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HOACHUTEJBHASA 3AIIUCKA

PaGouas nporpamma 1o OMOIOrMU HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
MOJITOTOBJIEHA HA OCHOBE CJIEIYIONUX HOPMATHUBHBIX JTOKYMEHTOB (perepaibHOro
YPOBHS U MIPAaBOYCTAHABIMBAIOIIUX JTOKYMEHTOB LIKOJIBI:

*®enepanpHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit denepanuu» OT
29.12.2012 roma Ne 273-D3 ¢ u3MEHEHUSIMH U JIOTIOJTHEHUSIMMU;

*[Ipukaza MunoOpunayku Poccum ot 17 wmas 2012 r. Ne 413 «0O6
YTBEP)KIECHUU (PeAepaJIbHOr0 TOCYJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa
cpennero obmiero oopazoanus» (3apeructpuponad 07. 06. 2012 r. N 24480);

*[Ipukaza Munucrepcrsa mnpocsewmeHuss Poccuiickon ®enepauuu 0T
12.08.2022 Ne 732 «O BHeceHMHM W3MEHEHHI B (hemepaibHbIA TOCY/1apCTBEHHBIN
o0pa3oBaTeIbHBIM CTaHAAPT CPEAHEro OOIIero 0Opa30BaHMS, YTBEPKICHHBIM
npukazoM MuHucTepcTBa oOpazoBaHusi U Hayku Poccuiickoit ®deneparnuu ot 17
mast 2012 r. Ne 413» (3apeructpupoBan 12.09.2022 Ne 70034);

*[Ipukaza Munucrepcrsa mnpocsewmeHnuss Poccuiickon ®enepauuu oT
18.05.2023 Ne 371 «OO0 yrBepxIeHun QenepanbHOil  00pa3oBaTeIbHON
mporpaMMbl CpelHero ofmiero oopazoBanus» (3apeructpupoBan 12.07.2023 No
74228);

*Konuenuuu mnpenogaBanust yuyeOHoro npeamera «buonorus» (OmoOpena
pemieHreM (eaepasbHOro0 y4eOHO-METOAMYECKOro OOBEIUHEHUs MO O0IIeMy
o0pa3zoBaHHUI0, MPOTOKOJ oT 29 ampens 2022 r.);

*Canutapubix npasun CII 2.4.3648-20 «CaHUTapHO-3MUIEMHUOIOIMYECKHE
TpeOOBaHUsI K OpraHM3alMi BOCIUTAHUS U OOYy4YEHHs, OTAbIXa U O340pPOBJIECHUS
JICTEU U MOJIOJICIKI;

[Ipukaza MunuctepctBa mnpocsemieauss PO or 02.08.2022 Ne 653 «O6
yTBEPKIECHUU (efepaIbHOTO TIEPEUHS JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JOMYIIEHHBIX K HCIIOJIb30BAHUIO NPH PeATU3alMi MMEIOIIHUX TOCYJapCTBEHHYIO
aKKpenuTauuMio  obpazoBarenbHbIX — nporpamm  HOO, OO0, COO»
(3apeructpupoan 29.08.2022 Ne 69822).

PabGouass mporpamma yudeOHoro mpeamera «buosnorus. ba3oBblil ypoBEHB»
(manee - pabouas nmporpamMma) BKJIFOYAET:

- IOSICHUTEJIBHYIO 3aIHCKY,

- cojiepKaHue yueOHOro mpeiMera,

- IUTAHUPYEMBbIE Pe3yIbTaThl OCBOSHUS MPOrpamMMbl yueOHOTO MpeIMETa,

- TEMAaTUYECKOE TUIAHUPOBAHHUE.

[TosicHuTenbHast 3amMcka OTpa)kaeT oOUMe UEeMH M 3aJa4d  U3yYeHHUs
IpeAMETa, XAPAKTEPUCTUKY ICHUXOJIOTMYECKUX IMPEANOChUIOK K €ro H3y4YEeHHIO
IIKOJILHUKAMU; MECTO B CTPYKTYype Yy4eOHOro IJIaHa, a TaKXKe MOIXO0JbI K 0TOOpY



COJICp)KaHMsI, K OIpEACICHUIO IUJIAHUPYEMBIX PE3YJIbTaTOB U K CTPYKTYpe
TEMaTUYECKOTO TUTAHUPOBAHMUS.

Copnepxanue OOyYeHHS PACKPBIBACT COJIEPKATEIbHbIC JIMHUU, KOTOPBIC
IpeIaraloTcs i 00s3aTENbHOI0 U3YYEHUs B KaXJOM KJlIacce CpeAHEN IIKOJIIbI.
Conepxanue oOydeHHSI B KakJAOM KJacce 3aBepiiaercs mnepeunem YVY]J[ —
MO3HABATENbHBIX, KOMMYHUKATUBHBIX UM PETYISATUBHBIX, KOTOPbIE BO3MOMXHO
dbopmupoBaTh cpeactBaMH ydeOHOro nmnpeamera «bwomorms» ¢ yuérom
BO3PACTHBIX OCOOCHHOCTEH MIKOJILHUKOB.

[Inanupyemble pe3ynbTaThl BKJIIOYAIOT JIMYHOCTHBIC, MeETaNpeIMETHbIC
pe3yNbTaThl 3a MEPUOJl OOYUEHUS, a TaKKe MPEAMETHBIC JOCTIKEHUS MIKOIbHUKA
3a KaXJIbI{ TOJ] OOy4eHUs B CpEAHEH IIKOJIe.

B TeMaTtnueckoM IJIaHUPOBAHUU PACKPBIBACTCS MPOrPAMMHOE COJIEPKAHUE C
yYKa3aHUEM KOJIMYECTBA aKaJeMUYECKUX YacOB, OTBOJUMBIX Ha OCBOCHUE KaXKJIOH
TE€Mbl y4eOHOro mpenMera, yueOHOTo Kypca (B T.4. BHEYPOUHOU JEATEIBbHOCTH),
y4eOHOr0 MOAYJSE U BO3MOKHOCTb HMCIOJIb30BAHUS MO ATOM TE€ME 3JIEKTPOHHBIX
(un@poBbIX) 00pa30BATENBHBIX PECYPCOB, SABIAIOIMIMXCS YU4EOHO-METOAUYECKUMU
MaTepualiaMd  (MYJIbTUMEIUNUHBIE MPOrpPaMMbl, B3JIEKTPOHHbIE YYEOHUKU W
3aIaYHUKH, DJIEKTPOHHBIE OUOIMOTEKH, BHUPTyalbHBbIC J1a0OpPATOPUU, WUIPOBHIC
IPOrpaMMBl, KOJUIEKIINH U (HPOBBIX o0Opa3oBaTeIbHBIX pecypcoB),
UCIIOJIb3YEMbIMHU 711 00YUYEHHUS U BOCTIMTAHUS Pa3IMYHBIX TPYII MOJb30BaTENEH,
NPE/ICTaBIIEHHBIMU B AJIGKTPOHHOM (IIM(GPOBOM) BHUJE U pPEATU3YIOMIUMHU
nunaktuueckne Bo3MoxxkHocTH WMKT, comepkaHne KOTOPBIX COOTBETCTBYET
3aKOHOJATENbCTBY 00 o00pa3oBaHuu, a Tak k€ (OpMbl pealn3auuu
BOCIIUTATEJILHOIO MOTEHIMAJIa TeM, pa3/elioB ydyeOHOro mpeamera, y4eOHOro
Kypca (B T.4. BHEYPOUHOH ACSITEIBHOCTH), Y4EOHOT0 MOYJIS.

[Iporpamma mo ydyebHoMy mnpeamety "buonorus" (mamee - Owosiorus) Ha
YpOBHE CpeaHero ofmiero odpasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoanuu B Poccuiickoit denepannny,
dI'OC COO, Konmenmuu mnpernojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TIOJIOKEHUM (penepanbHOi paboueil TporpaMMbl BOCTIUTAHHUS.

VYueOnbiii npeamer «buonorus» yriayon€éHHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM W3 KOMIIOHEHTOB NpenMeTHON obiiactu «EcTecTBeHHO-
HayuHble TnpenMerbl». CoriacHo mnonoxkenusm OI'OC COO mnpodunbHbIE
y4eOHBbIE MPEIMEThI, U3ydaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepeHmanu  OOy4eHUsI Ha YPOBHE CpEeIHEro ooOiiero oOpa3oBaHUs U
PU3BaHbl 00ECIEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01muM, cpeaHuM po¢eCCHOHATILHBIM 1 BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA W3 OJTUX Yy4eOHBIX TIPEIMETOB JOJKEH OBITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pEIICHUE O0pa30BaTENbHBIX, BOCIHUTATEIBHBIX U Pa3BUBAIOIIUX



3a/la4, CBsI3aHHBIX C mpodopueHTanrell OoO0ydJalomUXCS U CTUMYIUPOBAHHUEM
UHTEpeca K KOHKPETHON 00JIacTU HAyYyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHoOMy mpenmery "buonorusa" naér npeacraBieHHE O
Hend W 3ajJadax M3y4eHus ydeOHoro mpeamera «buonorus» Ha yriayOonéHHOM
YPOBHE, OnpeesieT 00s13aTenbHoe (MHBApUaHTHOE) IPEIMETHOE COAepKaHUE, €ro
CTPYKTypUpOBaHHE IO pa3jieraM U TeMmaM, paclpeleieHue I0 Kiaccam,
PEKOMEHJIyeT TOCIe0BaTeIbHOCTh HM3yYeHHUS y4yeOHOro Marepuaia C y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3CH, JOTHMKM y4eOHOro Ipolecca,
BO3pPACTHBIX OCOOEHHOCTEW oOyuwatomuxcsi. B mporpamme mno Ouonoruu
peaqrn30BaH MPUHIUI MPEEeMCTBEHHOCTH C HM3y4yE€HHEM OHOJOTMU Ha YPOBHE
OCHOBHOIO0  o0miero oOpa3oBaHus, Onarojaps 4YeMy  IPOCMATpPUBAETCS
HANPaBJIEHHOCTh HAa  TMOCJEAYIOllee pa3BUTUE OUOJOTMYECKUX  3HAHWM,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEACTaBICHU O 310pOBOM 00pa3e JKHW3HH, Ha
BOCIIUTaHUE OEpPEKHOro0 OTHOIICHUS K OKpYyXKaromed mnpupogHoi cpeae. B
nporpaMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusi» B peanuzamuu  TpeboBanuir DPI'OC COO k mnIaHUPYEMbIM
JUYHOCTHBIM, METaNpeJAMETHBIM U TPEIMETHBIM pe3ylbTaTaM OOyYeHHs U B
(GOpMUPOBAaHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENHLHOW  JI€ATEINHHOCTH
Oo0y4JarommMxcss MO OCBOCHHUIO COJEpkKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHET0 00111ero 00pa3oBaHuUs.

VYuebnsbiili npenMer «buonorus» Ha YpoBHE CpeIHEro oluiero oopa3oBaHuUs
3aBepiiaeT OuOJIOrMYecKoe o00pa3oBaHME B IIKOJE W OpPHUEHTUPOBAH Ha
pacHIMpeHrde U yriiyoJieHHe 3HAaHUK 00ydYaroluxcsi O >KUBOW MPHUPOJIE, OCHOBAaX
MOJIEKYJISIPHOM M KIJIETOYHOW OWOJIOTHH, SMOPHOIOTUU W OHMOJOTHUU Pa3BUTHA,
TCHETUKH, CEJIEKIINH, OMOTEXHOIOI UM, SBOIIOIIMOHHOTO YUCHHUS U YKOJIOTUH.

N3yuenne ydeOHOro mnpeamera «buonorus» Ha YriIyOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K IOCIEAYIOIIEMY IOITYYEHUIO
Ononornyeckoro  oOpa3oBaHHMs B By3aX W OpraHu3alUAX  CPEIAHEro
npodeccruoHaabHoro oopazoBanusi. OCHOBY €T0 COIEp)KaHUs COCTaBISET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TPU HU3YYEHUH  OO0Yy4YarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3/elioB OMOJOTMM Ha YPOBHE OCHOBHOIO
obmiero oOpazoBanus, B 10—11 knaccax 3Tu 3HaHWsA NONy4darOT pa3BuTHe. Tak,
paciidpeHsl W yriayOJaeHbl OWONOTHYECKHME 3HAHHUA O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOrHUYE€CKHE CBEIEHUS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOphle MOKHO HCIOJB30BaTh KaK OPHUEHTUPHI IS MOCIEIYIOIIEro
BbIOOpa mpodeccun. Bo3moxkHa Takxke HMHTErpanus OUOJIOTMYECKMX 3HAHUUA C



COOTBETCTBYIOIIUMHU 3HAHUSMH, TMOJYYCHHBIMU OOYYAIOIIUMUCS TPU H3YUCHUU
bu3uKu, XUMHUH, reorpaduu U MaTEMaTUKU.

CrtpykTypa mporpamMmbl 1o ydeOHOMY mpenmery "buomorusa" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA MOAXOAbl K H3YYEHHUIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJOrHYecKoro paszHooOpasus minaHeTsl. Tak, B 10 kmacce
U3Y4YalOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOUYHOW OMOJOTHM, IMOPHOJIOTHH U
OMOJIOTUH DPA3BUTHS, T€HETHUKU W CEIEeKIUU, OMOTEXHOJOTUU W CUHTETHYECKOU
OMOJIOTHH, aKTYaJM3UPYIOTCS 3HAHUA OOYYaroOlIUXCs MO OOTaHWKE, 300JIOTHH,
anatomun, (usuonoruu uenoBeka. B 11 kimacce u3ydarOTCs 3BOIIOIMOHHOE
y4e€HHE, OCHOBBI SKOJIOTMU U yueHHe o ouocdepe.

VYyeOubii  mpeamer  «buonorus»  npusBaH = 00ECHEYUTh  OCBOCHHE
00yYarOIIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJICW, IPUHIIUIIOB U MPaBWUJI,
JIEXKAIHUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOrooOpa3MM M OCOOEHHOCTAX KJIETKH, OpraHu3ma, OIS,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOIIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHbIX
UCCJICIOBAHUAX B OMOJIOTMH, IPUKIAJIHBIX aCMeKTaxX OMOIOTrHYecKux 3HaHui. Jlis
pa3BUTHS U TOAJEpKAHUS HMHTEepeca OOydarlIuxcsd K OHOJOrMH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaja B COAEPKaHUHM MPOrpaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIICHHUS U Pa3BUTHUS
TOM WIM MHOW 00JIacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YU€HBIX B pELICHUE BaKHEHUIIINX OMOJIIOTMYECKUX U SKOJIOTHYECKUX TPOOIEM.

Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIaJICHHE  OOY4YaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAILHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © NPHOOPETeHHE yMEHHI
UCTOIB30BaTh ATH 3HAHUS B (POPMUPOBAHUU MHTEpeca K ONpenencéHHOW 00IacTu
npodeccuoHaIbHON JeATEeTbHOCTH, CBSI3aHHOM € OWONOruel, WIM K BbIOOpY
y4eOHOr0 3aBe/ICHUs JIJIsl TPOOJIKEHUSI OMOIOTrMYECKOro 00pa3oBaHusl.

JlocTikeHne 1iend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yrayOJa€HHOM YpOBHE 00€CIIEUMBAETCA PEIICHUEM CIIEAYIOMINX 3a/1au:

OCBOCHHME O0YYarOIIUMUCS CUCTEMBbI OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHILETIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IPABWIAX, COCTABJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPa; O
CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSAX OMOJOTMYECKUX CHCTEM (KIJIETKa,
OpraHu3M, MOnyJsLus, BUa, OUoreoneHos3, ouocdepa); o0 BbIAAIOMIMXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYYaloIIMXCS C METOJaMU MO3HAaHMs >KUBOM MPUPOABL:
UCCIIeIOBATEIbCKUMU  METOJAaMU  OMOJOTMYECKUX HayK (MOJEKYJISIpHOM U



KJIETOYHOW OWONOrHH, HSMOpUOIOTMM W OWONOTMHM pPa3BUTHUS, TEHETHUKU W
CEeJIeKIIMM, OWOTEXHOJOTMU M CHUHTETUYECKONW OWOJIOTMH, TMaJE€OHTOJOTHUH,
DKOJIOTUH);  METOJlaMH  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJIOTrMYECKHX
UCClIeIOBaHU B JsabopaTtopud M B mpupoje (HaOI0aeHuEe, H3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaZicHHEe OOy4YaloLIMMHUCS YMEHHUSIMU: CAMOCTOSTEIbHO HAXOAMTb,
aHAJIM3UPOBATh U HCIIOJIB30BATh OHMOJIOIMYECKYI0 HH(OPMAIIMIO; IOJIb30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAaHaBIUBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJOTHM ¥ COLMATbHO-)KOHOMHYECKUMH U  IKOJIOTHUYECKUMH
npobjieMaMu 4eJIOBEYECTBa; OLCHUBATh IOCIEACTBHUS CBOEH JEATENBHOCTH IO
OTHOILIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBI0  OKPYXKAIOIIMX JIIOJIel; OOOCHOBBIBAaTH M COONIOJATh  MEpPBI
npodunakTuku MHGEKIMOHHBIX 3a0071€BaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTU COOCTBEHHOM KM3HENEATEILHOCTH B YPE3BBIYAMHBIX
CUTyallUsiX ~MPUPOAHOIO W  TEXHOTEHHOIO  XapaKTepa; XapaKTepH30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOMIMXCS UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IpOLECCe 3HAKOMCTBA C BBIAAIOMIMMUCA OTKPBITUSIMH M COBPEMEHHBIMU
UCCJIEIOBaHUSAMH B OHOJOTMH, PEHIAEMBIMU €10 MpoOJeMaMU, METOJO0JIOTHEN
OHMOJIOrMYECKOro UCCIIEIOBAHMS, IPOBEACHHUS AKCIIEPUMEHTAIBHBIX
UCCJIEIOBAHUMN, PelIeHns OMOIOrMYecKUX 3a/1ayd, MOJEITUPOBAHUS OMOIIOIrHUECKUX
00BEKTOB U MPOIIECCOB;

BOCTIMTAaHWE Y O0YUYaOIUXCS IEHHOCTHOTO OTHOIIEHUS K JKMBOW MPUPOJIE B
IIEJIOM U K OTJENBHBIM €€ 00beKTaM U SBICHHUSIM; (POPMHUPOBAHNE IKOJIOTHIECKOH,
IeHETUYECKOW TpPaMOTHOCTH, OOIIeH KyJNbTyphl TIOBEACHHS B NPUPOJE;
UHTETPalliU €CTECTBEHHO-HAYYHBIX 3HAHUII;

npuobpereHre  OOYyYalOIMMHUCA  KOMIETEHTHOCTH B  pallMOHAIbHOM
MPUPOJIONIOJIHL30BAHUM  (COOJIO/ICHUE TPAaBUI TOBEJACHUS B MPHUPOJIE, OXPaHbI
BUJIOB, dKOCHCTEM, OMochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBSI U 3/I0POBbS
OKpYXalomux Jroaer (coOmoaeHuss wMep npoduiIakThukud — 3a0oieBaHUM,
oOecrieyeHne O€30MaCHOCTU KU3ZHENEATEIbHOCTH B YPE3BBIUAMHBIX CHTYaLUsAX
OPUPOJAHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJOTUYECKUX 3HAHUIM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3/laHME€  YCJIOBMM  JUII  OCO3HAHHOTO  BBIOOpa  OOydYarOIIUMUCS
VHIUBUyalbHOU oOpa3zoBaTeIbHON TPaeKTOPHH, CrocOOCTBYIOIIIEH
nocieaymmnemMy npodecCuOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIMBUIyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PErvoHa.



