUBOTHOTO KAk pe3yibTaT HEpPaApXUUYECKUX
B3aUMOJICHCTBUI TE€HOB. BiusHue Ha 53MOpPHMOHAIBHOE pa3BUTHE PaA3IMYHBIX
(haKTOpPOB OKPYXKAIOIIEH CPE/IbI.

Poct u pasButue xuBOoTHBIX. [locTomOpuoHanbHBIM Tiepuoi. [lpsmoe u
HermpsiMoe pasButuhe. Pa3zButue ¢ wMeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bBHOJIOrHYeckoe 3Ha4YeHHEe NPSIMOro U HENpSMOro



pa3BUTHS, UX PACOpPOCTPAHEHHE B Npupoae. Tumbsl pocra KUBOTHBIX. DakTOphl
PEryJsiy pocTa KUBOTHBIX U yenoBeka. CTaiuu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX M uesioBeka. [lepuobl oHToreHesa uenoBeka. CTapeHue u CMEPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

Pasmuoxenne m pasButue pacreHui. ['amerodwur u cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue cCHop B IIpolecce Meio3a.
l'amerorene3 y pacrenuid. OIUIOZOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. [[BoiiHOe OIJI0OTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHMU.

MexaHu3Mbl pErysiiui OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumpel 1 cxeMbl: «BererarmBHOe pa3MHOXKEHHE», «THIBI Oecroyoro
pa3sMHOXEHUs», «Pa3MHOXKEHME XIIaMUAOMOHAIbD», «Pa3MHOXEHHE HBIIICHBD,
«Pa3MHOXeHUE TUAPBIY, «Meno3y, «XpoMocoMmbly, «l'ameroreHes», «CTpoeHue
AWIEKIETKH U cnepmaro3onna», «OCHOBHBIE CTaAuu OHTOreHe3a», «llpsamoe u
HelpsAMoe pas3Butue», «Pa3zButhe Manckoro xykay», «Pa3Burue capaHum»,
«Pa3Butne nArymkn», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PAaCTEHUIN»,
«CTpoeHue CeMSH OJHOJOJBHBIX U JIBYAOJBHBIX PACTEHUIN», «KW3HEHHBIA LUKII
MOPCKOM  KamyCTbl», <«OKM3HEHHBIM UHKI MXa», <«KHU3HEHHBIA  IUKI
MarOpOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENaparbl SHUIEKIETOK U
CIIEpMATO30UI0B, MOAENb «[ UK pa3BUTHS JSATYILIKA.

JlaGopaTopHasi padora «/3yueHne CTpOeHHUs MOJOBBIX KIETOK HAa TOTOBBIX
MUKPOIIpENnapaTaxy.

IIpakTHyeckas padora «BbIABICHME IPU3HAKOB CXOJCTBA 3apOABIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnass pabGora «CTpoeHHE OpPraHoB pPa3MHOXKEHUS BBICIIHNX
pacCTEHUI.

Tema 11. I'eHeTuka — HayKa 0 HaCJEACTBEHHOCTH W HM3MEHYHBOCTH
OpPraHu3MoOB

Wcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Haykd. PaGorter T
Mengens, I'. ne ®pusza, T. Moprana. Ponb 0T€4EeCTBEHHBIX YUYEHBIX B Pa3BUTHHU
rederrku. Paborer H. K. KonwitoBa, H. Y. BaBunosa, A. H. bemnozepckoro, I'. /1.
Kapneuenko, 0. A. ®dununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JTOMUHAHTHBIA M PELIECCUBHBIN
NpU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAsI JIMHUS, TUOPHUIBI, TEHOTHUII, (PEHOTHII.



OcCHOBHbIE ~ METOABl  TEHETUKU: THOPHUIOIOTMYECKUN,  IMTOJOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JdemoHcTpanumn

[Toprpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuios, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®uimunuenko, H. B.
Tumodeen-PecoBckuil.

Tabnuupl 1 cxeMbl: «MeToabl FTeHETUKNY, «CXeMbl CKPEUTUBAHUS.

JlabopaTtopunas pabGora «/Ipo3odpmna kak OOBEKT TIE€HETUYECKHX
VCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
ennHOo00pa3usi rudbpuI0B nepBoro nokojaeHus. [Ipasuno gomuHrpoBanus. Bropoi
3aKOH MeHzens — 3aKOH pacIleIUIeHUs NPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ urmore3a 4ucToThl raMerT.

AHanusupyroniee ckpermuBanue. [IpoMeKyTOUHbIA XapaKkTep HACIIETOBAHUS.
Pacuienienrie npu3HaKoB MPU HETIOJHOM JOMUHUPOBAHHH.

JuruOpuaHoe ckpenuBanue. TpeTuit 3akoH MeHens — 3aK0OH He3aBUCUMOTO
HAClIeOBaHUs ~ Mpu3HaKkoB.  LluTomornyeckue  OCHOBBI  JAUTHOPUIHOTO
CKpELIUBaHUS.

Cuennennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuersieHHoe
HACJICOBAaHUE TI'€HOB, HAPYIICHHWE CLEIUICHUS MEXAYy I'e€HaMH. XPpOMOCOMHas
TEOpHs HACIEACTBEHHOCTH.

I'eneTnka nona. XpoMOCOMHBIM MEXAHU3M OIPEAECIEHUS Moa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbII M TeTepOoraMmeTHBIM Moji. ['eHernueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBaHnue nMpu3HaKoOB, CLETUIEHHBIX C ITOJIOM.

I'enotun xak nenocrHas cucrema. llnenorponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIN aiyienu3M. B3anMoneincTBUe HEaUIeIbHbIX TI'E€HOB.
KommiiementapHocTs. Onucras. [lonmumepus.

['eHernyeckuil KOHTPOJIb PA3BUTHsI PACTEHHM, >XKMBOTHBIX MU YEIIOBEKA, a
TaKkKe (PUINOIOTUYECKUX TMPOLECCOB, TMOBEACHUS M KOTHUTHBHBIX (DYHKIIHIA.
['eneTnueckne MexaHU3Mbl CHMOMOT€HE3a, MEXAHU3MbI B3AUMOJEHUCTBUS «XO35IMH
— Mapa3uT» U «XO3AMH — MHKpoOHOM». ['eHeTMueckue acmheKThbl KOHTPOJS U
WU3MEHEHHMsI HACJIeICTBEHHON HH(OPMAIIUU B TTOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

[Toptperst: I'. Mennens, T. Mopras.

Tabmunpl u cxemsl: «IlepBbIit U BTOpoil 3akoHBI Menpaens», «TpeTuil 3akoH
Mennensa», «AHanu3upyouiee CcKpemuBaHue», «HemnomHoe TOMUHHPOBAHUER,
«CiemyieHHOe HacleAOBaHHWE TMPHU3HAKOB Yy Jpo3oduibl», «l'eHernka momiay,



«Kapuotun uenoseka», «Kapuortun apozodpunsl»y, «Kapuotum nOTHLBIY,
«MHOXECTBEHHBIN ajlJIenu3M», «B3auMoeicTBUE TEHOBY.

O6opynoBanue: MojAeNnb s JAEMOHCTpPAlMUd 3aKOHOB €IMHO00pa3us
ruOpUI0OB TIEPBOTO TIOKOJICHHMS] W pAaclICIUICEHUs TMPU3HAKOB, MOJENIb s
JEMOHCTPAlMK 3aKOHAa HE3aBUCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJIEIb IS
JEMOHCTpALlMA CUEIJICHHOTO HACIEIOBAaHMUS INPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «J{po3zodunar.

IIpakTnueckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUHOTO
CKPEIINBAHUS Y IPO30PUITBIY.

IIpakTnyeckas  paGora  «l/3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUsA Yy IPO30PUITBD.

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYMBOCTH

BzaumoneiictBue reHotuna u cpenbl npu  (GopMUpoBaHMM (DEHOTHTIA.
N3meHunBOCTh IpU3HAKOB. KaueCcTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buasl
U3MEHYMBOCTH: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.

MonudukanuonHas u3MeHYMBOCTh. Poib cpensl B (opMupoBaHUU
MOIU(PUKAIIMOHHON W3MEHYMBOCTH. Hopma peaknmu mpusHaka. BapuarmoHHBIN
psia u BapuauuoHHas kpuBas (B. Woranncen). CpoiicTBa Monu(UKaIMOHHOM
U3MEHYHUBOCTH.

I'eHoTMIMYECKass U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIIMYECKON U3MEHYUBOCTH.
Bunbl reHOTHTIMYECKON M3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHas u3MeHYMBOCTH. Mei03 M MOJOBOM MpPOIECC — OCHOBa
KOMOWHATUBHOW M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
FeHEeTHYECKOr0 pa3HOoOOpa3us B Mpeesiax OJJHOTO BU/IA.

MyTtanroHHass W3MEHYMBOCTh. BuIbl MyTaluil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HHAYUUMpPOBaHHbIE MyTauuu. SaepHble U
OUATOIUIa3MaTuyeckue myrtannu. CoMaTHUeCcKUe W MOJ0Bble MyTauuu. [IpudnHbI
BO3HMKHOBEHUS MyTauMil. MyrareHbsl W WX BIWSHUE HA OPraHU3MBbL.
3aKOHOMEPHOCTH MYTAIMOHHOTO IpOIecca. 3aKOH TOMOJIOTUYECKUX PSAI0B B
HacnencTBeHHOM m3meHunBocty (H.M. BaBuioB). BHesigepHass U3MEHUMBOCTh U
HACJIEACTBEHHOCT.

Onuecenemuxa U JNUSEHOMUKA, PpOIb INULEHEMUUEeCKUX dakxmopos 8
Hacn1e0068aHUuy U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOG Y OP2AHUMOB.

JdeMoHcTpanuu

IToptperst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuupt u  cxembl: «Buubl u3MeHuuBOCTH», «MoaudukamoHHas
U3MEHYUBOCTHY, «KomOuHaTtuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopeHuey, «I'eHeTndeckre 3a00JIeBaHUs YeI0BeKay, «Buapl MyTarimiiy.



O6opynoBaHue: *HUBbIE U TepOapHBIC HK3EMIUIAPHl KOMHATHBIX PACTEHHIH,
pucyHku ((poTtorpadum) >KMBOTHBIX C PA3JIMYHBIMHU BUIAMHU U3MEHYMBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psna U
BAPHUALMOHHOW KPUBOW.

IIpakTnueckas padora «Myramuu y Jgpo3odusibl  (HA TOTOBBIX
MUKpONpenaparax).

Tema 14. I'eneTnka 4esioBexka

Kapuorun uenoBeka. MexayHapoaHas IporpamMma HCCIENOBaHHUS T€HOMa
yernoBeka.  Meroapl  M3ydeHHsT TEHETMKM  YeJlIOBEKAa:  IEeHEaJIOTMYECKUU,
OJIM3HEIOBBIM, LIUTOT€HETUYECKUM, MOMYJISIHUUOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETHUECKHU . CoBpemeHHOE OmpeieTICHuE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOILIBIO
IT11P-ananu3a. HacneacTtBeHHbIe 3a00JIeBaHUS YelIOBeKa. | eHHbIE 1 XpOMOCOMHBIE
00Je3HM 4YelnoBeKa. boJIe3HW C HacleCTBEHHOW MpPeapacrolokEeHHOCTHIO.
3HaYE€HHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUU T€HETUUECKHUX
3a0oneBaHuil 4yenoBeka. MeanKo-TeHeTUYeCKoe KOHCYNIbTupoBaHue. CTBOJIOBbBIE
kJIeTKU. [[oHSITHE «TE€HEeTHUYECKOro rpy3a». ITUYECKUE ACHEKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTopbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
buznuecKoMy M XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karomie cpeapl. I 'enernyeckas
IIPEAPACTIOIOKEHHOCTD YEI0BEKA K NMaTOJIOTHSM.

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuorun udenoBeka», «MeToabl U3yuyeHUS T€HETUKU
yenoBekay, «l'eHeTnueckue 3a00JI€BaHUs YETOBEKaY.

IIpakTnyeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cesiekuusi opraHu3sMoB

JlomecTukanuss M CEJIEKUUA. 3apOKICHUE CENEKIMU W JOMECTUKAIUU.
VYyenne H. WM. BaBumoBa o lleHTpax mnpOUCXOXKIEHUS € MHOroo0pas3us
KYJbTYPHBIX pacTeHHil. Ponp cenekuum B CO3JaHUM COPTOB PACTEHUM U IOPOJ
*uBOTHBIX. Copr, MOpoma, MmMTaMM. 3aKOH T'OMOJIOTHYECKMX PSAIOB B
HacleACTBeHHOM wu3meHunBoctd H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM PabOTHI.

Metoapl cenekuMOHHONW paboThl. MCKycCTBEHHBIM OTOOpP: MAacCOBBIM H
VHIUBU1YaJIbHBIN. Ortarnsl KOMOHWHAIIMOHHOH CCJICKIIUU. HUcneiTanue
npou3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OILICHKH
¢deHoTHa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIibio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEeJCKIIMOHHOM  paloThlI.
PannanmoHHplii 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTAlMi y KyJbTYPHBIX



¢opm opranuzmoB. lcnoiap3oBaHME TEHOMHOTO pEJAKTUPOBAHHUA W METOIOB
pexomOuHaHTHBEIX JIHK 17151 monydeHus ucXoIHOro Matepuaa Jijisl CeleKLuu.

[Tonyuenue MTOJINTUIOUIOB. BuyrpuBunosas ruOpUIn3aLIHs.
bnuskopoacTBeHHOE — CcKpelmmBaHue, WM UHOpuauHr.  HepouctBenHoe
CKpelllMBaHue, uiau aytOpuaumur. ['erepo3uc u ero mnpuuuHbl. Vcnonp3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpuauzaunus. [Ipeononenune Oecruionus
MEXBUJOBBIX THOPUIOB. JOCTHKEHUS CENEKIUN PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHHE U W3yYEHHE I'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUU U
UX JUKHX pOAMYEH I CO3JaHUsl  HOBBIX COPTOB W THOpPHUIOB
CENbCKOXO3SMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  YnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3SAUCMBEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJsixX YAVHUEeHUs CYUeCmayiowmux U co30aHus HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMeHeHUeM COBPEMEHHbIX MemOO008 HAYYHbIX UCCLe008AHUL,
nepeoosuvix uoeti U nepcneKmuHbIX MexHoN0Ul.

JemoHcTpanumn

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3us KyJIbTYPHBIX
pacTeHHi1», «3aKOH TOMOJIOTMYECKHUX PSAOB B HACIEACTBEHHON HU3MEHUYMBOCTH,
«MeTtonbl cenekuumny, «OtnanéHnas rudpuanzanusy, «Myrarenes».

JlaboparopHasi pa6ora «/3yueHre cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JOMAITHUX KUBOTHBIX.

JlaGopaTopHasi pabora «/I3ydeHue METOI0OB CEIECKIIUU PACTEHUI.

IIpakTnueckas padora «IIpuBHUBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METOABI M JIOCTHXKEHHUS CEJEKIMH PAacCTeHUU H
YKUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIMUIO, IJIEMEHHYIO depmy,
COPTOHUCTIBITATEIbHBIN yYacCTOK, B TEIJIMYHOE XO34iCTBO, B JIaDOpaTOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buoTrexHo0rus U CHUHTeTHYECKasi OHOJIOTHA

OOBEKThI, UCHOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE W TKaHEBbIE
KYJIbTYpHI, MUKPOOPTaHU3MBI, 1754 XapaKTEepUCTHUKA. TpagunmonHas
OMOTEXHONOTHS:  XJIeOOMEeUeHUe, TMOIyYeHHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BuHOMEnne. Mukpobuonornueckuii cunte3. OOBEKTHl MHKPOOHOIOTHYECKHUX
texHosiorui. [Ipon3BocTBO O€nka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOIMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUS F€HOMOB C LEIbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIlINX HE BCTPEUAIOIIHUECS B IPUPOJI€ OMOCUHTETHYECKUE MTYTH.



Knerounas unxenepusa. MeTonsl KylbTypbl KIETOK W TKaHEW PACTEHUU M
#*uBOTHbIX. KpuoOanku. Comarudeckas TuOpUAM3ALUS W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouioB B CEJICKIMH pacTeHuil. [lonyuenue
MOHOKIIOHAIbHBIX anmumei. Hcnoavszosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PeKkoHCTpyKuus
AWLEKIECTOK U KJIOHWPOBAHME KUBOTHBIX. METON TpaHCIUIAHTALMU SAECP KIIETOK.
Texnonocuu 0300po8nenus, KYIbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W T€HHasi WHXEHepusa. VCKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBaHue pekomOuHaHTHBIX JIHK. Cosoanue mpanceennvix opeanuzmos.
JlocTrkeHusT UM IEPCHEKTUBBl  XPOMOCOMHOM U TE€HHOM  WHXXEHEPUM.
DKOJOTUYECKHUE U ITUIECKUE MTPOOIIEMbI TE€HHON HHKEHEPHUH.

