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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma 1o 6MOJI0THN HA YPOBHE CPETHETO O0IIero 00pa3oBaHUs
MOTOTOBJICHA Ha OCHOBE CJIEMYIONTUX HOPMATHBHBIX JOKYMEHTOB (pemepaibHOTo
YPOBHS U MTPABOYCTAHABJIMBAIOIINX JOKYMEHTOB IIKOJIBIL:

*denepanpHoro 3akoHa «O0 oOpaszoBanuu B Poccuiickoit ®@enepanumu» OT
29.12.2012 roga Ne 273-D3 ¢ U3BMCHCHUSIMHA U JOIOJIHCHUSIMHU,

I[Tpuka3a Munoopnayku Poccum ot 17 mast 2012 r. Ne 413 «O0 yTBepk1eHUN
benepaibHOTO rocyJapCTBEHHOT0 00pa30BaTEILHOIO CTaHAapTa CPEIHETO OOIIETO
oOpazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480);

e[Ipukaza MunucrepcrBa tnpocBemeHust Poccurickonrn ®Denepamuu  OT
12.08.2022 Ne 732 «O BHeceHUU U3MEHEHMU B (pelepalibHbI TOCYIapCTBECHHBIN
00pa30BaTeNbHBIA CTAaHAAPT CPETHETO OOIIET0 OO0pa30BaHUs, YTBEPXKICHHBIH
npukazoM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @eaepanuu ot 17 mas
2012 r. Ne 413» (3apeructpuponan 12.09.2022 Ne 70034);

[Ipukaza MuHuncrepctBa mnpocsemenuss Poccuiickon @enepamuu  OT
18.05.2023 Ne 371 «O0 yTBepxeHuu (heaepaibHON 00pa30BaTEIbHON MPOrpaMMBI
cpeaHero ooiiero oopazoBanus» (3apeructpuponan 12.07.2023 Ne 74228);

*Konuenuuu mnpenojgaBanust yuyeoHoro mpeameta «buonorus» (Omobpena
pemieHueM (enepanbHOro y4eOHO-METOAMYECKOrO OOBEAMHEHMST MO 00IIeMy
o0pa3zoBaHuI0, NPOTOKOJ OT 29 anpesns 2022 r.);

eCanurapubeix npaBwi CII 2.4.3648-20 «CaHUTapHO-3MIUAEMHOJIOTHYECKUE
TpeOOBaHMS K OpPraHU3aIllMU BOCIUTAHUSA U OOYUYEHHUS, OTAbIXa U O3OPOBJICHUS
JIETEH M MOJIOJICKM;

[Ipukaza MunucrepctBa npocsemenus P® ot 02.08.2022 Ne 653 «O06
yTBEPKIAEHUU (PeepalibHOrO MEePEUHs JIECKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JIOMYIIEHHBIX K HMCIOJIb30BAHUIO MPU PEaM3alMi UMEIOUIUX TOCY/IapCTBEHHYIO
aKKpenuTanuio  obpazoBarenbHbIx — mporpamm  HOO, OO0, COO»
(3apeructpuponan 29.08.2022 Ne 69822).

Pabouast mporpamma ydeOHoro mnpeamera «buosorus. ba3zoBblil ypoBeHbY
(manee - pabouas mporpamma) BKJIFOYAET:

- MOSICHUTEJILHYIO 3aIUCKY,

- coJiepKaHne yIeOHOro IIpeaMeTa,

- IJTAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUSI IIPOTPAMMBI Y4eOHOTO MpeIMeTa,

- TEMAaTHYECKOE MJIAHUPOBAHHUE.

[TosicHuTenbHast 3amMcka oOTpa)kaeT oOlMe Uedd ¢ 3aJaud  HU3y4YeHUs
NpeaMeTa, XapaKTEPUCTUKY MCHUXOJOTUYECKUX MPEANOChUIOK K €ro HU3y4eHUIO
IIKOJIbHUKAMU;, MECTO B CTPYKTYpe Y4eOHOTO IIaHa, a TAKXKE MOJIXO0JbI K 0TOOpY
COZIEpKaHMs, K OMNPEACICHUIO IUIAHUPYEMBIX PE3yJbTaTOB M K CTPYKType
TEMaTUYECKOTO MIAHUPOBAHUS.



Conepxkanre OOydYeHHsI PACKPBIBACT COJACPKATEIbHBIC JIMHUHM, KOTOPHIC
MpeiaratoTes A 00s13aTeIbHOTO M3YUYEHHS B KaXKJIOM KJIacce CPeHEU IIKOJIbI.
Conepxkanne oO0ydeHUs B KaKIOM KJacce 3aBepmiaercs mnepeuyHeM YVY][ —
MO3HABATENIbHBIX, KOMMYHUKATHUBHBIX U PETYJIATUBHBIX, KOTOPHIE BO3MOKHO
dbopmupoBath cpecTBaMu yueOHoro npeamera «buosorus» ¢ yuéToM BO3pacTHBIX
0COOEHHOCTEH IKOJIbHUKOB.

[Inanupyemble pe3yibTaThl BKIIOYAIOT JIMYHOCTHBIC, METANpPEIMETHBIC
pe3ynbTaThl 3a Mepuoj 00y4YeHUs], a TakKe MPEAMETHBIC JOCTHKEHUSI IIKOJIbHUKA
3a KaXXJIbIi TOJ] 00y4eHHUsI B CpeTHEHN IIKOJIE.

B TemaTudeckom MiIaHUPOBAHUM PACKPBIBAETCS IPOIPAMMHOE COJEpKAHUE C
YKa3aHUEM KOJUYECTBA AKaJEMHUYECKUX YacOB, OTBOJAUMBIX Ha OCBOCHHUE KaXKIOU
TeMbl y4eOHOro MpenMeTa, y4eOHOro Kypca (B T.4. BHEYPOUHOU JEATEIBHOCTH),
y4eOHOTrO MOJYJSi YU BO3MOKHOCTH HCIIOJIb30BAHUS MO ATOM TEME DJIEKTPOHHBIX
(G poBBIX) 00pa30BATENBHBIX PECYPCOB, SIBISIONIUXCS Y4EOHO-METOANYECKUMU
MartepuasiaMu  (MyJIbTUMEIUNHBIE MPOTPAMMBI, JJICKTPOHHBIE YYCOHUKH U
3aJJTaYHUKH, AJIEKTPOHHbIE OWONMOTEKH, BHPTyaJbHbIE JIA0OPATOPUH, HIPOBBIE
MPOTPaMMBbl, KOJUIEKIIUU ITU(POBLIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOJIH3YEMBIMU
JUTs1 0OYYEeHUS U BOCIIUTAHUS Pa3IUYHBIX TPYIII MOJIb30BaTENEH, TPEICTaBICHHBIMU
B 2JIEKTPOHHOM (IIU(POBOM) BUJIE U PEATTU3YIOIUMHU JUIAKTHIECKHIE BO3MOKHOCTH
UKT, cogepkaHue KOTOPHIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHuu, a
TaK ke (hOpMbI peaanu3aluyi BOCIUTATEIbHOIO MOTEHIIUAJIA TEM, Pa3/IeJIOB y4eOHOTO
npeaMeTa, yaeOHOro Kypcea (B T.4. BHEYPOUHOU JEATEIbHOCTH), y4eOHOTO MOTYJISL.

[Iporpamma mo y4yebHOMy mpeamery "buonorus" (manee - Ouwonorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pa3zpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanun»,
dI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUI (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYuebnsiii npeamer «buosnorus» yrayonéanoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSICTCS OJIHUM W3 KOMIIOHEHTOB MpeIMEeTHOM obsiactu «ECTecTBEHHO-
Hay4Hble nipeaMeThDy. CornacHo nojioxeHusM GI'OC COO npodunbHbie yueOHbIS
NpeaMEeThl, H3ydaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIOTCS  CIOCOOOM
muddepennranun  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
MPU3BaHBl OOCCIEYUTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIKMM, CpPEITHUM
o01IUM, CpeHUM TTPoeCCUOHATILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JIOMKEH OBITh OpPUEHTHPOBAH Ha
MIPUOPUTETHOE peIIeHuE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTaned 00yJaromuxcss W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOW 00JIaCTM HAyYHOTO 3HAHUWA, CBS3aHHOTO C OHMOJOTHEH,
MEIULIMHOM, YKOJIOTUEN, TICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.



[Iporpamma no yaeOHoMy nipeameTy "buonorus” naér npencraBieHne o 1ean
U 3a/ayax u3y4yeHus yueOHoro mpeamera «buonorus» Ha yriayOn€HHOM ypOBHE,
ompenenser o0s3aTeabHOE (MHBAPUAHTHOE) TMPEIMETHOE COJIEpKAHUE, €ro
CTPYKTYpPUpOBAaHME TIO0 pa3jieliaM M TeMaM, paclpeelieHde Mo Kiaccam,
PEKOMEHJIyeT TMOCIEA0BaTeIbHOCTh HU3YyYEHUsS YYEOHOro marepuaia ¢ Y4ETOM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBfA3€H, JIOTUKU y4eOHOTro Mpoiiecca,
BO3PaCTHBIX 0COOEHHOCTEH 00yyaronuxcs. B mporpaMme o 6M0I0ruu peaan3oBaH
MPUHITUI PEEMCTBEHHOCTHU C U3yY€HHEM OHUOJIOTMU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Oyarojaps dYeMmMy [pPOCMAaTPUBAECTCS  HANpPABJICHHOCTh  Ha
MOCJIEyIONIee pa3BUTHE OWOJOTMYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  HKOJIOTHUYECKOTO
MBIIIEHUS, IPEICTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOILIEHUS K OKpY>Karolllel MpUpoaAHOH cpene. B mporpamme no 6uosoruu takxe
NOKa3aHbl BO3MOYKHOCTH YyuyeOHoro mnpeamera «buonorus»» B peanuzauuun
tpedoBannii ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
IPEeIMETHBIM pe3yJbTaTaM 00ydeHHs U B JOPMUPOBAHUU OCHOBHBIX BHIOB yueOHO-
MO3HABATEJIbHOM JICSITEIbBHOCTH OOYyYarolIMXcsl MO OCBOCHHUIO COJIEpKAHUS
OMOJIOrMUecKOro 0Opa3oBaHMs Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHMUsL.