OO1ee 4nciI0 9acoB, OTBEICHHBIX HA M3yUeHHE OMONOTHH Ha YriIyOJICHHOM
YpOBHE CpelHero ood1iero oopa3zoBanus, cocrapiser 204 gaca: B 10 knacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIent0).

Ot16op opraHuzanuoHHBIX (HOPM, METOJOB U CPEICTB OOyUEHHsS OMOJIOTUU
OCYIIECTBISICTCS C y4€TOM crlenu(HUKH ero CoIep)kKaHWs W HAMpaBICHHOCTH Ha
OPOJOKEHUE OMONOrnYeckoro oOpa3oBaHUs B OpraHM3alUsX CpPEIHEro
po¢eCCUOHAIBLHOTO U BhICIIEr0 00pa30oBaHUs.

O0s13aTenbHBIM yCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIISICTCSl TIPOBEJCHHUE JTAa0OPATOPHBIX M TpakTUdeckux pador. Taxke ydactue
O0Oy4YaroIIMXCS B BBIMOJTHEHUH MPOEKTHBIX M Y4EOHO-MCCIEN0BATENBCKUX PaldoT,
TEMaTUKa KOTOPBIX  OMPEAEISICTCS  yYUTEIeM Ha OCHOBE HMEIOIIUXCS
MaTePHATbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KIIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B NPOBEPKY
rocyaapcTBeHHou uroroBoi arrecramuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OUOIOTUsI — KOMILJIEKCHAs: Hayka. KpaTkas uctopusi pa3BUTHUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
QOyHIaMEHTalbHbIEC, NPUKIAJHbIE M TIIOUCKOBBIE HAyYHbIE HCCIEIOBAaHHUS B
OMOJIOTHH.

3HaueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIUHE, CEIbCKOM XO3SICTBE,
IIPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, U. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmunpl U cxembl: «CBsI3b OMOJIOTMU C JPYrUMHM Haykamuy», «Cucrema
OMOJIOTMYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cuctembl Kak mpeaMeT wu3ydeHus Ouonormm. CBOMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOrO0 COCTaBa, JUCKPETHOCTh M IEJOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoneHoTuueckuii), Ouocdepusuiii. Ilpomeccel, npoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >XKUBOTrO. JKW3HB Kak QopMa CyIlecTBOBaHUS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alIMs, MeTaaHanu3. [loHsiTHe 0 3aBUCUMOU U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumnores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpUyYMHBI HMCKKEHUS pE3yJIbTaTOB JKclepuMmeHTa. I[lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmumpel u cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HU», «buomoruueckue
cucteMmbD», «CBOWCTBAa KUBOW MaTepuU», «YPOBHU OpraHU3alld >KHUBOH
npupoab», «CTpoeHue >KUBOTHOM KIETKH», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranusMa», «buoreonenosd», «buochepan, «Metobl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHME ISl  IIPOBEACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnyeckas padora «Vcronp30BaHUE pA3MUYHBIX METOJIOB IPH
W3YyUYECHUU KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS eAWMHUIIA KUBOro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJEKYJISIPHOM ®  KJIETOYHOM  OWONOTHHU:  MHUKPOCKOIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue GuxkcuposanHvix
K1emok. DIEeKTpOHHasi MUKpockonusi. Korgoxanvuas mukpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«Mcropus pazBuTHS METOA0B MUKPOCKOIIAN.

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTnyeckas padora «M3ydyeHne METONOB KJIETOYHOH OHONOrUU
(xpomatorpadusi, snekTpodope3, audpdepeHuIrAIbHOE LHEHTPUPYTHUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKHN COCTaB KJIETKU. Makpo-, MUKPO- W YJIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisinuu. MuHepalibHble BEllecTBa KIETKH, UX OHOJOrhYecKas
posib. POnb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckne BemecTBa KIETKU. buonorndeckue mnoaumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OernkoBoi Mosekyibl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTU4Has, YeTBEPTHUUHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccudukamms — Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, Ucaxapuibl, OJUTOCaXapyibl U MOJIUCAXAPHUIbI.
O6mmii 1wuIaH CcTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuasl. ['mapopunsHO-ruApOodhoOHBIE cBOMcTBa. Kitaccudukanus Tunuaos.
Tpurnunepuasl, (ochonunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUN
aunuaoB. OO01Ire CBOMCTBA OMOIOTHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHUIO, TOITYIIPOHUIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpr. [lpunnun kommuiementapHoctu. IlpaBuino Yapradda. Crpykrypa
JIHK — nBoitnas cniupanib. MecTtoHaxoxaenne u ononornyeckue Gynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kinetke. [pyeue muyxneozuompughocgpamer (HT®). CexenupoBanue JHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykTypHasa Ouosiorusi: OMoXumMudeckue u OMo(pU3NUECKUE UCCIIETOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMypol U QYHKYUl OUOMONEKYN U Ux Komniekcos. Komnvromepusiii ouzaun u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

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

Juarpammel:  «Pacnpenenenne XMMHYECKMX JJIIEMEHTOB B HEKHBOU
npupojae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIE».

Tabmuupel u cxemsl: «llepuoanueckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MoJeKynbl BOAbl», «BemiectBa B cocraBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJEKYI
yraeBoaoBy, «CTpoeHHEe MOJEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTBI,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas pabdora «OOHapyKeHHE OETKOB C MOMOIIBI0 KaueCTBEHHBIX
peaAKIUIA.

JlabopaTtopnas  paGora  «lccienqoBaHWE — HYKIEHMHOBBIX  KHCIIOT,
BBIICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



CtpoeHure npokapuoTHIecKou kieTku. Kierounas cTeHka OakTepuil 1 apXe.
Oco0EHHOCTH CTpPOEHHsI TEeTepOTpOMHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE 3YKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BEHIECTB uepe3 IUIa3MaTUYECKyl0 MeMOpaHy: MacCUBHBIN
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOTO HAcoca. DHJOILMTO3: MUHOLUUTO3, (aronuto3. Dk3o1uto3. Kierounas
creHka. CTpykTypa U QyHKIMH KJIETOYHOM CTEHKH PACTEHH, TprOOB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
KieTku. OpHoMeMOpaHHbIE OPraHOWbl KJIETKH: JHJOIUIa3MaTHYECKas CETh
(OIIC), anmapat T'onblku, IU30COMBI, UX cTpoeHue U GyHKUUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHoOMAOB KieTKH. CTpoeHHEe TpaHYJISIPHOTO PETHKYJIyMa.
Mexarnusm nanpasnenusi 6eakos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynym. CekperopHas ¢pyHkuus amnmaparta ['onbmku. Moougurkayus denxos 6
annapame [onvoxcu. Copmuposka benxos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeorcrkosckuii,
JI. Mapeynuc). Ctpoenne U GyHKIIMM MHUTOXOHApUN u Tuiactun. llepBuunsie,
BTOPUYHBIE UM  CIIOXKHBIE  IUIACTUALI  (POTOCHHTE3UPYIOIIUX  AYKAPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kiietku CTpoeHue M QyHKIMH HEMEeMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocombl. IIpomesicymounvie Qunamenmal.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KneTouHslit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganuvie ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. Anepubiit 0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacOIOKEHHE
XpoMocoM B HHTephazHOM siape. Idyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. /Jlunamuka s0epHolt 00010YKU 6 Mmumose. HoepHviii
MpPaucnopm.

Knerounsie Bkmtouenus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



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

Tabmuuel 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTtopHass paGora «lI3yueHne CTPOEHUS KIETOK pPa3IUYHBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccrnenoBaHue miIa3Moiin3a MU JIETUIA3MOJIN3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnueckass paGora  «3ydyeHue  JABWKEHUS  LMTOIUIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(dHBIM U rerepoTpodHbI. YyacTue KucIopoga B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. Otnununs pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTHOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEHMbl U NUSMEeHMbl PeakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dorocunTeza. CBeroBas u TemHoBasi pa3pl. Domoovixarnue, Cs., C4. u CAM-munuo
¢domocunmesa. IlponykTuBHOCTH (GOTOCHHTE3a. BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh (hoTOoCcHHTE3a. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTES. Pa3noobpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUITUPYIOMUE OaKTEePUH, MKEIe300aKTEePHUH, CEePOOAKTEPUH, BOIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buabl Opoxenus. IlpogykTel OpoxkeHuss U uX
UCIIOJIb30BaHUE YENIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Ortansl JYHEPreTUYECKOr0 oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucieHue, UK KIETOYHOE JIbIXaHue. Poiib MUTOXOHAPUY B
npoleccax ouonoruueckoro okucienus. Lluknmueckue peakuuu. OKUCIUTENBHOE
dbochopwiupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeEHa BelleCTB nepes aHa3pOOHBIM. DP(HEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «D@OTOCHHTE3Y, « IHEPreTUIECKUl 0OMeH», «brnocuHTE3
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOMI MHUKPOCKOI, OOOpPYAOBAHHME ISl TIPUTOTOBJICHHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  padora «M3yuyeHHE  KATAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpE aMIIIa3bl UK KaTalasbl).

JladbopaTtopHass pabora «/3ydyeHue (HEpMEHTATUBHOIO paCIHICTICHUS
NEPOKCHIa BOJOPOAA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHHe 1mporieccoB (orocuHTe’a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunre3a. [IpuHIUN KOMIUIEMEHTAPHOCTUA B PEAKIUAX
MaTPUYHOIO cuHTe3a. Peanusaius HacnencTBeHHOW MH(opMmanuu. I'eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanme amunokucior. Ponb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npeocmasienusi o cmpoenuu ceog. OpraHuszalus reHoma y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Monexynsapuvle mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsel 2enog. Perynsuus oOMEHHBIX
npoueccoB B KieTke. Kierounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbili YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanus denoBeka, *KUBOTHbIX, pactenuil. CIIN/, COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananruz oonvuiux maccusos («bigdatay)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemoie pynkyuu 6erkos. Cnocodwl 00cmasKu 1eKapcms.



JemoHcTpanumn

IToptpetsl: H. K. Konsbuos, /. Y. IBaHOBCKUM.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiii 1ukn, ero mepuoanl W perymsnus. WHrepdaza u  MUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKarmux B uHTepdaze. [loaroroBka KIETKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbeId  HAOOpH  XpoMocoM. ['omonorumunbie Xpomocombl. [lomoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npoueccsl. Tunel Muto3a. KaproknHe3 u 1UMTOKMHE3. buonorndeckoe 3HadyeHue
MHUTO34.

Perynsnus mMuTOTHYECKOro IUKIA KIeTKH. [IporpamMmmupyemasi KieTouHas
rudenp — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
KiemKka» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «KU3HEHHBIH ITUKII KIETKH», «MuTto3», «CtpoeHue
xpomocom», «Permukanus [JTHK».

OOGopynoBaHuEe: CBETOBOM MUKPOCKOM, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIKa JTYKa.

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlabopatopHnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOGHHUS U JKU3HENEATEIbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIECTOYHBIC TPHOBI, OIHOKIECTOUYHBIE
BOJIOPOCJIH, APYrye NPOTUCTHI. KOTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b 4acTel MHOTIOKJIETOYHOIO OpraHu3dMa. TKaHu, OpraHbl H
CHUCTEMBI OpraHoB. Opranu3M Kak €IMHOeE 11enoe. ['oMeocTas.

Tkanu pacrenuit. Tumel pacTUTENbHBIX TKaHEW: oOpa3oBaTebHAs,
MOKpPOBHAs, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTHM CTPOCHWUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TKaHW >KMBOTHBIX M YEIOBEKA. THUIBI )KMBOTHBIX TKAHEW: STMUTEIUATIbHAS,
COCIMHUTEIbHAS, MBbIIIeYHass, HepBHasg. OCOOCHHOCTH CTpoeHUs, (DYHKIUH u
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTaHOB KMBOTHBIX U yelioBeKa. DYHKIIMKA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pacteHuid. CkeneTbl OJHOKJICTOYHBIX M
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyxHbli M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTEN.

JIBmxkeHue  opraHu3moB. JIBWKEHME  OHHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUU. J[BM)KEHME MHOTOKIJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIieuyHas cuctema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[lutanme opranusmoB. IloryomeHnne BOABI, YIJIEKUCIOrO Ta3a |
MUHEPAIBbHBIX BEIIECTB pacTeHUsMU. lIuranme kuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJIETOUHOE MHuIIeBapeHue. [IuTtaHne mMO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. llumeBapurenbHas
CHCTEMa YEJI0BEKa.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe apixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUSA JIETKUX ITO3BOHOYHBIX KHBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHU3MOB. T[paHCHOPTHBIE CUCTEMBI PACTCHUN.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucTreMa TMO3BOHOYHBIX JKHUBOTHBIX H  uenoBeka. Ceple,
KPOBEHOCHBIE COCYJbI M KpoBb. Kpyru kpoBooOpaieHus. IBOJIOIUOHHbBIC
YCJIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CoKparuTenbHble Bakyonu. Opranbel BblacneHus. DuibTpanus,
CeKpenus U 00paTHOE BCAaChIBaHHME KaK MEXaHHU3MbI PaOOTHI OPTraHOB BBHIJCICHUSI.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX U 4YenoBeka. [louku. CTpoeHue u GyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UHUCTHl MNPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pacTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKIIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPJIbHBIA MUMMYHUTET. Bpoxa€HHBIH W NpUOOPETEHHBIN crnenupuuecKuit
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OpraHU3MOB. PoJib BpOKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Paznpaxumocte u perymsiuus y  opraHusmoB. Paznpaxumocts y
ONHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocTs u  peryasiuus y
pacteHuid. PocToBbIE BelecTBa U UX 3HAYEHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTIENbl. JBOJIIOLUOHHOE YCI0KHEHNE CTPOCHHSI HEPBHOM CHUCTEMBI
y SKUBOTHBIX. OTAENbl TOJIOBHOI'O MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
Kene3pl HHAOKPUHHOM CHUCTEMBI M HMX TOpPMOHBL. JlelicTBME TOpPMOHOB.
B3auMocBsi3b HEpBHOW M SHIOKPUHHOM cucteM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucteMbl OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue ctedis,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenpHas
CHUCTEMAY, «HepBHast  cucremay, «Koxa, «Mpll1euHas CHUCTEMAY,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAs cucrtemay», «CTpOEHUE MBIIIIbDY,
«UmmyHnurer»,  «KumeyHomonoctHeie», «CxeMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHIY,
«CTtpoeHue 1naHapum», «BHyTpeHHee CTpoeHHe HO0XKIEeBOro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema rymku», «HepBHas ~ cuctema
npecMmbikaromuxca», «HepBHas  cucrema  nTun», «HepBHas  cucrema
MIIEKOTIUTarONuX», «HepBHas cucrema uenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpEnapaThl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs Kpaxmalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIU TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI.

JlaGoparopHasi padora «3ydueHue TKaHeH JKMBOTHBIX ).

JlaGoparopHasi pabora «/3ydueHue opraHoB IBETKOBOI'O PACTEHUSI».