Menunuackue Ouotexnonorud. [loctrenoMmuas mudpoas meaurnuHa. [TLHP-
JIUarHocTuka. MeTaOoJIOMHBI aHaIW3, TEHOIEHTPUYECKHUN aHaau3 MNpoTeoMa
YEJIOBEKAa JUISI OLIEHKM COCTOSIHUS €ro 370poBbs. M CHoNb30BaHHE CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-OuoumkeHepuss s pa3pabOTKU
(GbyHIaMEHTATbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COYETaHWEM TEXHOJOTHUN TPEXMEpHOro OWonmpwHTHHTa U ckaddonauara
JUISL PELLICHMS 33/1a4 [TEPCOHATU3UPOBAHHON MEAULIMHEI.

CozllaHve BEKTOPHBIX BAaKIMH C IEJbI0 OOecreueHus: KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneit OPBU, ycTaHoBieHHE MOJNEKYISIPHBIX MEXaHU3MOB
¢ynkunonupoBanus PHK-comepxamux BHpyCOB, BBI3BIBAIOIINX OCOOO OMACHBIE
3a0o0sieBaHUs YeJIOBEKA U )KUBOTHBIX.

JemoHcTpanumn

Tabnuiel 1 cxembl: «/cronb30BaHUE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
MPOU3BOACTBEY, «KieTouHast nuHKeHepus», «l eHHast HHKEHEPUS.

JlaGopaTopHasi padora «/3yueHre o0bEeKTOB OMOTEXHOIOT UK.

IpakTnueckas padora «IlomyyeHre MOTOYHOKHUCIBIX TPOLYKTOB.

JKekypeusi «bHOTEXHONOrMA — BaKHEWIIash MNPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTRO)Y.

11 KJIACC

Tema 1. 3apo:knenue m pa3BUTHE 3BOJIONMUOHHBIX NPeEACTABICHUNA B
omoJsioruu

OpomononHast teopust Y. J[lapBuna. Ilpeanochulki BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb U Hay4yHas nesaTenbHocTh Y. [JapBuHa.

JIBrKylue cuibl 3Boiroluu BUaoB 1o Y. JlapBuny (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUS OpPraHU3MOB, HAcCJIEICTBEHHAas W3MEHYMBOCTb, Oopbba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmnenue cunternueckoit Teopun H3Bomonuu (CTI). HeltpanbHas
teopus HBomonuu. CoBpeMeHHas HBOJIOLNUOHHAS  OWONOrus. 3HayeHue
ABOJIIOLIMOHHON T€OpUH B (POPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptpertsi: Apuctorens, K. Jlunnei, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosee, Y. Hapeun, C. C. UerBepukos, . . Hlmansraysen, Jx. Xonaenn, . K.
benses.

Tabmuuet u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm dopmupoBaHus
MPUCIIOCOOJICHU y pacTeHud © KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapupyta nyremectsus Y. Hapsunay, «Haxonku Y. JapBunay, «®opmbl 00pbObI
3a cymiectBoBanue», «llopoasl romyoeit», «MHoOroobpasue KyiabTypHBIX (GopM
KarycThl», «I1opoasl JoManTHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUOB
(mo Y. [HapBuny)», «Cxema COOTHOUIECHHSI JBWXKYIIUX CHUJ JBOJIIOLUANY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIIOLIUN».

Tema 2. MUKpP03BOIIOLMA U €€ pe3yJIbTaThI

[Tonmynsiuus Kak 371eMEHTapHasi €qUWHUIIA 3BONONNU. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pPa3HOOOpa3Hus W CTPYKTypbl momyisuuid. M3MeHeHue
reHooHga TOMYJSUMU KaK DSJIEMEHTApHOE SBOJIOLMOHHOE SIBIEHUE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapau, B. BaitHOepra.

OnemeHTapHble (HAKTOPBI (IBKYIINE CHUIIBI) SBOMIONWW. MyTalMOHHBIN
nporiecc. KomOunatuBHas wu3MeHunBOoCTh. [Ipelip TeHOB — ciywaiiHble
HEHANpaBJIEeHHbIE M3MEHEHMsI 4YacToT aierned B nonymauusx. Oddexr
OocHOBatensl. Jgpgexm Oymouinounoco eopaviuika. CHudCeHUe 2eHemuuecKko2o
pasnooopaszus: npuuunsl u cieocmeus. llposenenue s¢gpghexma Opeticha 2enog 6
oonbuwux u  manvlx  nonyiayuax.  Murpamun.  M30msM0us  mOMyJISuU:
reorpaduueckas (MpocTpaHCTBEHHAs1), OMoiorudeckast (penpoayKTUBHAs).

EcrectBennniit oTOOp — HampaBisoomui (HakTop SBOMOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTaOWIM3UPYIOIIHMA,  pa3pbhIBAIOLIU
(nm3pyntuBHbIi). [lonoBoil 0TO0p. BO3HUKHOBEHHE M 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0GIeHHOCTh ~ OPraHU3MOB  KaK  pe3yiabTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBeHHe — mpucnocoOieHudt y  opraHusMoB.  Apomopdo3bpl U
uanoananraunu. ITpumepsl npucnocoOaeHnii y opraHu3mMoB: MOpP(OIOrH4YeCKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHue.  OTHOCHUTENBHOCTH
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpazoBanue Kak pe3yJibTar
MUKpO3BOMOIMK. M3omsanust — kimoueBod ¢aktop BumoodpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHMUS: aJIONAaTPUYECKOE (reorpaduueckoe),



CUMIIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIonAU3aIMs,
rubpuauzanus). J[muTenbHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTUYECKOT0 pa3HOOOpa3usl.

Ponbp  sBOMIOIMOHHON OHONOrMM B pa3pabOTKE HaydHbIX METOOB
cCOoXpaHeHus1 6ropazHooOpa3us. MUKpPO3BOIIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl OPMUPOBAHUSL YCTOMUMBOCTA K aHTUOMOTHKAM M CHOCOOBI
O0pBLOBI C HE.

JdemoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuupl m cxembl: «MyTanuoHHass HM3MEHUYMBOCTBY, «llomynsionHas
CTPYKTypa Buaa», «Cxema NmposiBjeHusl 3akoHa Xapau—BaiinOepray, «JBuxyiue
CWJIBI HBOJIIOIUNY, «DKOJIOTHUECKasi M30JSAIUs MOy ceBaHCKOU (openny,
«['eorpaduueckas M30JIAIUS  JIMCTBEHHULBI CUOUPCKOM U JIUCTBEHHUIIBI
naypckoit», «l[lomynsiuoHHbIe BOJTHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JEUCTBUSI €CTECTBEHHOTO OTOOpa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE,
«HnycTpuanbHblii Menanu3my, «OKuBble nckonaembie», «llokpoBuTenbcTBEHHAs
OKpacka YKUBOTHBIX), «[Ipenynpexnatromias OKpacka KUBOTHBIX»,
«Puznonoruueckue aaantauuny», «lIpucrnocoONeHHOCTh OpraHu3MoB M €€
OTHOCUTENIBHOCTBY, «Kputepun Buaa», «Buabl-nBorHUKN», «CTpyKTypa Buaa B
npupoje», «Crnocodsl BUA0OOpazoBaHus», «leorpaduyeckoe BUI000pa3oBaHUE
TPEX BUJOB JIAHJBIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUJIIOB CHHHUID,
«[Tonmumnousl pacrenuit», «KamycTHO-penedHbIil THOPUI.

OO6opynoBaHue: repOapruu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uyderna MTUIl U
3Bepeil ¢ MpuUMepaMu pa3IMYHBIX NPUCIOCOOJICHUM, 4Yydela NTUI U 3Bepei
pa3HbIX BHJOB, TepOapuM pacTeHuUM ONU3KUX BHUJIOB, 00pPA30BABIIMXCS
Pa3IMYHBIMH CIIOCOOAMHU.

JlaGopaTtopnasi pabGora «BbisiBIeHHE H3MEHUHMBOCTH Yy 0CO0EH OJHOTO
BUJIA.

JlabopaTtopnas  paGora  «lIpucrnocoOneHuss  OpraHmsmMOB U  HX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTHY.

JlaGopaTtopnasi paGora «CpaBHeHHUE BHUAOB IO MOP(POIOrHUECKOMY
KPUTEPHIO».

Tema 3. MaxkpodBosouus u eé pe3yabTarhbl

Metonbl M3ydeHHs MakKpo3BOJMIOLMHU. [lameoHTOnOrMYeckne  MeTOnbl
u3ydeHuss HBomonuu. llepexonnble ¢GopMbl U (QUIOTEHETUYECKHUE PSAbI
OpPraHU3MOB.

buoreorpaduyeckue meronsl uzyudeHus sBoitonuu. CpaBHeHue ¢Giaopel u
dayHpl MaTepuUKOB M OCTPOBOB. buoreorpaduyeckue obmactu 3emnn. Buabl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(OTOTHUECKHE METObI U3YICHHS
sBOMIONIMM. ['eHeTHYecKue MeXaHU3Mbl HBOJIIOLUM OHTOT€HE3a M MOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OpTaHbI.
Pynumenrapubsle  opranbl U aTaBU3Mbl.  MOJNEKYISIPHO-TEHETHYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTHYeCKWE  METOJIbl  HM3YUEHHUsS]  DBOJIIOLUU.
I'omonoruunsie reHbl. COBpEMEHHBIE METOJIbl MOCTPOCHUS (HUIOTCHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MYTAallUX U 3BOJIOLUS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBuUiIa) 3BOMIONUU. [Ipunyun cmenvt hyHKyull.
HeoGpatumocTs »Bomtonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
3BOJIIOLIMH.

JdemoncTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkenb.

Tabnuupb! 1 cxembl: «DUIOTEHETUYECKUIM P JIOMAIN», «APXEONTEPHUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y, — «Punuodure»,  «CemeHHbIE
nanopoTHUKn», «buoreorpaduyeckue 30HB 3eminy, «Jpeid KOHTHHEHTOBY,
«PenukThly, «HadanpHble CTaguM 3MOPUOHAIBHOTO Pa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aAHAJOTMYHbIE OpraHbl», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa W IUMIaH3e», «lJaBHbIE
HaIpaBJICHUsI BOTIOLIUNY, «OOIIME 3aKOHOMEPHOCTH IBOJIFOIIAN.

OO6opynoBaHue: KOJUICKIIUH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KHM TOMOJIOTHYHBIX, AHAJTOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE sKU3HU HA 3emJie

Hayunbie rumore3bl NPOUCXOXKIEHUS KU3HU Ha 3emiie. AOWoreHes u
nancnepmusi. JloHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALIMOHU3M).
['unoTte3a MOCTOSHHOTO CaMO3apOKICHUSI )KU3HU U €€ onpoBepkeHue onbitamu O.
Penu, JI. Cnannannanmu, JI. [Tactepa. [IpoucxoxaeHue sKM3HA U aCTPOOUOIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLUH. [LimanerapHas
(reosmormyeckas) DSBOJIONUSA. XHUMHYECKas dSBOMIONUA. AOHOTEHHBIM CHHTE3
opraHnyeckux Beniects nu3 Heopranndeckux. Omeir C. Mwumiepa u I'. IOpm.
OO6pazoBanue mnonumepoB u3 MoHoMmepoB. KoamepBarnas runoresa A. W
Omnapuna, runore3a nepBuaHoro 6ynroHa JIx. XomnaeitHa, reHeTHUECKasi TUIIOTe3a
I'. Ménmnepa. Pubozumbr (T. Yek) m rumoreza «vupa PHK» VY. T'mnbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKHU.

Uctopuss 3emum u Meronsl €€ wusydeHus. lckomaemble OpraHUYECKUE
octatku. ['eoxpononoruss u e€ weronbl. OTHocUTeNIbHAsE W a0CONIOTHAs
reoxpoHoJiorusi. ['eoxpoHosiornyeckas mKasna: 30Hbl, 3pbl, IEPUOIbI, FTOXH.



HauvanbsHbie sTanel opranndeckord sBoirouuu. [losgBiaeHne u 3BOIOLUA
MEePBBIX KIETOK. DBOJIOIHUA MeTa0onn3Ma. BO3ZHUKHOBEHUE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJIor MEepBbIX HA 3emMiie COOOLIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.

[Tpoucxoxenne 3ykapuoT (CuMOUOreHe3). IBONOIMOHHOE TIPOUCXOKICHNE
BUpYCOB. [IpoHMCXOkJI€eHME MHOIOKJIETOUYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX IPyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tarbl SBOJIONMUM BHICIIUX pacTeHuil. OCHOBHBIE apOMOpP(O3bI
pacrenuid. Bpixon pacrenud Ha cymy. llosBiieHME CHIOpPOBBIX pPacTeHUN U
3aBoeBaHHEe UMM Cymu. CeMmeHHble pacTeHud. [IpoucxoxkaeHHe IBETKOBBIX
pacTEeHUM.

OcCHOBHBIE ATallbl 3BOJIOIMH >KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHnckas ¢dayHa. KeMOpuiickuii B3pbIB — MOSBJIEHHUE COBPEMEHHBIX
TunoB. [lepBbie x0opoBbIe KUBOTHBIE. JKU3Hb B BOJi€. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenre amubuii u pentunuit. [IpoucxoxaeHue MIEKOMUTAIONIUX U
ntuil. [lpuHnun ximodeBoro apomopdosza. OcBoeHue OECIIO3BOHOUYHBIMU U
ITO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emie MO 3paM M NEpUOoJaM: apXeil, MpoTepo30H,
najeo3ou, Me3030M, KaifHo3oM. OOmas xapakTepucTHka KiuMara U
reoJIOrMYeCKUX mporeccoB. llosBiieHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycioBUs U BIMSHHUE HA TA30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BbIMUPAHHSI — 3KOJOTHYECKHE KPU3UCHI Mponuioro. [lpudnHel u
CJIENCTBUSA MAacCOBBIX BbIMHpaHHil. COBPEMEHHBIN IKOJIOTMYECKUUA KPHU3HC, E€T0
ocooennoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucreMa opraHumdeckoro mupa. [lpuHiumnel kinaccudukaimuu
opranu3MoB. OCHOBHbIE CUCTEMATHUUECKHE IPYIIbl OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, [Ix. Xonnelin, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuier u cxembl: «Cxema onbita @. Peany, «Cxema ombita JI. [1actepa mo
M3YyYECHHIO CaMO3apOKIeHUs Ku3Hm», «Cxema ombita C. Mwmmepa, I'. IOpu»,
«JTampl  HEOPraHWYECKOW  3BoMOUUM»,  «['€0XpOHOJIOrMYecKass  [IKaJIay,
«HauanpHble 3Tanbl OpraHUYecKkoi 3BoIONUNY», «CXxema 00pa3oBaHUsl dYyKapHOT
nyTéMm cuMmOnoreHesa», «Cucrema XKUBOW Tpupoabl», «CTpoeHue BHpYyCay,
«Apomop(do3bl  pacteHuid», «PuUHHOQUTB), «OIHOKIETOYHBIE BOJOPOCIH,
«MHOroknerounsie Boaopociam», «Mxwu», «llanoporHukm», «l 0J0CceMeHHbIE
pacteHusi», «Opranbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
mMupay, «Apomopdossl KHUBOTHBIXY», «lIpocTeitmmey, «KumiedHomnomnocTHwe,
«IInockue YEPBUY, «YJIGHHCTOHOTHEY, «PBIOBIY, «3eMHOBOIHBICY,



«Ipecmbikaromuecs», «lItuupy, «Mnekonuraromuey, «Pa3BuTtHe XKU3HU B
apXeucKoun apey», «Pa3BUTHE )KU3HU B MPOTEPO30MCKON dpe», «Pa3BuThe KU3HU B
I1aJIE030MCKON 3pey, «Pa3BuTHE )KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KailHO30MCKOM 3pe», «COBPEMEHHAs! CUCTEMA OPTaHUYECKOTO MUPa».

O6opynoBaHue: repOapuyd PACTCHHH pa3IUYHBIX OTICIOB, KOJUICKIIHH
HAaCEKOMBIX, BJI&YKHBIC IIPenapaThl >KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
UTJIOKOXKUX, CKEJEThl TI03BOHOYHBIX JKMBOTHBIX, 4Yydelia NTUIl U 3Bepew,
KOJUIEKIIMM OKaMEHENOCTEH, IOJIE3HBIX HCKOMAEMbIX, MYJSKH OpPraHUYEeCKHX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  ga0oparopHas  padora «MoaenuMpoBaHUE  ONBITOB
Munnepa—tOpu no uzydeHuo abMOreHHOr0 CUHTE3a OPraHUYECKUX COCTUHEHUH B
nepBUYHON aTMOchepe.

JlaGoparopuasi pabora «/3yuyeHue M ONHCAHUE MCKOMAE€MbIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTuueckass padora «/3ydueHue OCOOCHHOCTEH CTPOEHUS PaACTCHHI
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3ydeHue ocOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxo:kaeHue 4eji0BeKa — aHTPOIOIeHe3

Paznensl u 3anaun aHTpOnoaorui. MeTo bl aHTPONOJIOTHH.