VY4eOHsblil npeamer «buosorus» Ha ypoBHE CpelHEro ooIero oopa3oBaHus
3aBepIaeT OMOJIOrH4ecKoe 00pa30BaHME B IIKOJIE U OPUEHTHPOBAH HA PACIIUPEHUE
U yIIIyOJIeHHE 3HAaHUN 00y4aroluXcs 0 dKUBOM NPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHOW OMOJIOTHH, YMOPUOJIOTUN U OMOJIOTUU Pa3BUTHSA, T€HETUKHU, CEJIEKIINH,
OMOTEXHOJIOTUHU, IBOJIOLMOHHOTO YYEHUS U SKOJIOTHH.

N3yuenue yueOHOro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIUXCA K MOCIEAYIOIIEMY IOJTYyYEHUIO
Ovonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusX  CPEIHEro
npogeccuoHanbHoro oopa3zoBanusi. OCHOBY €ro COAep KaHUs COCTaBISET CUCTEMA
OMONOTUYECKUX  3HAHUW, TOJIYYEHHBIX TIPU U3YYCHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3[eioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUS TOJy4YarOT pa3BuTHe. Tak,
paclIMpeHbl U YIIyOsleHbl OWOJOTMYEeCKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepHsAX, OpPraHU3ME YEIIOBEKa, OOIMX 3aKOHOMEPHOCTIX JKH3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIETYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HMHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMU OOYUYAIOMIMMUCS TIPU W3YUECHUU
bu3uKY, XUMHUH, TeoTpaduu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mpeamery "buosiorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOAbl K HW3Y4YEHHIO OHOJIOTHH.



CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOrMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce uzydarorcs
OCHOBBI MOJIEKYJISIPHOM U KIJIETOYHOW OHOJOTHUH, IMOPUOIOTHM U OHOJIOTHH
pPa3BUTHS, TEHETUKU M CEJIEKUUU, OMOTEXHOJOTUU M CHUHTETUYECKON OMOJIOTrHH,
aKTyamu3UpyIOTCsS 3HAHHUS OOydYaromMxcsi Mo OOTaHUKE, 300JI0THH, aHATOMUH,
dbusmnonorun yenoseka. B 11 kmacce u3ydaroTcsi HBOIOIMOHHOE YUYCHHE, OCHOBBI
9KOJIOTHH M YUeHHe 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CNEYUTh  OCBOCHHUE
0Oy4JaronIMMUCsE OMOJIOTUYECKUX TEOPUHM U 3aKOHOB, HJI€W, TPUHIIUIIOB U MIPaBUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTrooOpa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOIYJISIHIH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCIIEJOBAaHMSIX B OMOJIOTUH, IPUKIIAJHBIX aClIEKTaX OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTHS WU TOJAJEPKAHMS HHTEpeca OO0ydarluxcs K OHOJOTMU Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COACPKAHUH MPOTPAMMBI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJIEHUS U Pa3BUTHUSA
TOU WJIM MHOHM 00J1aCTH OMOJIOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX
B PELLIEHUE BAXKHEUIINX OMOJIOTMYECKUX U SKOJIOTHUYECKUX TPOOIIeM.

[enp n3yyenus yuyeOHoro npeamera «bruonorus» Ha yriiyoJIEHHOM YPOBHE —
OBIAJIcHNE  OOYyYalOUIMMHCS  3HAHUAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesEHHON o0sactu
poeCcCHOHANILHON JIeATENIbHOCTH, CBSI3aHHOW C OWOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JJIsl TPOIOKEHUS OMOI0OTHYECKOTr0 00pa3oBaHus.

JocTiwkeHne 1Uenu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yriyOIE€HHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEIYIOIIMX 3aa4:

OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI OMOJIOTMYSCKUX 3HAHWHN: 00 OCHOBHBIX
OMOIOTHYECKUX TEOPHSIX, KOHILEMIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX |
npaBuiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHU, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALNS, B, OMOTE€OIEHO3, Onocdepa); O BHIAAIOITUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOH U
KJIETOYHOW OMOJIOTHH, IMOPUOIOTHH ¥ OMOJIOTUH Pa3BUTHS, TCHETUKHU U CEJICKITUH,
OMOTEXHOJIOTMM UM CHUHTETUYECKOW OWOJNIOrMM, TMaJlC€OHTOJNIOTHH, 3KOJIOTUN);
METOJJaMH CaMOCTOSTEIBHOTO IPOBEJIEHUSI OMOJIOrMYECKUX HCCIEA0BaHUN B



nabopatopun W B mpupoae (HaOMIOACHWE, W3MEPEHHE, OKCIIEPUMEHT,
MOJICJINPOBAHUE);

OBIaZicHHEe OOYyYalOIUMUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHUTH,
aHAJIM3UPOBAaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMAIIUIO; TOJIH30BATHCS
OMOJOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥ COIMAIBHO-IKOHOMHUYECKUMH M  OKOJOTHYCCKAMU
npobiieMaMy 4YeJOBEUYECTBA; OILEHUBATH TOCIEICTBUS CBOCU MAESITENBHOCTH IO
OTHOUIIEHUIO K OKpY’)Kalolle NpUpOoAHON cpene, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COONIOAATH  MEPHI
npouiIakTUKA UHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuUiia TOBEACHUS B MPUPOJIEC U
oOecrniedyeHrs 06€30MacCHOCTH COOCTBEHHOW >KM3HEACITEIbHOCTH B UPE3BbIYalHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMEHHbBIC HAYUYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00YUAIOIIUXCS HHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpoIlecce 3HAKOMCTBA C BBIJAIOIMIUMHUCS OTKPBITUSAMH W COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 MPOoOJIeMaMH, METOJ0JIOTHEH
OMOJIOTHYECKOTO UCCIIEIOBAHUS, TTPOBEACHHS SKCTICPUMEHTAIBHBIX UCCIICAOBAHUH,
pereHus: OMOJIOTMYECKUX 3ajJlad, MOJCIUPOBAHUS OMOJOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCITUTAHNE y 00YJaIOMUXCs IICHHOCTHOTO OTHOIICHUS K JKUBOU MPHUPOE B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSIM; (OPMHUPOBAHUE IKOJIOTHUUECKOH,
TeHETUYECKOM IPaMOTHOCTH, O0IIIEH KYJIbTYphI IOBEJICHUS B IPUPOJIE; HHTETPAIlUU
€CTECTBEHHO-HAYYHBIX 3HAHW;

npuoOpeTeHrne  OOydYaroIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MIPUPOIOTIOIB30BaHNUH (COOTIOICHIE TIPABIIT TIOBEICHHUSI B IPUPO/IE, OXPaHbI BUJIOB,
KOCHUCTEM, OHochephl), COXpPAaHEHUU COOCTBEHHOI'O 370pPOBbS M 3/I0POBBS
OKpyXaromux JoAel  (cobmrogeHuss Mep npoduinakTukd — 3a00J1€BaHUMH,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATEIbHOCTH B YPE3BBIUAWHBIX CHUTYaIIHUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHU€  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYyYarOIUMHCS
VHAWBUIYaJIbHON obOpa3zoBaTeIbHON TPACKTOPUH, CITIOCOOCTBYIOIICH
HOCIEAYIOMEMY MPOPECCHOHATBLHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU C
WHIUBUTyaJIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpeaHero oobmiero oopasosanusi, cocrabiser 204 gaca: B 10 xkmacce — 102
yaca (3 gaca B Hegento), B 11 kinacce — 102 vaca (3 yaca B HeZlelo).

Ot60op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OMOJIOTHH
OCYIIIECTBISIETCS C y4ETOM CHeIM(HUKU €ro CoAepKaHWs W HAmpaBICHHOCTH Ha



OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alMsIX CPETHETO
po()eCCHOHATEHOTO U BBICIIETO 00pa30BaHUAI.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYEHUU OMOJIOTHH HA YTIyOJIEHHOM ypOBHE
SBIISIETCA TPOBEACHUE JIA0OPATOPHBIX M MpakTHUecKuX pabdor. Taxke yudacTue
00y4aromuxcs B BBIMOJHEHUH MPOEKTHBIX U Y4eOHO-HCCIIEOBATEILCKUX paboT,
TEMaTHKa KOTOPBIX OMPEAEIIAETCS YIUTEIEeM Ha OCHOBE HMEIOIINXCSI MaTepHAIbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MTPUPOTHBIX YCIOBHIA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. JapsuHn, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. bensies.

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

Tema 2. 7KuBble cucTeMbl U X U3YyY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYNUBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KHUBOro. JKW3Hb Kak ¢opma CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [lnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «Meroabt
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METo] MEYEHBIX aTOMOB, AU(EepeHIInaTbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

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

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

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

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIIA, pEareHTa, y4aCTUe B CTPYKTYPUPOBaHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIECTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXaPUAbl U OJIUCAXAPUIbI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuaoB. OOmue CBOMCTBAa OMOJIOTMYECKMX MEMOpaH — TEKy4€eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonorundeckue ¢pynkmuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull CuHme3s OUOMOJIEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptperst: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinnn, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeneneHrue XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHne MOJIeKyn JUnuaoBy, «HyKIIeMHOBbIE KHUCIOTBDY,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

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

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KieTouHas creHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tutazmanemma). CTpykTypa mia3mMaTudeckoil MmemOpanbl. Tpancropt
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Tuddy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Jk301uTo3. Knerounas crenka. CTpykTypa U GyHKUUU
KJIETOYHOM CTEHKH PAacTEHUH, TPUOOB.

[Huromna3zma. [{uro3ons. [utockener. JIBuxkenue nuromiazMbl. OpraHOUIbI
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatuueckas cetb (JI1C),
anmapaT [olbKM, JM30COMBI, HUX CTpoeHue u (QyHkuuu. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [ o01voxcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenune W (PyHKIMHW MHUTOXOHJpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHue M (PyHKIUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE NPOKAPUOTHIECKON KIIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnueckas padora «/3yueHue IBUKEHUS IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocuHTes.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTHBHOCTH oTOCHHTE3a. BrinsHue pa3znuyHbix (GakTOpPOB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Bumel Oposkenus. [IpomykTbl OposkKeHHS W HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyrecTBa a’pobHOrO TyTH OOMEHA
BEIIECTB Mepe aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumpt u cxempl: «DoToCUHTE3», «DHEpPreTUYecKuil oOMen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopatopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTajaasbl).

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wMarpuunbii cunTe3 PHK. IlpuHmmmnen
TPAHCKPUIILMU: KOMILJIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanwe amuHOkuciaor. Ponbp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pezynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycsl — HekiieTouHble (OPMBI )KU3HU U 00JMraTHbie napa3uTthl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a00sieBanus YesnoBeka, )kMBOTHbIX, pactenuil. CITMJ, COVID-19,
COIMAJIbHBIE ¥ MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMOCTMUTOTHYECKUM), CHHTETUYECKHUH W
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanupa. [Ipuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JJTHK. Xpomocomel. Ctpoerue xpomocoM. Teromepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. KapuokrHes u nuToKuHE3. bruonornyeckoe 3HayeHUE MUTO3A.