Tema 10. PazmHoOkeHNe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpPraHU3MOB: Oecrosnoe (BKJIOuYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecmoioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CIOPYJISIIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkH, wian ramerbl. Meio3. Craauu
Mmenosa. [loBenenne xpomocom B Meno3e. KpoccuHrosep. bruonornueckuii cMbICI
M€i03a W TOJOBOro mporecca. Melo3 W ero MecTo B KU3HCHHOM LIMKJIIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
0 pa3BUTHH OPraHU3MOB. Mopghozenes — 00na uz 2naguvix npobiem IMOPUOIO2UU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mipuMepe Jarymiku). Jpobnenwe. Tumsl  ApoOiIeHUS.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS! MJIEKOMMTAIOUIUX. 3apOJABIIIEBhIE JHUCTKU
(racTpyssinusi). 3aKkiiajika OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIUSIHUE YacTeW pa3BUBAIOIIETOCS 3apojibliia (dMOpHUOHATIbHAS WHIYKIUSA).
3aknagka TUIAaHA CTPOCHHS KUBOTHOTO Kak pe3yibTaT HEpPaAPXUUECKUX
B3aUMOJICHCTBHI TE€HOB. BiusHue Ha 53MOpHMOHAIBHOE pa3BUTHE Pa3IUYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOoTHBIX. [locTomOpuoHanbHbI mepuoxa. Ilpsmoe u
Henpsimoe  pasBuTHe. PasButne ¢ Meramopdo3oM y OeClO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHoOOrMdyeckoe 3HaYE€HHUE MPSMOro M HENPSIMOro



pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoje. Tumbel pocta KUBOTHBIX. DAKTOPHI
PEryJSIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHUS
y )KMBOTHBIX U uenoBeka. [lepuonsl oHTorenesa uenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxeHne u pasButue pacteHui. ['amerodput u cnopodur. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacreHuid. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJssaluy OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJbI», «Pa3MHOXKEHUE SBIJIEHBI»,
«Pa3MHOXeHUEe TUAPBIY, «Melo3y, «XpoMocoMbl», «l'ameroreHes», «CTpoeHUe
SMIEKJIETKU U criepMaTo3onsian, «OCHOBHBIE CTaauu OHTOreHesza», «lIpsmoe u
HEIpsIMOe pa3BuTHE», «Pa3BuTHE MaHCKOro xyka», «Pa3Butue capaHuny,
«Pa3Butne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHHne CeMSIH ONHOAOJBHBIX U JIBYJIOJbHBIX PACTEHUIN», «KU3HEHHBIN IUKII
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «3ydyeHue CTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IlpakTnueckas padora «BblBIEHUE MPU3HAKOB CXOJCTBA 3apPOABIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M H3MEHYUBOCTH
OpPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUSl TEHETUKUM Kak Haykd. PaGorter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Konbiiora, H. 1. BaBuioBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWHAHTHBIA M PELIECCUBHBIN
NPHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUS, TUOPUJIBI, TCHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METO/Bl  TCHETHKU: THOPUIOJIOTUYECKUH,  IIUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
BaswiioB, A. H. benoszepckuid, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiel u cxeMbl: «MeToabl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JladbopaTopuass padora «J/lpo3odmna Kak OOBEKT T'€HETUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi rTuOpUI0B MepBoro nokoieHus. [Ipasuno gomuHupoBanus. Bropoi
3aKOH Menzaens — 3aKOH pacUleIUIeHUsl INpU3HakoB. LluTosnornueckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

Ananusupymouiee ckpemuBanue. [[poMexxyTouHbI XapaKTep HACJIeIOBaHUS.
Pacmennenre npu3HakoB MpU HEMOJIHOM JOMHUHUPOBAHUHU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHenst — 3aKOH He3aBUCUMOT0
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. PabGotel T. Moprana. CuermieHHoe
HACJIEIOBAHNUE T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXAYy TeHaMHh. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbi IoJ. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CUETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIN aienu3M. B3auMoIeicTBHE HEAUICNbHBIX T'€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['enernueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (PU3MOTIOTMUECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTWUBHBIX (YHKIIHAM.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO03IUH — MHUKpoOHOM». ['eHeTMueckue acmheKThl KOHTPOJIA U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCcTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOii 3akoHBl Menaensy, « TpeTuit 3akoH
MeHnnens», «AHanu3upyroliee CcKpeluBaHue», «HenomHoe AOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun denoseka», «Kapuotun apozodwibly, «Kapuorunm nTHIBD,
«MHOXECTBEHHBIN ajuIeNn3M», «B3auMoaeicTBUE TEHOB.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAllMM 3aKOHA HE3aBHUCUMOIO HACJICIOBAaHMSI TMPU3HAKOB, MOJIEIb IS
JEMOHCTPALMK CLEIUVIEHHOIO HAaCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas pabdora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnyeckas  paGora  «V3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (GOpMUpPOBAHUU
MoU(PUKAIMOHHON M3MeHunBocTU. HopMma peakiuu npusHaka. BapuanuoHHBIHI
psan u BapuanmonHas kpuBasi (B. Horanncen). CoiicTBa MOau(pUKAIMOHHON
U3MEHYHUBOCTH.

['enoTunuueckass ”3MEHUYUBOCTh. CBOKMCTBA T€HOTUIIMYECKON U3MEHYMBOCTH.
Buibl reHOTHTIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IAHUU
TEHETUYECKOro pazHoo0pasusi B Mpeiesiax oJIHOr0 BU/IA.

MyTanroHHass W3MEHYMBOCThb. BHAbl MyTalnMili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BIMUSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxka U O9NUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢Qakmopos 8
Hac1e008aHUuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE Y OP2AHUIMOB.

JdeMoHCTpanuu

[Toptperst: I'. ne ®pus, B. Uoranncen, H. 1. Basuios.

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MECHYHUBOCTBY, «KomOuHaTUBHAS W3MECHYHUBOCTBY, «Meio3y,
«OmnonpotBopeHuey, «I 'eHeTnueckue 3a00IeBaHUs YeIOBeKay, «BUIbl myTaruiiy.



OOGopynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTECHHIA,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOW KPUBOM».

IIpakTnueckas padora «Mytaimuu y 1Apo3oduiabl  (HA TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun denoBeka. MexayHapoaHas IporpamMma HMCCIEIOBAHUA T€HOMA
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUH, MOMYJISIIIHOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHNE, B TOM YHUCJE C MOMOUIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00ieBaHUs YyeloBeKa. [ eHHbIE M1 XpOMOCOMHEBIES
0oJe3HM 4YenoBeKa. boNe3HW C HACIENCTBEHHOW MPENpacIioioKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui yenoBeka. MeauKO-TeHeTUYeCKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJeTku. [ToHATHE «TE€HETUYECKOro rpy3a». ITUYECKHE aClEeKThl MCCIEI0BAaHUN B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTumn uenoBekay», «MeTOJbl U3YYEHUS T€HETUKU
yenoBekay, «I'eneTnyeckue 3a001eBaHUs YEIIOBEKA.

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CEIeKUUs. 3apOXKJICHUE CEJIEKIMU W JOMECTUKAIIUH.
Yuenne H. WM. BaBumoBa o IleHTpax MNpOUCXOXIECHUS U MHOr000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM W TOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HacueACcTBeHHOM wu3meHunBocth H. WM. BaBunoBa, ero 3HaueHue st
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM M
VH]IUBU]1yaJIbHBIN. Jrtarnsl KOMOMHAIIMOHHON CeJICKIIUU. HUcnsiTanne
npou3BoauTesaed 1o moToMcTBY. OTOOp MO TEHOTUIy C TOMOUIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ nomoInbio aHanmmza J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PaananoHHBIN M XUMUYECKAM MYyTareHe3 Kak MCTOYHUK MYTalMil y KYJIbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momy4yeHus: HCXoIHOTO MaTepualia Jisl CeNIeKIIH.

[Tonyuenune MTOJIUTUIOUIOB. BuyrpuBunosas rUOpUIU3ALIHSL.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzanus. [Ipeogonenue Oecruiomaums
MEKBUOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTECHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'CHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. J/3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30aHus HO8blX NOPo0, TUHULL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

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

Tabnuibl ¥ cxembl: «[eHTpbl TPOUCXOKIECHUS U MHOT000Pa3us KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTMUYECKUX PSIIOB B HACJIEACTBEHHOW M3MEHUHUBOCTHY,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «3yueHue cCOpTOB KYJbTYPHBIX PACTEHHUIN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOIOB CEIECKIIUUA PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOAbI U JOCTHUXKEHMS CEJICKIIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JiabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTeXHOJI0TMSA U CHHTeTHYECKAsA OMOJIOTUs

OOBeKThl, HCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEXHONOTUsA: XJIeOOMeUeHrne, TMONIYyYEeHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BuHOAene. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LEJIEHANIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEJbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounas wnx)eHnepus. MeTosbl KyJbTYphl KJIETOK W TKaHEW pacTEeHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas rubOpuauzanuss ¢W COMATHYECKUUN
smOpuoreHe3. Vcnonap30BaHWE TaIuIOMIOB B CEIEKIMU pacTeHui. [lomyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHANbHBIX U NOJUKLIOHAIbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
SUIEKIIETOK U KJIIOHUPOBAHHUE XKUBOTHBIX. METO/I TpaHCIUIAHTALUH S/I€P KIIETOK.
Texnono2uu 0300po8eHsl, KYIbMUBUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass U TeHHas HWHXKeHepusa. VICKyCCTBEHHBI CUHTE3 TI€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrKeHusT UM TMEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexnonoruu. [loctreHomHas nudposas meaunuHa. [111P-
JMarHocTuka. MeTaOolIOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHalIu3 MpoTeoMa
YeJloBeKa I OLEHKU COCTOSHHMSI €ro 3J0poBbs. MCIoOnb30BaHUME CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OmoumkeHepus nns  pa3pabOTKU
(GyHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHUEM TEXHOJOTHUU TPEXMEPHOro OMONMpHHTHHra U ckaddonaunra
JUISL PELLICHMS 3a/1a4 [TEPCOHATU3UPOBAHHON MEAULIHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEIbI0 O0eCreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJIEKYISIPHBIX MEXaHU3MOB
dbynakimonupoBanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00JIeBaHUS YETTOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel 1 cxembl: «crnonb30BaHE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJICTBEY, «KileTouHasi HHKEeHEpUs», «I €HHasl UHKEHEPUS.

JlaGopaTopHas padora «/I3ydeHne o0BbEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHne MOJTOYHOKHUCIBIX TPOTYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWIAs MPOU3BOAMUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:kneHue W pa3sBUTHE 3BOJIONMUOHHBIX NpeACTABJICHUN B
Onosorum

OpomonmonHas Teopuss Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXKEHHUSI OpPraHM3MOB, HACIEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuud. CoBpeMeHHass DBOJIOIMOHHAS  OWoNOorusi. 3HayeHue
ABOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, K. b. Jlamapk, O. K. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansrayzen, x. Xonugein, /. K.
benses.

Tabmuupl u cxembl: «Cucrema xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbIX cymecTB (mo Jlamapky)», «Mexanusm ¢GHopMUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnyoeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «Ilopoasl JoManTHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo Y. [HapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJ 3BOJIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3la€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIEHKM TEHETUYECKOro pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3MeHenue
reHooHJa NOMYJISUMU KaK 3JEMEHTApHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOPBI (IBMIKYIIME CUJIbI) HBOJNIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHANpaBJIEHHbIE M3MEHEHMsI 4YacToT ajiened B monymauusax. Od@ext
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasnooopazus: npuuunsl u cieocmeus. llposenenue s3gpgpexma Opeiigha 2enos @
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EctecTBeHHBII 0TOOp — HampaBisomuid Qaktop >BomonUUd. DopMbI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMM, CTaOWIM3UPYIOIIHMM,  pa3pbIBAIOLIUN
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHHEe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3bl U
uanoaaanrtanuu. [Ipumepsl npucnocodieHuil y opranu3MoB: MOp(hOIOruyecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero xkpurepum u crpykrypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpOdBoOMOIMK. M3omsanust — kimtoueBod daktop BupoobpazoBanus. [lytu u
CIIocoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),



CUMIIATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeIbHOCTh BOIIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BOMOLMOHHONW OHOJOrMM B  pa3padOTKE HAay4YHBIX METOJOB
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuuet u cxembl: «MyTanmoHHasT M3MEHYUBOCTBY, «llomynsironnas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxyiime
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoi», «llomyasiinOHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MaaycTpuanbHblii MenaHn3M», «KuBble uckomaemsie», «I[10KpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «[Ipenynpexaaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue aaanranuuy», «lIpucrnocobieHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTBY, «Kpurepun Bunma», «Bunbl-nBovHUKH», «CTpyKTypa BUAA B
npupojie», «Crnocodsl BUaAoOOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHIA000pa30BaHUE BUIIOB CHUHHIL,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI U
3Bepell ¢ MpUMepaMH Pa3IMUHBIX MPUCTIOCOOJEHUM, dYydyena NTHI U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3ITUYHBIMU CIIOCOOAMH.

JlabopatopHass pabGora «BpIsiBI€HHE HU3MEHUYMBOCTH y OCO0EH OIHOro
BUJIA.

Jlabopatopnas  paGora  «lIpucrnocoOneHuss  OpraHu3smMOB U  HUX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTopuass pabGora «CpaBHEHHE BHAOB 10 MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus u eé pe3yabTarhbl

Metonpl W3ydeHHS Makpo3BOJMOLMH. [lameoHTONOrMyeckue MeTo[bl
u3ydeHus: sBomouuu. IlepexogHeie @QopMbl M (UIOrEeHETHYECKUE  PSJIbI
OpraHHU3MOB.

buoreorpaguueckue Meronasl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
¢dayHpl MaTEepUKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emun. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUEe METObl H3YyUYEHUS
SBONIOLMH. ['€HeTHYecKue MEXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMONOrMYHBIE W  AHAJIOIMYHBIE  OPraHbI
PyaumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTU4YeCKMe  METOJbl  M3Yy4YEHUS  HBOJIIOLUU.
I'omonornynsie reHbl. COBpEeMEHHbBIE METO/ABI MOCTPOCHUS (PUIOreHEeTHYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMOIUU. [IpuHyun cmenvt yHKYuUl.
HeoOpatumocTs 3Bomonnu. AnantuBHas pajguaius. HepaBHOMepHOCTh TEMITOB
SBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETHUECKU psl Jomagu», «APXEonTEepUKCe,
«3Bepo3yObie  smiepbl»,  «Creromnedans»y,  «Puanodpute»y,  «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHel», «PyaumMeHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE Ha0Opbl YEIOBEKa W IIMMMaH3€», «lJaBHbIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. Ilpoucxo:xaeHue U pa3BuTHe JKM3HU Ha 3emJie

Hayunble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOK/ICHUS KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IporcxoxieHue >KM3HA U aCTPOOHOJIOTHS.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIOLIMH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
opraHnyeckux Beniects nu3 Heopranndeckux. Omeir C. Mumtepa un I'. Opw.
O6pazoBanue mnonumepoB u3 MoHoMepoB. KoamepBatnas rumnoreza A. .
Omnapuna, Tunore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, reHeTUYeCKasi TUIoTe3a
I'. Ménmnepa. Pubosumer (T. Uek) m rumoreza «vmpa PHK» V. T'mnGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3emnm u meroapl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octatkd. ['eoxpononmoruss u e€ wMeroapl. OTHOcUTENbHasE U aOCOMIOTHAS
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIeHME U 3BOIOLHAS
MEPBBIX KIIETOK. DBOJIOIMS MeTadoin3Ma. BO3HHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CUMOMOreHe3). JBOMIOLMOHHOE IPOUCXO0KICHUE
BUpYcOB. IIpoucxoXaeHue MHOIOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATallbl 3BOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacrenui. Bpixox pacrenud Ha cymy. IlosBiieHue cHOpOBBIX pacTeHUM U
3aBoeBaHue umu cymu. CemenHble pacTeHus. lIponcxokaeHne IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoOMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XxOp/1oBbIE KUBOTHBIE. JKU3Hb B BOJIE€. DBOJIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubOuii m pentwinil. [IporcxokneHne MIECKOMUTAIONUX U
ntull. [lpunnun ximodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

PazButne xu3HM Ha 3emMie MO 3paM U IepuoAaM: apxeu, MpOTEpo30il,
najeo3or, Me3030M, KaiiHo30iM. OOmias  XapakTepucTUKa  Kiumara M
reOJIOTMYECKUX TporeccoB. llosBleHHE M pacuUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUsI — 3KOJOTMYECKHE KPU3HUCHI ITpouuioro. IIpuuunsl u
CIENCTBUS MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM 3KOJIOTMYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucrteMa opraHudeckoro mupa. [IpuHinumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, x. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6mumpe! 1 cxeMbl: «Cxema ombita @. Peqny», «Cxema onbita JI. IlacTepa mo
W3YYEHUIO CaMO3apoKIeHMs Ku3HW», «Cxema ombita C. Mwmmepa, I'. HOpmy,
«JTampl  HEOPraHWYECKOW  3BOMOUUM»,  «[ €OXpOHOJIOrMYECKass  LIKaJIay,
«HauanpHble dTaIbl OpraHuyecKoi IBOMIOIUNY, «CxeMa 00pa3oBaHMs IYKapUOT
nyTéM cuMmOuoreHneza», «Cucrema >XUBOM mpuponab», «CTpoeHue BHUpYycCay,
«Apomopo3sl  pacteHuid», «PuHHOMUTH), «OIHOKIETOYHBIE BOAOPOCIN»,
«MHorokJsieTounble Bogopociamy», «Mxwm», «IlanopoTHukn», «l 0NM0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHun», «(Cxema pa3BUTUSA >KUBOTHOTO
Mupay, «Apomophossl KUBOTHBIXY», «lIpocreimuey, «KuIeuHOTOTIOCTHBIEY,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromue», «Pa3BUTHE KU3HU B
apxeunckou spe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
1aJIE030MCKON 3pen, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3BuTue )XKU3HU B
KalHO30MCKOM 3pe», «COBPEMEHHAs] CUCTEMA OPTAHUYECKOTO MUPay.

OOGopynoBaHue: repOapuyd pacTEHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BIIAYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpew,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHMYeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  sa0oparopHass  paGora «MoaenupoBaHUE  ONBITOB
Mumnepa—tOpu 1o u3y4eHno abMOTeHHOTO CUHTE3a OPraHUYEeCKUX COCTMHECHUN B
nepBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydyeHue M ONHCaHUE HCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB.

IpakTnueckas padora «/3ydeHue OCOOEHHOCTEHl CTPOCHUS PACTECHUI
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOUYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl 1 3anaun aHTpONOaOruu. MeTo1bl aHTPOIIOJIOT U H.

CraHoBieHUE TIPEACTABICHUN O TMPOUCXOXKICHUM 4elloBeKa. Penurnosnbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA €  KUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, br3M0JI0r0-OMOXUMHUUYECKHE,
noBegeHYeckue. OTIn4us 4elloBeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOTOTHYECKUX M COIMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHbBIE CTaguu aHTpororeHeza. PanHue uenoBekooOpa3Hbie 00€3bSIHBI
(MPOKOHCYJIBI) ¥ paHHUE TTOHTH/IBI — OOIIHME IPEAKU YeT0BEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPaJONUTEKH — ABYHOTHE NMPEAKHU JiroAeh. YenoBek yMenblid, MepBbIe
V3TOTOBIIEHUA OpYIHM Tpyaa. YenoBek MPpAMOXOISIIMN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  —  0o0mMM  MIpesok
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BHJ JIIOJIEH XOJIOJIHOTO KJIMMaTa. YelloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpeneramMu Adpukwu.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3O@PEeKT OCHOBATENS» B MOIMYJISIIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. IloHAatne o pace. bompline pacel: €BpONEOUHAs
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOHMIHAS
(a3uarcko-amepukaHckas). Bpems M myTu pacceneHusl 4YeloBeKa IO IUIaHETE.
EnunctBo  denmoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HBIM  YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuuIuinHapable  MeToAsl B (u3uuecko  (OMOJOrMyYecKoi)
AHTPOMOJIOTMM.  DBOJIOLUMOHHAS  AHTPOIOJOTHS U IAJECOaHTPOMOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIAEHOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprperter: Y. HapBun, JI. JIuku, A. ‘. Poruackui, M. M. I'epacumos.