CraHoBiieHUE TPEACTABICHU O MPOUCXOXKICHUU 4elloBeKa. Penuruosnbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPHH.

CxoacTBO YenoBeKa ¢ )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEIIOBEKA.
CBuperenbcTBa  CXOACTBA  YEIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHIECKHE, AMOPHUOJIOTHYECKHE, (br3M0JIOr0-0MOXUMHUYECKHE,
noBegaeHYeckue. OTanyusl 4eloBeKa OT )KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra M BTOPOM CUTHAIBHOU
CHUCTEMBI.

JBrxyire cuibl (PakTopbl) aHTPOIIOTeHe3a: OUOIOTHYECKUe, COIMaIbHbIC.
CooTtHoleHne OMOIOTUYECKHUX U COMMABHBIX (PAKTOPOB B AaHTPOTIOTEHE3E.

OcHOBHbBIE CTaguu aHTpororeHe3a. PaHHue uenoBekooOpa3Hbie OO0E3bsHBI
(MPOKOHCYJIBI) ¥ paHHUE TTOHTHIBI — OOIIKME PEAKU YeTOBEKOOOPa3HBIX 00€3bsiH U
mroieid. ABCTpaONUTEKN — JBYHOTHE MPEAKH JiroAeh. YeloBeK yMenblid, IepBbIe
W3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIINAN Y MEPBBIA BBIXOJ JIOJIEHU
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii —  0o0mMI  MPETOK
HEaHJIEPTAIbCKOIO YEJIOBEKa M YEJIOBEKa pa3yMHOro. YenoBek HeaHAepTalbCKUM
KaK BUJ JIIOJIEW XOJOAHOrO Kiumara. YernoBeK pa3yMHbI COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamMu Adpuku.
[Tameorenerrka u najneoreHOMMKA.



DOBOMIONHS COBPEMEHHOTO 4elloBeKa. EcTecTBEHHBI OTOOpP B MOMYJISIIUAX
yesoBeka. MyTalHMOHHBIN npouecc u noaumMopdusMm. I[lonmynsuroHHbIE BOJHBI,
npeiid reHoB, murpamus U «3PAhexT ocHoBaTENs» B MOMYJAIMUSIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. Ilomsatue o pace. bombmme pacel: €BponeouIHas
(eBpasmiickasi),  aBCTpajo-HETpougHasi  (dPKBaTOpualbHas),  MOHTOJOHIHAsS
(a3maTcko-amepHuKaHcKas). BpemMss M myTu paccelieHHsl 4eloBeKa MO IUIAHETE.
EnunctBo  denmoBeueckux — pac. HaydHas  HECOCTOSITENIBHOCTH — pacHU3Ma.
[Ipucnoco6neHHOCTh YeNoOBEeKa K pa3HbIM YCIOBHUSIM OKPYXKAIOUIEH Cpebl.
BnusHue reorpadguueckoil cpeabl M apeiida TreHOB Ha Mop(oJoruro u
(pU3HOTOTUIO YETOBEKa.

MexaucuurinHapaple  MeToAsl B (u3uueckoi  (OMOJIOTrHYEcKOm)
AHTPOMOJIOTMU.  DBOJIOLIMOHHAST ~ AHTPOMOJOTMS W MMaJICOAHTPOIOJIOTHUS
YEJIOBEYECKUX MOMyJISiiui. buoconuanbHble UCCIEAOBAaHUSA MPUPOAbI YEIIOBEKA.
HccnenoBanne KO3BOTIOLMH OUOJIOTHYECKOr0 U COLUAIBLHOTO B YEJIOBEKE.

JemoHcTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabmuiel u cxembl: «MeTOIBI aHTPOTIOIOTUNY, «[ 0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKENer 4YenoBeKa M CKEJNeT IIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MBLY, «JIBHKyIIME CUIIBI aHTPONIOT€HE3a», «IBOIIOLUMOHHOE
IpEeBO  yeloBeKa», «ABcTpaimonuTek», «UYenoBek  ymenslity, «YenoBek
NpSIMOXOAAIINIY, «J/leHncoBckui yenoBek» «Heanaepranbiby, «KpoMaHbOHIBI,
«[Ipenku yenoBekay, «ITarnbl HIBOIIOLUHN YeTIOBEKay, «Packl yenoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHENIOCTeH, MPEeAMETOB MaTepuabHOM
KyJIbTYphl ~TIPEIKOB YelloBeKa, penpoaykiuu (dororpadun) KapTuH C
MUDOTOTHIECKUMH W OHOJIEHCKMMH CIOKETaMH TPOWCXOXKICHHUS YEIOBEKa,
(dororpadguu HaXOJOK UCKOMAEMBIX OCTATKOB YEIOBEKA, CKEJIET YEI0BEKA, MOJEIb
yeperna uYejgoBeKa M Yepena IIUMIIAH3€, MOJENb KHUCTU 4YEelIOBEKa M KHUCTHU
IIMMIIAH3€, MOJIEIIN TOPCa MPEAKOB YEI0BEKA.

JlabopaTopnass pabora «/3yueHue OCOOEHHOCTEH CTPOCHHS CKeJeTa
YeJI0BEKA, CBA3AHHBIX C MPAMOXOKICHUEM Y.

IIpakTHueckas padora «/3yyeHre S3KOJOTMUYECKHUX aJalTallui YeTOBEKay.

Tema 6. Jkojoruss — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CUCTEM C OKpY:Kamllel cpeaoi

3apox/ieHue U pa3BuTue 3Kojoruu B Tpyaax A. ['ymGoneara, K. @. Pynse,
H. A. CeBepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3agauu
3KoJ0ruu. CBS3b IKOJIOTUU C APYTUMH HAYKAMH.



Mertonbr sxonorun. [lomeBwie HaOMOAEHHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpoOAHbIE W JiabopaTtopHble. MoaenupoBaHue B HSKOJIOTMU. MOHHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTbHBIH.

3HaueHUE DHKOJOTMYECKUX 3HAHUW I  YeJOBEKa. KOJIOTMYECKOE
MHPOBO33PEHHE KaK OCHOBA CBSI3€W 4YeloBe4ecTBa C mpupoaor. @opmMupoBaHue
3KOJIOTUYECKOMN KYJIBTYPbI U 3KOJIOTHYECKOW TPaMOTHOCTH HACEJIEHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, H. A. CeBeprioB, D. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmumel 1 cxembl: «Pa3gensl skomorunm», «MeToabl skomoruny, «Cxema
MOHUTOPUHTA OKPYKAIOIIEH CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB DKOJIOTUYECKUX
VICCIIEIOBAHUI .

Tema 7. Opranu3msl u cpeaa 00MTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nencTus. Knaccudukanms
AKOJIOTHYECKUX (DaKTOpOB: abUOTHUYECKUEe, OUOTHYECKHUE, aHTpororeHHsie. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3Konorudeckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTCHOOMOHTHBIC
OpTraHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak »Konorudyeckuid (axrop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa HAa OPraHU3Mbl. JKOJOTMYECKHE TPYMIIbI
pacTeHHii W JKMBOTHBIX [0 OTHOIIEHWIO K cBery. CurHaibHasi pojib CBETa.
doTonepruoan3M.

Temmneparypa kak »skojiorudeckuii ¢akrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKHIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocts kak skonormyeckuid (axrtop. IlpucnocobiieHust pacTteHud K
noJiep:kaHuio BogHoro Oananca. Kiaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucrnoco6eHus >KMBOTHBIX K U3MEHEHHIO BOJAHOTO PEXUMA.

Cpenpl oOuTaHHsI OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JAYIIHAs, MOYBCHHAs,
IyOMHHAsT ~ TOAINOYBEHHAsl, BHYTpUOpranudMeHHas.  DU3MKO-XUMHUYECKUE
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpenax.

buonoruueckue putMbl. BHemiHue u BHyTpeHHHUE pPUTMBL. CyTOuYHbBIE U
roguuHbie puUTMbI. [IprcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HU3MEHEHUSIM
YCJIOBUH KU3HU.

XKuznennole Qopmbel opranusmoB. I[loHsiTue o0 KuU3HEHHOW (opme.
Kuznennsie GOpMBI pacTEHUN: AEPEBHs, KYCTAPHHUKHU, KYCTAPHUYKH, MHOT'OJIETHHE



TpaBbl, OAHOJIETHUE TpaBbl. JKuW3HEHHbIE (OPMBI KHUBOTHBIX: THUIAPOOHOHTHI,
reoOMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, cMMOK03 u ero (opmsl. [lapasutusm, xoomneparus,
MYTyaJlu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHMUecTBO). Herpoduueckue
B3aUMOJIeHCTBUS  (Tommueckue,  (opuyeckue, Qadpudeckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJACHCTBUU Il CYIIECTBOBAaHUS OpPraHU3MOB B Cpele
obutanud. [IpuHIUTT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuupl 1 cxeMbl: «Okojoruueckue (akTopbe», «CBETOBOM CHEKTpP»,
«DKOJIOTMYECKHE TPYMIbl )KUBOTHBIX MO OTHOILIEHHUIO K CBETY», «TerIoKpOBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKHUBOTHbIE», «DHU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl o0OWTaHUS OpPraHU3MOB», «bBHOJIOTHYECKHE PUTMBIY,
«Kwusnennsie  Gopmber  pactenmity, <« KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IIUPOKOIUCTBEHHOIO JIECa», «IKOCUCTEMA XBOMHOrO Jiecay, «llenun
nuTaHus», «XunHudectBo», «llapasutuszmy», «Koukypenuus», «CumoOunos»,
«KommeHcanuzmy.

O6opynoBanue: repbdapuy pPacTEHW W JKUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BJIUSHUIO PA3JMYHBIX HSKOJOTMYECKUX (PAKTOPOB, repdapuu CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUsI, repOapuy U KOJJIEKIUU TEIIONI00UBBIX,
3UMOCTOWKHX, MOPO30yCTOWYMBBIX PACTEHWH, Uydena MTUIl U 3Bepei, repdbapun
pacTeHull, OTHOCSIIMXCA K rurpoduraMm, kcepopuram, mMe30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYMI, KOJJIEKIIUN KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repOapu M KOJUIEKIIMM PpACTEHUH U IKUBOTHBIX, OOJQJAONIMX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBHUHM JXHU3HM, TrepOdapuu u
KOJJIGKLIUM PACTEHUH M JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (HOPM, KOJUIEKIIUU
KUBOTHBIX, yYACTBYIOLIMX B PA3JTUUYHBIX OMOTHUECKUX B3aUMOACHCTBUSX.

JlabopaTtopunass pabota «BbisBiIeHHE TPUCTOCOOTICHUI OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTtopnasi paGota «BbisBiIeHUE TNPUCTOCOOJIECHUM OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass paGoTra «AHATOMUYECKHE OCOOCHHOCTH PACTEHHH U3
Pa3HBIX MECT OOUTAHUS».

Tema 8. Ixos10rvsi BUA0B M MOMYJISIIMH

OKOJIOTUYECKUE  XApPaKTEPUCTUKUA  TOIYJISLIHH. [Tomynsuua  kak
Oouosnornyeckas cucrema. Poib HEOTHOPOAHOCTU Cpenbl, PU3NUECKUX 0aphepoB U
0COOEHHOCTEN OMOJIOruu BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyiasiuuid. OCHOBHBIE TIOKa3aTeNud MONYJSALHMHA: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M IIOJIOBasl CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPAITHSI.

Dxoyioruyeckas CTpykrypa nomyiasuud. OleHKa YHUCIACHHOCTU MOMYJISIUY.
JluHaMHKa TONyJSIUMUA U €€ peryisiius. bUOTHYeCKui MOTEHLHAN TMOMYJISLHUH.
MopenrpoBaHue JUHaAMHUKH NOMyJsaiud. KprBble pocTa YMCIEHHOCTH MOIMYJISLIHH.
KpuBbie BbDKMBaHMSA. Perynsiusi 4UCIEHHOCTH MONYJSIUNA: posib (aKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKojormyeckoit Humie Buaa. MecrooOuranue. MHOroMepHas
Mozens dkosormdyeckor HumM Jx.M. XarumHcona. Pa3zmepsl skonormyeckon
Huiy. [ToTeHnuanbHas u peain3oBaHHAs] HUIIIH.

Bun kak cucrema nomynsiuuil. Apeansl BUAOB. Buabl M HUX KU3HCHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEAEHUS W MUTrpalMi >KUBOTHBIX. buonmoruueckue
MHBA3UU YY>KEPOJHBIX BUOB.

JemoHcTpanumn

[Toptper: . . XaTtunHCOH.

Tabmuiet u  cxembl: «OKOJOTHYECKUE XaPAaKTEPUCTUKU TOMYJISIIAN,
«IIpocTpaHCcTBEHHAsl  CTpYKTypa  mnomyisiuuu», «Bo3pacTHble  MHpaMuabI
nonysanun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzMaMmn», «Mogenb 3kosiorndaeckor Hummu k. M. XaTuuaconay.

O6opynoBanue: repdapun pacTeHHM, KOJIEKIUNA KUBOTHBIX.

JlaGopaTtopnass  pabora  «lIpucnocoOieHuss ceMsslH pacTeHuUd K
PacCCEIECHUIO».

Tema 9. Iko0rus c000MIECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u Mexay
OpraHu3MaMu B OHOLIEHO3€.

Okocuctema Kak oTkpbiTas cucrema (A. k. Tenciu). DyHKIIMOHAIBHbBIE
OJIOKM OpraHu3MOB B OKOCHUCTEME: IMPOAYIEHThl, KOHCYMEHTBI, PEIyICHTHI.
Tpodbuueckne ypoBHH. Tpodudeckue mnenu u cetu. AOuormueckue OJOKU
skocucteM. [TouBbl U Wbl B skocucTeMax. KpyroBopot BeniecTs u MOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTenu  dKocucTteMbl. buomacca uw  mpoaykuus.
DKOJOTUYECKHUE MUPAMUIBI YCe, OMOMACCHI i SHEPTHH.

Junamuxa sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Duykmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCMM M HX IMPUYUHBI. AHTPOIOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knumakcaoe coo6miectBo. buopasnoobpasue 1 noaHoTa KpyroBopora
BELIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[Ipuponnbie 3KOCUCTEMBL. JKOCUCHEMbL 03D U peK. DKocucmemvl Mopel U
0Keanos. Ixocucmemvl MYyHOpP, 1ecos, cmeneli, NyCmblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArponeHo3. Paznmnuuns
MEK]1y aHTPOIIOr€HHBIMHU U MPUPOJIHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoxackas
bnopa u dayna. CunaHTponuzanusi ropojckoil ¢dayHbel. buomorudeckoe u
X035UCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH ()OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OpPraHM3MOB B
aKkocucTemMax. Ponb Kackaonozo sgpghexma u 6u008-30uhpukamopos (Kirouesvix
8U008) 8 hyHKyuoHuposanuu skocucmem. llepeHOC IHEPrUM U BEIIECTB MEKITY
CMEXHBIMU SKOCUCTEMAMH. Y CTOMYMBOCTh OPTraHU3MOB, MOIYJISALMA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIOT€HHBIX BO3JACHCTBUM.

Mexanuzmol 8030elcmeus 3Q2pA3HEeHUll PA3HbIX munos Ha
CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYAAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€UCMBUSL.
MeTo10710TUsl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOI€HHBIX SKOCUCTEM.

JdeMoHcTpanuu
IToptper: A. JIx. Tencinn.
Tabmumbl W CXEMBI: «CTpykTypa  OHOILIEHO3a», «IKocucrema

HMIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DyHKIHOHAIbHbIE
IPYIIbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEN,
«enu nutanus (macTOUIIHAS, AETPUTHAS)Y, «IKOJIOTMUYECKAS] MUPAMUIA YHCEID,
«QKonoruyeckas nupamuaa OMoMacch», «IKOJIOrMYecKas MUpaMUa SHEPTUMY,
«O0pazoBanue 6onotay, «IlepBuunas cykieccusi», «BoccTaHoBIeHHE Jieca Tocie
noxkapay, «JKOocucTeMa o3epay, «ATrporeHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPIuM B arpoiieHo3ey, «lIpumepsl ypOOsIKOCHCTEMY.

OO6opynoBaHue: repOapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uyderna MTUIl U
3Bepeid, repOdapuu KyJIbTypHBIX U IUKOPACTYILIMX PACTEHUH, aKBapUyM KaK MOJIeIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanmue ypo0od3KOCHCTEMBI.

JlaGopaTtopnass paGora «3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypcHusi «IKCKYpCHsl B TUIUYHBIN OuoreoreHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CyXO/JO0JIbHBIN WY MOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKeKypeusi «IKCKYpCUsl B arpo’kocuctemy (Ha Moje WIh B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — obmiermanerapHas 00ojo4ka 3eMIIHM, TAE€ CYIIECTBYET WU
CyllleCTBOBaja *U3Hb. PazBuTue npeacTaBiieHuil o ouocdepe B Tpyaax . 3rocca.