Perynsuuss murornueckoro uukia kietku. [Iporpammupyemass kieTtodyHas
ru0esb — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

Jlaboparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlaGopaTopnasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OTHOKJIETOUHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoNIOHMaIbHbIE OPraHU3MBL.



B3anMoCBs3p 4acTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PACIIOJIOKEHUS TKAHEW B OPraHax PACTCHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: DIIUTEIIMAIIBHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CHUCTEMBI OPTaHOB XUBOTHBIX U 4esloBeKa. DyHKIIMKM OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI
COCIMHEHUS KOCTEM.

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

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALUU JIETKUX Yy NTHL U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprasbsl BbiaeleHud. PuiabTpanus, CEKpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil ¥ UCTHI MPOCTEHIIKX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOJHEIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTts M perymsanus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOUHBIX OpraHu3MoB. Takcucsel. PazapakxuMocCTh U peryisiuus y pacCTeHUN.
PocTtoBbie BelecTBa U X 3Ha4EHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMONUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENbI TOJIOBHOTO MO3ra IO3BOHOYHBIX JKHUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbpHast peryisiuus U SHAOKPUHHAA CUCTEMA >KMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHbIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHUCTOBON MIACTUHKN», «TKaHM KUBOTHBIX», «CKEJEeT YeIOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucreMa», «OHIOKpPUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«AMmynuter»,  «KuiieuyHomosoctHeie», «CxeMa  TUTAaHUS  PACTECHUII»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHag — cucTema
MJIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU



HACEKOMBIX, WTJIOKOXUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHHUU, repOapuu
pacTeHU! pa3HbIX OT/AEJOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKoB Mo AecTBrueM (GepMEHTOB, 000PYI0BAHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeH KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IOYKOBaHHWE, CHOPYJISALUA,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lomoBele kieTkn, win rameTtel. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KA3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BUTHE. I'aMeTOreHes y )KMBOTHBIX. [10JI0BBIE KEIE3HlI.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmuHuposanHoe Opobdnenue. bnacmyna, munoi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpUOHATbHAS WHAYKIUSA).
3akiiagka IUIaHA CTPOCHHUSI JKMBOTHOTO KaK  PE3YyJbTaT HEPAPXUUYECKHX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOPUOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U 4esioBeka. [leprnospl oHToreHesa uenopeka. CTapeHue u CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuidl. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3oBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoliHOE
OIIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTUE CEMECHHU.

MexaHu3Mbl peryJsalud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHUE XJIaMUAOMOHAIb», «Pa3MHOMXEHHE 3BrIIEHBD,
«Pa3zmHOxeHue runpel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HENpsAMOE pa3ButHe», «Pa3BuTHE MalCcKOoro xyka», «Pa3Buthe capaHum,
«Pa3zButne narymkwm», «J/IBOMHOE OIUIONOTBOPEHHE Yy LBETKOBBIX PACTEHUN,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SUIEKIETOK U
CIIEpMAaTO30UI0B, MOJENb «L MK pa3BUTHS JISTYIIKW.

JlaboparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TedeCTBEHHBIX YYEHBIX B PA3BUTHUH I'€HETHKH.
Pa6ots H. K. Konsiiosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUSY.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

AHanuzupyromiee ckpemuBanue. [[poMeKyTOUHbIN XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIIBAHUS.

CueruieHHOEe HacienoBaHue npusHakoB. Pabotrsl T. Moprana. CuermieHHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS MoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHBIM MOJ. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommniementaprnocts. Onuctas. [Tonumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTMYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acreKThl KOHTPOJS |
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
MeHnnens», «AHamu3upymoniee ckpemuBanue», «HemomHoe TOMUHHpPOBaHUEY,
«ClemIeHHOe Hacle0BaHue MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun uenoBeka», «Kapuotun npozodwib», «Kapuotunm mnTUILBDY,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
rHOpUJIOB TIEPBOTO TIOKOJICHHMSI M PACIICIUICHUS TPU3HAKOB, MOJENIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJAEIb JIA



JEMOHCTPALlMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MuKpornpenapar: «Jlpozodumnay.

IIpakTnyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuarnmonHas kpuBasi (B. Horanncen). CpoiicTBa MoaU(PUKAIIMOHHOM
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POTh KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJTHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTallMHh. SoepHble W
HUTOIIa3MaTHYecKre MyTanuu. COMaTUYECKUE W TOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onucenemuxa U INUSEHOMUKA, POIb INUSCHEMUYECKUX (HaKxmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupl u  cxembl: «Bugasl usmeHumBOCTHY», «MoaudukanoHHas
U3MECHYHUBOCTDY, «KomOnHaTHBHAas U3MEHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11IP-ananu3a. HaciencTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YesoBeKa. boJie3HM C HACleACTBEHHOM MPepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHUYECKUX
3a00eBaHUN 4YenoBeka. MeauKOo-TeHETUYECKOe KOHCYJbTHUpoBaHue. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. ['eHeTuueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun 4denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpa3us KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEICTBEHHON M3MEHUYUBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUINY C TOMOIIBIO OIICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYyPHBIX
dbopm opranusMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHHS U METOJIOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brmuskopoicTBEHHOE — CKpemmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelnMBaHue, win ayTopuauHr. ['erepo3uc m ero mnpuuuHbl. lcmonb3oBanue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBOIOYULY.

CoxpaHeHure U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JIaHUS HOBBIX COPTOB U THOPHUIOB CEIIbCKOXO35HCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmseyomux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEHeHUeM COBPEMEHHBIX MeMO008 HAYUHBIX UCCIeO08AHUL, NepedosblX uoell U
NnepCcneKmuBHbIX MexHON02U.

JdeMoHCcTpaMu

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

Tabnuibl u cxembl: «LIeHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHast pabdora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKRypcusi «OCHOBHBIE METOJbl U JOCTHUKEHHS CEJIEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM YyYaCTOK, B TEIUIMYHOE XO3SAWUCTBO, B JIAOOPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHHue, TMONyYeHHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOjeMe. Mukpoouonoruueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKUX
TexHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIE€JIBIO MOJYYEHHUS] OPTAHU3MOB U UX KOMITIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MYTH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CelCKUMH pacTeHuil. [lonyuernue
MOHOKIOHAbHBIX anmumein. VMcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTAUU SIAEP KIIETOK.



Texnonoz2uu 0300posieHus, KyIbmusupo8arus u MUKPOKIOHATLHO20 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MH)KEHEPUN. DKOJIOTNYECKUE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue 6uorexHonoruu. [loctrenomuas mudposas meaumunaa. [TLP-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbf. VCIONb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnxeHepuss g pa3pabOTKu
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEeW COUETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHMHTA U cKadoIauHra
JUIS PELIeHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHne BEKTOPHBIX BakKIMH C LENb0 0OecredeHus: KOMOMHMPOBAHHOM
3amuTel OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «V/cnoab30BaHUE MUKPOOPTaHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HUHXEHEpUs».

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTHyeckas padora «llorydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

IkcKkypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE SBOJIOLMUOHHBIX INpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHusMa. Ku3Hb U HaydHas aesaTenpbHocTsh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cuntrerndeckord teopun sBomonuu (CTI). Hewrtpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosobe, Y. Hapsun, C. C. YerBepukos, 1. U. HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHuil U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«CxeMa COOTHOIIECHUS ABWXKYIIMX CHJI 3BOMIOLHUN», «OCHOBHBIE IOJOXKECHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHUHA. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/la TOMYJSLUMUKA KAaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIC U3MEHEHUS YacTOT aJljiesiel B MONmyIsausax. DPQPeKT OCHOBATEIS.
Ippexm b6ymouinounozo eopaviuwika. CHudCeHue 2eHemuiecKko2o pa3sHooOpa3usL:
npuyunsl u cnreocmsus. llposenenue s¢pgpexma opetigha eenog 6 6ONLUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs), OMosiornueckas (pernpoayKTHUBHAS).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOIMH.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUH Y Opranu3MoB. ApoMop(}o3bl U HANOAJAN TALIUH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpa3oBaHue Kak pe3ynbTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
rulOpuau3anus). JIuTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Pouib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHHUS
OounopaszHooOpazus. MUKPOIBOMIONMS U KOABOJIOLMSA MApasUTOB U UX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K AaHTUOMOTHKAM U CLIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMu

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

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuxymue
CWJIBl ABOJIIOIUNY, «IKOJIOTHYEcKass M30JSAIUs MONYJsAIUil ceBaHCKOU (openmny,
«I"eorpaduueckast U30IAIUs TUCTBEHHULIBI CHOMPCKOM U TIMCTBEHHUIIBI JAyPCKO»,
«ITonmysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema IeHCTBUA
€CTECTBEHHOTO 0TOOpay, «PopMbI OOPHOBI 32 CYLIECTBOBaHHEY, «HIyCTpUAIbHBIHI
MenaHu3M», «oKuBble — uckomaemele»,  «lIoKpoBHTENbCTBEHHass  OKpacka
XKUBOTHBIX», «[Ipegynpexnaromas oOKpacka MXKUBOTHBIX», «QPU3HOIOTHYECKUE
apantaiun», «lIpucnocoONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanusy, «I eorpaduueckoe BUA000pa3oBaHUE TPEX BUIOB JIAHBIIICH,
«DKO0JIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «l[lonurmmouasl pacTeHHiD,
«KamycTHo-peneunblit THOpHUITY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3BEpel ¢ mpuMepaMu pa3IMuHbIX NPUCHIOCOOICHUM, Yydelia MTULl U 3Bepei pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3IUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOP(OIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

Metonbsl W3ydeHUS MaAKpO3BOMIONMU. [lalleOHTOIOrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronbl u3ydeHus s3Boironuu. CpaBHeHHE GIOpBl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Buasbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YyUEHUS
IBONIIOLMHU. ['€HEeTMYeCKME MEXaHWU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Punmoduth»y,  «CemMeHHBIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eMin», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaauu 53MOpPUOHAIBHOIO Ppa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbD), «PyIHMMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHbIC
HaITpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmus. [JloHayyHble IpeICTaBICHUS O 3aPOKICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckas) SBOJIOIUSA. XHUMHUYECKas OJBOJIONUS. AOHUOTEHHBIM CHUHTE3
OpraHnyecKkux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
Oo6pazoBanue noaumMepoB u3 MonoMepoB. Koaieparnas runote3a A. . Onapuna,
runore3a mnepBuyHoro OynwoHa JIk. XongeiHa, TreHeTHYeckas rumoTe3a [.
Ménnepa. Pubosumer (T. Yek) u runore3a «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoIOrMYecKas IKaja: 30HbI, 3pbl, IEPUOJBI, JTOXH.