Tabmumpl 1 cXemMbl: «MeTOoIbI aHTPOITOIOTUNY, «I 0JIOBHOM MO3T YelI0BEKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUXKYIIUE CUITBI aHTPOIOT€HE3a», « IBOJIOIMOHHOE
IpPEBO  4YENOBEKa», «ABCTpajonuTek», «UYemnoBek  ymenslil», «YHenoBek
MPAMOXOIAIMNINY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLNU YETOBEKa», «Packl UeT0BEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TPEeAMETOB MaTepualibHOU
KYJIbTYpbl TIPEAKOB 4EJIOBEKa, penpoaykiuu (¢potorpadhun) KapTUH C
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTAaTKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJICITh
yeperna 4YeJgoBeKa M uepena IIUMIIaH3e, MOJIeNb KHUCTH YeJIIOBEKa U KHUCTHU
HIMMIIaH3€, MOJIEIIM TOPCa MTPEAKOB YETI0BEKA.

JlabopaTtopHass pabGora «/3ydyeHne OCOOCHHOCTEH CTPOEHUS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXOKIACHUEM).

IIpakTHuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJarTalki 4eT0OBEKay.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxzeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBsI3b KOJIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOMOAEHHS. DKCHEPUMEHTHI B HKOJIOTHU:
OpUpOAHbIE UM JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKPY’KaroIel Cpeibl: JIOKAIbHBIM, perHOHAIBHBIN U TJI00ATBHBIH.

3HaYeHUE OKOJOTMYECKHX 3HAHWW JUI1  YEJOBEKAa. OJKOJOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€M 4YeloBedecTBa ¢ npuponoil. PopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPbI U 9KOJIOTMYECKON T'PAaMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

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

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoasl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHast padora «3yuenue METOJI0B AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AericTBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHble. O01mue
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak 3Konorudeckuii ¢akrop. [leiicTBue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpa HAa OPraHU3Mbl. JKOJIOTMYECKHE TPYMIIbI
pacTEeHUN M JKUBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHu3Mbl. [IoMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak sxomormueckuil Qaxtop. I[Ipucmocobnenust pacteHuid K
nojep:kanuio BogHoro Oananca. Knaccudukanms pacTeHUl MO OTHOIIEHHIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOuTaHUS OpraHU3MOB: BOJHAs, Ha3€MHO-BO3JYILIHAs, MOYBEHHAS,
[NIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHusmMoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue putmbl. BHemHue um BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roJu4Hble pUTMBbL. [IpUCIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kuznennoie Qopmel opranusmMoB. I[loHsiTue o0 KU3HEHHOW (Qopme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTBI, a9POOMOHTHI. OCOOEHHOCTH CTpOEHUs U 00pa3a >KU3HH.

buornyeckue  dakropel.  Bugbl = OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3auMojiericTBust  (Tomuueckue,  Qopuueckue, (Pabpuueckue).  3HaUEHUE
OMOTHYECKMX B3aUMOJCHCTBUI Ml CYILIECTBOBAaHMS OpPraHU3MOB B Cpele
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEeIIOKpOBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHUSI OpraHU3MOB», «bHONOrMYEeCKue PUTMBIY,
«Kusnennsie  Gopmbl  pactenuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX),
«9KocucTeMa MHUPOKOIMCTBEHHOIO Jieca», « IKOCHCTEMA XBOMHOro jecay, «Llenu
nuTaHus», «XumHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO PA3JMYHBIX HKOJIOTMYECKUX (DAKTOpOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHH, CBETOIIOOMBBIC, TEHENIOOHUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs], repOapuu U KOJUIEKIIMH TETUTONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesa MTUIl U 3Bepei, repdbapuu
pacTeHul, OTHOCSIIMXCA K TUrpopuraMm, kcepoduram, Me30puTaM, KOMHATHBIE
pacTeHMs JaHHBIX TPYIIN, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpeaax,
repbapuv W KOJUIGKIIMM PACTEHUM U SKUBOTHBIX, OOJIAJAIONIUX YepTamH
IPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBHU KU3HHU, repbapuu u
KOJUTCKITUM PACTCHWA WM JKUBOTHBIX PA3IMYHBIX KU3HCHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICUCTBUSX.

JlabopatopHass pabora «BblsBiIeHHME NTPUCIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  MOMYJISALHH. [Monynauust  Kak
Ouosnornyeckas cucreMma. Poiib HEOJHOPOMHOCTH Cpelibl, (PU3NUECKUX OapbepoB U
0COOEHHOCTEHN OMOJOruu BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasiuuid. OCHOBHBIE TMOKa3aTeIW MOMYJISUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pacTHAasi W II0JOBasg CTPYKTYpa, pOXKIAAEMOCTb, MPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSI.

DKOJIOTUYEeCKasi CTpyKTypa nomyssinuu. OIleHKa YUCIEHHOCTH MOIMYJISIUU.
JIlnvHamuKka monyisAanuu U €€ perysanusa. buoTuduecknii mOTEeHHHan MOMYJISIINAH.
MopaenvpoBanue TMHAMUKHA TONyJIsiiud. KpuBble pocTa YMCIEHHOCTH TTOMYJISILINY.
KpuBble BbDKMBaHUsA. Perynsiiys YUCICHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTMUYECKHE CTPATErHH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKkonoruyeckol Huiie Buaa. MectooOutanue. MHoromepHas
Mozenp 3Kkoimormdeckon Humm Jk.JM. XarumHcona. Pasmepsl skonornueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILLIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHAbBl M MX KU3HEHHBIE
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTM TMOBEAEHUS W MUrpalMi >KUBOTHBIX. buomorndeckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa MNOMysAluW», «Bo3pacTHble  nUpaMuabI
nonyisiuun», «CKOpPOCTh  3aCEleHUs TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

OO6opynoBanue: repdapuu pacTeHHUM, KOJUIEKIIUN KUBOTHBIX.

JladbopaTopuass  paGora «lIpucmocobneHuss ceMssH  pacTeHudl K
PaCCEIECHUIO».

Tema 9. Ikos10rus1 CO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buomeHo3 u ero cTpykrypa. CBsS3u MEXKIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema Kak oTkpbiTas cucrema (A. Jx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHbIE  TIOKa3zaTelnu  dKocucTteMbl. buomacca uw  mpoaykuws.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTHH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpouxu. Dryxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM W WX IMPUYUHBL. AHTPOIOrE€HHbIE BO3JICHCTBUA Ha
cykneccuu. Knnmakcuoe coob6miectBo. buopasnoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[Ipupoanbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmembl Mopeli U
oKeano8. Ixocucmemvbl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arpo3’kocuctema. ArpoiueHo3. Paznuuus
MEXTy aHTPOITOTCHHBIMA U TIPUPOTHBIMHA SKOCHCTEMAMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dnopa u dayna. CunanTponuzanusi Topojckoil (ayHbl. buonoruueckoe wu
X035MCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
sKkocuctemMax. Ponb kackaonozo sgghexma u 8uU008-30UpPUKAMoOpos (Kirouesvlx
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, IOIYJISLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCEUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OumomeHo3a»,  «DKocucTeMa

IIUPOKOIMCTBEHHOTO JIecay, «IKOCHCTEMa XBOWHOTO Jiecay, «DyHKITMOHALHbIE
IPYNIbl OPraHU3MOB B 3KocHucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«Jenu nuranus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKasT MUPaMHIa YUCEID,
«DKoNoruvecKas mupaMmuga OMOMacchl», «IKOJOTHUYECKasl TMUpaMuia YHEPTUNY,
«O0pa3oBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBiieHHe Jieca mocie
nokapay, «JKOCUCTEMa 03epay», «ArpoleHo3», «KpyroBopoT BemecTB M MOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Yyydelia NTHUIl U
3Bepeid, repOapuu KyIbTypPHBIX M TUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJICITb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHas pabGora «/3yueHune pazHOOOpa3us MEITKUX IOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€IbHUK, HA CyXOJIOJIbHBIA WX TOMMEHHBIN YT, 03€p0, OOIO0TO)».

IKCKYypeHsi «IKCKYypCHsI B arpodKOCHCTeMy (Ha TOJ€ WIM B TEIIHIHOC
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buocdepa — obOmiermnanerapHas 00o0j04Yka 3eMIIM, TAC CYIISCTBYET WIH
CyILECTBOBAJIA >KM3Hb. PazBuTHe npeacrasieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu ouochepst u e€ cocran. XKuboe
BelecTBO Ouocdeprl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOCcUCTEMBI. J[MHamMu4deckoe paBHOBecue B Ouochepe. Kpyropoporsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBICE OHMOMBI CYIIIH:
TYH/pa, XBOUHBIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIU, CABAHHBI,
MYCTBIHU, TPOMTMYECKHE JIECa, BRICOKOTOPhs. KiuMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITHaa 1
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuier u cxembl: «['eocdepbr 3emuny», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoaa B HOPHUPOILH,
«KpyroBopot Boabl B mpupozae», «OcHOBHbIe OMOMBI cyminy, «Kiumarnueckue
nosica 3emin», «Tynapay», «Taira», «Cmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
nec», «Crenpy», «CaBanHay, «[lycTeiHa», « TponnyuecKuii gec.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arps3HeHue BoO3AYymIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOBI.
Kpacueie kHuru. Ocob0o oxpansiembie Tmpupoanbie Tepputopuu (OOIIT).
boranuueckue cajpl U 300JI0TMUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YEIOBEYECTBA U IMPUPOJBIL.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpazust 3emuin. OOIIME 3aKOHOMEPHOCTH TJI00AJBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €T'0 BEPOSITHBIE MOCIIEACTBUSI.

Pa3zButne METO/IOB MOHUTOPUHIA pa3BUTHUSI OMNACHBIX TEXHOT'€HHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaroweti u
KOHKYDeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcsi.
Hayuonanvuvlie ungopmayuonnvie cucmemsl, obecneuusarowue O00CMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl u  cxeMmbl:  «3arpsi3HEHHE  aTMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  APdexT», «Ocobdo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢ororpaguu OXpaHSEMbIX PACTCHUM W KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
00yJalomMKUMHUCS MPOrpaMM CpeaHEro oO0Iero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX PEe3yIbTaTOB OCBOSHHUS MPOrPAMMBI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPaXIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOy4EeHUI0  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUH JUYHOCTH HAa OCHOBE
KIIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTUS OHOIIOTHYECKOTO
3HAHUSL, 20MOBHOCMb U CNOCOOHOCHMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pE3yIbTaThl OCBOSHUS MPOTPAMMBI TIO OMOJIOTHH JTIOCTUTAIOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHMS, CAaMOBOCTIMTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, MNATPUOTH3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJulUsIM MHOTOHAIMOHAJIBHOrO Hapoaa Poccuiickor Penepanuu, Opupoae u
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS Yy4yeOHoro mpeaMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOUW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM I[EHHOCTSIM POCCHMCKOro O0OIIEeCTBa, pPaCHIMPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENILHOU JIESITEIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:ka1aHCKOTro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA W MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEILHOCTH TP CO3/aHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JEUCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJICH C pa3HBIMH YOSKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HUCCIENOBATEIbCKUX 3a7a4, YBAKHUTEIBHOTO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpU OOCYXICHUH CIIOPHBIX BOMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
JTOCTHXEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYXXE€HHIO U 3amure OTedecTna,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHbBIE pELICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBHHM C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas I3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/IEUCTBUSA KUBOU NPUPOABI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, GOopMHUPOBAHHS KYJIbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NMOHUMAaHWE W peau3alus 3J0pOBOro M O€30MacHOro odOpasza KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE LEHHOCTH TMpPaBWI HWHAWBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUN M HEMPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYZy, OCO3HAHUE LIEHHOCTH MAacTEPCTBA, TPY0JIIOOHE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

UHTEpEC K paszinuHbiM cepam mpodeccuoHaTbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH I[EIeCO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS JKOJIOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa JIKOJIOTHYECKUX MpOOJIeM W TMyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
OPUPOJONOJIB30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NIPUPOJE,
HAIPaBJICHHBIX HA COXPAHEHUWE PABHOBECHSI B DJKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAOIIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC KOJIOTHUYESCKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HaJIUYUe Pa3BUTOT'O IKOJOTMUECKOT0 MBIIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTIbITa NesTebHOCTH AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTU HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JHAJore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYyJIbTYpbl Kak CpEICTBa
B3aMMOJICHCTBHSI MEXKTY JIFOJIBMH U TIO3HAHUS MUDPA;

NoOHUMaHue crenudukd OHOJOTMM KakK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlieHUuss 00 OKpY)KalolleM MHpEe Kak O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUU MNpodsieM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelaTh pPECypCHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJIa U3 II100ATBHBIX YKOJIOTMUECKUX MPOoOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJY4YEHUU OMOJOTMYECKUX 3HAHUM B IEJIX
MOBBIIIEHUA OOIIE KyJNbTYphbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHONW TPaMOTHOCTU OOydJarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAaHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4aeMble 3HAHMS JUIsl aHajiu3a W
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHBIX (DAKTOB U
UMEIOILIUXCS JAaHHBIX C IEeNbI0 MOJYyUYEeHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHME LIEHHOCTH HAYYHOM JEATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIIE0BATENIbCKYIO AESITEIbHOCTh UHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI yueOHOro mpeameta «buonorus»
BKJIIOYAIOT: 3Ha4YuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYYHbIE TOHITHS, OTPaKAIOIINe
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpA U CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHUs, SABJICHUE, MPOIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccieloBaHrue,  HaONIoJleHne,  HU3MEpPEHHe,  HOKCIEPUMEHT U JpYrue);
yHUBEpCAJIIbHBIC Yy4eOHbIe JeWcTBUsS (TI03HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), obecrnieunBaromme dopmupoBanue (GyHKIIMOHATBHOU
IPAaMOTHOCTH M COLMAIBbHON KOMIIETEHLIMH OOYyYaroIluXcs; CIOCOOHOCTD
o0yuarouuxcs UCIIOJIb30BaTh OCBOEHHbIE MEXIUCUUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAaHWS W  YyHHUBEpcajbHble Yy4yeOHbIE JEHCTBUS B
NIO3HABATEIBHOM U COLIMATIBbHOM ITPAKTHUKE.

B pesynprate wu3ydyeHus OHOJIOIMM HA YPOBHE CpEIHEro O0OILero
obpasoBaHust y oOyuwatomierocss OyayT cOpMHpPOBaHbBl IO3HABATEJIbHbIE
YHUBEpCAJIbHbIE yUeOHbIE 1EMCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUeOHbIE
NEICTBUSA, PEryISTUBHbIE YyHHBEpCAIbHbIE Y4eOHbIE JEMCTBUS, COBMECTHAs
NEeSATENBHOCTb.

MeranpeaMeTHble pe3ynbTaTbl OCBOCHMS IMPOrPaMMbl CPEIHETO OOILero
00pa30BaHus JIOJKHBI OTPaXXaTh:

OsBanagenne YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENNFHO ~ (OPMYNHPOBATH W aKTyalH3UpOBaTh  MpoOIeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHHWM 3HAHUKA NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHayM3a, CHHTE3a, CpaBHEHUS, KilacCU(pUKAIIUN, 0000IICHHS ), PAaCKPBIBATH CMBICTT
OMOJOTMYECKUX MOHATUM (BBIIEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIMBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEAENATh LEIU JEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHUH HX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI ACSITENLHOCTH C IIOCTABJIEHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA ISl OOBSICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCykIeHHUs (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMS. B PacCMaTPUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTBa  AJA  TpeNCTaBlIEHUs
CYLIECTBEHHBIX CBSI3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUECKUX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbI€e HCCIIEI0BATEIbCKHE ICHCTBUS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3JWYHbIE BUABl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TOHATUSIMU U METOJIaMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMeTPhl U KPUTEPUU PEILICHNUS;

AQHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUs 3aJa4d  PE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LEJICHAIIPABICHHBIN IOUCK IMEpEeHoca CPEeACTB M CIOcOo00B
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE WJEH, MPEAJIaraTb OPUTrMHAIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonorndyeckoi mHpopMalu, HEOOXOAUMOM NJisi BBINOTHEHUS YYEOHBIX
3ajady;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalME: MNPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajgeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAaHHOCTH IMO3HMIIMHA IPYTUX YYACTHHKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMSTYATh KOH(JIUKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PELICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX MEUCTBHHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEUCTBUM,
pacmpeneisTh poiu ¢ Y4ETOM MHEHMM YYaCTHHUKOB, OOCYXJaTh pe3ybTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOM 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS JUIsl BBISBICHUS MpoOJIeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh MO3HABATEIbHYIO NESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO LIMPOKOW HPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh  HABBIKAMH  TIO3HABATEIBHOW  pEQUIEKCHW KaK  OCO3HAHHUS
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMerHble pe3yabTaThl OCBOCHHUSI COJIEpXKaHUSI Yy4yeOHOro mpeamera
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npodunpHOro  oOyueHus  oOydqaromuxcs  Owonoruu. OHHM  BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOCHHIO, UHTEPIIPETALNN U MPeoOpPa30BaHUIO 3HAHUM, BUIbI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX KU3HEHHBIX cUTyauusix. I[IpeameTHbie pe3yabTaThl MPEACTABICHBI 110
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4eOHOrOo mpenMera «buomorusi» B 10
Kaacce OMKHbBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJM OWOJIOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NMO3HAHUM  3aKOHOB MPHUPOJALI W  PEUICHHH TpoOJieM  palMOHAIbHOTO
MIPUPOJIONIOJIH30BAHMS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOoI0ruy;