VYuenne B. U. Bepranckoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BELIECTBO OMOC(hephl U ero PyHKIUU.

3aKOHOMEpPHOCTH cyllecTBOBaHUsI Ouocdepbl. OcoOeHHOCTH Onochepsl Kak
r100aIbHON PKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B Ouochepe. KpyropopoTsi
BEIIECTB U OMOTreOXMMHUYECKUE IUKIIBI (Yriieponaa, a3ora). PUTMUYHOCTH sIBIEHUMN
B Ounocdepe.

3onanbHOCTh Ouocdepsl. [lonarne o Ouome. OCHOBHbIE OHMOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIC U IUPOKOJIUCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
yCThIHYU, TPOIIMYECKHE JIECA, BBICOKOTOphs. KilMMaT, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpykrypa U (PYHKIIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAIA U
ouochepHbIX QPyHKIIHM.

JdeMoHcTpanuu

[Toptpetsi: B. 1. Bepnanckuii, 3. 3rocc.

Tabmunpl u cxembl: «['eocdhepsr 3emnn», «KpyroBopoT azora B HNPUPOILH,
«KpyroBsopor yrinepona B mpupoae», «KpyroBopoT Kuciopoga B IpHUPOAEH,
«KpyroBopot Bozasl B mpupoze», «OCHOBHbIe OMOMBI cymuny, «Kinumatudyeckue
nosica 3emnu», «TyHnpa», «Taitray, «Cmemanunbiii aecy, «llIlupokonucTBeHHbIH
necy, «Crenby, «CaBanHay, «llycToiasy, « Tponuueckuit gecy.

OO6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUH >KUBOTHBIX.

Tema 11. YestoBek M OKpyKA0OIIAs Cpeaa

DKOJIOTUYECKHE KPU3UChI M MX NpUUUHBL. Bo3jelcTBue deloBeka Ha
ouochepy. 3arpssHeHne Bo3AyIMIHOW cpenbl. OxpaHa Bo3Ayxa. 3arps3HEHUE
BoAHOU cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHre KinMara.

AHTpOINOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M KUBOTHBIM Mup. OxpaHa
PaCTUTENLHOTO U KMBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansieMbie mnpupoanbie Tepputopuu (OOIIT).
Borannyeckue cajpl ¥ 300JI0THYECKUE MTAPKU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UEIOBEUECTBA U MPUPOJIBI.
PannonanbHOe  NMPUPONONOJIB30BAaHUE U COXpaHEHHWE  OHMOJIOTMYECKOro
pazHooOpazust 3emun. OOIIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT0 KPU3KCa U €r0 BEPOSTHBIE TTOCIIECTBUS.

Pa3zButne METOIOB MOHUTOPUHITA PA3BUTHUS  OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUcCcie008anus nepexooa K pecypcocbepecaioujei U
KOHKYPEeHmMocnocobHot dnepeemuke. buonoesuueckoe paznoobpasue u bOuopecypchni.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneuusarowjue O00CMyn K
uHgopmayuu no COCMOAHUNO OMOENbHbIX 6U008 U dKocucmem. (OCHOBb



sKopeabunumayuu dKocucmem U Ccnocob6o8 6Oopvovl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazeMHbIX IKOCUCTHEM.

JdemoHcTpanumn

Tabmuuet w cxembl:  «3arpsisHeHHE  atMocepbl»,  «3arps3HeHHe
ruapocdeps», «3arpsizHeHne TouBbl», «[lapHukoBBIA 3ddekT», «Ocobo
OXpaHseMbIC PUPOTHBIC TEPPUTOPUNY, «MOACIH YIIPABISIEMOTO MUPAY.
OGopynoBanue: (ororpaduu OXpaHSEMbIX PACTEHHH W KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepauuu, KpacHol KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHUOJIOT' HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
Oo0y4YarolMMHUCS TPOrpamMM CpeaHero oOmiero o0pa3oBaHUs: JIMYHOCTHEIE,
METaIpPEAMETHBIE U PEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOSHUSI IIPOrPAMMBI 10 OMOJIOTHHU
BBIJICJIEHBI CIEAYIOUIUE COCTABJISIONINE: OCO3HAHUE OOYyYarOlUMUCS POCCUMCKON
rPaXIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOONpENEJEHUI0, Haiuuyue Mmomusayuu K OOy4EeHUIO  OHOJIOTHUH,
yeneHanpasiennoe paszeumue BHYTPEHHUX YOEKIEHUW JUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W HMCTOPUYECKUX TPATUIUN DPA3BUTHUS OHOIOTHIECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIONINXCS PYKOBOJCTBOBATHCS B CBOEH
NESATETbHOCTU I1I€HHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMHU, MPUCYIIMMH CHUCTEME
OMOJOTMYecKOro  0Opa3OBaHMS, Haauyue  NPA8OCO3HAHUS — DKOJOTUYECKON
KYJIbTYPBL, CHOCOOHOCMU CMABUMb LIETN U CTPOUTD KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUS MPOrPaMMBbI 10 OHMOJIOTUU JTOCTUTAIOTCS
B €IMHCTBE Y4eOHOH M BOCHUTATEIBHOM JESATENBHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBWIaMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEH TMO3ULMM JIMYHOCTH, NATPUOTU3MA U
YBAXKCHHUS K 3aKOHY M MPABOIOPSAAKY, YEIOBEKY TpyAa U CTaplIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUS, OEpPEKHOTO OTHONICHHWS K KyJIbTYpHOMY HACIEIUI0 U
TpaJULUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Penepaiuu, mpupoae u
OKpYXKarolIen cpeie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYAIOIIMXCS PYKOBOJACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UIUEH JIUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IEHHOCTSIM POCCHICKOrO O0O0IIEeCTBa, PaCIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA JEATEILHOCTH B MPOLIECCE pEAU3alUd OCHOBHBIX HANpPABICHUN
BOCIIUTATENIbHOU JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH IPAKIAHCKON MO3UIIUK 00YUYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX MpaB W OOS3aHHOCTEH, YBaXXKCHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATENBHOCTU TMPU CO3aHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBIMOIHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €&

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSX HEOOXOAUMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAIBbHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, T[O3HABATEJIbHBIX U MCCJEAOBATENbCKUX 3a/1ad, YBaXXUTEIHLHOIO
OTHOIIICHHUS K MHEHUIO OIMOHEHTOB MpPH OOCYXJACHUU CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM €S TEIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIMTAHUA:

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOIy, YyBCTBA OTBETCTBEHHOCTH IEpEN
Ponunoil, ropmoctu 3a CcBOWM Kpal, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIUIOE U HACTOAIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
NOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IIE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHEe OWONOTMW, TOHUMAHUS 3HAYCHHWsS OWOJOTMHM B TIO3HAHWUU 3aKOHOB
IPUPO/II, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 00I11€CTBA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IEHHOCTEW POCCUNUCKOT0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT O TTOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIAJ]a B IOCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJMTEISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUHU C
TpaaunusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs 3CTETUKY OBbITa, HAY4YHOI'O M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAaHHE SMOIIMOHAIIBHOTO BO3/IEUCTBUS JKUBOM MPUPOBI U €€ [IEHHOCTH;



TFOTOBHOCTh K CAaMOBBIPDQKEHHIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOU JTMYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (POPMHPOBAHHUA KYJIbLTYPbl 310POBbS H
IMOLMOHAJIBHOI0 0J1aronoJyYusi:

NOHMMaHUWE U peaju3alus 3J0pOBOro U 0Oe3omacHOro obpasa >KU3HU
(3mopoBoe  mUTaHUE, COOJIOJICHHE TUICMEHUYECKUX TMpaBUJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryiaspHas Quznueckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3JI0POBbIO;

NOHMMaHWE LEHHOCTH TMPaBWJI HWHAUMBUIYAIBHOTO M  KOJJIEKTUBHOIO
0€30MacHOro MOBEJIEHUS B CUTYALUSX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIO/ICH;

OCO3HAHHE TMOCJEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TpyA0BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOM JESITEIBHOCTU TEXHOJOTMYECKOW M COLMAIBHOU
HaNpaBJI€HHOCTH, CIIOCOOHOCTh WHULMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JESTEIBHOCTD;

UHTEpEC K paszInyHbIM cepaM NMpoPecCuOHANbHONU AESTENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymield mnpodeccun MW pearnu30BBIBATh
COOCTBEHHbIE )KM3HEHHbIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWI0O U CaMOOOpA30BaHHIO Ha
IIPOTS>KEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOE OTHOIIEHHE K MPHUPOJAE KAK HCTOYHUKY
KU3HU Ha 3eMile, OCHOBE €€ CYIIECTBOBAHNS;

NOBBILLIEHUE YPOBHSA HKOJOTMYECKOM KYJIbTYpbl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB W OLEHKM WX BO3MOXHBIX ITOCHEACTBUMA IS
OKpY’KaroUIel Cpelbl;

OCO3HAaHME I100aJBPHOrO XapakTepa HKOJIOIMYECKUX MpoOJeM M NyTed Hx
pELIeHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpUOOpeTaeMble MpU HU3YyYEHUU OUOJIOTUU
3HAHMSI W YMEHUS TMpPU pEHICHUH TpoOJeM, CBS3aHHBIX C palMOHAIbHBIM
MPUPOAOINOIb30BaHUEM  (COONIIOAEHME  TpaBWJI  NOBEACHUS B  MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HOKOCHUCTEMAax, OXpaHy BHJIOB,
IKOCHUCTEM, Orocdepsl);

AKTUBHOE  HEINPHUATUE JEUCTBHUM, IPUHOCAIIMX BpEd  OKPYXKAKOLIEH
OPUPOTHON cpesie, YMEHHE MPOTHO3UPOBATh HEOIArONPHUSATHBIE AKOJIOTMYECKUE
MOCJIEICTBHSI MPEAIPUHUMAEMBIX JEHCTBUN U IPEIOTBpaIlaTh UX;



HaJIM4YHE Pa3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpBI,
OIbITA NEATENbHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOMN
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH YKOJOTNYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKH M OOILECTBEHHOW MPAaKTHKH, OCHOBAHHOIO Ha JHAJIOre
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIIECHCTBOBAHHUE SI3bIKOBOM M YWTATEIbCKOW KYJIBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXTY JIFOJAbMH U MIO3HAHUS MUPA;

NOHMMaHue crneuupuky OUOJOrMM Kak HayKH, OCO3HaHUs €€ poju B
(OpMUpPOBAHUHU PAIMOHATBHOIO HAYYHOIO MBIIIJIEHUS, CO3/JaHUU 1IEJTOCTHOTO
NPECTaBICHU 00 OKPYXAlOlIeM MHUpPE KaK O €IUHCTBE MPHUPOJBI, YEJIOBEKa U
oOuiecTBa, B IMO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEW M pEHIeHUH MpolaeM
COXpaHEHMS IPUPOJHOIO PABHOBECHS;

yOexXIEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBUIN3ALINU:
oOecrieyeHuss HOBOIO YpPOBHSA DPA3BUTHS MEIULMHBI, CO3JAaHUE IMEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pellaTh PEeCypcHble  MpOOJEMbl  pa3BUTHUS
YeJI0BEYECTBA, IIOUCKA MyTEW BBIXOJA U3 INI0OATBHBIX IKOJIOTMYECKUX MPOOJIEM U
obecrieueHusi  Iepexoja K  YCTOMUMBOMY  pa3BUTHUIO,  PAlMOHAIBLHOMY
WCIOJIb30BAaHUIO MPHUPOIHBIX PECYPCOB U (DOPMHPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OWOJIOTMUECKHX 3HAaHUM B LEIIX
HOBBIIIEHUST O0IIEeH KyJNbTYpbl, €CTECTBEHHO-Hay4HOH TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IIPU U3YYEHUU OMOJIOTHH;

IIOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM HCHOJb30BAaTh IIOJIy4aeMble 3HAHWUSA JJIs aHaiu3a u
OOBSICHEHHS SIBJICHUU OKPYXKAIOLIEro MUpAa U MNPOUCXOAIIMX B HEM H3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIIOYEHUS] Ha OCHOBE HAy4YHbBIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOYYEHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JIs
pelIeHus Npo0JIEM B pealbHbIX KU3HEHHBIX CUTYalHX;

OCO3HAaHHE LIEHHOCTHM HAYYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO U HCCIIEN0BATENIBCKYIO JEATENbHOCTh HHINBHUYAIIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HEMpPEPHIBHOMY  OOpa3oBaHUI0 U
camMo00pa30BaHUIO, K AKTHUBHOMY IMOJYYEHHUIO HOBBIX 3HaHUI 1o Ouoioruu B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTAMHU.



METAINPEIMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3ybTaThl OCBOCHHsS ydeOHoro mpemmera «buonmorusy»
BKIIFOYAIOT: 3HA4YMMbIe JJis1  (OPMUPOBAHUS MHPOBO33PEHHS OO0YYaIOMUXCS
MEXKIUCHUILUIMHAPHBIE (MEXMIPEIMETHBIE) OOIIEHAYYHbIE MOHSTHUS, OTpakarolue
[[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHenu@uKky METOJ0B IO3HAHUS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEpPIusi, SABJICHHUE, MPOIECC,
CUCTEMa, Hay4dHbIN (haKT, MPUHIIUII, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHre,  HaOMIoJeHWe, MW3MEpPEHUe, OKCIEPUMEHT W JIpyrue);
yHUBEpCalibHble yueOHble JelcTBUs (MTO3HABaTEIbHbIC, KOMMYHUKATHBHBIE,

PETYISTUBHBIE), obecrneyuBaroiue dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTM M COLMAJIbHOM KOMIIETEHIIMM OOYy4arouIuxcs; CIOCOOHOCTb
o0yuarouuxcs UCII0JIB30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKNE 3HAHMS W  YHUBEpCalbHble y4eOHbIE JEHCTBUS B
II03HABATEJILHON U COLIMATILHOW IPAKTHUKE.

B pesynprate wu3ydyeHus OHOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBanust y oOyuwaromierocsi OyayT cQOpMUPOBaHbl I03HABATEIbHbBIE
yYHHUBEpCAIbHbIC yueOHbIE ICHCTBHS, KOMMYHHUKAaTHBHBIC YHUBEPCATbHBIC yueOHbIC
NEUCTBUSI, PETYJIATUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JEHCTBUSA, COBMECTHas
NEeSATENBHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOCHHS IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHuUsl IOJKHBI OTPaXkKaTh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHbIMHU NMO3HABATEJbHBIMHU
NEeHCTBUAMMU:

1) 6a30BbIe JJOrHUecKne AeicTBHS:

CaMOCTOAATENbHO  (QOpMyJNHMpOBaTh W AKTyaJM3UpOBaThb  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCMOJIb30BaTh MPU OCBOCHHWU 3HAHUM NPHUEMBI JIOTMYECKOI'O MBILIUICHUS
(aHanmu3a, CMHTE3a, CPaBHEHUS, KIacCUPUKAINKN, 0000IIEHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHH (BBIICTATh WX XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATH
CBSI3U C APYTUMU HOHATUSAMH);

OINpEeNEeNATh LENH JAEATEeIbHOCTH, 3a/laBas MapaMeTpbl W KpPUTEpPUHU HX
JOCTHKEHHS, COOTHOCUTD PE3yJbTaThl JESITEIbHOCTH C TIOCTABJICHHBIMU LESAMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OOBsICHEHUSI (DAKTOB U SIBJICHUIA
YKUBOU IIPUPOJBI,

CTPOUTH JIOTMYECKHE pacCyXJAeHHUs (MHIYKTUBHbIC, JEAYKTHUBHBIE, IIO
aHaJIOTHH), BBISABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMSI B paccMaTpUBaEMBbIX
ABIIEHUSIX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,

NPUMEHSATh  CXEMHO-MO/JICIbHBIE cpeacTtBa AN TpeNCTaBlIEHUs
CYLIECTBEHHBIX CBSI3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTaxX, a



TAaK)K€  NPOTUBOPEYMH  Pa3HOro  poOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJEeMbl C YYETOM aHalM3a MMEIOIIMXCA
MaTepHuajJbHbIX U1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJsIM, OLIEHUBATh PUCKU MOCIEACTBUN AESATEIbHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BBI€ HCCIEA0BATEIbLCKHE JeHCTBHS:

BJIa/IETh HABbIKAMH Y4E€OHO-UCCIEA0BATENbCKON U IPOECKTHOU JIEATENbHOCTH,
HaBbIKAMU  pa3pelieHus npodjieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IOMCKY METO0B PELIECHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pa3MYHbIE BUABI JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMSI, €r0 HHTEpPHpeTal, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COITUATBHBIX TIPOEKTOB;

(GopMupoBaTh HAYYHBIA THUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSIMHU U METOAaMU;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
NEATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBUSIBIISATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTh ApTyMEHTHl HJis J0Ka3aTelnbCTBa
CBOUX YTBEPKIECHUH, 3a/1aBaTh MAPaMETPbl U KPUTEPUHU PELICHUS;

AaHAJM3UPOBATH I[IOJYYEHHBbIE B XOJE PELICHHUS 3aJaud PE3YJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAaI[UsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYHIECTBIISThH 1E€JICHANPABICHHBIA TMOUCK TEPEHOCa CPEJCTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHABHYIO CPENy;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYHO 00J1acTh
KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE HJIEH, MPEIJaraTb OPUTHMHAIbHBIE MOAXOAbl U PEILICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOUHHMKAX MH(POPMAIH (TEKCTE Y4eOHOTrO
nocodus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJOTMYECKUX CIOBapAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B MHTepHere), aHanmmM3upoBaTh



MH(OPMAITUIO PA3IMYHBIX BUIOB U (DOPM MPEACTABICHUS, KPUTUUECKHA OIICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

dopMynupoBaTh 3aMpOChl U MPUMEHATh PA3JIMYHBIE METOABI MPU TIOUCKE U
otOope Omonornueckoi mHGOpPMAIMU, HEOOXOJUMOM JIJIsi BBITIOJHEHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCMHOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHiA, COBEPIICHCTBOBATH KYJIbTYpy aKTUBHOTO MCTIOJIb30BAHUS PA3TMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMAIBHYIO  (OpMY  TPEACTABICHUS
Oounonornyeckor nHpopmanuu (cxembl, rpapuku, AUarpaMmmsbl, TaOJULbI, PUCYHKU
" fpyroe);

UCIIONIb30BaTh HAYYHBIM $3BIK B KayecTBE CpeIcTBa Npu paboTe cC
Ouonornyeckod HWHGPOpPMAIMEH: MPUMEHATh XUMHYECKHe, (QU3nYecKkue u
MaTeMaTU4YeCKUe 3HAKU W CUMBOJBI, (DOpMyibl, abOpeBHaTypy, HOMEHKIATYDY,
UCTIIONB30BaTh W TIpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HArJISTHOCTH,

BJIQJCTh  HABbIKAMHM  pACIIO3HABAHUS W 3alUTHl  WHGOpMAIWH,
nH(POPMAIIMOHHON 06€30MaCHOCTH JTUUYHOCTH.