Havanenbie 3Tamnbl OpraHM4ecKoM »HBOJIOUMU. [losBIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLHMOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pactenuii Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOINX U
nturl. [lpuanun xmodeBoro apomopdoza. OcBoeHne O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM U IMEepuoAaM: apxeu, MpoTepo30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€0JIOTMYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHHSI — 3KOJIOTMYECKHE KPU3UCHI MPOuUIoro. IIpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JemoHcTpanuu

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

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoXKIeHUs Ku3Hm», «Cxema ombiTa C. Mumiepa, I'. Opuy»,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUN», «['€OXpOHOJIOrMYecKas  IIKajiay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOLUNY», «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoab», «CTpoeHue BHUpPYCay,
«Apomopo3bl  pacteHuid», «PuHHOPUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PpiOb», «3eMHOBOAHBIE», «lIpecMbIkarommecs,
«lItnupy, «Miekonuratomue», «Pa3BuTue )Xu3HU B apXeHMCKOU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuYECKOTr0 MUPay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHbBIE MTPENapaThl > KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4deJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTE, TOJIE3HbIX MCKOMAEMBIX, MYJSKA OPraHUYECKHX OCTATKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiepa—
FOpu 1o n3ydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnass paGora «/3yyeHue W omMCaHHWE MCKOIIAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHU
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3nenbl v 3a4a4n aHTPONOJIOTUU. METOIbl aHTPOIIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTUYECKHE, (b1310JI0r0-OMOXUMHUYECKHUE,
noBesieHuYeckue. OTanyus 4enoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymne cuiibl ((pakTOpbl) aHTPOIOreHe3a: OUOJIOTHYECKUE, COLMaIbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJNM aHTpoIOreHe3a. PaHHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JOJIe. ABCTPAIONUTEKN — JABYHOTHE NMPENKH Jr0Jch. UenoBeEK yMelbli, IepBbIe
W3TOTOBJICHUS OPYIHi Tpyaa. YenoBek MpAMOXOISIINN U IIEPBBIA BBIXO JIFOJEH 32
npeneinsl Appuku. YenoBek reifienboepreckuil — o0 npeiok HeaH 1epTaabCKOTro
YEJIOBEKa M YEJOBEKa PasyMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIECHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
NajeoreHOMHKA.

DBOJIONUS COBPEMEHHOTO 4esnoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
YyenoBeka. MyTanuoHHBIN Tiporiece W moduMopdusmM. [lomynsiiiuoHHbBIE BOJIHEI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHCKas). Bpemss M myTu pacceleHHsl 4YejoBeKa IO IUIAHETE.
EnuHcTBO  4yenoBeuecknx  pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapabele  MeToabl B (usmueckodt  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOIOJOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabmunp! 1 cxembl: «MeToIbl aHTpONOJ0run», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutek», «UYenosek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «Talbl HIBOJIOLUHN YEJIOBEKA», «Pacel yenoBeka.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TpPEAKOB 4YEJNOBEKa, penpoaykuuu (dororpadum) KapTUH C
MU(DOJIOTUYECKUMU U OMOJEHCKUMHU CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
Yyepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C NMPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHM3MOB H
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHue U pa3BuTHe 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynwe, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHHUS. DKCIEPUMEHTHI B HKOJOTHU:
NpUpOAHbIE W JilabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPYXAaIOIIeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBSI3€H YEJIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
DKOJIOTHYECKOMN KYJIbTYPbI U 3KOJIOTUYECKOM IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroabl 3Konorun», «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DaKTOpOB: abUOTHYECKUE, OMOTHYECKUE, aHTpororeHHbie. Oo1ue
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak »Kojorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHMU3MBbl. DKOJOTMYECKUE TPYIIbI
pacTeHU M >KMBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHaiapHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonormdeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boje. [IpucniocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
INIyOMHHAsT  TIOATNOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie puUTMBI. [IprCOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. JKu3HeHHBIE
dbopMbl pacTeHHMl: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBBHI,
oJHOJIETHHE TpaBbl. JKu3HeHHBIC (OPMBI )KHBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue pakTopsl. Buabl OMOTHYECKHUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOACHCTBUN JUIsl CYLIECTBOBAHMS OpPraHU3MOB B CpeEAe
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmupl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CHEKTPY,
«OKOJIOTUYECKHE TPYIIBI JKUBOTHBIX 10 OTHOLIEHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJlanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYECKHE PUTMBIY,
«OKu3nennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro jecay, «llenmn nuranusy,
«XHIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repbapund pacTEHUHW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BJIMSHUIO Pa3jMYHbIX OSKOJOTMYECKHX (PAKTOpOB, TrepOapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSIIMXCA K TUrpoduTtaM, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloMIUX dYepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMM PACTEHHM M JKUBOTHBIX PA3JIUYHBIX YXU3HEHHBIX (OPM, KOJUIEKLIUU
KUBOTHBIX, YYACTBYIOIIUX B Pa3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauuss  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEN OMOJOTUU BUIOB B (POPMUPOBAHNU MPOCTPAHCTBEHHOU CTPYKTYpPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasi CTpykrypa nomyisuuu. OLeHKa YUCIEHHOCTH MOIYJISILUY.
JluHaMyKa momyssiiuu U €€ peryisinus. broTudyeckuii MOTEeHIMAN MOMYJISLUH.
MopnenupoBaHue AMHAMUKY ronyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATErnU BUJIOB (I- 1
K-cTparerun).

[Tonsitue 00 sKomornyeckoil Huie BUaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. Buabl M uUX KU3HEHHbIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: Ix. . XaTunHCOH.

Tabmupl W cxeMbl: «OJKOJIOTUYECKUE XapPaKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa IomyJsinuw», «Bo3pacTHele  mupaMubl
nonyiasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: MPOJAYLEHThl, KOHCYMEHTbI, PEIYLCHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTENHN DKOCUCTEMBL. boMacca 1 MpoAYKIHsI. DKOJIOTHYECKHE
NUpPaMUJIBI YKcell, OnoMacchl U SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W HMX MPUYMHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOmectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BELIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuuns
MEXy aHTPOIIOT€HHBIMH U MPUPOJHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMHM SKOCHCTEMaMH. Y CTOMYUBOCTb OPTaHU3MOB, MOMYJISIUNA U SIKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aAHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeToI0NIoTHs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaMu
[Toptper: A. [Ix. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OumoneHo3a»,  «IOKocHCTeMa

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IpyIIIbI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucTemey, «Lenu
nuTaHus (macTOWIIHAs, JACTPUTHAsS)», «ODKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamMua OMOMAacChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «9KocucTteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKYpCcHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
CITBHUK, Ha CYXOJ0JbHBINA WM TTIOMMEHHBIH JIYT, 03€pO, O0JIOTO)».

IKCKypcusi «IDKCKYpCHsI B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000Jji0uka 3€MJIM, TJI€ CYIIECTBYET WIH
CYIIIECTBOBaJIa XU3Hb. Pa3zBuTHe npesacTaBieHuii o 6umocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ cocran. JKuboe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
r100aIbHON dKOCUCTeMBI. J[MHamMudeckoe paBHOBecue B Onocdepe. KpyroBopoTsl
BEII[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTaepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTHL OHMocdepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIE JI€Ca, CMEUIAHHBIE W IIUPOKOJMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCThIHU, TPOIUYECKHE JIECa, BEICOKOTOPbhs. KiluMat, pacTUTENbHBINA U dKUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAja 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emum», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « TponndecKHil Jiecy.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpsisHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpeabl. OxpaHa BOJIHBIX pecypcoB. PaspymieHune mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie kHuru. Oco06o oxpaHsembie mpupojansie Tepputopuu (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanmonanpbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmocnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneyugaroujue O00OCmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHogbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsiz3HeHne atMocepbi», «3arpsa3HeHue ruapochepbn,
«3arpszaenue nouBb», «[lapaukoBbIit adhexT», «Oco00 oxXpaHsIeMbIe TPUPOTHBIC
TeppuTOpun», «MOAEIH YIIPaBIIEeMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUNW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanuu, KpacHON KHUTM pernoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroIIMMHUCS TPOrpaMM CpelHero o6mero o0pa3oBaHUsA: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPAMMBI 110 OMOJIOTUH IOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJUILIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepauun, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

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

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOU TBOPUYECKOM IEATETLHOCTH MPU CO3TaHUH YIESOHBIX
MPOEKTOB, PEIIEHUM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/ad, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOIICHUSI K MHEHHUIO OIIMOHEHTOB TMPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Iepe PoauHou, ropaoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

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

MOHUMAaHUE U pean3alus 30pOBOro 1 6€30macHoro oopasa ku3Hu (310poBOe
MUTaHKUE, COOJIIOIEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (hPU3UUYECKOMY U
MICUXUYECKOMY 370pPOBBIO;

MMOHMMAHUE LEHHOCTH TNPaBUJ HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cpepaM MpodhecCHOHATBbHOM NEesTeNIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TPUPOE KaK MICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHWE TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed Hux
pEelIeHHS;

CHOCOOHOCTH UCIIOIB30BATh MIPHUOOpPETaEMBbIE PU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TIpU  peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHS B DKOCHCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH MPUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBAaTh HEOJArOMPHUATHBIE SKOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOr0 FKOJOTMYECKOIO0 MBIIUICHUS, IKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHUTATEIBCKOM KYyJIbTYpbl KaK CpeACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YeOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTb PEeCypCHbie  MPOOJIEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUM OHUOJOTHYECKUX 3HAHMM B LEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOUIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BBHIBOJOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bromorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHHUS MHPOBO33PEHUS OO0YYaROIIMXCS
MEXTUCITUIUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHS, SIBJICHHUE, MPOIIeCC,
CHUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIIEPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecrieunBaronme GopMupoBaHue GyHKIIMOHATHFHOW IPAMOTHOCTH M COIMAIBHOMN
KOMITETCHIIUM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  MCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHuUs
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPAMMbI CpPEIHEr0o OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYCCKUX TMOHATHH (BBIICIATh UX XapaKTCPHBIC NMPU3HAKH, YCTaHABINBAThH
CBSI3H C APYTUMU TOHSATHSIMH);