BIIQJICHUE CHCTEMOM OHWOJIOTMYECKUX 3HAaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOTOJIaraomue OUOJIOrHYECKUe TEPMUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCIIPOU3BEICHUE,
HACJIEJCTBEHHOCTh, W3MEHYUBOCTb, POCT W PA3BUTHUE), OMOJOTMYECKHE TEOPUU
(knerounas Teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi TeOpus
HacieacTBeHHocT T. Moprana), ydyenus (H. W. BaBumoBa — o 1eHrpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHHS  KYJbTYPHBIX  pPacTCHHi),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIICHUS, YACTOTHI TaMeT,
HE3aBUCUMOr0o HacienoBanusa [. MeHzens, TOMOJOrMYECKUX PSIJOB B
HacJIeACTBCHHOM U3MCHYUBOCTHU H. . Basuiosa), MPUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAyYHOr'O TMO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIICTISTh CYIICCTBEHHBIC MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YETIOBEKA, CTPOCHUSI OPTAHOB M CHCTEM
OpPTaHOB pAaCTEHUH, >KUBOTHBIX, YENOBEKAa, MPOIECCOB >KU3HENEATEIHHOCTH,
NPOTEKAIONINX B OpraHMU3Max pacTEeHUH, )KMBOTHBIX U YEIOBEKa, OMOIOTMYECKUX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MEH03a, raMeToreHe3a, SMOpPUOreHe3a, MoCTIMOPUOHATIBHOTO Pa3BUTHA,
pa3MHOXKEHUS,  WHIAWUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMIAMHU KIETKA M HUX
(GYHKIIUSAMH, CTPOCHHEM KIJIETOK pa3HBIX TKaHEW W WX (QYHKIUIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAcCTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIUAME, MEXAY CHUCTEMaMU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITalaMmu
0oOMEHa BENIECTB, ATalaMH KJIETOYHOTO IUKJIA 1 KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JIOKA3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI;

yYMEHHE pelIaTh OMOIOTUYECKUE 3a]Ja41, BBISIBIISATh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEX/TY UCCIIETyeMbIMU OMOIOTMYECKUMU TPOIECCAMH U SBIICHUSMH, €1aTh
BBIBOJIBI ¥ IIPOTHO3bI HA OCHOBAHUM TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINONHATH JTA0OOPATOPHBIE W TPAKTUYECKUE PadOTHI, COOMIOJATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX OKCIICPUMCHTAIbLHBIMU
cpenctBamu, GOpMYIUpPYs 1elb HCCIENOBaHUS, aHAIU3UPOBATh MOJYyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHUE YYacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouosioruw,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  MPENCTaBISATh  TOJYyYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EPEHITUSX;

YMEHHE OILICHWBATh JTUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o0jacth  OWUOJNOTMM M MEIULUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAMPABICHHOE M3MEHEHHWE T'€HOMa M CO3/[aHHWE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied npodeccuoHaIbHOM
NESTENbHOCTU B 00JIACTH OWOJIOTHHU, MEAMIIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
UHTEpPEC, HAIIPABJIEHHBI HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH MpOeccuu u
OpoAOJKEHUE OMOJIOrMYecKOro o0pa3oBaHUs B OpraHU3alMsSIX CPEIHEro
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa3oBaHMUsL.

[IpenmerHbie pe3ynbTaThl OCBOCHUS y4ueOHOro mpenmera «buomorusi» B 11
K1acce NOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECT€ M pOJM OWUOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B MO3HAHUM 3aKOHOB MPUPOJBI M PEUICHUH SKOJIOTMYECKUX
npoOyieM 4YellOBEYeCTBA, a TaKXKe B PEIIEHHH BONPOCOB PalMOHAIBHOIO
IPUPOIOIIONb30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHCTEMOW OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKIKOYAET
ONpEeNeHus] W TOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOIMIUX OHOJIOrHYECKHUX
TEPMUHOB M TOHATUM (BUI, PKOCUCTeMa, Ouocdepa), OHOIOrHUYECKUE TEOPUHU
(aBomrononHas teopust Y. J[apBuHa, CUHTETHYECKas TEOPHUSI SBOJIOLNH), YUCHUS
(A. H. CeBeprioBa — 0 myTax U HampasieHHsIX 3Bontonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus Jx. Xapau m B. Baiinbepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
SKOJIOTMUECKON NupaMuibl 3HEpPruu), rumnore3bl (runoreza «vupa PHK» V.
I'unGepra);

YMEHHUE  BJIAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOIO  IO3HAaHUS,
UCTIOJIb3yEMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OIICHKH aHTPOIOT'€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BUIOB, OHOT€OIEHO30B,
KOCHCTEM M Ouocdepbl, CTAOMIU3UPYIOUIETO, IBIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYIISIIUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
3BOJIFOLIMH, KPYTOBOPOTA BEIIECTB U IOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHU,
JOBIKYIIUMU CHJIAaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JUYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSMH K HUM OPTaHU3MOB;

YMEHUE  BBIBIATH  OTJIMYUTENIbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
IPHUCIIOCOOJICHHOCTh BHUJOB K cpefie OOUTaHus, aOMOTHYECKUX U OMOTUYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

yMEHHE WCIOIB30BaTh COOTBETCTBYIOIIUE AapTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJUKY JUIsI TOKA3aTEbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUS, CIMHCTBA
YEeIIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOrooOpa3usi BHJIOB U
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEUECTBA;

yYMEHHUE PeIIaTh OMOIOTHISCKUE 3a1a9H1, BBISABIATh IPUUNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIIETyeMbIMU OMOIOTMYECKUMU TIPOIECCAMHU U SBIICHUSMH, JI€1aTh
BBIBOJIBI ¥ TIPOrHO3BI HA OCHOBAHUH TIOJYyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMIONHATH JTAOOPATOPHBIE U TPAKTUYECKHUE PabOTHI, COONIOAATH
npaBujia Mpu padoTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpenctBamMu, GOpMYIUpPYs Ielb HCCIEIOBaHUS, AaHATU3UPOBATH TMOJYyYEHHBIE
PE3yNbTaTHI U JENIaTh BHIBOIHI,

YMEHHE yYacTBOBATh B y4€OHO-UCCIIEIOBATEILCKONM paboTe Mo OMoJIoruw,
HKOJIOTUU U MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBIATH  TOJYyYEHHbIE  pe3yibTaThl HA  YYCHHUYECKUX
KOH()epeHIUsX;

yYMEHHUE OIEHUBATH THIIOTE3bl M TEOPHUU O TIPOUCXOXKICHUH JKU3HH, YEIIOBEKA
U 4YEJOBEYECKUX pac, O MPUYMHAX, MOCIEIACTBUAX M CIOCO0aX MperoTBpaIeHUsS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiedl npodeccruoHalbHOM
JeSITeNbHOCTH B 00JIaCTH OMOIOTUH, SKOJIOTHUH, PUPOOIIOIb30BAHMS, MEIUIIHEI,
OMOTEXHOJIOTUM, TICUXOJOTUH, BETEPUHAPHUH, CEIBCKOr0 XO3SiCTBa, IMHILIEBON
IPOMBIIICHHOCTH, YIAyONsTh TO3HABATEIbHBIM WHTEPEC, HANpPABJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OMONIOrMYecKoro 00pa3oBaHusl B OPraHU3AIMIX CPEAHETO MPOGECCHOHATHHOTO H
BBICIIIETO 00Pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosanyecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue DopMbI peain3aunu
Ne (undposbie)
pa3jiejioB 1 TEM KOHTpOJ‘ILHbIe HpaKanecxne BOCIIMTATECJbHOIO
n/n Bcero o0pa3oBaTe/ibHbIE
nporpamMmsl padoThI padoThI NOTEHIHAJIA pa3JeJia/TeMbl
pecypcsl
* MOOYXIeHNE 00 yJaIOITUXCS
co0uo1aTh Ha YpoKe
OOLIEPUHSATHIE HOPMBI
MOBEICHMUSL, ITpaBUIIa OOLICHUS
CO CTapUIUMU
(megaroru4ecKuMHu
pabOTHUKAMU) U CBEPCTHUKAMU
(oOy4JaroIMMuCs ), TPUHIIAITBI
y49eOHON AUCITUTUTNHBI U
POIII caMOOpraHuzanuu, °
https://resh.edu.ru/ MPUBJICYEHUE BHUMAHHUS
buonorus kak Hayka 1 1
PemryEI'D oOyuaromuxcs K IeHHOCTHOMY

https://ege.sdamgia.ru/

aCIIeKTy U3y4aeMbIX Ha ypOKax
SIBJICHUI, HCITOJIb30BaHNE
BOCIIUTATCIBbHBIX
BO3MOKHOCTEHN COEpkKaAHUS
paszena yepes moadop
COOTBETCTBYIOIINX
YIPA)KHEHUI; * BKIIOYCHHUE B
YPOK UT'POBBIX MPOLENYD,
KOTOpPBIE TIOMOTar0T
NoAAepKaTh MOTHUBALIMIO



https://resh.edu.ru/
https://ege.sdamgia.ru/

00yJaronuXxcst K MOJIYICHHIO
3HAHWH, HaIaKHBAHHIO
TMO3UTUBHBIX MEKIIMYHOCTHBIX
OTHOIIIEHUH B KJIacce,
MIOMOTAIOT YCTAaHOBJICHUIO
T0OpOoXKeIaTeIbHON aTMOChEPBI
BO BpeMs ypoKa

JKuBble cucTeMbI U UX
U3y4eHUe

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* BKJIFOYEHHE B YPOK UTPOBBIX
MpoLEeyp IS MOAEPKAHHS
MOTHBAIIUH 00yJaIOINXCS K
MOJYYECHUIO 3HAHMUI; ®
MPUMEHEHHE Ha YPOKe
MHTEPaKTUBHBIX (POpM pabOTHI
¢ O0yJaromuMHucs:
MHTEIICKTYaJIbHBIX UTD,
CTUMYJTUPYIOIIUX
MO3HABATEIHHYIO MOTHBAIIUIO
o0yJaromuxcs; * IpUMEHEHNE
IpyNIoBOi paboOTh! MM pabOTHI
B I1apax, KOTOpBIE yJaT
00yJaronmxcsi KOMaHHOM
paboTe 1 B3aUMOJECHCTBHUIO C
JIPYTUMH 00y4aOITMMHUCS

buonorus kiaeTku

0.5

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* IPUBJICYEHNE BHUMAHUSA
o0ydJaronuxcs K HeHHOCTHOMY
aCIIEKTYy U3y4aeMbIX Ha ypOKax
SIBJICHHUI, HCIIOJIb30BaHNE
BOCIIMTATCJIBbHBIX
BO3MOKHOCTEHN copepKaHus



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

paszzena uepes noadoop
COOTBETCTBYIOILIUX
YIPA)KHEHUM; * BKIIOYCHUE B
YPOK UTPOBBIX MPOLENYP,
KOTOpBIE TOMOTa0T
MOAJIEP’KAaTh MOTHBALIHAIO
oOyyaromuxcst K MoTy4eHHIO
3HAHUM, HATa)KUBAHHUIO
IIO3UTUBHBIX MEKIMYHOCTHBIX
OTHOIIIEHUH B KJIacce,
IIOMOT'al0T YCTAHOBJICHUIO
no0porkenaTeabHOU aTMochepsl
BO BpeMs ypokKa

XuUMH4yeckas
OopraHu3anus KIeTKU

10

POIII
https://resh.edu.ru/
PemryEI'>D
https://ege.sdamgia.ru/

* IPUMEHEHHE TPYIIOBOI
paboThl niK paboThI B Iapax,
KOTOPBIE ydaT 00y4aromuxcs
KOMaHJIHOU paboTe u
B3aUMOJCHCTBUIO C IPYTUMHU
00y4aroIUMUcs; * MOO0YyXKICHHE
oOyJaronuxcst co0JIr01aTh Ha
ypOKe OOIIETIPUHSATHIE HOPMBI
TIOBEJICHUS, TIPABHJIA OOIIICHUS
CO CTapIIuMHU
(megaroru4ecKuMHu
pabOTHUKAMH) U CBEPCTHUKAMHU
(oOy4JaroIMMucs ), TPUHIIAITHI
y4eOHON AUCIUTUINHBI U
CaMOOpraHU3allNuu;
MIPUBJICYCHUE BHUMAHHUS
oOy4aromuxcs K ICHHOCTHOMY



https://resh.edu.ru/
https://ege.sdamgia.ru/

ACIIEKTy U3y4aeMbIX Ha ypOKax
SIBJICHUH, UCTIOIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEHN COJIepKaHUS
paznena uepes moadop
COOTBETCTBYIOIIMNX
YIPa)KHEHUI; * BKIIOYCHHUE B
YPOK UTPOBBIX IIPOLIEYP,
KOTOPbIE€ TIOMOTAIOT
nojJiepkKaTh MOTUBALUIO
oOyyaromuxcst K MoTy4eHHIO
3HAHWUH, HATaXKUBAHHUIO
MO3UTHUBHBIX MEXKITMYHOCTHBIX
OTHOIIIEHHUH B KJIacce,
MOMOTal0T YCTAaHOBJICHUIO
T00poKeIaTeIbHON aTMOChEpbI
BO BpeMs YpOKa;

Crtpoenue u GyHKINH
KJIICTKH

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* BKJIFOUCHHE B YPOK UTPOBBIX
MpOLEypP, KOTOPBIE TOMOTAOT
NOJIIEP>KaTh MOTUBAIIUIO
00yJaronuxcs K MoJTy4eHHIO
3HAHUM, HaTa)KUBAHUIO
MO3UTUBHBIX MEKITMIHOCTHBIX
OTHOIIIEHHUH B KJIacce,
MOMOTalOT YCTAHOBJICHUIO
T00pOoKeIaTeIbHON aTMOC(EPBI
BO BpeMsl YPOKa; ® IPUMEHEHHUE
IPyNIOBO pabOTHI MK pabOTHI
B Mapax, KOTOpbIe y4aT
oOyyaromuxcsi KOMaHTHOM



https://resh.edu.ru/
https://ege.sdamgia.ru/

paboTe U B3aUMOAEHCTBUIO C
JIPpYTUMH 00y4aroIUMUCs

OOMeH BelecTB U
MPEeBpaIICHUE SHEPTUU
B KJIETKE

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* [IpUBJICYCHUE BHUMAHUS
o0yyaromuxcs K HEHHOCTHOMY
aCIIeKTy M3Yy4aeMbIX Ha ypOKax
SIBJICHHH, NCITOJIb30BaHUE
BOCIIUTATEIIHHBIX
BO3MOKHOCTEHN COJIepKaHUS
y4eOHOro mpeaMeTa yepes
JEMOHCTPAIHIO 00YJaIOIINMCSI
IPUMEPOB OTBETCTBEHHOTO,
TPa)XIaHCKOTO TTOBEICHHS,
MIPOSIBJICHUS YEJIOBEKOIIO0US U
I00poCepAEYHOCTH, YePE3
1oA00p COOTBETCTBYFOIIUX
TEKCTOB JJISl YTEHHUSI, 3124 JIJIs
pereHus, mpoOIeMHBIX
CUTyalui 17151 00CYKICHHS B
KJ1acce

HacnencrBennas
uHpOopManus u
peanuzanys €€ B
KJICTKE

0.5

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* IPUMEHEHHE Ha YPOKe
HMHTEPAKTUBHBIX POPM pabOThI
C O0yJaroNMMHUCS :
UHTEJUIEKTYaJIbHbBIX UTD,
CTUMYJHUPYIOIINX
II03HABATEJIbHYIO MOTHUBALIUIO
oOyuaronuxcsi; * IpUMEHEHNE
TpYNIIOBO pabOTHI MM paObOTHI
B Iapax, KOTOpbIe yyaT
o0yyaromuxcs KOMaHIHOH



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

paboTe U B3aUMOJICHCTBUIO C
JIPYTUMU 00YJarOITUMUCS;
o0y IeHHEe 00 yJaroITXCs
coOroaTh Ha yPOKe
OOLIETPUHSATHIE HOPMBI
MOBEICHHSI, TTPaBUiIa OOIIICHUS
CO CTapIIuMU
(megaroruyecKuMu
pabOTHUKAMU) ¥ CBEPCTHUKAMU
(oOyuaronIMucst ), TPUHIIUIIBI
y4eOHOM TUCIIUTUTMHBI U
CaMOOpTaHU3aIIH