OBjajieHHe YHHBEPCAJbLHBIME KOMMYHUKATUBHBIMHU 1eHCTBUAMM:

1) oOmenme:

OCYIIECTBIISTH KOMMYHUKAIIMH BO BCeX chepax KM3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHM MO CYIIECTBY OOCYKTaeMoi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJICHUS OTHOCHUTEIBHO BBIMIOTHEHHS MpeajiaraeMoin
3a/1ay, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMI JPYrUX YYaCTHUKOB
JManora Win JUCKYCCHUN);

pacrmo3HaBaTh HeEBepOalbHBIE CpPEACTBA OOIICHMS, MOHUMATh 3HAYCHHE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalWH,
YMETh CMSITYaTh KOH(IUKTHI U BECTH MEPErOBOPHI;

BJIQ/ICTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUSI U B3aUMOJICHCTBUS, TOHUMATh
HAMEPEHUs IPYTUX JIOACH, MPOSIBIISITh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOUKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAA AeATeJIbHOCTD:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJTbHOU
paboTHI MPU PEIICHUH OMOJIOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJIECHCTBUSA MPHU PEIICHUH YUeOHOM 3a/1auu;

BbIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX AEHCTBHI € y4€TOM OOIIMX
MHTEPECOB M BOBMOXXHOCTEH Ka)I0T0 WieHa KOJUICKTHBA;



MPUHUMATh  II€IM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ NOCTHXKEHUIO: COCTABIISITH IUIAH JECUCTBHIA,
pacupenensTh poiu ¢ YYETOM MHEHHMH YYaCTHMKOB, OOCYXKIaTh pE3YyJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAue€CTBO CBOEro BKJAJa M KaXXJOr0 y4YacCTHUKA KOMAaHJbl B
o0l pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TIPOEKTHI, OIEHUBATh WJEH C TO3UIMA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYyalUsX, IPOSIBISTh TBOPUECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.

OBJajleHne YHUBEPCAIbHBIMU PeryJsiTUBHBIMHU /1€/iCTBUAMMU:

1) camoopranuzanus:

UCTIONIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIEM W UX
pelIeHns B )KU3HEHHBIX U YYEOHBIX CUTYaLIUSIX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEHCTBHSIX M MOCTYIKAaxX IO OTHOLIECHHIO K KMBOHM INPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATEIIbHYIO NESTEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aauyu B 00pa3oBaTEIbHON
NEATENbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITETTLHO  COCTABJISITH IUIAH  PEIICHUS TpoOieMbl ¢ y4€ToMm
MMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAMIOYTCHHI;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUI;

JIeNIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTHBBI B NIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIaJIETh  HaBbIKAMU  TO3HABATENbHON  pedrekcud Kak  OCO3HaHUSA
COBEpIIAEMbIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, UX pE3YyJbTaTOB U
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI pedIeKCUU NI OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEUICHNS,

YMETh OILICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEUIEHUS M0 HUX
CHW)KEHHUIO;



[IPUHUMATh MOTHBBI W apryMEHThl JpYrux IpU aHaJIu3€ pe3yJbTaToB
NEeSTENbHOCTH;

3) npuHsATHE ce0s M APYTrUX:

OpUHUMATh ce0s, TOHUMasl CBOM HEIOCTATKU U JOCTOMHCTBA,

OPUHUMAaTh MOTHBBI W apryMEHTBhl APYIMX I@PU AaHAIN3E pPE3yIbTaTOB
NEeSTENbHOCTH;

NpU3HABaTh CBOE MPaBO M MPABO JPYrUX HA OMIMOKH;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYroro 4eaoBeKa.

INPEJIMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yNbTaThl OCBOCHHS COJEpXKAaHHS Y4eOHOro mpeaMera
«buonorusi» Ha yrayOa€HHOM ypOBHE OpPUEHTHUPOBAHBI Ha oOOecleueHue
npopunbHOro  00ydeHust — oOywarouuxcs — Oumomoruu. OHM  BKIIIOYAIOT:
crienuduyeckue st OMOJIOrMU Hay4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUM IO
OCBOCHHIO, UHTEPIIPETAIMN U MPEeOOpa30BaHUIO 3HAHUMN, BUJBI JICATEIHLHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAaKXKe B
peanbHBbIX KU3HEHHBIX cUTyauusx. [IpeameTHbie pe3ynbTaThl MPEACTABICHBI IO
rojiaMm U3y4eHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buomnorus» B 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUA O MECT€ W PO OWOJOTHU B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUpa, B
NO3HAHWW  3aKOHOB TPHUPOABI U  PEHICHUH TPoOJeM  PAIMOHAIBLHOTO
IPUPOJIOIIONB30BAHUSA, O BKIIaJle POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOI0ruy;

BJIQJICHUE CHCTEMOW OHMOJIOTMYECKMX 3HaHWM, KOTOpas BKIIIOYAeT:
OCHOBOIIOJIararolue OUOJIOTUUECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHusM, MeTaboiIu3M, TOMEeOCTa3, CaMOPEryJIus, CaMOBOCIIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, M3MEHUHUBOCTh, POCT M Pa3BUTHUE), OUOJOTHUYECKUE TEOPUHU
(knerounas Teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomMHasi TeOpusl
HacieacTBeHHoct T. Moprana), yduenus (H. W. BaBumoBa — o 1eHtpax
MHOrooOpa3uss ¥  TNPOUCXOXKACHUS  KYJIbTYPHBIX  PAcCTeHHil),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJICHUS, PACIIEIUICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. Menaens, TOMOJIOTMYECKHX PSAIOB B
HaCJICJICTBEHHOM U3MEHUYUBOCTH H. n. Basuiosa), IIPUHLIATIBI
(KOMITJIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMHU HAyYHOrO IO3HAHMS, HUCIOIb3YEMbIX B
OMOJIOTMYECKUX HUCCICAOBAHUSIX JKUBBIX OOBEKTOB (OMUCaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBLACIATH CYHIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
DYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpraHU3MOB, B TOM YHCIIE
OaxTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHUM, >KUBOTHBIX, 4YEJIOBEKa, IPOIECCOB IKU3HEAEITEIbHOCTH,
NPOTEKAIOUINX B OpraHU3Max pacTEeHUll, )KUBOTHBIX U YEJIOBEKa, OMOJIOrMUECKHUX
MIPOLIECCOB: OOMEHa BEHIECTB (METab0IM3M), MPEBPALEHUS SHEPTUH, OpOXKEHUS,
aBTOTPO(HOrO U rerepoTpoHOro TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOpHUOreHe3a, MoCTIMOPUOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHUS,  WHIUBUAYaJbHOIO  DPa3BUTUS  opraHu3Ma  (OHTOIEHE3a),
B3aMMOJICICTBHSI T€HOB, T€TEPO3UCa, HICKYCCTBEHHOT O 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXKIY OpPTraHOWJAMHU KIETKH M HUX
(YHKUMSIMH, CTPOEHUEM KIIETOK pa3HbIX TKaHE M uX (QYHKUHUAMH, MEXITY
OpraHaMd W CHCTEMaMH OpPraHOB Yy PpAcCTCHH, *KUBOTHBIX W YeEJOBEKa M HX
(GYHKIUSIMH, MEXKIYy CHCTEMaMd OpraHOB M HMX (QYHKIHUSIMH, MEXKAY STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (PEHOTHUINIOM, ()EHOTHUIIOM H
dakTopamu cpeabl OOUTaHUS;

YMEHHE BBISBISTh OTIWYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIIE
pacTeHui, )KUBOTHBIX U YEIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OMOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIHUKY JUIsl JOKa3aTebCTBAa POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYEeCKUX TPy,

YMEHHE pelIaTb OMOIOTHIECKUE 3a/1a4H, BBISBISATH IPHUNHHO-CIICICTBEHHBIC
CBSI3M MEXY UCCIIEyEMbIMU OMOJIIOTMYECKUMHU MIPOLIECCAMU U SIBICHUSMH, J€aTh
BBIBOJIbI K IPOTHO3bI HA OCHOBAHMH IOJIYUYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBIMOIHATH J1a0OpaTOPHBIE M MPAKTHUYECKHE pPabOThI, COOIIOAATH
npaBuiia npu padboTre ¢ yueOHbIM U Ta00OPaTOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIJBUTATh THUIIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMH, (GOpMyJUpys LEdb HCCIEI0BaHUs, AaHAJIU3UPOBATh IOJIyYEHHbIE
pe3yNbTaThl U JAeNaTh BBIBOJBL;

YMEHHE YyYacTBOBAaTh B y4€OHO-UCCIIEOBATENbCKON paboTe Mo OMoJIoruw,
AKOJIOTUM U MEIUIMHE, MPOBOAUMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTAaBIATh  MOJIYYEHHbIE  PE3yJbTaThl HA  YYEHHMUECKHX
KOH(EepeHIHsX;

YMEHHE OLICHWBAaTh JTUYECKHE AaCTEKThl COBPEMEHHBIX HCCIICOBAHUA B
obmactu  OuosorMM M MEOUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE
OIJIOJOTBOPEHHUE, HANPABIECHHOE W3MEHEHHE T'€HOMa M CO3[aHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiel mpodeccroHambHOMI
NEeSATENbHOCTH B 00JIaCTH OWOJIOTUHU, MEAMIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO034iCTBa, MUILEBON MPOMBIILIEHHOCTH, YIIyOJATh MMO3HABATEbHbBIN
UHTEpEC, HAMIPaBJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
IOPOJODKEHNE OHOJIOTMYEcCKOro o0pa3oBaHUS B OpraHM3alUsX CpEIHEro
po¢eCCUOHATIBHOTO U BBICIIET0 00pa30BaHMUs.

[IpenmerHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M POJH OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBl MHpa, B TMO3HAHUM 3aKOHOB MPUPOJBI M PEUICHUH SKOJOTHMUECKUX
npo0yieM YelloBEYeCTBa, a TakKe B PEIICHHH BOIPOCOB PAIMOHAIBLHOTO
IPUPOJIOTIONIB30BAHUA, U B (DOPMHUPOBAHUH IIEHHOCTHOT'O OTHOIICHUS K TPUPO/IE,
00IIeCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUICKUX M 3apyOeXHBIX y4EHBIX-OHOIOrOB B
pa3BuUTHE OUOJIOTUH;

yMEHHUE BIIAJIETh CHCTEMOM OHOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OlpenesieH!s] U MOHMMAaHHUE CYIIHOCTH OCHOBOIIOJATalOUIMX OHOJIOTHYECKUX
TEPMUHOB M TOHATHI (BHUI, 3KocucTema, Ouocdepa), OMOIOTHUECKUE TEOPUU
(aBomtounonHas Teopus Y. JlapBuHa, CUHTETHYECKAs TEOPUS IBOJIOLMH), YUCHHUS
(A. H. CeBepuioBa — 0 myTsx U HampapieHusx 3pontonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTudeckoro paBHoBecus k. Xapau m B. BaitnOepra,
3apoapimieBoro cxoacrea K. M. bopa), mpaBuma (munumyma FHO. JluGuxa,
AKOJIOTMUECKON THUpaMuJibl IHEPTHH), TUNoTe3bl (rumoreza «vupa PHK» V.
I'unGepra);

YMEHHUE  BJAETh  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IIO3HAHMUS,
WCIIOIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX 00BEKTOB U IKOCUCTEM
(onucanue, U3MEpeHue, HaONIOJeHUE, SKCIEPUMEHT), CIOcOO0aMU BBISBICHUS U
OLICHKHU aHTPOIOT€HHbIX U3MEHEHUU B PUPO/IE;

YMEHHUE BBIJCNIATh CYIIECTBEHHbIE NPU3HAKH: BUIOB, OHOr€OIEHO30B,
KOCHCTEM H Ouocdepbl, CTAOWIN3UPYIOIMIETO, JBIKYLIETO U Pa3phIBAIOIIETO
€CTECTBEHHOI'0 otOopa, AJJIONMATPUYECKOT O U CUMIIATPUYECKOTO
BUJI000PA30BaHUs, BIAUSHUS JABMXKYIIUX CHJI SBOJIOLUMU HA FeHO(POH] MOMYJISLIUH,
PUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOUTaHMsI, YepeOoBaHUs HaNpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB U NIOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY MpOIEcCCaMu HBOJIOLUH,
JIBKYIIUMHA CUJIAMU aHTPOIIOTeHe3a, KOMIIOHEHTaAMU PAa3JIMYHbIX SKOCHCTEM HU
PUCTIOCOOJICHUSIMH K HUM OpTraHU3MOB;

YMEHHUE  BBIABJIATH  OTJIMYUTENIbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHus, aOMOTUYECKUX U OHMOTUYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€d  OpraHM3MOB B  COOOIIECTBAax,
AHTPOITOIE€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONIME AapPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JIJISl JIOKAa3aTENbCTBA POJACTBA OPTAaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPEJIbl OOUTAHMS, EUHCTBA
YEeJIOBEUYECKHX pac, HEOOXOAMMOCTH COXpaHEHHs MHOrooOpasusi BHIOB U
HKOCHUCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUECTBA;

yMEHHE peliaTh OMOIOTHYECKUE 3a7a41, BHISABISTh TIPUUUHHO-CIIE/ICTBEHHbBIC
CBSI3U MEXKJY UCCIIEAYEMbIMU OMOIOTUYECKUMHU MPOIECCAMU U SBIICHUSIMH, JI€TaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINONHATh JTA0OPATOPHbIE M TpaKTUYECKHe paboThl, COOII0IAThH
npaBWiIa Mpu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, MPOBEPSITh HUX OSKCIECPUMEHTAIbHBIMU
cpencrtBamu, GOPMYIUPYS Ieb WCCIENOBAHUSA, AHAIM3UPOBATH TOJYYCHHBIC
pE3yNbTaThl U JENaTh BHIBOIGI,

yMEHHUE Y4YacTBOBaTh B yueOHO-HCCIIEOBATEIbCKON paboTe 1Mo OMOioruwu,
AKOJIOTUU W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
mMyOJWYHO  TPEACTABIATH  TMOJYYCHHBIC  pE3yJbTaThl Ha  YUYEHUYECKHUX
KOH(EepeHUUX;

yYMEHHUE OLEHUBATh THIOTE3bl U TEOPUH O MPOUCXOXKICHUHU KU3HU, YETOBEKa
M YENOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUIX U CIOCO0axX MpeaoTBpAIICHUS
TJI00ATBHBIX H3MEHEHU B Onocdepe;