OTpENCIATh 1ETU JeATECILHOCTH, 3a7aBas TapaMeTpbl W KPUTEPHUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS SIS 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBSA3€Hi W OTHOIIEHWH B W3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HH(POPMAIMOHHBIX
HCTOYHHMKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU NIOCIIEIACTBUN ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpETAllUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHNM, 33/1aBaTh IIAPAMETPBl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPaBICHHbII MOUCK MEpEeHOCca CPEJCTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OPUTrMHAJIBHBIE MMOAXOJbl U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MdaHHBIX, B VIHTepHeTe), aHAIU3UPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOIBI MPU TOUCKE H
otOope Omosornueckoi WHGOPMAIMU, HEOOXOAUMOW JJIsi BBITIOJHEHUS yUeOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHOOpMaIKMK (CXeMbl, rpadUKH, THarpaMMbl, TAOJIHIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYIIECTBJISTH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JMasora Wik TUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI,

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYATBLHON
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;

NpPUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa M KAX/I0T0 YYaCTHUKA KOMaH/ bl B OOIINH
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IU4YHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauld B 00pa3oBaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOILECCOB, UX PE3yIbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsATHE ceOsl U APYTUX:
IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C TIO3HUIIMH JPYTOTO YeTOBEKA.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHust  oOydaromuxcst  Owonormu. OHH — BKIIIOYAOT:
cneruuyecKkne il OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CTIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4YeHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB HOPUPOAbl M  pEUIEHUH MpoOJeM  PaluOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSUsi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHIT), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH METOJIaMM HAy4YHOTO IIO3HAHWS, HCIOJb3YEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
IPOLIECCOB: 0OMEHA BEUIECTB (METa0O0IM3M), MPEBPAILIEHUSI YHEPTUU, OpPOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIILHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aUMOJIEUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKUMUSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
JTamaMu SMOPUOHATBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYUTENIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM UHCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]]a4H, BBISBISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU TIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu padbote ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAO0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpenctBamMu, (GOpMyIHpys Lelb MCCIEIOBAaHUS, aHAJU3UPOBATH MOIYUYEHHBIE
pe3yNbTaThl U €NaTh BBIBOJIBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJOTHH,
HKOJIOTUM U METUIMHE, MPOBOJUMOM Ha 0a3ze MIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o0acTv GMOJIOTUU U MEAULIMHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OILIOJOTBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO34KCTBa, MUILIEBON MPOMBIIIJICHHOCTH, YTIyOIsITh MMO3HABATEIbHBIN
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIC pe3ynbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
KJacce NOJIKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHUX
mpoOJeM dYelnoBeuecTBa, a TakKe B PENICHUH BOIMPOCOB PAIMOHAIBLHOTO
MIPUPOOTIOIH30BaHUS, U B (HOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTpEeNCHUs] W TOHWMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOMNX OWOJOTHYCCKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHOIOTUUECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBoitonuu, B.W. Bephaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAE€Th  OCHOBHBIMH  METOJAMH  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPU3HAKU: BHJIOB, OWOTECOIIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHMs, YepelIOBaHUs HAMpaBIICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3U MEXIY MPOIECCAMU HBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBIATH  OTJIMYUTENIbHBIE  TMPU3HAKKM  KUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33]]a4H, BBISIBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHATH J1A0OpaTOpHBIE M MPaKTHUYECKHE pPabOThI, COOIIOAAThH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3YNIbTATHI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOILECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHE OILICHWBATh TUTIOTE3Bl U TEOPHH O MPOUCXOXKICHUH JKU3HU, YETOBEKa
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHaIbHON
JESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTUHU, TPUPOIOTIOIB30BAHUS, MEUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOU
MPOMBINIJICHHOCTH, YIUIYOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  MNpodeccuu U MPOJOJIKEHUE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUSAX CPEAHETO0 MPOPECCHOHATBLHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

https://ege.sdamgia.ru/

10 KUIACC
Kosun4yecTBo 4acoB JIeKTPOHHBbIE
HaumenoBanue ®opMbI peain3anmuu
Ne (undposbie)
pa3aeaoB U TeEM KonTposibHbIe IIpakTuyeckue BOCIIUTATEJILHOI0
n/n Bcero o0pa3oBaTe/bHbIE
nporpamMmmal padoTbI padoThbI NMOTEeHIHMAJIA pa3/iesia/TeMbl
pecypcsl
* MOOYKJIeHHE 00YJarOIUXCs
co0JII01aTh HA YPOKE
OOLIENPUHATHIE HOPMBbI
MOBEJICHUS, TTpaBUiIa
OOLIEHUS CO CTApLIMMHU
(memaroruuecKuMu
pabOTHHKAMHU) U
CBEPCTHUKAMH
(oOyyarommmucs ), IPUHIUIIBI
POIII y4eOHON JUCIUTIIMHBI U
https://resh.edu.ru/ CaMOOpraHu3aluy;
1 buonorns kak Hayka 1 1
PemyEI'D [IPUBJICYUCHUE BHUMAHHUS

0o0ydJaronmxcs K
[IEHHOCTHOMY aCIeKTy
M3Yy4aeMbIX Ha ypOKax
SIBIIGHUH, UCTIOb30BaHHE
BOCIHUTATEIbHBIX
BO3MOXKHOCTEH COAepKaHU
pasnena depes moaoop
COOTBETCTBYIOLIUX
YIPa)KHEHH; * BKIIFOUECHUE B

YPOK HUI'POBBIX IMPpOLEAYP,


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

KOTOPBIE IOMOTal0T
HOJ/IePKATh MOTHBALHIO
00yJaronMXcs K MOIy4CHHIO
3HAHWH, HAJIA)KUBAHHIO
HO3UTHBHBIX
MEXITMYHOCTHBIX OTHOIICHHH
B KJIacce, MOMOTaoT
YCTaHOBJICHUIO
JI0OpO’KeNaTeIbHOM
aTMoc(epsl BO BpeMsl ypoKa

JKuBble cucTeMsl U UX
U3y4yeHue

buonorusa knetku

0.5

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

POIII
https://resh.edu.ru/

* BKJIFOUEHHE B YPOK UTPOBBIX
IpoIeyp JUIst TOAJePKAHUS
MOTHBAIMH 00YUJaAIOMIUXCS K
IIOJIyYEHUIO 3HAHUM; ®
NpUMEHEHHE Ha ypOKe
MHTEPAKTUBHBIX GOPM
paboThI ¢ 00yUarOIUMUCS:
MHTEJUIEKTYaJIbHBIX UTP,
CTUMYJIHPYIOIINX
MO03HABATEIBHYIO MOTHBAIINIO
00ydJaronuxcs; * IpUMeHEHUE
TPYIIIOBOM paOOThI UK
paboThI B mapax, KOTOpbIE
y4yaT 00y4Jaroumxcs
KOMaHHOHU paboTe u
B3aUMOJICHCTBHIO C APYTUMHU
00y4aromuMucs

® IPUBJICYCHUEC BHUMAHUA
00yJaromuxcs K


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

PemyEI'D
https://eqge.sdamgia.ru/

[IEHHOCTHOMY aCIIEKTy
M3Yy4aeMbIX Ha ypoKax
SIBJIGHUH, UCIIOIb30BaHHE
BOCIUTATEIbHBIX
BO3MOXKHOCTEH cofepKaHus
pasznena yepes moadop
COOTBETCTBYIOIIUX
YIIPA)KHEHU; * BKIIIOYCHUE B
YPOK HT'POBBIX TPOLIEIYD,
KOTOPBIE IIOMOTaf0T
MOJAJEP>KaTh MOTHUBALIUIO
00y4JaroIuXCsl K MOTYyYSHHUIO
3HAHUU, HAJTAXKUBAHHUIO
MO3UTUBHBIX
MEKITMYHOCTHBIX OTHOIICHHH
B KJIacce, MOMOTafoT
YCTaHOBJICHHUIO
JI0OpOo’KeNnaTeIbHOM
aTMoc(epsl BO BpeMsl ypoka

XuMu4yeckas
OpraHu3alus KIETKH

10

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

* IPUMEHEHUE TPYNIIOBOU
paboThl WK paboThI B Mapax,
KOTOpBIE yuaT 00yJaronuuxcs
KOMaHJIHOHM paboTe u
B3aUMOJICHCTBHIO C APYTUMHU
oOyJarmuMucs;

o0y AeHue 00yJaronxcs
co0ur01aTh Ha YpOKe
0OLIENPUHATHIE HOPMBI
MOBEICHHS, TIPaBUIIA
OOLIEHUS CO CTapIIUMHU



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

(megarornyecKuMu
pabOTHHKAMHU) U
CBEPCTHUKAMH
(0Oy4JaroIIMMHUCS ), PUHIIAITBI
y4eOHOH TUCIMILIIMHBI 1
CaMOOpraHU3aINM;
MIPUBJICYCHIEC BHUMAHHUS
00yJarImuXxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKaxX
SIBIICHHI, UCIIOJIb30BaHHE
BOCIIUTATEIbHBIX
BO3MOYKHOCTEH COJICpyKAHHS
pasjena yepe3 noaoop
COOTBETCTBYIOIIHX
VIIPaXHEHWH; * BKIIFOUYCHUE B
YPOK UTPOBBIX TPOIEAYD,
KOTOPBIC IOMOTAIOT
MOJJEP>KaTh MOTHUBAIIUIO
00y4JaroIUXCsl K MOTYyYSHHIO
3HAHUU, HAJTAXKUBAHHUIO
MO3UTUBHBIX
MEXIJIMIHOCTHBIX OTHOIICHUN
B KJIacce, MOMOTafoT
YCTaHOBJICHHIO
JI0OpOoKenaTeIbHON
aTMoc(hepsl BO BpeMs YpOKa;

CtpoeHue u GyHKIHNH
KIICTKH

POII
https://resh.edu.ru/

* BKJIFOYECHHE B YPOK UTPOBBIX
Ipoueayp, KOTOpbIe
ITOMOTAOT MOJJEP/KATh



https://resh.edu.ru/

OO0OMeH BEIIECTB U
MPEBpAIICHUE YHEPTUU
B KJIETKE

PemyEI'D
https://eqge.sdamgia.ru/

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

MOTHBALIMIO O0yYaroIMXcs K
MOJTYYCHHIO 3HAHUM,
HaJIXKMBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHHH
B KJIacce, IOMOIaioT
YCTaHOBJIEHUIO
To0poXKenaTeTbHON
aTMoc(epsl BO BpeMsl YpOKa;
* IPUMEHEHUE TPYNIIOBOU
paboTh! WK paboTHI B Iapax,
KOTOpbIE yyaT 00y4arouxcs
KOMaHHOHU paboTe u
B3aUMOJICHCTBHIO C APYTUMHU
o0y4armuMucs