* BKJIFOYEHHE B YPOK UTPOBBIX
MIPOLENYDP, KOTOPBIE TIOMOTAOT
NOJJEPKATh MOTUBALIUIO

POIII 00yJaronmMXxcst K MOJIYICHHIO
Ku3HeHHbI UK 5 1 https://resh.edu.ru/ 3HAHUM, HAaTa)KUBAHHUIO
KIIETKH PemyEI'D IIO3UTUBHBIX MEXKINYHOCTHBIX
https://ege.sdamgia.ru/ | orHOWIEHUII B Ki1acce,
MIOMOTaIOT YCTAaHOBJICHUIO
T0OpOoKeIaTeIbHON aTMOC(EpBI
BO BpeMs ypoKa
* BKJIFOUEHHUE B YPOK UTPOBBIX
PIIT IpoLEenyp, KOTOPbIE TOMOTAIOT
CtpoeHue u QyHKIHH https://resh.edu.ru/ HOMACPATD MOTHBATIHIO
17 15 00yJaronmxcst K MOJIy9eHHIO
OpraHu3MoOB PemyEI'D

https://ege.sdamgia.ru/

3HAHUM, HaTa)KUBAHUIO
MO3UTHUBHBIX MEKJIMYHOCTHBIX
OTHOIIICHHUH B KJlacce,



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

IIOMOT'al0T YCTAHOBJICHHIO
no0porkenaTeabHOU aTMochepsl
BO BpeMsl ypoKa

10

PasmHoxeHue n
pa3BUTHE OPraHU3MOB

1.5

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* moOy>K1eHNEe 00yJaroIuXCs
coOroaaTh Ha ypoKe
0OIIenPUHSATHIE HOPMBI
MIOBEJICHUS, TIPABHJIA OOIICHUS
CO CTapIIuMHU
(megaroru4ecKuMHu
pabOTHUKAMH) U CBEPCTHUKAMHU
(oOy4JaroIMMucs ), TPUHIIAITBI
y4eOHON AUCIUTUINHBI U
CaMOOpTaHU3aINY; *
MIpUBJICYCHUEC BHUMAHHUS
oOyuaromuxcs K IeHHOCTHOMY
ACTIEKTy U3yYaeMbIX Ha ypOKaX
SIBJICHUI, HCIIOJIb30BaHNE
BOCITUTATEILHBIX
BO3MOXKHOCTEH COZepKaHUs
paznena yepes noadop
COOTBETCTBYIOILIUX
YIPA)KHEHUH; * BKIIOYECHUE B
YPOK UTPOBBIX MPOIIEIYP,
KOTOpBIE TOMOTAIOT
HOJIIEP>KaTh MOTUBAIIUIO
00yJaronmXxcst K MOJIYICHHIO
3HAHWUH, HATaXKUBAHHIO
MO3UTUBHBIX MEKITMIHOCTHBIX
OTHOIIIEHUH B KJ1acce,
MOMOTAIOT YCTAHOBJICHHUIO



https://resh.edu.ru/
https://ege.sdamgia.ru/

T00pOoKeIaTeIbHON aTMOChEPbI
BO BpeMsl ypoKka

11

I'enernka — Hayka o
HACJIEACTBEHHOCTH U
U3MEHYUBOCTH
OpraHu3MOB

0.5

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* MoOyXXIeHNE 00YyJarOIUXCs
co0uoaTh Ha YpoKe
OOIICTTPHHSATHIC HOPMBI
MOBEICHHSI, TTPaBUiIa OOIIICHUS
CO CTapIIuMHU
(memaroru4ecKuMu
pabOTHUKAMU) U CBEPCTHUKAMHU
(oOy4JaroIMMuCs ), TPUHIIAITBI
y4eOHOM TUCIUTUTHHBL U
CaMOOpraHU3allny; *
MPUBJICUCHUEC BHUMAHHUSI
o0yyaromuxcs K HEHHOCTHOMY
ACTIEKTY M3YYaeMbIX Ha yPOKax
SIBJICHUH, UCTIOIb30BaHUE
BOCITUTATEILHBIX
BO3MOKHOCTEHN COJlepKaAHUS
paszena yepes moadop
COOTBETCTBYIOIINX
YIPaKHEHHIA; * BKIIFOUCHHE B
YPOK UTPOBBIX MPOIIEIYP,
KOTOpbIE TIOMOT 0T
MOJIZICPKATH MOTHBAIIUIO
00yJaroImuxcs K MOJy4CHUIO
3HAHWH, HaJIaKHBAHHUIO
MO3UTHUBHBIX MEKJIMIHOCTHBIX
OTHOIIEHHUH B KJIacce,
MIOMOTAIOT YCTAaHOBIIEHUIO
T00pOoKeIaTeIbHON aTMOChEphI



https://resh.edu.ru/
https://ege.sdamgia.ru/

BO BpeMs ypoka

12

3aKOHOMEPHOCTHU
HACJIeICTBEHHOCTH

10

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* IPUMEHEHUE TPYNIIOBOU
paboTb! K paboThl B Mapax,
KOTOpBIE y4aT 00yUJaroIuxcs
KOMaHJIHOW paboTe u
B3aMMOJICCTBHIO C JIPYTUMHU
oOyuaroluMucs; * no0yxaeHue
oOyuaromuxcs co0JIt01aTh Ha
ypOKe OOLIeTIPUHSTHIE HOPMBI
MOBEICHMSI, TTPaBUiIa OOIIICHUS
CO CTapIIUMHU
(megarorunyecKuMu
pabOTHUKAMU) ¥ CBEPCTHUKAMU
(oOyyaronMucst ), TPUHIIUIIBI
y4eOHOM TUCIUTUIMHBI U
CaMOOpraHU3aIlny; *
MPUBJICYCHUEC BHUMAHUSI
o0yJaromuxcs K HEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha ypOKax
SIBIICHHH, UCTIOJIb30BaHHUE
BOCTIMTATEILHBIX
BO3MOKHOCTEHN COJIEpKAHUS
paznena uepe3 moadop
COOTBETCTBYIOIINX
YIPaKHEHHIA; * BKIIIOUCHHE B
YPOK UTPOBBIX MIPOLEAYP,
KOTOPBIC TTOMOTAIOT
NOJ/IeP’KaTh MOTHBALUIO
00y4JarouXCcs K TOIYYSHUIO
3HaHUH, HAJIAXKUBAHUIO



https://resh.edu.ru/
https://ege.sdamgia.ru/

MO3UTUBHBIX MEXIIMYHOCTHBIX
OTHOIIIEHWH B KJIacce,
MOMOTAIOT YCTaHOBJICHUIO
n00pokenaTenbHoi atMmochepbl
BO BpEMsl YpOKa;

13

3aKOHOMEPHOCTH
W3MEHYHBOCTH

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* IPUMEHEHUE TPYIIIOBOM
paboThl UK paboThI B Mapax,
KOTOpBIE yUaT 00 yUdaronuXcs
KOMaHJIHOW paboTe u
B3aUMO/JICHCTBHIO C IPYTUMHU
00yJaronMucs; * MooyKaeHre
oOyyJaroruxcsi coOJIt0/1aTh Ha
ypOKe OOLIeTIPHUHSTHIE HOPMBI
MOBEJICHUSI, TPaBUiIa OOIICHUS
CO CTapIIUMHU
(megaroru4ecKuMu
pabOTHUKAMU) U CBEPCTHUKAMHU
(oOy4aronMucs ), MPUHLIUTIBI
y4eOHOU AUCIMILTUHBI U
CaMOOpraHU3aIlNY; *
MPHUBJICUYCHUEC BHUMAHHUS
oOyuaromuxcst K IeHHOCTHOMY
aCTEKTy M3y4aeMbIX Ha ypOKax
SIBJICHUH, HCII0JIb30BaHHE
BOCITUTATEIIHHBIX
BO3MOXHOCTEU COJICPIKAHUS
paszena yepe3 moaoop
COOTBETCTBYIOIINX
YIPaXHEHUI; * BKIIOYCHHE B
YPOK UTPOBBIX MPOLEAYP,



https://resh.edu.ru/
https://ege.sdamgia.ru/

KOTOPBIE TOMOTAIOT
MOJIICPKATh MOTHBAIIHAIO
o0yJaromuxcs K MoJy4eHUI0
3HAHMH, HaTaKUBaHUIO
MO3UTHBHBIX MEKITMYHOCTHBIX
OTHOIIICHHUH B KJjIacce,
MMOMOTAIOT YCTAHOBJICHUIO
n00poKenTaTenbHoi aTMochepsl
BO BpeMsl YPOKa;

14

I'enetuka yenoBeka

0.5

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* IPUMEHEHHE TPYMNIOBOI
paboThI WK paboTHI B Mapax,
KOTOPBIE ydaT 00y4aromuxcs
KOMaHJIHOW paboTe u
B3aUMO/JICHCTBUIO C IPYTUMH
00yUaroIUMUcs; * MO0YyXKIeHHE
oOydJaroruxcsi co0JIr0/1aTh Ha
yYpOKe OOIIETPUHATHIE HOPMBI
MTOBEICHMSI, TPaBUIIA OOIIICHUS
CO CTapIIUMU
(memaroru4ecKuMu
pabOTHUKAMH) U CBEPCTHUKAMHU
(0OyJaronMMucs ), MPUHIUTIBI
y4eOHOU AUCIHUILTUHBI U
CaMOOpTaHU3aINY; *
NpUBJICYCHHE BHUMAaHUS
o0y4aromuxcs K IECHHOCTHOMY
ACTEKTy U3YYaeMbIX Ha ypOKaX
SIBJICHUH, HCII0JIb30BaHHE
BOCITUTATENBHBIX
BO3MOXKHOCTEH COepKAHUS



https://resh.edu.ru/
https://ege.sdamgia.ru/

paszzena uepes noadoop
COOTBETCTBYIOIIUX
YIPA)KHEHUM; * BKIIOYCHUE B
YPOK UTPOBBIX MPOLENYP,
KOTOpBIE TOMOTa0T
MOAJIEP’KAaTh MOTHBALIHAIO
oOyyaromuxcst K MoTy4eHHIO
3HAHUM, HATa)KUBAHHUIO
IIO3UTUBHBIX MEKIMYHOCTHBIX
OTHOIIIEHUH B KJIacce,
IIOMOT'al0T YCTAHOBJICHUIO
no0porkenaTeabHOU aTMochepsl
BO BpEMs YpOKa;

15

Cenexuys opraHu3MoB.
Ypok B pamkax
IpopOPHUEHTALIIOHHOT'O
MUHHMYMA.

POIII
https://resh.edu.ru/
PemryEI'>D
https://ege.sdamgia.ru/

* IPUMEHEHHE TPYIIOBOI
paboThl niK paboThI B Iapax,
KOTOPBIE ydaT 00y4aromuxcs
KOMaHJIHOU paboTe u
B3aUMOJCHCTBUIO C IPYTUMHU
00y4aroIUMUcs; * MOO0YyXKICHHE
oOyJaronuxcst co0JIr01aTh Ha
ypOKe OOIIETIPUHSATHIE HOPMBI
TIOBEJICHUS, TIPABHJIA OOIIICHUS
CO CTapIIuMHU
(megaroru4ecKuMHu
pabOTHUKAMH) U CBEPCTHUKAMHU
(oOy4JaroIMMucs ), TPUHIIAITHI
y4eOHON AUCIUTUINHBI U
CaMOOpraHU3allNuu;
MIPUBJICYCHUE BHUMAHHUS
oOy4aromuxcs K ICHHOCTHOMY



https://resh.edu.ru/
https://ege.sdamgia.ru/

ACIIEKTy U3y4aeMbIX Ha ypOKax
SIBJICHUH, UCTIOIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEHN COJIepKaHUS
paznena uepes moadop
COOTBETCTBYIOIIMNX
YIPa)KHEHUI; * BKIIOYCHHUE B
YPOK UTPOBBIX IIPOLIEYP,
KOTOPbIE€ TIOMOTAIOT
nojJiepkKaTh MOTUBALUIO
oOyyaromuxcst K MoTy4eHHIO
3HAHWUH, HATaXKUBAHHUIO
MO3UTHUBHBIX MEXKITMYHOCTHBIX
OTHOIIIEHHUH B KJIacce,
MOMOTal0T YCTAaHOBJICHUIO
T00poKeIaTeIbHON aTMOChEpbI
BO BpeMs YpOKa;

16

buorexnonorus u
CUHTETHUYECKAS
ouoJsorus

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* IPUMEHEHUE TPYNIIOBOU
paboThI UK paboThI B apax,
KOTOpbIE yyaT 00ydaroLIuXCs
KOMaHJHOU paboTe u
B3aUMOJICICTBUIO C JPYTUMHU
00yJaromuMucs; * Ho0yxIeHue
oOyuaromuxcs co0JIt01aTh Ha
YpOKe OOLIENPUHSTHIE HOPMBI
IIOBEJICHUs], ITPaBUiIa OOLIEHUS
CO CTapIIUMHU
(megaroru4ecKuMHu
pabOTHUKAMU) U CBEPCTHUKAMHU
(oOyuaronuMucst ), TPUHLIUIIBI



https://resh.edu.ru/
https://ege.sdamgia.ru/

y4eOHOM TUCIUTUTMHBI U
CaMOOpraHU3aIlny; *
MIPUBJICUCHUEC BHUMAHHUSI
o0yyaromuxcs K HEHHOCTHOMY
ACTEKTY U3Y4YaeMbIX Ha ypOKax
SIBJICHHH, UCITOJIb30BaHUE
BOCIIUTATEIBHBIX
BO3MOKHOCTEH COJIEpKAHUSA
paznena yepe3 moadop
COOTBETCTBYIOIINX
YIPaKHEHHIA; * BKIIFOUCHHE B
YPOK UTPOBBIX MPOIEAYP,
KOTOPBIC TOMOTAIOT
MOJIZICPKATH MOTHBAIIUIO
00y4aroImuxcs K MOJy4CHUIO
3HaHUH, HAJIAXKUBAHUIO
MO3UTHUBHBIX MEKIMIHOCTHBIX
OTHOIIIECHHUH B KJIacce,
MOMOTAIOT YCTAHOBJICHUIO
T0OpoKeIaTeIbHON aTMOChephI
BO BpEMSl YPOKa;

17

Pe3epBHOE Bpems

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* IPUMEHEHUE TPYNIIOBOU
paboThI K paboThl B Mapax,
KOTOPBIC yUaT 00 yUdaromuXxcs
KOMaHIHOU paboTe u
B3aMMOJICHCTBHIO C JIPYTUMHU
o0OyyaroIuMucs; * modyxaeHue
oOyuaromuxcst coOI1aTh Ha
ypOKe 0OLIePUHSTHIE HOPMBI
MOBEICHMUSI, TTPaBUIIa OOLIICHUS



https://resh.edu.ru/
https://ege.sdamgia.ru/

CO CTapIIUMHU
(megaroru4ecKuMu
pabOTHUKAMU) ¥ CBEPCTHUKAMU
(oOyuaronmMucs ), IPUHIUTIBI
y4eOHOM TUCHIUTUTUHBI U
CaMOOpraHU3aIlny;
MPUBJICYCHUE BHUMAHUSI
oOyyaromuxcs K IECHHOCTHOMY
aCIIEeKTy M3y4aeMbIX Ha yPOKax
SIBJICHUH, UCTIOJIb30BaHUE
BOCITUTATEIIHHBIX
BO3MOKHOCTEHN COJIepKaHUS
paznena uepes moadop
COOTBETCTBYIOIINX
YIPaKHCHHIA; * BKIIFOUCHHE B
YPOK UTPOBBIX MPOLEAYP,
KOTOPBIE TTOMOTAIOT
MOJ|/IePIKaTh MOTHBAIUIO
00y4JarouXxcs K MOJTY4SHUIO
3HaHUH, HAJIAXKUBAHUIO
MO3UTHUBHBIX MEXJINYHOCTHBIX
OTHOIIIEHUH B KJIacce,
MIOMOTAIOT YCTaHOBJICHUIO
I00poXKenaTenbHON aTMOC(hepbl
BO BpEMsl YpOKa;

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102

13




11 KVIACC

KonuuecTBo yacoB DJIeKTPOHHbBIE
HaumenoBanue Dopmbl peaiu3anuu
Ne Konrtpoas (xu¢posbie)
pa3/iesioB U TeM IpakTHYecKH BOCIHUTATEIbHOI0 MOTEHHAJIA
n/m Bcero | HbIe 00pa3oBaTe/bHbIE
nporpamMmMsbl e padoThI pa3aesia/TeMbl
padoThI pecypchbl

* MOOYXKJIeHHE 00yUYaIOIINXCs
coOI0IaTh HAa YPOKE OOIICTIPUHSTHIC
HOPMBI [TOBEICHHUSI, TPABUIIA
OOIIEHHUS CO CTapIIUMHU
(megaroruyeckuMu pabOTHUKAMU) U
CBEpPCTHUKaMH (00ydaroumucs),
MPUHIUTIB YI€OHOW TUCIIUTUINHBI U
CaMOOpraHU3alluy; * TPUBJICUYCHUE
BHUMAaHUS 00y4aroIuxcs K

3apoxaeHue u I LEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha

pasBuUTHE ypOKax SIBJICHUH, UCIIOTh30BAHHE

https://resh.edu.ru/ ’ .
ABOJIIOLIMOHHBIX 4 1 BOCIIUTATEIbHBIX BO3MOKHOCTEMN
PemryEI'D

MPECTABICHUN B
OMOJIOTUH

https://ege.sdamgia.ru/

CozlepKaHUs pa3zena yepes noaoop
COOTBETCTBYIOIINX YIPAKHCHUIA; *
BKJIIOYEHHE B YPOK HI'POBBIX
IPOLEYP, KOTOPBIE TOMOTalOT
MOJAepKaTh MOTUBALIUIO
o0yyaromuxcs K MoJy4eHHI0 3HaHui,
HaJIQ)KUBAHUIO TIO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHHH B
KJ1acce, MOMOTal0T YCTaHOBJICHHIO
T00posKeNaTenbHOI aTMOCheps BO
BpeMs ypoka



https://resh.edu.ru/
https://ege.sdamgia.ru/

MuUKpO3BOIIOLIHS U
€€ pe3yibpTaThl

14

POII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* BKJIFOUEHHE B YPOK UTPOBBIX
IPOTIETyp JUTS TTOIIePKAHUS
MOTHUBAIMH 00yUYarOMUXCS K
NOJTYYEHUIO 3HAHUI; * IPUMEHEHNE
Ha YpOKE MHTEPAaKTUBHBIX (popm
paboThI ¢ OOYJAFOIIIMUCS
MHTEJUIEKTYaJIbHBIX UTD,
CTUMYJIUPYIOIINX [TO3HABATEIBHYIO
MOTHBAIIMIO O0yYAIOIINXCS; *
pUMEHEHHE TPYNIOBOM paboThI UK
paboThI B Mapax, KOTOpbIE y4aT
o0yJaromuxcss KOMaHIHOW padoTe
B3aUMOJICUCTBUIO C APYTUMU
00ydJarmuMucs

MaxkposBosrouus 1
€€ pe3yabpTaThbl

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* IPUMEHEHHE TPYNIIOBON pabOThI
WK pabOTHI B TIapaX, KOTOPhIE ydaT
o0yJaromuxcst KOMaHIHOW padoTe
B3aUMOJICUCTBUIO C APYTUMU
00yJaroImuMucs; * Ho0yxeHue
oOydJaronuxcsi co0JIr0/1aTh HAa YPOKe
OOIIENPUHATHIC HOPMBI TIOBEICHHS,
npaBuiia OOLIEHUS CO CTAPLIMMHU
(memarorn4eckMMu pabOTHUKAMM) U
CBEpPCTHUKAMH (0OyUJaIOIUMUCS),
NPUHIUIB Y9eOHOW AUCIUITUIHHBI 1
CaMOOPTaHM3aINH; * TPUBJICUCHNE
BHUMAaHHUs 00y4aroImuxcs K
[ICHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
ypOKax sIBJIEHUH, HCIIOJIb30BAHNE
BOCIIUTATEIBHBIX BOZMOYKHOCTEH