YMEHHE OCYIIECTBJISITh OCO3HAHHBINM BBIOOp Oyaymied mnpodeccuoHaabHOM
JESATENbHOCTU B 00JaCTH OMOJIOTUU, SKOJIOTUH, TPUPOIONOIB30BAHMS, MEIUIIMHBI,
OMOTEXHOJIOTUM, TICUXOJOTUM, BETEPUHAPHHU, CEIHCKOI0 XO35WCTBA, IUIIEBON
MIPOMBITIUICHHOCTH, YTJIYOJIATh TO3HABATENbHBI WHTEPEC, HAINPaBICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccur W  MPOAODKEHHUE
OHMOJIOrMYecKOoro oOpa3oBaHusl B OpraHU3AIMAX CPEAHEro Mpo(ecCHOHATBFHOTO U
BBICIIIETO 00Pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIIACC

HaunmeHoBaHMe pa3iesioB U TeM
NporpamMMel

Ne i/

Koan4yecTBo yacoB

Bcero

Kontponabubie
padoThI

IIpakTH4eckue
padoThI

JyekTpoHHBIE (HU(POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

JKuBnIe cucTeMBI M HX HU3YUCHUC

POII https://resh.edu.ru/subject/5/ Doxcdop
https://foxford.ru/wiki/biologiva IKnacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya

O01ako0 3HaHUH
https://school.oblakoz.ru/home OHTaiil

mikoua https://app.onlineschool-1.ru/vse-

klassy/biologiya UHTEpHETYpOK
https://interneturok.ru/subject/biology/class/7

YMmckyn
https://umschool.net/library/category/biologiya/

Peury EI'D https://bio-ege.sdamgia.ru/

CrynapuyM https://studarium.ru/

buonorus xietku

PO https://resh.edu.ru/subject/5/ Doxchopma
https://foxford.ru/wiki/biologiya AKnacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya
O01aKko 3HaHUI

https://school.oblakoz.ru/home OHTaiil

mKoJia https://app.onlineschool-1.ru/vse-

klassy/biologiya MHTEpHETYPOK
https://interneturok.ru/subject/biology/class/7
YMckyn




https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/
CrynapuyMm https:/studarium.ru/

XuMuueckas opraHuzanus
KJIETKH

POUI https://resh.edu.ru/subject/5/ Doxcdopn
https://foxford.ru/wiki/biologiva IKnacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya

O0u1aKxo 3HaHUNI
https://school.oblakoz.ru/home OHIalH

mikoua https://app.onlineschool-1.ru/vse-

klassy/biologiva MHTEpHETYpOK
https://interneturok.ru/subject/biology/class/7

YMckyn
https://umschool.net/library/category/biologiya/
Pemry EI'D https://bio-ege.sdamgia.ru/
CrynapuyMm https://studarium.ru/

CtpoeHue u GyHKIMU KIETKU

PO https://resh.edu.ru/subject/5/ Doxchopa
https://foxford.ru/wiki/biologiya AKnacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya

O01ako 3HaHUN
https://school.oblakoz.ru/home OHIalH

mKoJia https://app.onlineschool-1.ru/vse-

klassy/biologiya IHTEpHETYpPOK
https://interneturok.ru/subject/biology/class/7
YMmckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/

CrynapuyMm https://studarium.ru/

OOMeH BelecTB U MpeBpaIecHue

PO https://resh.edu.ru/subject/5/ Doxchopa




OHCPI'UH B KIICTKE

https://foxford.ru/wiki/biologiva SIKiacc
https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya

O0u1axo 3HaHUN
https://school.oblakoz.ru/home OHIalH

nikoJa https://app.onlineschool-1.ru/vse-
klassy/biologiva MHTEpHETYpOK
https://interneturok.ru/subject/biology/class/7

YMekyn
https://umschool.net/library/category/biologiva/
Pemry EI'D https://bio-ege.sdamgia.ru/
CrynapuyMm https://studarium.ru/

HacnencrBennas nadopmarust u
peanuzanus e€ B KIETKe

0.5

POII https://resh.edu.ru/subject/5/ Doxcdop
https://foxford.ru/wiki/biologiva IKmnacc
https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya

O01ako 3HaHUH
https://school.oblakoz.ru/home OHTaiu

mikoua https://app.onlineschool-1.ru/vse-

klassy/biologiya UHTEpHETYpOK
https://interneturok.ru/subject/biology/class/7

YMmckyn
https://umschool.net/library/category/biologiya/

Peury EI'D https://bio-ege.sdamgia.ru/
CrynapuyM https:/studarium.ru/

JKU3HEHHBIN UK KIIETKHA

PO https://resh.edu.ru/subject/5/ Doxchopm
https://foxford.ru/wiki/biologiya AKnacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiva

O01aK0 3HaHUI




https://school.oblakoz.ru/home Ounaiia

mIKoJia https://app.onlineschool-1.ru/vse-

klassy/biologiya THTEpHETYPOK
https://interneturok.ru/subject/biology/class/7
YMckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/
CrynapuyM https:/studarium.ru/

Crpoenue u QpyHKIIIH
OpraHU3MOB

17

POUI https://resh.edu.ru/subject/5/ Doxcdopn
https://foxford.ru/wiki/biologiva SIKnacc

https://www.yaklass.ru/p/biologia 100 ypoxoB
https://100urokov.ru/predmety/biologiya

O0u1aKxo 3HaHUN
https://school.oblakoz.ru/home OHIalH

mikoua https://app.onlineschool-1.ru/vse-

klassy/biologiva MHTEpHETYpOK
https://interneturok.ru/subject/biology/class/7

YMckyn
https://umschool.net/library/category/biologiya/
Pemry EI'D https://bio-ege.sdamgia.ru/
CrynapuyM https://studarium.ru/

10

PasMHOkeHUE U pa3BUTHE
OpraHU3MOB

PO https://resh.edu.ru/subject/5/ Doxchopma
https://foxford.ru/wiki/biologiya AKnacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya

O01ako0 3HaHUN
https://school.oblakoz.ru/home OHIalH

mikoua https://app.onlineschool-1.ru/vse-

klassy/biologiya THTEpHETYPOK
https://interneturok.ru/subject/biology/class/7




YMckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/

CrynapuyM https:/studarium.ru/

12

3aKOHOMepHOCTI/I
HacCJICACTBCHHOCTHU

POUI https://resh.edu.ru/subject/5/ Doxchopa
https://foxford.ru/wiki/biologiya SIKmacc
https://www.yaklass.ru/p/biologia 100 ypoxoB
https://100urokov.ru/predmety/biologiya

O01axo 3HaHUI
https://school.oblakoz.ru/home OHIalH

mIKoJa https://app.onlineschool-1.ru/vse-

klassy/biologiya MHTEpHETYPOK
https://interneturok.ru/subject/biology/class/7

YMckyn
https://umschool.net/library/category/biologivya/
Pemry EI'D https://bio-ege.sdamgia.ru/

CrynapuyM https:/studarium.ru/

13

3aKOHOMEPHOCTH U3MEHYUBOCTH

0.5

POI https://resh.edu.ru/subject/5/ Doxcdop
https://foxford.ru/wiki/biologiva IKnacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya

O01ako0 3HaHUH
https://school.oblakoz.ru/home OHTaiiu

mikoua https://app.onlineschool-1.ru/vse-

klassy/biologiya UHTEpHETYpOK
https://interneturok.ru/subject/biology/class/7

Ymckyn
https://umschool.net/library/category/biologiya/

Peury EI'D https://bio-ege.sdamgia.ru/

CrynapuyM https://studarium.ru/




14

I'eHeTnka yenoBseka

0.5

PO https://resh.edu.ru/subject/5/ Doxchop
https://foxford.ru/wiki/biologiya SIKmacc
https://www.yaklass.ru/p/biologia 100 ypoxoB
https://100urokov.ru/predmety/biologiya
O06nako 3HaHMH
https://school.oblakoz.ru/home Ounaiiy

mIKoJa https://app.onlineschool-1.ru/vse-

klassy/biologiya THTEpHETYPOK
https://interneturok.ru/subject/biology/class/7
YMckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/
CrynapuyM https:/studarium.ru/

15

Cenexuusi OpraHu3MoB

POUI https://resh.edu.ru/subject/5/ Doxcdopn
https://foxford.ru/wiki/biologiva IKnacc

https://www.yaklass.ru/p/biologia 100 ypoxoB
https://100urokov.ru/predmety/biologiya

O0u1aKxo 3HaHUN
https://school.oblakoz.ru/home OHIalH

nikoJa https://app.onlineschool-1.ru/vse-
klassy/biologiva MHTEpHETYpOK
https://interneturok.ru/subject/biology/class/7

YMckyn
https://umschool.net/library/category/biologiya/
Pemry EI'D https://bio-ege.sdamgia.ru/
CrynapuyM https://studarium.ru/

16

BHOTEXHOIOTUSA U CUHTETUYECKAS
ounoJiorus

PO https://resh.edu.ru/subject/5/ Doxchopma
https://foxford.ru/wiki/biologiva IKmnacc
https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya




O01aK0 3HaHUI
https://school.oblakoz.ru/home OHIaliH

mKoJia https://app.onlineschool-1.ru/vse-

klassy/biologiya IHTEpHETYpPOK
https://interneturok.ru/subject/biology/class/7
YMckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/

CrynapuyMm https://studarium.ru/

17 PesepBHOE Bpems

POUI https://resh.edu.ru/subject/5/ Doxchopn
https://foxford.ru/wiki/biologiya SIKmacc
https://www.yaklass.ru/p/biologia 100 ypoxoB
https://100urokov.ru/predmety/biologiya

O01axo 3HaHUI
https://school.oblakoz.ru/home OHIalH

mIKoJa https://app.onlineschool-1.ru/vse-

klassy/biologiya HTEpHETYPOK

https://interneturok.ru/subject/biology/class/7

YMckyn
https://umschool.net/library/category/biologiya/
Pemry EI'D https://bio-ege.sdamgia.ru/

CrynapuyM https:/studarium.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

8.5




11 KJIACC

Ne HaumeHoBaHMe pa3/iesioB U TeM
n/n NPOrpamMMbl

Koan4yecTBo 4acoB

KoHTpoJLHEIE
Bcero P
padoThI

IIpakTH4eckne
padoThbI

JaekTpoHHbIe (LM (poBbIE)
o0pa3oBaTe/bHbIE pecypchl

3apoKJE€HUE U pa3BUTHE
HBOJIIOIIMOHHBIX MPEACTABICHUN
B OHosoruu

PO https://resh.edu.ru/subject/5/ Doxchopm
https://foxford.ru/wiki/biologiya AKnacc

https://www.yaklass.ru/p/biologia 100 ypoxoB

https://100urokov.ru/predmety/biologiva

O01aKk0 3HaHUI
https://school.oblakoz.ru/home OHIalH

mKoJa https://app.onlineschool-1.ru/vse-

klassy/biologiya IHTEpHETYpPOK
https://interneturok.ru/subject/biology/class/7
YMckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/

CrynapuyM https:/studarium.ru/

MukposBosronus u eé
pe3yJIbTaThI

10 0

POUI https://resh.edu.ru/subject/5/ Doxchopn
https://foxford.ru/wiki/biologiva SIKiacc
https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya

O0i1axo 3HaHUI
https://school.oblakoz.ru/home OHIaliH

nikoJa https://app.onlineschool-1.ru/vse-

klassy/biologiva MHTEpHETYpOK
https://interneturok.ru/subject/biology/class/7

YMckyn
https://umschool.net/library/category/biologiva/
Pemry EI'D https://bio-ege.sdamgia.ru/




CrynapuyM https://studarium.ru/

MakponBosronus u eé
pe3yNbTaThl

PO https://resh.edu.ru/subject/5/ Doxchopa
https://foxford.ru/wiki/biologiya AKnacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya

O01ako0 3HaHUN
https://school.oblakoz.ru/home OHIalH

mKoJia https://app.onlineschool-1.ru/vse-

klassy/biologiya IHTEpHETYpPOK
https://interneturok.ru/subject/biology/class/7
YMckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/

CrynapuyMm https://studarium.ru/

[TpoucxoxaeHue U pa3BUTHE
JKA3HU Ha 3emiie

PO https://resh.edu.ru/subject/5/ Doxchopa
https://foxford.ru/wiki/biologiya SIKmacc
https://www.yaklass.ru/p/biologia 100 ypoxoB
https://100urokov.ru/predmety/biologiya
O06nako 3HaHMH
https://school.oblakoz.ru/home Ounaiiy

mIKoJa https://app.onlineschool-1.ru/vse-

klassy/biologiya THTEpHETYPOK
https://interneturok.ru/subject/biology/class/7
YMckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/
CrynapuyM https:/studarium.ru/

IIponcxoxneHue yemoBeka —
AHTPOIIOTEHE3

POUI https://resh.edu.ru/subject/5/ Doxcdopn
https://foxford.ru/wiki/biologiva IKmnacc
https://www.yaklass.ru/p/biologia 100 ypokoB




https://100urokov.ru/predmety/biologiya

O01ako0 3HaHUN
https://school.oblakoz.ru/home OHIIalH

mKoJia https://app.onlineschool-1.ru/vse-

klassy/biologiya IHTEpHETYpPOK
https://interneturok.ru/subject/biology/class/7
YMmckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/

CrynapuyM https://studarium.ru/

DKoJorus — Hayka o
B3aMMOOTHOIIEHUSX OPraHU3MOB
Y HaJIOPraHU3MEHHBIX CUCTEM C
OKpYXarolle cpenoi

PO https://resh.edu.ru/subject/5/ Doxchopa
https://foxford.ru/wiki/biologiya SIKmacc
https://www.yaklass.ru/p/biologia 100 ypoxoB
https://100urokov.ru/predmety/biologiya
O06nako 3HaHMIA
https://school.oblakoz.ru/home Ounaiiy

mKoJa https://app.onlineschool-1.ru/vse-

klassy/biologiya THTEpHETYPOK
https://interneturok.ru/subject/biology/class/7
YMckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/
CrynapuyM https:/studarium.ru/

Opl" AHU3MbI U CpClia oOuTaHUS

L.5

POUI https://resh.edu.ru/subject/5/ Doxcdopn
https://foxford.ru/wiki/biologiva SIKiacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya

O0u1aKxo 3HaHUNI
https://school.oblakoz.ru/home OHIalH

nikoJa https://app.onlineschool-1.ru/vse-




klassy/biologiya UHTEpHETYpOK
https://interneturok.ru/subject/biology/class/7

YMmckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/
Crynapuym https:/studarium.ru/

DKoJIorus BHUI0B U HOHYJIHL[I/Iﬁ

0.5

PO https://resh.edu.ru/subject/5/ Doxchopm
https://foxford.ru/wiki/biologiya AKnacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiva

O01aKk0 3HaHUN
https://school.oblakoz.ru/home OHIaliH

mKoJia https://app.onlineschool-1.ru/vse-

klassy/biologiya IHTEpHETYpPOK
https://interneturok.ru/subject/biology/class/7
YMckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/

CrynapuyMm https://studarium.ru/

OKoorust CooOLIECTB.
DKOJIOTUYECKUE CUCTEMBI

0.5

POUI https://resh.edu.ru/subject/5/ Doxchopn
https://foxford.ru/wiki/biologiya SIKmacc
https://www.yaklass.ru/p/biologia 100 ypoxoB
https://100urokov.ru/predmety/biologiya

O0s1axo 3HaHUI
https://school.oblakoz.ru/home Ounaiiy

mIKoJa https://app.onlineschool-1.ru/vse-

klassy/biologiva HTEpHETYPOK

https://interneturok.ru/subject/biology/class/7

YMckyn
https://umschool.net/library/category/biologiya/




Pemry EI'D https://bio-ege.sdamgia.ru/
CrynapuyM https://studarium.ru/

buocdepa — rnobanpHas
IKOCUCTEMA

10

PO https://resh.edu.ru/subject/5/ Doxcdop
https://foxford.ru/wiki/biologiva IKnacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiya

O01ako0 3HaHUH
https://school.oblakoz.ru/home OHTaiil

mikoua https://app.onlineschool-1.ru/vse-

klassy/biologiya UHTEpHETYpPOK
https://interneturok.ru/subject/biology/class/7

YMmckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/
CrynapuyM https:/studarium.ru/

11 UYenosek U OKpyKaromas cpena

PO https://resh.edu.ru/subject/5/ Doxchopa
https://foxford.ru/wiki/biologiya AKnacc

https://www.yaklass.ru/p/biologia 100 ypokoB
https://100urokov.ru/predmety/biologiva

O01aKk0 3HaHUI
https://school.oblakoz.ru/home OHIaliH

mKoJia https://app.onlineschool-1.ru/vse-

klassy/biologiya IHTEpHETYpPOK
https://interneturok.ru/subject/biology/class/7
YMckyn
https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/

CrynapuyMm https://studarium.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