* IPUBJICYCHNUE BHUMAHUS
0o0yJaromuxcs K
LIEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YpoKax
SIBJICHUH, HCTIOJIb30BaHHE
BOCIIUTATEIbHBIX
BO3MOKHOCTEH COJIEpKaHUS
yueOHOro npeaMeTra yepes
JIEMOHCTPAIIHIO
00yyaromuMcst IpUMepoB
OTBETCTBEHHOTO,
IpaXJaHCKOT'O TIOBEJICHHUS,
MPOSIBJICHUS YEIOBEKOIIO0MS
U 100pOCepaeYHOCTH, Yepe3
0/100p COOTBETCTBYIOIINUX
TEKCTOB JUIsI YTEHUS, 3a]1a9



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

JUISL PEeUIeHHUs, TPOOIEMHBIX
CUTYalUH 11l 00CYK/ICHUS B
KJacce

HacnencrBennas
uHpopmanus u
peanu3anusi e€ B
KJICTKE

JKu3HeHHBIN KT
KJIETKHU

0.5

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

POIII
https://resh.edu.ru/

* IPUMEHEHHE HA YPOKe
MHTEPaKTUBHBIX (OpPM
paboThI ¢ 0O0yUYAIOITUMUCS:
MHTEIJICKTYaJIbHBIX HIP,
CTUMYJIHPYIOIINX
MIO3HABATEIbHYI0 MOTHBALIUIO
00yYaroOUIMXCsI; ® IPUMEHEHUE
TPYIIIOBOM paOOThI UK
paboThI B Iapax, KOTOpbIE
y4ar 00yJaromuxcs
KOMaHJIHOM paboTe u
B3aUMOJICHCTBHUIO C JPYTUMHU
oOyJaromumucs;

o0y 1eHue 00yJaronmxcs
co0uro1aTh Ha YpOKe
OOIIETTPUHATHIE HOPMBI
MOBEJICHHS, TIPaBUIIA
OOLIEHUS CO CTApIIUMHU
(memarornuecKuMu
paboTHUKaMu) U
CBEPCTHUKAMH
(oOydaroMucs ), IPUHLUIIBI
y4eOHOH TUCIMITIIMHBI 1
CaMOOpTraHU3aINH

* BKJIFOYECHHE B YPOK UTPOBBIX
IpOLENYpP, KOTOPBIE


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

10

Crpoenue u GpyHKIUU
OpraHU3MOB

PasmHoOxeHue u
pa3BUTHE OPTaHU3MOB

17

1.5

1.5

PemyEI'D
https://eqge.sdamgia.ru/

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

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

MOMOTAIOT TMOJIePKATh
MOTHBAIIMIO O0YYarOIIMUXCS K
MOJYYECHHIO 3HAHUM,
HAJTaKUBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce, IOMOTaoT
YCTaHOBJICHHUIO
To0poXkKenaTeTbHON
aTMocdepsl BO BpeMsl ypoKa

* BKJIFOYEHHE B YPOK UTPOBBIX
poLeayp, KOTOpbIe
IIOMOTatoT MOJIEPKATh
MOTHBALIMIO O0yYaromuXcs K
MOJYYECHHIO 3HAHUI,
HaJIXKMBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHH
B KJIacCe, TIOMOTaIOT
YCTaHOBJICHHIO
no0OpoxkenaTenbHON
aTMoc(epsl BO BpeMs ypoka

* 10OYy’XJIeHHEe 00yJaroIUXCsI
co0uro1aTh Ha YpOKe
OOIIETTPUHATHIE HOPMBI
NIOBE/ICHUSI, TIpaBHIIa
OOLIEHUS CO CTapIIMMHU
(memarornuecKuMu
paboTHUKaMu) U
CBEPCTHUKAMH
(oOyJaromuMucst ), TPUHIUTIBI


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

11

I'enetuka — Hayka o
HACJIEACTBEHHOCTH U
U3MEHYUBOCTH
OpraHU3MOB

0.5

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

y4eOHON JUCHUTIIIMHBI U
CaMOOpraHu3aluu;
MPUBJICYCHIE BHUMAHUS
o0ydJaronuxcs K
LEHHOCTHOMY aCIEKTy
M3Yy4aeMbIX Ha ypOKaX
SIBIICHHUH, HUCIIOJIb30BaHUE
BOCITUTATEIHHBIX
BO3MOKHOCTEH COJEpKaHUSA
paszzerna yepes moadop
COOTBETCTBYIOIIUX
yIpaXHEHH; * BKIIIOUEHUE B
YPOK UTPOBBIX MPOLEAYD,
KOTOpBIE TIOMOTAIOT
MOJIJIEP’KaTh MOTHUBAIIHIO
00y4aroIuXxcs K MOJTyYEHHUIO
3HAHW, HATaKUBAHHIO
MTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce, MOMOTaloT
YCTaHOBJICHHUIO
no0poxkenaTeabHON
aTMoc(epsl BO BpeMs ypoka

* 10OYy’XJIeHHEe 00yJaroIUXCsl
co0ur01aTh Ha YpOKe
OOIENPUHSTHIE HOPMBI
NIOBE/ICHMSI, TIPaBHIIa
OOLIEHUS CO CTApIIUMHU
(memarornuecKuMu
paboTHUKaMU) U



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

12

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

10

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

CBEpPCTHHKAMH
(0Oy4JaroIIMMUCS ), PUHITAITBI
y4eOHOM TUCIUIIMHBI U
CaMOOpraHu3alluy;
MPUBJICYCHIE BHUMAHUS
00yJarImuXxCcs K
[IEHHOCTHOMY aCIEeKTy
M3Yy4aeMbIX Ha ypOKaX
SIBIICHHH, UCIIOJB30BaHUC
BOCTIMTATEILHBIX
BO3MOXKHOCTEH copepKaHMs
paszzena yepes noadop
COOTBETCTBYIOIIUX
yIpa)XHEHH; * BKIIOUEHUE B
YPOK UTPOBBIX TPOIEAYD,
KOTOPBIC IOMOTAIOT
MOJI/IEP’KaTh MOTHUBAIIHIO
00yJaromuxcs K MoJTy4YeHUI0
3HAHUU, HAJTAXKUBAHUIO
MO3UTUBHBIX
MEXKJIMYHOCTHBIX OTHOIICHUHN
B KJIacce, MOMOTaroT
YCTaHOBJICHHIO
JI0OpOo’KeNnaTeIbHON
aTMoc(epsl BO BpeMs ypoka

* IPUMEHEHHUE IPYNIOBON
paboThI UK paboTHI B Mapax,
KOTOpBIE ydaT 00yJaronuxcs
KOMaHJTHOM paboTe u
B3aUMOJICVCTBUIO C JPYTUMU



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

o0yJarmuMucs;
MoOYXICHUE 00YJAFOIITIXCSI
coOJII01aTh Ha YPOKE
OOIICTIPUHSATHIC HOPMBI
MOBEJICHUS, TIPaBHJIa
OOIIEHUS CO CTAPIIUMHU
(megarornyecKuMu
pabOTHUKAaMU) U
CBEPCTHHKAMH
(oOyuarormmmucst ), IPUHLUIIBI
y4eOHOH TUCIUITIIMHBI 1
CaMOOPraHU3alNH;
MPUBJICYCHHEC BHUMAHHUS
0o0yJaromuxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKaxX
SIBIICHHUH, UCIIOJb30BaHUC
BOCITUTATEIbHBIX
BO3MOXKHOCTEH coAepKaHMs
paszzena yepes moadop
COOTBETCTBYIOIIUX
yIpaKHEHUIT; * BKIIIOUYCHHUE B
YPOK UTPOBBIX TPOIIEAYD,
KOTOPBIC IOMOTAIOT
MOJIJICP’KATh MOTHUBAIIHIO
00yJaronuxcs K MOJTyYEHHUIO
3HAHUU, HaJTAXKHBAHHIO
MO3UTHUBHBIX
MEXXJIMYHOCTHBIX OTHOIICHUIH
B KJIacce, TIOMOTal0T




YCTaHOBJICHHIO
JI0OpOKenaTeIbHON
aTMoc(epsl BO BpeMsl YPOKa;

13

3aKOHOMEPHOCTH
U3MEHYNBOCTHU

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

* IPUMEHEHUE TPYNIIOBOU
paboThI uaK paboThI B Mapax,
KOTOpBIC y4aT 00ydJaromuxcst
KOMaHHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH
oOyJarouuMucs;
noOyxJIeHue o0yJaronmxcs
c00JII0/1aTh HA YPOKE
OOLIENPUHATHIE HOPMBbI
MOBEJICHUS, TIPaBUIIA
OOLIEHUS CO CTapLIMMHU
(Mearorn4ecKuMu
pabOTHHKAMHU) U
CBEpPCTHUKaMH
(oOy4arormmumMucs ), TPUHIUTIBI
yueOHOM TUCIUTUIMHBI U
CaMOOpraHu3aIlny; *
MIPUBJICYCHIC BHUMAHHUS
0o0ydJaronuxcs K
[IEHHOCTHOMY aCIIeKTy
M3Yy4aeMbIX Ha ypOKax
SIBIICHUH, UCTIOTH30BaHHE
BOCIUTATEIbHBIX
BO3MOYKHOCTEH CoJlepKaHUs
paznena depes moaoop
COOTBETCTBYIOIINX
yIIpaKHEHUH; * BKIIIOYCHHUE B



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

YPOK UTPOBBIX TPOIEAYD,
KOTOPBIE IIOMOTAf0T
MOJIeP’KaTh MOTHBAIIUIO
00y4aromuXxcst K MOJTy4YSHHIO
3HaHWi, HAJIAYKMUBAHUIO
IIO3UTHUBHBIX
MEKIIMYHOCTHBIX OTHONIICHUN
B KJIacce, MOMOTaoT
YCTaHOBJICHUIO
JI0OpO’KeNaTeIbHOM
aTMocdepbl BO BpEMsl YPOKa;

14

T'e”eTnka yenoBeka

0.5

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

* IPUMEHEHUE TPYNIIOBOU
paboThl WK paboTHI B Iapax,
KOTOpBIE ydaT 00yJaroumuxcs
KOMaH/IHOW paboTe
B3aUMOJICHCTBHUIO C JPYTUMHU
oOyyaromuMmucs; ¢

o0y 1eHue 00yJaronmxcs
co0uro1aTh Ha YpOKe
OOLIENPUHATHIE HOPMBI
MOBEJICHHS, TIPaBUIIA
OOLIEHUS CO CTApIIUMHU
(memarornuecKuMu
paOOTHUKAaMU) U
CBEPCTHUKAMH
(oOyJarommuMucst ), TPUHITUTIBI
y4eOHOM TUCIUTUINHBI U
CaMOOpTaHU3aIlnH; *
NPUBJICUYCHIEC BHUMAHHUSI
o0ydJaronuxcs K



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

[IEHHOCTHOMY aCIIEKTy
M3Yy4aeMbIX Ha ypoKax
SIBJIGHUH, UCIIOIb30BaHHE
BOCIUTATEIbHBIX
BO3MOXKHOCTEH cofepKaHus
pasznena yepes moadop
COOTBETCTBYIOIIUX
YIIPA)KHEHMI; * BKIIIOUCHUE B
YPOK HT'POBBIX TPOLIEIYD,
KOTOPBIE IIOMOTaf0T
MOJJEP>KaTh MOTHUBALIUIO
00y4JaroIuXCsl K MOTYyYSHHUIO
3HAHUU, HAJTAXKUBAHHUIO
MO3UTUBHBIX
MEKITMYHOCTHBIX OTHOIICHHH
B KJIacce, MOMOTafoT
YCTaHOBJICHHUIO
JI0OpOo’KeNnaTeIbHOM
aTMoc(epsl BO BpeMsl YpOKa;

15

Cenexuus opraHu3MoB.
Ypok B pamkax
Ipo¢OPHUEHTAIIIOHHOTO
MUHUMYMa.