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

coJiep>KaHuA paszielia yepes3 noja0op
COOTBETCTBYIOIIUX YIPAaKHEHUH;
BKJIFOUEHHUE B YPOK UT'POBBIX
poLEAYp, KOTOPBIE TOMOTatoT
NOJIEPKATh MOTUBALIUIO
oOyuaromuxcst K MOJTy4eHHIO 3HAaHUH,
HaJIa)KUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILLIEHUH B
KJIacCe, IOMOTal0T YCTaHOBIIEHUIO
no0poskenaTenbHoi aTMmochepsl BO
BpeMsl YpOKa,

* BKJIFOYEHHE B YPOK UTPOBBIX
IpoLEAYP, KOTOPBIE IOMOTatoT
NOJIEPKATh MOTUBALIUIO
o0yyaromuxcs K MoJy4eHHIo 3HaHuil,
HaJIa)KUBAHUIO TO3UTUBHBIX

N — POIII MEKIMYHOCTHBIX OTHOILEHUN B

pasBUTHE KU3HH H 15 15 https://resh.edu.ru/ KJIACCE, IOMOTal0T YCTAHOBJIEHUIO

Jee PemryEI'D no0posxenaTenabHoi aTMmochepbl BO

https://ege.sdamgia.ru/ BpEeMs YpPOKa; * IPUMECHECHHE

TPYIIIOBOM pabOTHI UK pabOTHI B
napax, KOTOpble ydaT 00ydJaronuxcs
KOMaHJIHOU paboTe u
B3aUMOJICHCTBUIO C APYTUMU
00yJaronuMucs

HpOPICXO)K,I[eHI/Ie POIIT * IIpUBJICYCHUC BHUMAaHMUS

HCTOBEK — 10 1 https://resh.edu.ru/ 00ydJaronmxcs K HEHHOCTHOMY

AHTpOTIOTeHeES PemryEI'D acCIIEKTy U3y4aeMbIX Ha YpPOKax

https://ege.sdamgia.ru/

HBHeHHﬁ, HCIIOJIB30BaHHUC



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

BOCIIUTATEIILHBIX BO3MOKHOCTEH
CoJ/IepKaHus y4eOHOTO TIpeaMeTa
Yyepe3 AEMOHCTPALUIO 00YJIarOIUMCS
HPUMEPOB OTBETCTBEHHOTO,
TPaKIAHCKOTO MOBEACHHUS,
TIPOSIBJICHUS YEIOBEKOIIOOUS 1
JT0OpOCEPICUHOCTH, Yepe3 moadop
COOTBCTCTBYIOIIHUX TCKCTOB AJIA
YTCHUS, 3a4a4 IJId pCIICHUA,
MPOOJIEMHBIX CUTYallui st
00CYXJIeHUs B KJIacce

DKoJorus — Hayka
0
B3aMMOOTHOIIEHHUAX
OpPraHHU3MOB U
HaJOpraHN3MEHHBIX
CHUCTEM C
OKpYyKaroleun
cpenou

0.5

POIII
https://resh.edu.ru/
PemryEl'D
https://ege.sdamgia.ru/

* IPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (OpPM paboThI C
00y4aroIUMUCS: UHTEIIEKTYaIbHBIX
UTp, CTUMYJIUPYIOIIUX
MI03HABATEIBHYIO MOTHBAIIHIO
oOyuaromuxcsi; * IpUMEHEHNE
IpyNIoBoOi paboOTHI UK pabOTHI B
napax, KOTopble yyaT 00y4arouxcs
KOMaHJHOH paboTe U
B3aUMO/ICVCTBUIO C APYTUMU
o0OyyaroluMucs; * No0yxaeHue
oOyyaromuxcs coO01aTh Ha YpOKe
OOIICTTPUHATHIE HOPMBI IIOBE/ICHUS,
npaBuia OOLIEHUS CO CTAPIINMU
(megaroruyecKkuMu pabOTHUKAMU) U
CBEpPCTHUKaMH (00yUaroluMucs),
NPUHIMIBI Y4eOHOH TUCIUIIIMHBI U
CaMOOpraHu3aIuH



https://resh.edu.ru/
https://ege.sdamgia.ru/

* BKJIFOYCHHE B YPOK HI'POBBIX
IPOLEIYP, KOTOPBIE TOMOTAI0T
MoAACPIKATH MOTUBAIIHUIO
o0yJaromuxcs K MoJy4eHHI0 3HaHUi,
HaJIQ)KUBAHUIO TIO3UTHBHBIX

POIII MEKJIMYHOCTHBIX OTHOLIEHUN B
Opraau3mMsl 1 9 15 https://resh.edu.ru/ KJIacCe, TOMOTAr0T YCTAHOBJIEHHUO
cpena oOuTaHus ' PemryEI'D n00poKeTaTenbHO aTMochepsl BO
https://ege.sdamgia.ru/ BpEeMs ypOKa; * IPUMCHECHHUE
IpyNIoBOM paboOTHl MK pabOTHI B
napax, KOTOpble y4aT 00y4aromuxcs
KOMaHJHOM paboTe u
B3aUMOJICUCTBUIO C APYTUMU
00ydJarmuMucs
POII
DKOJIOTUsl BUJOB U 9 05 https://resh.edu.ru/
MOMYJANN PemryEI'D
https://ege.sdamgia.ru/
* IPUBJICUCHUE BHUMAHUS
o0yyaromuxcs K LEHHOCTHOMY
ACHEeKTy U3Y4aeMbIX Ha ypOKax
SIBIICHHH, HCITOJIb30BaHUC
Dkonorus POIII BOCIIUTATEIHHBIX BO3MOKHOCTEH
COOOIIIeCTB. 12 05 https://resh.edu.ru/ coJiep KaHus yueOHOTo MpeaMeTa
DKOoJIoruyecKue PemryEl'™D yepes3 AEMOHCTPALUIO 00YJaroIUMCS
CHCTEMBI https://ege.sdamgia.ru/ IPUMEPOB OTBETCTBEHHOIO,

IPaXKIaHCKOTrO TIOBEICHMS,
IPOSIBJIICHUS YEIIOBEKOIIO0US U
n00pocepaeyHOCTH, Yepe3 moao0p
COOTBETCTBYIOIIUX TEKCTOB ISt



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

YTEHHS, 33124 JJIs PeIICHHUS,
NpOOJIEMHBIX CUTYalluH ISt
00CYyXJIeHUS B KJ1acce

10

buocdepa —
riao0anbHas
JKOCHCTEMA

POIII
https://resh.edu.ru/
PemryEl'D
https://ege.sdamgia.ru/

* BKJIFOYEHHE B YPOK UTPOBBIX
IpoIEeyp, KOTOPbIE IOMOTatoT
HoJiep>KaTh MOTHBALIHIO
oOyyaromuxcst K MOJIy4eHHUIO 3HaHUH,
HaJIa)KMBAHUIO TIO3UTUBHBIX
MEXXJIMYHOCTHBIX OTHOILICHHH B
KJIacce, IOMOTatoT YCTaHOBJICHHUIO
T0OpOXKeIaTesIbHON aTMOC(EPHI BO
BpeMs ypOKa; * IPUMEHEHNE
IpYyNIIOBOM pabOTHI MK pabOTHI B
napax, KOTopble yyaT 00y4Jarouxcs
KOMaHJHOH paboTe u
B3aUMOJICHCTBUIO C APYTUMH
o0yJarouMucs

11

YenoBek u
OKpY’Karolas cpena

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* IPUMEHEHHE Ha YpOKe
MHTEPAKTUBHBIX (OpM pabOTHI C
00y4alOMMMUCS: UHTEJICKTYaTIbHBIX
UTP, CTUMYJIAPYIOIIAX
MI03HABATEIBbHYIO MOTHUBAIIUIO
o0yyaromuxcs; * IpUMEHEHNe
IpyNIoOBOM pabOTHI MK pabOTHI B
napax, KOTOpbIe y4aT 00ydJaroImuxcs
KOMaHJHOM paboTte u
B3aUMOJICUCTBUIO C APYTUMU
00y4aromuMucs; * No0yx1eHue
oOyuaromuxcs co0JII01aTh Ha YPOKe



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

OOIIEPUHATHIC HOPMBI TIOBEICHHS,
npaBuiia OOLIEHUS CO CTAPIIUMHU
(megarorn4eckuMu pabOTHUKAMHU) U
CBEpPCTHHKAMH (0OyUJaIOIUMUCs),
NPUHIMIBI Y4eOHOH TUCIUITIIMHBI U
CaMOOpPTaHN3aINH

12

PesepBHOE Bpems

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

¢ IPUBJICYCHHUC BHUMAHUSA
o0yJaromuxcs K HEHHOCTHOMY
ACMEKTy U3Y4aeMbIX Ha ypOKax
SIBTICHHUI, HCITOJIb30BAHHE
BOCIIUTATEIILHBIX BO3MOKHOCTEH
coj/iepKaHus yueOHOTO TIpeaMeTa
gyepe3 IEMOHCTPAINIO 00YJarOIIMCSI
IPUMEPOB OTBETCTBEHHOTO,
Ipa)xJIaHCKOTO MOBEICHHS,
MPOSIBJICHUS YEJIOBEKOIO0US 1
T00POCEPACYHOCTH, Yepe3 Moa00p
COOTBCTCTBYIOIIHUX TCKCTOB IJIA
YTEHUs, 3a]1a4 JUIsl PEIICHUS,
pOOJEMHBIX CUTYaIUd JIJIs
00CyX/IeHUS B KJIacce

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

7.5



https://resh.edu.ru/
https://ege.sdamgia.ru/

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoaunuyecrBo yacos
Ne n/m Tema ypoka Kontpoabubie | IIpakTnueckue
Bcero
padoTbI padoThbI
1 buonorus kak KOMIUIEKCHas HAyKa U KaK 4aCTb COBPEMEHHOI'O 00IIECTBa 1
2 JKuBble cucTEMBI U UX CBOMCTBA 1
3 BxopanHast koHTpOaBHAs paboTa 1 1
4 Hctopust oTKpeITHS 1 M3ydeHus kieTku. Kiierounas Teopust 1
MeToabl MOJIEKYIISIPHOM M KJIeTOUHOM Onosoruu. Ilpaktuueckas pabora
5 «M3ydyenue MeTo10B KJIETOYHOM Ouosnoruu (xpoMmaTorpadus, anekrpodopes, 1 0.5
muddepennuansHoe neHtpudyruponanue, [1LP)»
XHWMHYECKUH COCTAB KIETKH
MuHepalibHbIE BEIIECTBA KIETKH, UX OMOJIOTHYECKas POJIb
3 Opranuyeckue BeliecTBa kKieTku — Oenku. JlabopaTopHas pabota 1 05
«Ob6Hapyx)eHHe OEIKOB ¢ IOMOILBI0 KAUeCTBEHHBIX PEAKLIUi» '
9 CoiicTBa, K1accuukanus 1 QyHKIUN OEJIKOB
10 Oprannueckue BelecTBa KIETKH — YTIeBOIbI
11 Opranuyeckue BelecTBa KJIETKU — JIMIHUIbI
12 Hyxneunoseie kucnotsl. JIHK u PHK. JIaGoparopnas pabota «MccnenoBanue 1 05
HYKJIEMHOBBIX KUCIIOT, BBIZICIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY
13 Crpoenue u Gpynkiuu ATO. [Ipyrue nykineosunrpudocdarsl (HTD) 1
14 CexBenupoBanue JIHK. MeToibl TEHOMUKH, TPAHCKPUITOMUKH, TPOTECOMUKH 1
15 MeTtob1 CTpYKTYpHOI OHosIorun 1
16 Tunel knerok. [IpokapuoTnueckas KieTka 1
17 Crpoenue sykapuoTnueckoi kiuetku. [Ipakrudeckas padora «M3yuenue 1 0.5




CBOMCTB KJICTOYHOU MeMOpaHbI»

18 [loBepXHOCTHBIN annapatr KJIETKH

19 OnnomeMOpaHHbIe opraHouibl KieTku. [Ipaktuueckas padora «3yuenue 05
JBUKCHHUSI [IUTOTIIIA3MbI B PACTUTENBHBIX KIETKAX)
[lonyaBTOHOMHBIE OpPTraHOWIBI KIIETKU: MUTOXOHJIPHH, TUIACTH/IBL.

20 JlaboparopHas padoTa «lccieqoBanue mia3Molin3a u JACTIa3MoIu3a B 0.5
PACTUTENBHBIX KJIETKAX»

21 HememOpaHHbIe OpraHOU/IbI KJIETKH

22 Crpoenue u QyHKIUH sapa

23 CpaBHHTENbHASI XapaKTEPUCTHUKA KIJIETOK 2yKapuoT. JJaboparopHas padota 05
«M3ydenue cTpoeHHs KJIETOK PA3IMYHBIX OPTaHU3MOBY» '
AccuMWISIIMA U TUCCUMMIISILIMS — JBE CTOPOHBI MeTaboau3ma. THumbsl oOMeHa

24 BemecTB. JlabopaTopHas paborta «/3ydeHne KaTaJuTHIECKON aKTHBHOCTH
(hepMeHTOB (Ha MpuMepe aMuiIa3bl WM KaTajaasbl)»
depMeHTAaTUBHBIN XapaKTep peakiuid KJIETOYHOro MeTaboIn3Ma.

25 JlaGopatopHas pabota «/3ydyenne pepMEeHTaTUBHOTO PACIICTICHHS TEPOKCH 1A 0.5
BOJIOPOJIa B PACTHTEIBHBIX M KHBOTHBIX KJIETKAX)»

26 benku-akTHBAaTOPHI U OCIKU-MTHTHOUTOPHI

27 ABTOTpOGHBIN THIT OOMEHA BEIIECTB

28 doTrocuHTE3

29 Xemocunres. JlaboparopHas padota «CpaBHeHHE TPOIIECCOB (DOTOCUHTE3A U 0.5
XEMOCHHTE32)

30 Amnas’poOHbIe opranu3Mbl. Buibsl Oposkenus. JlabopaTopHas pabora
«CpaBHEHUE TIPOIIECCOB OPOKEHUS U IBIXaHUS)

31 AnpoOHBIE OpraHU3MBl. DTaIbl JHEPreTUYECKOr0 0OMEeHa

39 DHeprust MeMOpaHHOTO0 TpagueHTa mpotoHoB. Cunte3 AT®: pabora

npotoHHON AT®-cuHTa3bI




33 Peakiiun MaTpu4HOTO CHHTE3a 1

34 Tpanckpunuus — matpuunsblii cuaTe3 PHK 1

35 TpaHcusiius u e€ sTanbl 1

36 KonupoBanue aMuHOKHCIIOT. Posib prbocom B OMocuHTE3e Oenka 1

37 Opraau3anus reHomMa y ITpoKapuoT U dyKapruoT 1

38 MornexymsipHbIe MEXaHU3MBbI YKCIIPECCHH T€HOB Y YKapuOT 1

39 Bupycbl — BHeKJIeTOUHBIE ()OPMBI )KU3HU U OOJIUTaTHBIC TAPA3UTHI. 1 05
[IpakTrueckas padora «Co3anue MOJIeIn BUPYCa» '

40 BupycHsbie 3a005ieBaHuUs 4e€JI0BEKA, )KUBOTHBIX, PACTCHUH 1

41 HanorexHonoruu B OMOJIOTHH U MEAUIIMHE 1

42 JKU3HEeHHBIN UK KIETKH 1

43 Matpuunsiii cuate3 JJTHK 1

44 Xpomocomsl. JIabopatopHast pabota «M3ydeHne XpoMocoM Ha TOTOBBIX 1 0.5
MHUKpOTIperapaTax»

45 JleneHne KICTKH — MHTO3 1

46 Tuner knetok. Kapuokunes u nurokunes. Jlaboparopnas padora «Habmonenne 1 05
MHTO3a B KJI€TKaX KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX MHUKPOITperiapaTax ) '

47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK

48 Opraau3M Kak eMHOE 11eJI0e

49 Tkanu pacrenuii. JJabopartopnas padora «/3yueHne TkaHel pacTeHu» 0.5

50 TkaHu )KMBOTHBIX | 4YesioBeka. JlaboparopHas padora «3yueHue TKaHeu 1 05
KUBOTHBIX)»

51 Opransl. Cuctemsl opranoB. JlabopatopHas padota «3yueHrne opraHoB 1 05
LBETKOBOT'O paCTEHUS»

52 Omnopa Tena opraHu3MoB

53 JIBu>KeHHE OpraHUu3MOB




54 [Iutanue opraHnu3MoB 1

55 [InTanne MO3BOHOYHBIX )KUBOTHBIX. [IulieBapuTenbHas CUCTEMA YEJIOBEKa 1

56 JlpIxaHne OpraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKa 1

58 TpaHCTOpT BEIIECTB y OPraHU3MOB 1

59 KpoBeHocHast cuctemMa N03BOHOYHBIX JKUBOTHBIX M YEJIOBEKA 1

60 Brinenenue y opranusmos 1

61 3ammura y OpraHu3MoB 1

62 NmmyHHas cuctema dyenoBeka 1

63 Pa3znpaxxumMocTs U perysauus y opraHu3MoB 1

64 I'ymopanbHast perysasius ¥ S3HIOKpUHHAs CUCTEMa KHBOTHBIX U YEJIOBEKa 1

65 DopMBI pa3MHOKEHHUST OPTaHU3MOB 1

66 [TomoBoe pa3MHOKEHHE 1

67 Meiio3 1

68 I'amerorenes. O6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. JlabopaTopHast 1 05
paboTta «M3ydeHue cTpoeHHs MOJIOBBIX KIETOK HAa TOTOBBIX MUKPOITIPETIapaTax» '

69 WNuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI'€HE3

70 3akiazika OpraHoB M TKaHEH U3 3apOJIbIIIEBbIX JTUCTKOB

71 Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas pabora «BbIsiBIeHHE TPU3HAKOB 1 05
CXOJICTBA 3aPOJIBIIIEH TO3BOHOYHBIX JKUBOTHBIX)