5.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Tema ypoka

KoanuyecTBO 4acoB

Kontpoan
HbIE

Bce

ro
padoTbI

IIpakTnye
CKHe
padoThbI

Jara
usyue
HUSA

DJIeKTpOHHBIe N (POoBbIe 00pa3oBaTeIbHbIC PECYpPChI

HcTtopust OTKpbITUS
Y U3y4EHUS KIIETKH.
Knerounas Teopus

POIII https://resh.edu.ru/subject/lesson/5383/main/153375/

MeTtonrnl
MOJIEKYJIIPHOHN U
KJIETOYHOU
OHOIOTUH.
[TpakTueckas
pabota «M3yuenue
METOIOB
KJIETOYHOU
ounonorun
(xpomarorpadus,
anekTpodopes,
nuddepeHIanbHO
e
HEHTPUPYTUPOBAHU
e, [TLP)»

0.5

O0ako 3HaHui https://oblakoz.ru/conspect/529659/metody-

molekulyarnoy-i-kletochnoy-biologii

YpoBHeBas
opraHu3anus
JKUBBIX CUCTEM

®doxchopna https://foxford.ru/wiki/biologiya/urovni-strukturnoy-
organizatsii-zhivogo

MuHepanpHbIe

WurtepreTrypoxk https://clck.ru/35PsHh




BEIIIECTBA KIIETKH,
nX Onosornyeckas
poIb

Opranuueckue
BEIIECTBA KJIETKH
— Oenku.
JlaboparopHas
pabora
«Ob6HapyxeHue
OEJIKOB C ITIOMOIIIBIO
Ka4eCTBEHHBIX
peaKuuii»

0.5

Omnunaiig mkosa https://app.onlineschool-1.ru/10-
klass/biologiva/organicheskie-veshestva-kletkil/article

Hyxneunossie
kuciotel. JIHK u
PHK.
JlaboparopHas
paborta
«Hccnenoanue
HYKJICMHOBBIX
KHCJIOT,
BBIJIEJIEHHBIX U3
KJIETOK pa3JIM4HbIX
OpPTraHU3MOB»

0.5

Omnnaiig mkoda https://app.onlineschool-1.ru/10-
klass/biologiya/organicheskie-veshestva-nukleil/article

HuTepaktuBHas 1abopaTopHas paborta
https://content.edsoo.ru/lab/item/70/

Crpoenue u
bynakum ATO.
Jlpyrue
HyKseo3uaTpudoch
atel (HT D)

SKmacc https://clck.ru/35PsMg

CexBeHUpOBaHUE




JIHK. Metoabt
T€HOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

MeTtonabl

CTPYKTYPHOI
ouonoruu

O06mako 3HaHu# https://oblakoz.ru/conspect/490685/kak-atomy-
soedinyayutsya-mezhdu-soboy

10

Tumel KIEeTOK.
[Ipokapuoruueckas
KJIETKA

PO https://resh.edu.ru/subject/lesson/1587/main/

11

IToBepxHOCTHBII
arnmnapar KJIeTKU

®doxchopn https://foxford.ru/wiki/biologiya/stroenie-kletok-
eukariot-odnomembrannye-organelly-yadro

12

OnHoMeMOpaHHbIE
OpraHoUbl KIIETKH.
IIpakTnueckas
pabota «M3yuenue
JBUKECHMUSI
LUTOIUIa3MBbI B
PacTUTENbHBIX
KJIIETKax»

0.5

POIII https://resh.edu.ru/subject/lesson/3847/main/8620/

13

[TonyaBTOHOMHBIE
OPTaHOMIBI KJICTKH:
MUTOXOHJIPHH,
TUTACTHIBI.
JlaGopaTopHas
pabota
«UccnenoBanue
TUIa3MOJIH3a U
JIeTIIa3MOJTN3a B

0.5

HurtepreTypok https://clck.ru/RnZKE




PACTUTCIIbHBIX
KIICTKax»

14

HememOpanHnsie
OPIaHOM/IbI KJIETKH

®doxchopn https://foxford.ru/wiki/biologiya/stroenie-kletok-
eukariot-nemembrannye-organelly

15

Ctpoenue u
byHKIMHU pa

Buneoypoxku https://videouroki.net/video/13-stroenie-i-funkcii-
yadra.html

16

CpaBHUTENIbHAS
XapaKTepPUCTHKA
KJIETOK 9yKapHoT.
JlaboparopHnas
pabota «M3yuenue
CTPOCHHS KIETOK
Pa3INIHBIX
OPTaHU3MOBY

0.5

Hurtepuerypoxk https://clck.ru/RoFXo

17

AccuMunanus u
JHUCCUMMUIISLIIUS —
JIBE CTOPOHBI
MeTaboM3Ma.
Tuner oOMeHa
BEIIIECTB.
JlaGopaTopHas
pabora «3yuenue
KaTaJIATHISCKOM
AKTUBHOCTH
dbepmenTOB (Ha
MIPUMEPE aMHUIIA3hI
WJIH KaTajasbl)»

qDOKC(I)opL[ https://foxford.ru/wiki/biologiya/obmen-veschestv-
energeticheskiy-obmen-rol-atf

18

DepMEHTAaTUBHBIN
XapakTep peakuuit

0.5

®doxcdopna https://foxford.ru/wiki/biologiya/funktsii-belkov-v-
zhivyh-organizmah-fermenty




KJIETOYHOTO
MeTaboIu3Ma.
JlaGopaTopHas
pabota «M3yuenue
(epMEeHTaTUBHOTO
pacIIeIruIeHHs
nepoKcuaa
BOJIOPO/Ia B
PaCTHUTENBHBIX U
KHUBOTHBIX
KJIETKaX»

19

benku-akTuBaTOpPHI
u Oenku-
UHTUOUTOPBI

O0Jako 3HaHul https://oblakoz.ru/conspect/490694/fermenty

20

ABTOTPOQHBIN TUI
oOMeHa BelleCTB

qDOKC(I)opL[ https://foxford.ru/wiki/biologiya/sposoby-polucheniya-
energii-zhivymi-organizmami-tipy-metabolizma

21

AnHaspoOHbIe
OpraHu3Mbl. Bujib
OpOXKEeHUS.
JlaGopaTopHas
pabora
«CpaBHeHue
IPOIIECCOB
OpoXKeHUs U
JIBIXAHUSD)

22

AnpoOHbIE
OpraHu3Mbl. DTaIbl
HYHEPTETUYECKOTO
obmMeHa

(DOKC(bOp):[ https://foxford.ru/wiki/biologiya/obmen-veschestv-
energeticheskiy-obmen-rol-atf




Peaknuu

100 ypokoB https://100urokov.ru/predmety/nasledstvennaya-

23 MaTPUYHOTO 0 } )
informaciya
CUHTE3a
Tpanckpunuusa — o . -
. ®doxchopna https://foxford.ru/wiki/biologiya/transkriptsiya-
24 MAaTpUYHBIA CUHTE3 0 ok I
sozrevanie-rnk-tipy-rn
PHK
)5 Tpaucmanus u eé 0 ®doxchopn https://foxford.ru/wiki/biologiya/translyatsiya-
ATAIIbI biosintez-belka
Konuposanue
26 aMHHOKHCIIOT. Poib 0 HNurtepreTypok https://interneturok.ru/lesson/biology/9-
pubocom B klass/fiziologiya-kletki/biosintez-belkov-v-zhivoy-kletke
onocuurese Oenka
Opranuzanus
reHomMa
27 y 0 https://childrenscience.ru/legacy/genetics/assets/gen3 pager.pdf
MIPOKAPUOT U
3YKapuoT
BupycHsie
3a00JIeBaHUs o ) )
®okcdopn https:/foxford.ru/wiki/biologiya/virusy-nekletochnaya-
28 YyeJIoBeKa, 0 ..
forma-zhizni
JKUBOTHBIX,
pacTeHun
Hanorexuomoruu B
29 OHOJIOTHUH U 0
MEIUITNHE
MaTpHuJHBIA CUHTE3
30 I[HI? 0 POIII https://resh.edu.ru/subject/lesson/5352/conspect/295779/
31 XpOMOCOMBI. 0.5 ®doxchopna https://foxford.ru/wiki/biologiya/kompaktizatsiya-dnk-

JlaboparopHas

struktura-hromatina




pabota «M3yuenue
XpOMOCOM Ha
TOTOBBIX
MHUKpOIpenapaTax»

32

TuIeI KJIETOK.
Kapuokunes u
LIUTOKUHE3.
JlaboparopHas
pabota
«HaOmronenne
MHTO3a B KJIETKaX
KOHYHKA KOpEIKa
nyka (Ha TOTOBBIX
MHKpOIIpenapaTax)

»

0.5

100 ypokoB https://100urokov.ru/predmety/razmnozhenie

33

Perynsuus
JKU3HEHHOI'O IIUKJIA
KJIETOK

(DOKC(bOp):[ https://foxford.ru/wiki/biologiya/kletochnyy-tsikl-
ponvatie-o-differentsirovke-stvolovye-kletki

34

TkaHu pacTeHHH.
JlaGopaTopHas
pabota «3ydenue
TKaHEW pacTeHUN»

0.5

®doxcdopna https://foxford.ru/wiki/biologiya/tkani-vysshih-rasteniy

35

TxaHU )KUBOTHBIX U
YeJIoBeKa.
JlaboparopHas
pabora «3yuenue
TKaHEe# JKHBOTHBIX»

0.5

O0ako 3HaHu# https://oblakoz.ru/conspect/490720/kletki-tkaney-
zhivotnyh-tkani-vnutrenney-sredy-organizma

36

Opransl. Cuctemsl
OpT'aHoB.

0.5

100 ypoxoB https://100urokov.ru/predmety/urok-4-organizm-kak-
edinoe-celoe




JlaGopaTopHnast
pabota «M3yuenue

OpraHoB
LIBETKOBOTO
pacTeHusD
37 Omnopa Tena Omnnaiig mkosa https://app.onlineschool-1.ru/9-
OpraHu3MOB klass/biologiya/opora-i-dvizhenie-organizmov-r1/article
13 JIBuxeHue OmnnaiiH mkosa https://app.onlineschool-1.ru/9-
OpraHu3MOB klass/biologiya/opora-i-dvizhenie-organizmov-r1/article
[Tutanue
39 HuTepHeTypok https://clck.ru/35PtKd
OpraHu3MOB
[Tutanue
MMO3BOHOYHBIX o ) )
®doxchopna https://foxford.ru/wiki/biologiya/stroenie-organov-
40 KUBOTHBIX. _ i )
pischevaritelnoy-sistemy-cheloveka
[InmeBapurensHas
CHUCTEMA YEJIOBEKA
A1 Jlpixanue OO6nako 3HaHM# https://oblakoz.ru/conspect/529683/dyhanie-
OpraHu3MoB organizmov
[prxanue
42 IMO3BOHOYHBIX O6nako 3HaHMi https://oblakoz.ru/conspect/529683/dyhanie-
JKUBOTHBIX U organizmov
YeJI0BEKa
Tpancnopt . .
Omnnaiig mkosa https://app.onlineschool-1.ru/9-
43 BEILIECTB Y . . .
klass/biologiva/transport-veshestv-v-organizme/article
OpPraHU3MOB
KpoBeHocHas .
100 ypoxoB https://100urokov.ru/predmety/urok-17-stroenie-i-
44 cHucTeMa

IIO3BOHOYHBIX

funkcii-organov




JKNBOTHBIX U
YCJIIOBEKa

Brinenenue y

Ownnaiig mkoda https://app.onlineschool-1.ru/9-

45 0
OpraHu3MoOB klass/biologiya/transport-veshestv-v-organizme/article
46 3ammra y 0 O0ako 3HaHu# https://oblakoz.ru/conspect/490719/kletki-tkaney-
OpPraHu3MoOB zhivotnyh-epitelialnye-tkani
MMmMmyHHasg cucteMa
47 v 0 ®doxchopna https://foxford.ru/wiki/biologiya/immunnaya-sistema
yeJIOBeKa
Paznpaxxumocts . )
O06mmako 3Hanui https://oblakoz.ru/conspect/490722/kletki-tkaney-
48 peryismnus y 0 . . .
zhivotnyh-kletki-nervnoy-tkani
OPraHu3MOB
I'ymopaibHas
perynsuus u Vueoauk MAXIMUM Education
49 SHIOKPUHHA 0 https://maximumtest.ru/uchebnik/8-klass/biologiya/endokrinnaya-
CHCTEMA >KUBOTHBIX sistema-gumoralnaya-regulyatsiya-
U 4eJIOBEeKa
50 [TonoBoe 0 q)Och)OH https://foxford.ru/wiki/biologiya/polovoe-razmnozhenie-
pa3sMHOXKEHUE ego-biologicheskoe-znachenie
I'ameTorenes.
O6pa3oBanue u
pPa3BUTHUE TTOJIOBBIX
KJICTOK.
51 JlaGopaTtopnast 0.5 ®doxchopna https://foxford.ru/wiki/biologiya/gametogenez-i-

pabota «M3yuenue
CTPOCHHUSI MOJIOBBIX
KJIETOK Ha
TOTOBBIMHKPOIIPCIIA
parax»

oplodotvorenie




52

3akyajka OpraHoB
1 TKaHEH n3
3apOI[BIH_IeBBIX
JINCTKOB

Omnnaiig mkosa https://app.onlineschool-1.ru/10-
klass/biologiya/individualnoe-razvitie-organil/article

53

Poct u pazBurue
KUBOTHBIX.
JlaGopaTopHas
pabora
«BbLsiBIEHUE
MIPU3HAKOB
CXOJICTBA
3apoAbIIIeH
MMO3BOHOYHBIX
YKUBOTHBIX)

0.5

®dokcdopn https://foxford.ru/wiki/biologiya/razvitie-zhivotnyh-
pervichnorotye-i-vtorichnorotye-zhivotnye

54

Pa3smHOxeHune u
pa3BUTHE PACTEHUM.
JlaboparopHas
pabota «CtpoeHue
OpraHoB
Pa3MHOXKEHHUS
BBICIIMX PACTECHUN»

0.5

qDOKC(I)opL[ https://foxford.ru/wiki/okruzhayuschiy-
mir/razmnozhenie-i-razvitie-rasteniy

55

AHanuzupyroliiee
CKpCIIIMBaHHE.
Hemomroe
JIOMUHUPOBaHUE

SIKmacc https://clck.ru/35Ptep

56

XpoMocoMHast
Teopus
HaCJIEICTBEHHOCTHU

POIII https://resh.edu.ru/subject/lesson/2212/main/

57

I'eneTnueckuit

HurepreTypoxk https://clck.ru/N4sq9




KOHTPOJIb Pa3BUTHUS
pacTeHui,
JKUBOTHBIX U
YeJI0BeKa

58

I'enoTunuueckas
W3MEHYHBOCTD.
KomMmOunarusuas
W3MEHYNBOCTD

O06mnako 3HaHMI
https://oblakoz.ru/conspect/490741/kombinativnaya-izmenchivost-
geny-i-fenotip-pleyotoropnoe-deystvie-genov

59

3aKOHOMEPHOCTH
MYTaIMOHHOTO
mpoiiecca.
ONUreHeTHKa u
SMUTeHOMMKA

100 ypoxos https://100urokov.ru/predmety/epigenetika

60

MeTtoabl
MEIUIMHCKOMI
T€HETUKU

®okcdopna https:/foxford.ru/wiki/biologiya/zadachi-i-metody-
genetiki-cheloveka

61

3HaucHHE
MEIUIIMHCKOMN
T€HETHKH B
MpPEeAOTBPAILECHUN U
JIeUeHUU
TeHETHYECKUX
3a00J1CBaHUM
YyeJIoBeKa

POI1II https://resh.edu.ru/subject/lesson/3653/conspect/47179/

62

OCHOBHbIE TOHSATHS
CEJICKIINU.
JlabopaTopnast
pabota «M3yuenue
COpTOB

0.5

®doxcdopna https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-
selektsii-zakon-gomologicheskih-ryadov




KYJIbTYPHBIX
pacTeHui u nopoj
JOMAIIHUX
KHUBOTHBIX»

63

CoxpaHenue,
U3y4eHHUE U
MCIIOJIb30BaHUE
TE€HETUYECKHUX

pecypcos

64

buorexHomorus kak
HayKa M 0Tpaciib
MIPOU3BOCTBA.
IIpakTuyeckas
pabora «3yuenue
00BEKTOB
OHMOTEXHOJIOTHIY

0.5

65

OcHOBHBIC
HarnpaBJICHUSA
CHUHTETUUECKOMN
ouoJioruun

O0J1ako 3HaHu https://oblakoz.ru/conspect/490747/geny-i-
kletochnye-tehnologii-klonirovanie

66

XpoMOCOMHas U
TCHHAas MHXXCHCPUA

Bbubnuorexa MDIII
https://uchebnik.mos.ru/material view/atomic_objects/108058677m
enuReferrer=catalogue

67

MenumnHcKHne
OHMOTEXHOIOTHHI

Omnnaiig mkosa https://app.onlineschool-1.ru/10-
klass/himiya/biotehnologii/article

68

IloBTOpEHHUE,
0000111EHHE,
CUucreMaTmui3sanus
3HAHHI




OBIIEE KOJIMYECTBO
YACOB I10
[NPOI'PAMME

68

8.5




11 KJIACC

Ne

n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bce
ro

KonTpoasn
Hble
padoThI

IIpakTHye
CKHe
padoThI

Jara
U3yYeH
usi

DJeKTpPOoHHbIe HN(POBBIE 00pa3oBaTeJbHbIE PeCypChl

OBOJIIOLMOHHAS
teopus Y.
[apsuna

doxcdopn https://foxford.ru/wiki/biologiya/osnovnye-polozheniya-

teorii-darvina

boprba 3a
CYIIIECTBOBAHHUE,
€CTECTBECHHBIN U
HUCKYCCTBEHHBIN
otbop

®oxcdopn https://foxford.ru/wiki/biologiya/faktory-biologicheskoy-
evolyutsii

dopmMupoBaHue
CUHTETUYECKOMN
TEOpUHU
SBOIIOIUU

Omnnaiig mkoua https://app.onlineschool-1.ru/11-
klass/biologiya/sinteticheskaya-teoriya-evolyucii/article

3aKoH
TCHETUYECKOTO
paBHOBecus JIx.
Xapnu, B.
Baitn6epra.
JlaboparopHast
pabora
«Br1siBIeHUE
W3MEHYUBOCTH Y
oco0el 0THOTrO
BHJIa»

0.5

SIKitacc https://clck.ru/33iDJk




DJIeMeHTapHbIE
(haxTophl
9BOJIIOLIMH

SIKimacc https://clck.ru/35Px6¢g

O ekt

OCHOBATCIIA.