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

* IPUMEHEHUE TPYNIIOBOU
paboThl WK paboThI B Mapax,
KOTOpBIE yuaT 00yJaronuuxcs
KOMaHJIHOHM paboTe u
B3aUMOJICHCTBHIO C APYTUMHU
0o0ydJarmuMucs;

o0y AeHue 00yJaronxcs
co0ur01aTh Ha YpOKe
0OLIENPUHATHIE HOPMBI
MOBEICHHS, TIPaBUIIA
OOLIEHUS CO CTapIIUMHU



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

(megarornyecKuMu
pabOTHHKAMHU) U
CBEPCTHUKAMH
(0Oy4JaroIIMMHUCS ), PUHIIAITBI
y4eOHOH TUCIMILIIMHBI 1
CaMOOpraHU3aINM;
MIPUBJICYCHIEC BHUMAHHUS
00yJarImuXxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKaxX
SIBIICHHI, UCIIOJIb30BaHHE
BOCIIUTATEIbHBIX
BO3MOYKHOCTEH COJICpyKAHHS
pasjena yepe3 noaoop
COOTBETCTBYIOIIUX
VIIPaXHEHWH; * BKIIFOUYCHUE B
YPOK UTPOBBIX TPOIEAYD,
KOTOPBIC IOMOTAIOT
MOJJEP>KaTh MOTHUBAIIUIO
00y4JaroIUXCsl K MOTYyYSHHIO
3HAHUU, HAJTAXKUBAHUIO
MO3UTUBHBIX
MEXIJIMIHOCTHBIX OTHOIICHUN
B KJIacce, MOMOTafoT
YCTaHOBJICHHIO
JI0OpOoKenaTeIbHON
aTMoc(hepsl BO BpeMs YpOKa;

16

buorexHonorus u
CUHTETHYECKASA
ounoJiorus

POII
https://resh.edu.ru/

* IPUMEHEHUE TPYNIIOBOU
paboTh! WK paboTHI B Mapax,
KOTOpBIE y4aT 00y4aroluxcst



https://resh.edu.ru/

PemyEI'D
https://eqge.sdamgia.ru/

KOMaHAHOHU paboTe u
B3aUMOJICHCTBHIO C APYTUMH
00yJarouMMucs;
MoOYXICHUE 00YJAFOIITIXCSI
cOOJIIOIaTh Ha YPOKE
OOIICTIPUHATHIE HOPMBI
MOBEJ/ICHUS, TIPaBHIIa
OOIIEHUS CO CTAPILIUMHU
(memaroruuyecKuMu
paboTHUKaMu) U
CBEPCTHUKAMH
(oOyyaromumMucs ), IPUHIUIIBI
y4eOHOM TUCIMITIIMHBI 1
CaMOOpraHU3aIluy; *
MIPUBJICYCHIC BHUMAHHUS
0o0yyJaroumxcs K
[IEHHOCTHOMY aCIIeKTy
M3y94aeMbIX Ha ypOKaxX
SIBIIGHUH, UCTIOb30BaHHE
BOCIIUTATEIIBHBIX
BO3MOXKHOCTEH copepKaHMs
paszzena yepes moadop
COOTBETCTBYIOIIUX
VIIPaXHEHUH; * BKIIFOUCHUE B
YPOK UTPOBBIX TPOIEAYD,
KOTOPBIE IIOMOTAf0T
MOJJIEP>KaTh MOTHUBAIIUIO
00y4JarOIUXCsl K TOTYYCHHIO
3HaHW#, HAJTAXKUBAHUIO
MO3UTHUBHBIX



https://ege.sdamgia.ru/
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PesepBHOE Bpems

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

MEXKIIMYHOCTHBIX OTHOIIEHNHI
B KJIacce, TIOMOTaroT
YCTaHOBJICHHIO
JI0OpOKeNaTeIbHON
aTMoc(epsl BO BpeMsl YPOKa;

* IPUMEHEHUE TPYNIIOBOU
paboTHI WK pabOTHI B Mapax,
KOTOpBIE Y4aT 00ydaronuxcs
KOMaH/IHOW paboTe u
B3aUMOJICHCTBHUIO C JPYTUMHU
00yyJaroumMucs;
no0yXaeHne 00yJatomXcs
coOroaTh Ha ypoKe
OOLIENPUHATHIE HOPMBbI
NIOBE/ICHUSI, TIPaBHIIa
OOIIEHHS CO CTapLUIMMHU
(megaroru4ecKkuMu
paOOTHUKAaMU) U
CBEPCTHUKAMH
(oOyuarormmmucst), IPUHIUIIBI
y4eOHON JUCIUTIIMHBI U
CaMOOpraHu3aIlny; *
NpUBJICUCHNEC BHUMAHHS
0o0y4aromuxcs K
[IEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YpOoKax
SIBJICHUH, HCTIOJIb30BaHHE
BOCIIUTATEILHBIX
BO3MOKHOCTEHN COJIEpKaHUS
pasnena depes moaoop



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

COOTBETCTBYIOIIUX
YIOPKHEHHH; * BKIIIOUCHUE B
YPOK MTPOBBIX MPOILIEAYD,
KOTOPBIC TTIOMOTAIOT
mojiepaTh MOTHBAITHIO
00yYaromuxcst K MoJy4eHHIO
3HAHWH, HATAKUBAHUIO
MTO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIICHUH
B KJIacce, TOMOTaI0T
YCTaHOBJICHHUIO
JI0OpOKeIaTeIbHOM
aTMocepsl BO BpeMs YpOKa;

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KosmuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue DopMbI peain3anmuu
Ne Koutpoan (undposbie)
pPa3aeioB H TEM HpaKTI/I‘leCKI/I BOCIIUTATECJIBHOI'O IIOTCHIINAJIA
n/n Bcero  HbIe o0pasoBaTe/bHbIE
NporpamMMbl e padoThl pa3aeJia/TeMbl
padoThbI pecypchl
* oOYyXJeHHEe 00yJarOIIUXCS
co0II0/1aTh Ha YPOKE OOIIEPUHSATHIC
HOPMBI TIOBEJICHHUS, TIPaBUIIA
OOIICHUS CO CTAPIIUMHU
(memarornueckuMu pabOTHUKAMM) U
CBEpCTHUKaMH (00y4arOIIUMUCS),
MPUHIUIB Y4eOHON TUCIUTLTUHBI 1
CaMOOpTaHU3aINH; * IPUBJICYCHHE
BHUMaHHS 00yJaroIuXxcs K
3apoxaeHue u [IEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha
POIII
pa3BHUTHE ypOKax SIBJICHUH, UCIIOJIh30BAHNE
https://resh.edu.ru/ ’ .
1 IBOJIFOIMOHHBIX 4 1 PemvELD BOCIIUTATEIBLHBIX BO3MOXKHOCTEH
. erry
MPEJCTaBICHUN B . coJiepKaHus pasJiena yepe3 noaoo
peA https://ege.sdamgia.ru/ Aep pasit p Hv p
Oouonoruu COOTBETCTBYIOIIUX YIIPAKHEHHIA; ®
2

BKJIIOUEHHUE B YPOK UTPOBBIX
MPOIEAYP, KOTOPBIC TOMOTAIOT
HO}I)ICp)KaTI) MOTHUBAIIUO
00ydJaronuxcs K MoJIydeHUI0 3HaHUH,
HaJTAXKUBAHUIO ITO3UTHUBHBIX
MCXKIINYHOCTHBIX OTHOHIeHI/Iﬁ B
KJIacce, MOMOTal0T YCTAaHOBJICHUIO
no0poxkenarenbHON aTMochepsl BO
BpeMsl ypoKa



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

MuKpo3BOMIOLMS U
€€ pe3yabpTaThbl

MakposBostonus 1
€€ pe3yJbpTaThl

14

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

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

* BKJIFOUCHHE B YPOK UTPOBBIX
HPOLEAYP IS MO CPIKAHHS
MOTHBAIIMH 00YYAIOIINUXCS K
MOJIYYCHHUIO 3HAHUM; * IPUMEHEHUE
Ha YPOKE HHTEPAKTUBHBIX (OpM
paboThI ¢ O0yUYAIOITUMUCS:
WHTEJUICKTYaTbHBIX UTP,
CTUMYJTHUPYIONINX MTO3HABATEIBHYIO
MOTHUBALIUIO OOYUYAIOIIHUXCS;
MIPUMEHEHHE TPYIIIIOBOH paOOThI UITN
paboThI B Iapax, KOTOPbIE y4aT
o0yJaromuxcsi KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C JAPYTUMH
o0Oy4armuMucs

* MPUMEHEHUE TPYNIOBON PabOTHI
win paboThl B Mapax, KOTOPhIE y4ar
o0yyaromuxcst KOMaH/IHOU paboTe U
B3aUMOJICHCTBHIO C APYTUMHU
00yyaromuMucst; * noOyxaeHue
00yyJaronuxcst COOII0IaTh HA YPOKe
OOIIECTIPHHATHIE HOPMBI TIOBEICHUS,
npaBuia OOUIEHUS CO CTAPIIMMHU
(memaroruueckuMH pabOTHUKAMU) U
CBEpCTHHUKaMH (00yJarOIIUMUCH),
MIPUHIIAITBI Y9eOHOU TUCIIUTUTMHEI U
CaMOOpraHu3aIuy; * IPUBJICYCHHUE
BHUMaHUs 00yUYaromuXxcst K
LIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
YpOKax SIBJICHUH, UCIIOJIb30BaHUE
BOCIUTATEIbHBIX BO3MOXKHOCTEN