7 PazmHoxeHue u pazputue pactenuil. JlJaboparopnas pabora «CtpoeHue 1 05
OpPraHOB Pa3MHOXEHHUS BBICUINX PACTCHUI»

73 Hctopus cTaHOBIIEHUS U Pa3BUTHS TEHETUKHU KaK HAYKH 1

74 OcHoOBHbIE MOHATHUS U CUMBOJIBI TeHeTUKH. JlabopaTopHas pabota «/{po3oduna 1 05
KaK 00BEKT F€HETUYECKUX HCCIICIOBAaHUI '

75 3aKOHOMEPHOCTH HaclleI0BaHMsI TPU3HAKOB. MOHOTMOpHUIHOE CKPELIBAHNUE. 1 0.5




[Ipaktuueckas padota "M3yueHue pe3yinbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y Ip030(HIbI"

76 [uTonornyeckre OCHOBBI MOHOTHOPUIHOTO CKPEIIUBAHHUS

77 Ananuzupytolee ckpenBanyue. HermonHoe JOMUHHpPOBaHNE

78 Jurubpunnoe ckpemmBanue. [Ipaktudeckas padbora «3ydenne pe3yabTaToB 1 05
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(IITBDY '

79 [{uTonornyeckre OCHOBBI AUTHOPUIHOTO CKPELUBAHUS 1

80 CuenieHHOe Hacjie10BaHUE MPU3HAKOB 1

81 XPpOMOCOMHasI TEOPHS HACIIEACTBEHHOCTH 1

82 I'enernka nona 1

83 I'eHOTHT Kak IEIOCTHAS cUCTEMA 1

84 ['eneTnyeckuii KOHTPOIIb PA3BUTHS PACTEHUI, )KUBOTHBIX U YEJIOBEKA 1

85 N3meHunBOCTHh NpHU3HAKOB. BUbl N3MEHUHBOCTH 1

86 MonudukanonHas U3MEHUYUBOCTh 1
Bapuanuonnslii psa u Bapuaiiontas kpusas. JlabopatopHas paborta

87 «HMccnenoBanne 3akOHOMEPHOCTEH MOAU(PUKAIIMOHHON U3MEHYUBOCTH. 1 0.5
[locTpoeHne BapralMOHHOTO Psifia ¥ BAPUALIMOHHON KPUBOW»

88 I'enoTunuueckas n3MeHINBOCTh. KOMOMHATHBHASI H3MEHUMBOCTh 1

89 MyTranuonHast ©3MeHYMBOCTb. [IpakTuueckas padora «MyTauu y apo30Quisl 1 05
(Ha TOTOBBIX MUKpOIpENapaTax ) '

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIiecca. DIMUTCHETHKA U STTUTEHOMHUKA 1

91 I'enernka yenoseka. [Ipaktudeckas padbora «CocTaBieHUE U aHATTN3 1 05
POJOCIOBHOM»

92 MeToapl MEAUIIMHCKOM T€HETUKHU 1

03 3HaYeHNEe MEIUIIMTHCKON TeHETUKY B TIPEJIOTBPAIICHUH U JICUCHUN 1
TeHETUYECKUX 3a00JIeBaHUN YeJI0BEKa

94 OcHoBHbIe IOHATHS cenekiuu. JJaboparopHas padora «M3yueHue copTos 1 0.5




KYJIbTYPHBIX paCTeHI/Iﬁ U IOPOJ JOMAITHUX KUBOTHBIX»

MeTtob1 ceneKMoHHOM paboThl. JlJaboparopHas padoTa «3yueHue MeTo0B

95 . 1 0.5
CEJICKLIUU PaCTEHUII»

9 JlocTrxkeHusl ceNeKIUU PacTeHUH 1 )KUBOTHBIX. [IpakTudeckas pabora 1
«[IpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHEe U UCTIOJIb30BaHUE T'€HETHYECKUX PECYPCOB 1

08 BuotexHonorus kak Hayka u OTpacib nmpou3BoacTBa. [Ipaktuyeckas pabora 1 05
«M3yuenue 06beKTOB OMOTEXHOIOTUI

99 OCHOBHBIC HANPABJICHUS CHHTETHYECKON OMOIOTHI 1

100 XpoMOCOMHasi U TeHHAst WH)KEHEPHUs 1

101 MemunuHckre OMOTEXHOIOTHN 1

102 [Ipomexxyrounas atrectarus. KontpoasHas padora 3a kype 10 kimacca 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5




11 KVIACC

Ne i/m

Tema ypoka

KoaunuyecTBo 4acoB

KouTpoiabHbIe
Bcero P
padoThI

IIpakTnyeckue
padoTsI

OBomtonronHas reopus Y. Jlapsuna

JBrKyiue cuiibl 3BOIOIMY BUI0B 1o Y. JlapBuny

Boprba 3a cyniecTtBoBaHNE, €CTECTBEHHbIM U HCKYCCTBEHHBINH 0TOOD

Bxonnas KOHTPOJIbHAasA pa60Ta

JTtanel SBOJIIOLIMOHHOI'O IMponecca: MUKPO3BOJIIOHA U MAaKpPO3BOJIOIHA

o OB~ W IN| P

HOHYJISIHI/ISI — DJICMCHTAapHad CAWHUIA 3BOJIIOINN

RlRrRrRP PR
H

3akoH reHeTrueckoro paBHosecus k. Xapau, B. BaitnGepra.
Jlaboparopnas pabota «BplsiBlIeHHEe H3MEHUYUBOCTH Y 0c00€l OTHOTO
BHJIQ»

[EEN

0.5

DneMeHTapHbIC (PAKTOPHI IBOIIOIUN

O¢ddext ocnoBatemnst. DPPeKT OYTHUIOUHOTO TOPIIBIIIKA

10

Murpanuu. U3omsun nonysiuii: reorpaduyeckas, Ouoioruueckas

11

EctecTBeHHbIN 0TOOpP — HamnpapBiAOLUil (PaKTOp 3BOIIOLUU

12

[TonoBoii oT60p

RlR Rk

13

[Tpucnoco0IeHHOCTh OPTaHU3MOB KaK Pe3yIbTaT MUKPOIBOJFOIIHH.
JlaGopartopnast pabota «M3ydenue apoMopd030B U UANOANANTALINN Y
pacTeHuil U YKUBOTHBIX)

0.5

14

[Tpumeps! prCOCOOICHUH y OpraHu3MOB: MOp(dosiorndyeckue,
¢dusnonoruueckue, GHOXMMUYECKHE, MoBeieHYeckue. JlabopatopHas
pabota «IIpucnocobaeHns OpraHu3MoB U UX OTHOCUTEINIbHAS
1IEJIECO00PA3HOCTHY

0.5

15

Bupn, ero xpurepuu u ctpykrypa. Jlaboparopnas pabora «CpaBHeHHE

0.5




BUJIOB 110 MOP(OJIIOTUYECKOMY KPUTEPHUIO)

16 CrpykTypa B2 1

17 BunooOpa3oBanue kak pe3yabTaT MUKPOIBOJIIOIUH 1

18 CBs3b MUKPOIBOIIOLMH U ATTUIEMHUOIOT I 1

19 Makponssosrorus. [laneoHTonorndeckne MeTo bl N3y4eHUs SBOJTIOINH 1

20 Bbuoreorpaduyeckre METOABI H3y4EHUS IBOIIOIUN 1

21 OMOPHOTIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOTbI 1
U3YUYCHHS IBOJIOIIUH

99 MoneKynsipHO-TeHETHUECKUE, ONOXMMHUYCCKHE U MaTeMaTHYECKHE 1
METOIbI H3YUCHHSI BOTIOIIUN

23 OO01mure 3aKOHOMEPHOCTH BOJTIOIHH 1

24 AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIOIHH 1

25 Hayunble runoressl NpOMCX0KIEHUS KU3HU Ha 3emiie 1

26 JloHaydHBIEC IPEACTABICHUS O 3aPOKICHUU KU3HH 1

27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOU IBOTIOLUU 1

28 ['umoTe3sl 3apoKACHUS KU3HA 1

29 Hctopus 3emnn u MeTob! e€ n3ydenus. JlaboparopHas pabota 1 05
«3yueHne 1 OMMCAHNE UCKOMIAEMBIX OCTATKOB APEBHUX OPTaHU3MOB) '

30 HavanpHbIe 3Tanbl OpraHuIeCcKOM IBOJTIOIHIH 1

31 DBOITIONNS DYKapUOT

39 OCHOBHBIE 3TaITbI BOIOIUH PACTUTEIHLHOTO Mupa. [IpakTndeckas 1 05
paborta «/3ydyeHrne 0cOOEHHOCTEH CTPOCHUS PACTCHUI Pa3HBIX OTACIIOBY '

33 OCHOBHBIE 3TaIlbl 3BOTIOIUH )KHBOTHOT'O MUpPa 1

34 DBoOIHS KUBOTHBIX. [IpakTdeckas padora «M3ydyenne ocoOeHHOCTEH 1 05
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 Pa3ButHe %u3HU Ha 3emiie 110 3paM U Iepruojam 1




36 MaccoBble BBIMUPaHUSI — 3KOJIOTHYECKUE KPU3UCHI ITPOILIOTO 1

37 CoBpeMEHHBIN IKOJOTUYECKUN KPU3UC, €Er0 0COOCHHOCTH 1

38 CoBpeMeHHast CUCTEMa OPraHUYECKOTO MPOILIOTO 1

39 OcHOBHBIE CUCTEMAaTUYECKUE TPYIIBI OPraHU3MOB 1

40 AHTpOTONIOTHSI — HayKa O YEJIOBEKe 1

41 PasButne npeacTaBiaeHui O MPOUCXOKICHUH YEIIOBEKA 1
MecTo yenoBeka B cUCTeMe opranudeckoro mupa. Jlaboparopnas padota

42 «M3yueHnne 0cOOCHHOCTEH CTPOCHUS CKeleTa YeIOBeKa, CBI3aHHBIX C 1 0.5
MPSIMOXOXKACHUEM

43 JIBI>KyIIIME CUITBI aHTPOIOTEHE3a 1

44 CooTHouleHrne OUOIOTHYECKUX U COLIMANBHBIX (PAKTOPOB B 1
aHTPOIIOTeHE3e

45 OCHOBHBIE CTaJIH AHTPOIIOTEHE3a

46 [TaneoreHeTrKa U MaJeOreHOMHKA

47 DBOJIOIUS COBPEMEHHOTO YeIOBeKa

48 Yenoseueckue pachl. [Ipaktuyeckas padora «/3yueHue 3K0I0ru4ecKux 1 0.5
aZlanTaIuid YeIOBEKa»

49 MeXTUCITUTUTHHAPHBIE METOTBI AaHTPOTIOJIOTUN

50 3apokaeHuE U pa3BUTHE YKOJIOTUN

51 Mertoapl skonoruu. JlaboparopHas pabora «3ydueHne MeTo10B 1 0.5
9KOJIOTHUECKHUX MCCIICTOBAHUI)

52 3HavYeHHUE SKOJIOTMUYECKUX 3HAHUH JJI YeIOBEKa

53 Okosornyeckue pakTopsl 1
AbuoTtndeckue axTopbl. CBET KaK IKOJIOTHIECKHUMA (PakTop.

o4 Jlaboparopnas padota «BplisiBiIeHHe TpUCTIOCOOIEHUI OPraHU3MOB K 1 0.5
BIIMSTHUIO CBETA»

55 Abuotnueckue akropsl. Temneparypa Kak 3KOJIOrHUECKuil pakTop. 1 0.5




Jlaboparopnas pabota «BplsiBieHne nprucnocodieHuil OpraHu3MoB K
BIIUSTHUIO TEMIIEPATYPhD»

AbuoTtnyeckue hakTopsl. BIakHOCTB Kak 3KOJIOTHUECKUH (pakTop.

56 JlaGopaTopHasi paboTa « AHaTOMUYECKHE OCOOCHHOCTH PACTeHUHN U3 1 0.5
Pa3HBIX MECT OOUTAHUS»

o7 Cpenbl oOuTaHUS OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznennsie pOpMbI OpraHHU3MOB 1

60 buotnueckue pakropsl 1

61 3HayeHne OMOTHYECKIX B3aUMOICHCTBUH IS CYIIIECTBOBAHHS 1
OpraHU3MOB B CpeJie OOUTAHUS

62 DKOJIOTMYECKUE XapaKTEPUCTUKHU NOMYJIALIAN 1

63 OcHOBHBIE TOKA3aTeH MOMYJISIINN: YUCICHHOCTD, INIOTHOCTD, 1
BO3pacTHasl M MOJIOBast CTPYKTypa

64 OCHOBHBIE TIOKA3aTeIH MOMYJSIUH: POKIAEMOCTh, IPHPOCT, TEMIT 1
pOCTa, CMEPTHOCTh, MUTPAIIUU

65 DKoornyecKasi CTpyKTypa OIS I

66 JlmHaMyKa OIS U €€ PeTyIsIus 1

67 Kpussie pocta uncieHHOCTH nonyasiuun. KpuBble BBDKMBaHUS

68 Dkonoruyeckas Humra Bunaa. Jlaboparopras padora «IIpucrnocodiaenus 1 05
CeMsIH PaCTEHHH K PacCEICHUION '

69 Bua kak cucrema momysnsiuii 1

70 3aKOHOMEPHOCTH MOBEJEHUS U MUT'PALIMNA )KMBOTHBIX 1

71 Co00111eCTBO OPraHM3MOB — OHOIICHO3 1

72 DxocucreMa Kak OTKpbITasi ccTeMa 1

73 KpyroBoport BeliecTs 1 MOTOK YHEPTUU B SKOCHUCTEME 1

74 OcCHOBHBIE TIOKA3aTEIN IKOCUCTEMBI 1




75 DKOJIOTUYECKUE THUPAMU/IBI 1

76 H3MeHeHust COO0IIEeCTB — CYKIIECCHH

77 [TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMbI MOpeit 1
U OKEaHOB

78 [TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTETIEH, TYCThIHb

79 AHTpPOIIOTr€HHBIE SKOCUCTEMBI

80 VYpb6oskocucremsl. [Ipaktiueckas padora «/3yyeHue u onrcanue 1 05
YPOOIKOCHCTEMBI '

81 3aKkOoHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBHI 1
OpPTraHMU3MOB B KOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPSI3HEHUN pa3HbIX TUIIOB Ha

82 cyOOpraHu3MeHHOM, OPraHU3MEHHOM, HOMYJISIIIMOHHOM U 9KOCUCTEMHOM 1
YPOBHSX

83 brocdepa — obmerranerapaas 00071049Ka 3eMITH 1

84 VYuenne B. U. Bepranckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHOC(hepsI 1

86 KpyroBopoThI BeIIecTB U OMOT€OXMMHUECKUE ITUKITBI 1

87 3oHankHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH 1

88 YcroitunBocTh 6uoChepsl 1

89 DKOJIOTUIECKUE KPU3UCHI U UX IPUIUHBI 1

90 BosneticTBue uenoBeka Ha 6uochepy 1

91 AHTpPOIIOr€HHOE BO3/IECTBUE HA PACTUTEIbHBIN U )KUBOTHBIA MUD 1

92 OxpaHa npupoIbl 1

93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO Pa3BUTHSI YEIIOBEUECTBA U TIPUPOIBI 1

94 ParponansHO€ IPUPOAONIOIB30BAHNE M COXPaHEHHE OMOJIOTHYECKOTO 1
pa3HooOpa3us 3emiu

95 O6006mienne o TeMe «MUKPOIBOTIONUS U €€ Pe3yIbTaThD» 1




96 O6o06menue 1mo Teme «MaKpOoIBOIIONHUS U €€ Pe3yIbTaThD» 1
97 O606menue no teme «IIporcxoxaeHNE U pa3BUTHE KU3HHA HA 3eMIIe» 1
98 O6061enue o teme «IIpoucxoxaeHne 4eaoBeKa — aHTPOIIOTeHE3» 1
99 O0006meHHe 10 TeMe «DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHSIX 1
OPTaHU3MOB»
100 O6006menue mo Teme «OpraHu3Mbl U cpejia OOUTAHUSD) 1
101 O06o001eHne 1Mo TeMe «IKOJIOTHS BUOB U MOMYIISIITHI) 1
102 [TpomexyTounas atrectanus. KontponbHas pabota 3a kypc 11 kimacca
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

buonorus. :11 xnacc: yrimyOneHHbIbINA ypoBeHb: yueOHuk/ B.B. [Taceunuk,
A.A. Kamenckuii, A.M. Py6mos; moa.pen. B.B. Ilaceunnka. — Mockaa:
[Ipocsemenue, 2024. — 336 c.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

https://edso0.ru/ - Enunoe conepskanue oOpa3oBaHUs

https://fgosreestr.ru/ - Peectp mpuMepHBIX OCHOBHBIX 00IIIc00Pa30BaTEeIbLHBIX
pOrpaMm

https://fipi.ru - ®UITN

https://media.prosv.ru/ - usnarensctBo "[IpocBemenue", GeCTUIATHBIA JOCTYII
K DJICKTPOHHBIM BEPCHUSIM YU€OHO-METOAMYCSCKUX KOMILIEKCOB, BXOSIINX B
®denepanbHbIil IEPECUCHD

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

http://window.edu.ru — Poccuiickuii 00111e00pa3oBaTeIbHBIN MOPTA
https://fipi.ru - ®UIIHN - GpenepanbHBIl HHCTUTYT MEAArOTHYECKUX
u3mepenuii. EI'D, OI'D - KOHTpoJIbHO U3MEPUTENIbHBIE MATEPHUAIIBI
(mnemoBepcun). denepalibHbIN OAHK TECTOBBIX 3aJJaHUM (OTKPBITHIN CErMEHT).
Hayuno-uccnenoBarensckas padora. [loBpiieHne kBamudukaum.
https://resh.edu.ru — «Poccuiickas 3JIEeKTpOHHASI LITKOJIa
https://www.yaklass.ru - «IKmacc»

https://education.yandex.ru/home - «SIaaekc. Y ueOHUK»

https://uchi.ru/ - «Yuu.py»

http://www.problems.ru - «3ama4mn»

https://ege.sdamgia.ru/ - «PemyEI'D»
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