Dddexr

OYTBUIOYHOTO
TOPJIBIIIKA

bubanorexa MDOIII
https://uchebnik.mos.ru/material_view/lesson_templates/1929358 ?me

nuReferrer=catalogue

Murpanuu.
Mzonsmuu

MO YJISLIAN:
reorpaguueckas,
ouojioruyeckas

100 ypoxkoB https://100urokov.ru/predmety/urok-4-ekologiya-
populyacii

[TonoBoii oT60Op

HNutepueTypok https://clck.ru/35PxCh

[Ipumepsl
MIPUCTIOCOOTIECHHIA
y OpPraHU3MOB:
MOP(OIOTHIECK
ue,
(hbU3HOTOTUYECKH
c,
OHMOXHMUYECKHE,
MOBEICHYECKHE.
JlaGopaTopHas
pabora
«IIpucnocobnen
WSl OPraHU3MOB U
ux
OTHOCHUTEIbHAS

0.5

POIII https://resh.edu.ru/subject/lesson/5390/main/295813/




H6H6C006p33HOC
Tb»

10

Bupn, ero
KpUTEPHUH U
CTPYKTYypa.
JlaGopaTopHas
pabora
«CpaBHeHHE
BUJIOB T10
MOP(OIOTHIECK
OMY KPUTEPHIO)

0.5

®oxcdopn https://foxford.ru/wiki/biologiya/vid-kriterii-vida

11

CrpykTypa Buza

O061ako 3HaHui https://oblakoz.ru/conspect/529724/vid-kriterii-i-
struktura

12

BunoobpazoBanu
€ KaK pe3yabTaT
MUKPOIBOJTFOIHH

doxchopn https://foxford.ru/wiki/biologiya/vidoobrazovanie-puti-i-
sposoby-vidoobrazovaniya

13

CBs13b
MHUKPOIBOJTFOIHH
U
SIIUAEMHUOIOTHH

Omutaiig mkosa https://app.onlineschool-1.ru/11-
klass/biologiva/mikroevolyuciya/article

14

O06o061IeH e 10
TeEME
«MuKpO3BOJTIOI]
us U e€
pEe3yNBTaThD)

15

Maxkpo3Bosronust

ITaseourosornue
CKHEC MCTOAbI

SKinacc https://clck.ru/35Pxvs




HU3YyUCHUA
9BOJJIIOINHA

16

Bbuoreorpaduuec
KHE METOJIbI
U3yUICHUS
IBOJTFOIINU

Bbubanorexa MOIII

https://uchebnik.mos.ru/material view/atomic objects/109287417men

uReferrer=catalogue

17

DOMOpuronoruyec
KHE U
CPaBHUTEIILHO-
MOPGOIOTHIECK
Hne METOAbI
U3y4YCHUS
9BOJIOLIU

POIII https://resh.edu.ru/subject/lesson/539 1/main/301040/

18

MonekynsapHo-
FeHETHYECKHE,
OMOXUMUYECKUE
u
MaTeEMaTHYECKHE
METO/IBI
W3YYCHHUS
SBOJIIOIUN

https://clck.ru/35Py2¢g

19

O06mme
3aKOHOMEPHOCTH
DBOJIIOLHU

Buneoypoxu https://videouroki.net/video/55-osnovnye-
zakonomernosti-ehvolyucii.html

20

AnanTuBHasg
paguaIus.
HepaBnomepnoc
Th TEMIIOB
SBOIIOIUN

Vyeounk MAXIMUM Education
https://maximumtest.ru/uchebnik/1 1-klass/biologiya/zakony-i-pravila-

v-teorii-evolyutsii




21

0O060011eHuEe 1O
TeMe
«Maxkpo3BoIIOLIH
aueé
pE3YNIbTATHI»

22

OcHOBHBIE
3Tarbl
HEOPraHUYECKON
3BOJIIOLUU

https://clck.ru/35Py9Z

23

T'unoresnl
3apOXKACHUS
KN3HHU

HNuTtepreTypok https://clck.ru/35PyC8

24

Hcrtopusa 3emnn
U METOJBI €€
W3YYEHHUS.
Jlaboparopnast
pabota
«3yuenue u
OINHCaHue
HCKOIIAaeMBbIX
OCTaTKOB
JPEBHUX
OpPraHU3MOB»

0.5

https://itest.kz/ru/ent/biologiya/l 1-klass/lecture/istoriya-zemli-i-

metody-issledovaniya

25

DBOTIOAA
JyKapuoT

SIKimacc https://clck.ru/35PyJ8

26

OCHOBHEBIE
9TaIbl YBOJIOIHU
pacTUTEIHLHOTO
MHpa.

0.5

CDOKC(I)Op,[[ https://foxford.ru/wiki/biologiya/razvitie-rastitelnogo-
mira-na-zemle




[IpakTnueckas
pabota
«M3yuenue
ocobeHHoCTeH
CTPOCHUS
pacteHui
pa3HBIX
OTJIEJIOB)

27

OBOJIIOLHA
JKUBOTHBIX.
[IpakTnueckas
pabora
«M3yuenue
0COOCHHOCTEH
CTPOCHUS
ITO3BOHOYHBIX
JKHUBOTHBIX)

0.5

Omtaiig mkosa https://app.onlineschool-1.ru/7-
klass/biologiya/osnovnye-etapy-razvitiya-zhivotn/article

28

MaccoBrie
BBIMUPAHUS —
DKOJIOTHYCCKHUE
KpU3HUCHI
MPOILLJIOTO

POIII https://resh.edu.ru/subject/lesson/5945/conspect/32244/

29

CoBpeMEeHHbIN
9KOJIOTHYCCKHI
KpU3HC, €T0
0COOCHHOCTHU

PDOII https://resh.edu.ru/subject/lesson/578 1 /conspect/278681/

30

O060011eHue 110
TEME
«Ipoucxoxaenun




€ ¥ pa3BUTHE
J)KU3HU Ha
3emie»

31

AnTponosorus
— HayKa o
YeJI0BeKe

POIII https://resh.edu.ru/subject/lesson/3906/conspect/283993/

32

PazButue
MPEICTABICHUN
0
MIPOUCXOXKICHUU
YyeJoBeKa

CDOKC(bop,[[ https://foxford.ru/wiki/biologiya/proishozhdenie-
cheloveka-antropogenez

33

MecTto uenoBeka
B CUCTEME
OpraHNYeCcKoro
MHpa.
JlaboparopHast
pabota
«3yuenne
0COOCHHOCTEH
CTPOCHUS
CKeJera
YeloBeKa,
CBSI3aHHBIX C
MPSIMOXOKIIEHUE
M»

0.5

Nurepuerypok https://clck.ru/MwB Yn

34

CooTHoIIEeHNE
OHOJIOTNYECKHX
M COLHAJIBHBIX
(akTopoB B

SKnacc https://clck.ru/33PNhK




AHTPOIIOT'CHE3C

35

TTanmeorenernka
H
naJeoreHOMHUKA

https://clck.ru/35Pyj2 https://vk.com/@ antropogenez_ru-kak-
vydelyali-dnk-iz-falangi-denisovca

36

OBOTIONHU
COBPEMEHHOTO
YyeJoBeKa

Omnnaiig mkoua https://app.onlineschool-1.ru/11-
klass/biologiya/evolyuciya-cheloveka-antropogen/article

37

Mexgucouming
apHbIE METOIbI
AHTPOIOJIOTUH

38

O06o00611eH e 10
TEME
«IIpoucxoxacHu
€ YeJIOBEKa —
AHTPOIIOTCHE3)

39

Metonasl
3KOJIOTHH.
JlaGopaTopHas
pabora
«3yuenue
METOJ0B
3KOJIOTMYECKUX
HCCIETOBAaHUN»

0.5

O01aK0 3HaHUMI
https://oblakoz.ru/conspect/490683/nadorganizmennye-

biologicheskie-sistemy

40

3HayeHHuE
9KOJIOTHYECKHUX
3HAHUU JUIA
yeJIoBeKa

POIII https://resh.edu.ru/subject/lesson/3613/conspect/67498/

41

AbuoTtuyeckue
(akTophl.

0.5

HNutepueTypok https://clck.ru/MgMkR




Temnepatypa
KaK
JKOJIOTHYECKUI
(bakrop.
JlaGopaTopHas
pabota
«BpIsiBIICHUE
MIPHUCIIOCOOICHHIA
OpPTraHU3MOB K
BIIMSTHUIO
TEMIEPATYPbI»

42

buonornueckue
PUTMBI

43

JKusaeunrie

(hopMbI
OpPTaHNU3MOB

SKnacc https://clck.ru/35PzDD

44

3HaueHHuE
OHMOTHYECKUX
B3anMMOJECHCTBIUH
JUIST
CYILIECTBOBAHUS
OpraHWU3MOB B
cpene oouTaHus

45

O06o001eHue 1Mo
TEeMe
«Opra"nusmsl u
cpena oOuTaHUs»

46

OCHOBHEBIE
oKa3aTesiu

SKnacc https://clck.ru/35Pz]5




TOTTYJISIITUH
YHCIICHHOCTb,
TJIOTHOCTb,
BO3pacTHas U
MoJIOBast

CTPYKTypa

47

OCHOBHEBIE
IoKa3aTeu
TIOMYJISIIIAN:
POXKIaEMOCTb,
IIPUPOCT, TEMII
pocra,
CMEPTHOCTb,
MHUTPALN

SKiacc https://clck.ru/35PzJ5

48

DKoornyeckas

CTPYKTYypa
HOHYJISII_[I/II/I

100 ypoxkoB https://100urokov.ru/predmety/urok-4-ekologiya-
populyacii

49

Jmaamuka
MOIYJISALUU U €€
perymsuus

50

Kpussie pocra
YHCJIEHHOCTH
TOMYJISILIUH.
Kpussie
BBDKMBaHUS

51

DKonorudyeckas
HMIIIA BUAA.
JlaGopaTopHas
pabora

0.5

POIII https://resh.edu.ru/subject/lesson/2209/main/




«IIpucnocobnexn
Ul CeMsTH
pacTteHui K
pacceneHuo»

52

Bun xak cucrtema
MOMYJISANANA

JI>nnm https://ladle.ru/education/biologiya/ege/vid-Kriterii-i-

struktura-vidoobrazovanie-populyacii-ege

53

3aKOHOMEPHOCTH
IOBEACHUS U
MUTpaLMii
JKHBOTHBIX

54

O06o00611eH e 10
TeME «IKOJIOTHS
BUIIOB U
TOMYJISIAN

55

OCHOBHEBIE
oKasaTesu
3KOCUCTEMBI

Oumutaiig mkosa https://app.onlineschool-1.ru/11-
klass/biologiva/ekosistema-biogeocenoz-krugol/article

56

[Ipupoansie
9KOCHUCTEMBL.
DKOCUCTEMBI
TYHJIP, JIECOB,
CTerne, MyCThIHb

Omutaiig mkosa https://app.onlineschool-1.ru/11-
klass/biologiva/raznoobrazie-ekosistem 1/article

57

YpboakocucteM
BI.

IIpaxTrueckas
pabota
«3yuenue u
OTHCaHKe
ypOOIKOCHUCTEMBI

0.5

OwnmaiH mkoda https://app.onlineschool-1.ru/11-
klass/biologiya/raznoobrazie-ekosistem1/article




»

58

3aKOHOMEPHOCTH
(dbopmupoBaHus
OCHOBHBIX
B3auMOICHCTBUI
OpPTaHWU3MOB B
9KOCHUCTEMAaX

dokchopn https://foxford.ru/wiki/biologiya/formy-
vzaimootnosheniy-mezhdu-organizmami

59

MexaHU3MBI
BO3JICUCTBUA
3arpsi3HEHUN
pPa3HBIX TUIIOB HA
cyOopraHu3MeHH
oM,
OpPraHU3MEHHOM,
MOMYJISIIIUOHHOM
Y DKOCHCTEMHOM
YPOBHSIX

60

0O060011eHHEe 1O
TeMe «DKOJIOrUs
— HayKa o
B3aMMOOTHOIIIEH
175:0.4
OpPTaHU3MOBY

61

VYuenue B. U.
BepHnanckoro o
ouocdepe

HNureprerypok https://clck.ru/MxwaT

62

Kpyrosopotsl
BEIIECTB U
OHMOTE€OXUMHUUECK

Oumiaiig mkoJia https://app.onlineschool-1.1u/11-
klass/biologiya/zakonomernosti-sushestvovaniya-b/article




HUEC NUKIIBI

63

30HaIBHOCTh
ounochepsl.
OcHOBHbIE
OMOMBI CyIIIN

doxchopn https://foxford.ru/wiki/biologiya/biosfera-i-ee-granitsy-
biomassa-sushi-i-okeana

64

YcToNunBOCTD
o6nocdepsr

65

DKOJIOruYecKue
KPU3HUCHI I UX
TIPUYHHBI

POIII https://resh.edu.ru/subject/lesson/5945/conspect/

66

AHTpOnoreHHoe
BO3JECHUCTBUE HA
pacTUTENbHBIN U
JKUBOTHBIN MUP

SIKitacc https://clck.ru/35Pznb

67

Oxpana
MIPUPOJIBI

100 ypokoB https://100urokov.ru/predmety/ohrana-prirody-v-rossii

68

PammmonansHoe
MIPUPOJIOTIONH30B
aHHE U
COXpaHCHHE
OMOJIOrNYECKOr 0
pazHooOpa3us
3emim

POIII https://resh.edu.ru/subject/lesson/5782/conspect/278768/

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68

5.5







YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ Aradonora U.b., Cusornazos B.U., O6miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[POMA»; AKIIMOHEpHOE 00IIECTBO
«M3narenbctBO «IIpocBemeHue»

* buonorus, 11 xknacc/ Aragonosa N.b., CuBormnazos B.I., O61miecTBo C
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIECTBO

«M3marensctBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Cusormnasos B. U. buonorus. MEtognueckue pekomengannu. 10-11 kiaccest:
yuae0. nmocodue ajist ooreodpazonat. opranuzanuii / B. Y. CuBornazos. - M.:
[Tpoceenienue, 2020. - 82 c.

HembsinoB E. H. Coopuuk 3aiau o o6mieit ouonoruu. 9-11 kimaccst / COopHUK
3aga4 1mo obmeit omonorun. 9-11 ximaccel E. H. [lembsinoB, A. H. Cob6oies. - M. :
BAKO, 2018 - 272 c.

Aragonosa U. b. buonorus. O6mas 6uonorus. 10-11 knacc B 2 u. : paboyas
teTpanb k yueonuky B. M. CuBornazoa, 1. b. AradgonoBoii "buonorus. O0mas
ouonorusi. 10-11 knaccer" / U. b. Aradonosa. - M. : lpoda, 2017. - 191.
Kupunenko A. A. buonorus. ITogroroBka k EI'D / A. A. Kupunenko. - PoctoB v

/11 : TETUOH, 2023,



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MUHTEPHET
POIII https://resh.edu.ru/subject/5/

®doxchopa https://foxford.ru/wiki/biologiya

AKunacc https://www.yaklass.ru/p/biologia

100 ypokos https://100urokov.ru/predmety/biologiya

O6naxko 3nanuit https://school.oblakoz.ru/home

Ownnaiin mkona https://app.onlineschool-1.ru/vse-klassy/biologiya
HNurepuerypok https://interneturok.ru/subject/biology/class/7
Ywmckyn https://umschool.net/library/category/biologiya/

Pemry EI'D https://bio-ege.sdamgia.ru/

Crynapuywm https://studarium.ru
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