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

cofIepKaHUs pasziera yepes noaoop
COOTBETCTBYIOUINX YIPaKHEHUH; *
BKJIFOUCHHE B YPOK UTPOBBIX
HpoLeayp, KOTOPbIe TOMOTAlOT
HOJ/IePKATh MOTHBALHIO
00yYaromuxcst K MoJy4eHHUIO 3HaHUM,
HaJIaXXUBaHHUIO ITIO3UTUBHBIX
MEXJIUYHOCTHBIX OTHOIICHUN B
KJIacce, IOMOTal0T YCTaHOBJICHUIO
n00poskenaTenbHoi atMochepsl BO
BpEMs YpOKa;

* BKJIIOYEHHE B YPOK UTPOBBIX
IpOLEAYpP, KOTOPBIE TOMOTAOT
MOJJIEPKAaTh MOTHUBALIUIO
00yyaroImuxcst K MOJy4YeHHUIO 3HaHUl,
HaJIXKMBAHUIO TO3UTUBHBIX

N T —— POIII MEXJINYHOCTHBIX OTHOIIIEHUN B

PaSBITHE KH3HU Ha 15 15 https://resh.edu.ru/ KJIacCE, IOMOTAOT YCTAaHOBJICHUIO

3 PemyEI'D no0porkenaTenbHoi atMmochepsl BO

emie https://ege.sdamgia.ru/  Bpems ypoka; * IPEMEHEHHE

IpyNmnoBoi paboThl UK pabOTHI B
napax, KOTopble y4aT 00y4Jaromuxcs
KOMaHJIHOHM paboTe u
B3aMMOJEICTBHIO C IPYTUMHU
oOy4JarmuMucs

T r— POIII * IPUBJICUEHUE BHUMAHUS

- 10 1 https://resh.edu.ru/ 00ydJaronuxcs K IEHHOCTHOMY

aHTpOMOTeHes PemyEID aCIIeKTy U3Y4aeMBbIX Ha ypOKax

https://ege.sdamgia.ru/

HBHCHHﬁ, HUCIIOJIBb30BaAHUC



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

BOCIIUTATEIbHBIX BO3MOYKHOCTCH
cojiepkaHus y4eOHOro npeamera
4yepe3 JeMOHCTPAIMIO 00YYaIOIIMMCS
PUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO MOBEICHUS,
MPOSIBIICHUS YEJIOBEKOIIO0US 1
T00pOCepIeYHOCTH, Yepe3 moI00p
COOTBETCTBYIOLIUX TECKCTOB JIJIs
YTEHUS, 3a/1a4 JJIs PEICHUS,
POOJEMHBIX CUTYAIUH JIJIs
00CY)XICHHUS B KJ1acce

OKoJjorus — Hayka
0
B3aMMOOTHOLIEHMSIX
OpPraHU3MOB U
HaJ0pPTaHU3MEHHBIX
CHCTEM C
OKpYy>Karoleu
cpenoiu

0.5

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

* IPIMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (HOpM paboTHI C
00yYarOIUMUCS: HHTEIJIEKTYaJIbHBIX
UTP, CTUMYJIUPYIOIIHUX
MO3HABATEIbHYIO MOTUBAIIHIO
o0yyaromuxcs; * IpuMEHEeHne
IpyIIoBoi paboThl WK pabOTHI B
napax, KOTopble yyaT 00y4aronmxcs
KOMaHJIHOHM paboTe u
B3aUMOJICVCTBUIO C IPYTUMU
00yJaronMMucs; * MOOYyKIeHNE
o0yyJaronuxcst coOJII01aTh Ha YPOKE
OOIIENTPUHATHIE HOPMBI TIOBEACHNS,
npaBuia OOLIEHUS CO CTAPIIUMU
(megarornyecKkuMu paboTHUKAMHU) U
CBEpPCTHHUKAMH (0OYyJaIOIIUMUCH),
MPUHIUITB Y9eOHON TUCIUTUTHHBI 1
CaMOOpTaHU3aIIH



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

* BKJIFOUEHHE B YPOK UTPOBBIX
poUeayp, KOTOPbIE TOMOTAOT
MoJAJep>KaTh MOTHUBALIUIO
00y4aromuXxcs K NOJyYEHUIO 3HaHUH,
HAJTaKMBAHUIO MO3UTUBHBIX

POIII MEKIIMYHOCTHBIX OTHONIICHUN B
Opranusmel 1 9 15 https://resh.edu.ru/ KJIACCE, MIOMOTAIOT YCTAHOBJICHUIO
cpena oOuTaHus ' PemryEI'™D no0poskenaTenbHoi atMmochepsl BO
https.//ege.sdamgia.ru/ BpEMs YPOKa; * IPUMCHCHHE
IpYIIOBON pabOTHI WK paObOTHI B
napax, KOTopble y4aT 00yJaromuxcs
KOMaHAHOU padoTe u
B3aMMO/ICICTBUIO C IPYTUMHU
o0Oy4armuMucs
POIII
DKoJ0rus BUAOB U 9 05 https://resh.edu.ru/
MTONYJIALINI PemyEI'D
https://ege.sdamgia.ru/
® IPUBJICYCHHUEC BHUMAaHUSA
00yyaromuxcst K HeHHOCTHOMY
aCIeKTy U3Y4aeMbIX Ha ypoKax
ABJICHUH, CIIOJIb30BaHKE
Okonorus POIII BOCIIMTATEIbHBIX BO3MOKHOCTEN
COOOIIIECTB. 12 05 https://resh.edu.ru/ coJiep:KaHus yueOHOro MpeaMera
DKOJIOTUYECKHUE PemryEI'D yepes IEMOHCTPAINI0 00yYarouuMCs
CUCTEMBbI https://ege.sdamgia.ru/ IIPUMEPOB OTBETCTBEHHOTO,

IpaXkIaHCKOTO TIOBECHHUS,
MIPOSIBIICHUS YEITOBEKOTIO0US U
T00pocepIeYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIUX TECKCTOB JIJIs



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

YTEHUS, 33714 JIJIsl PEILICHUS,
MPOOJEMHBIX CUTYaIIU JJIs
00CyXIeHHS B Kilacce

10

buocdepa —
riio0agpHas
JKOCUCTEMA

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

* BKJIOYEHHUE B YPOK UTPOBBIX
poIelyp, KOTOPBIE IIOMOTAI0T
noaACpIKaTb MOTHUBAITUIO
00yJaroMXCcst K OJTYYEHHUIO 3HAHUH,
HaJIQKUBAHUIO TIO3UTHBHBIX
MEKJINYHOCTHBIX OTHOIICHHUH B
KJIacce, IOMOTal0T YCTaHOBJICHUIO
n00posKenaTenbHoi atMochepsl BO
BpeMs ypOKa; * IPUMEHEHNE
IpYIIOBON pabOTHI WK paObOTHI B
napax, KOTOpble ydaT 00ydJaronmxcst
KOMaH/IHOW paboTe u
B3aUMOJICHCTBHUIO C JPYTUMHU
oOy4armuMucs

11

YenoBek n
OKpYy’Karolas cpeaa

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

* IPIMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX OPM pabOTHI ¢
00yYaroIKUMUCS: UHTEIIEKTYaIbHBIX
UTp, CTUMYJIHUPYIOLINX
MI03HABATENbHYIO MOTUBALIUIO
00yyaromuxcs; * IpuMEHEeHne
IpyIIoBoOi pabOTh! WK pabOTHI B
napax, KOTopble y4aT 00yJaromuxcs
KOMaHJIHOHM paboTe u
B3aUMOJICVICTBUIO C IPYTUMU
00yJaroUMMUCS; * TOOYKIEeHNE
oOyuyaromuxcst co0II0/1aTh Ha ypoKe



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
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12

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

POII
8 1 https://resh.edu.ru/
PemyEI'D
https://eqge.sdamgia.ru/
102 2 7.5

OOILIETIPUHATHIC HOPMBI TIOBEICHUS,
npaBuiIa OOIICHHUS CO CTAPIIUMU
(memarornueckuMu pabOTHUKAMM) U
CBEpCTHUKAMU (00yJarOIIMMUCH),
NPUHIUIB Y9eOHON TUCIUTUTUHBI 1
CaMOOpTaHU3aINH

* IPUBJICUCHNEC BHUMAHHUS
00y4aromuxcst K IEHHOCTHOMY
aCIeKTy U3Y4aeMbIX Ha yPOKax
SIBIICHHI, UCIIOJIb30BaHHE
BOCIIMTATEIILHEIX BO3MOKHOCTEN
CoJIepKaHus yaeOHOTo IpeImMeTa
4yepe3 JCMOHCTPAIMIO 00YYaIOIIMMCS
IIPUMEPOB OTBETCTBEHHOIO,
IPakIaHCKOTO TIOBEICHHUS,
MIPOSIBJICHUS YEIOBEKOJIIOOUS U
100pocepIeYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB JIJIs
YTEHUS, 3a]1a4 JJIs1 PEIICHUS,
MPOOJEMHBIX CUTYAITUH IS
00CyXIeHUS B KJlacce



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyecrBo yacos
Ne i/m Tema ypoka B Konrpoubnble IIpakTHyeckue
cero padoTshI padoThI

1 Buonorus xak KOMIJIEKCHast HAyKa U KaK 4aCTh COBPEMEHHOT'0 00IIeCTBa 1

2 JKuBble cucTeMbl U X CBOMCTBA 1

3 Bxonnast koHTpoJibHas paboTta 1 1

4 HcTopust OTKpbITHS U M3ydeHus KieTku. KinetouHas teopus 1
MeToap! MOJIEKYIISIPHOM M KJIETOYHOH Onosoruu. [Ipaktiudeckas pabora

5 «M3ydyenne MeTo10B KJIETOYHOU Ononorun (xpomaTorpadusi, anekrpodopes, 1 0.5
muddepennuansHoe neHTpudyruposanue, [1LP)»
XUMUYECKUN COCTaB KJIETKH
MuHepalibHbI€ BellleCTBa KJIETKU, UX OMOJIOTHYECKas pOJib

3 Oprannydeckue BeniecTBa KJIeTku — Oenku. JlaboparopHas padota 1 05
«OO0Hapyx’eHHe OEIKOB C MOMOIIBIO0 KAUECTBEHHBIX PEaKIIUM» '

9 CgoiicTBa, Knaccupukanys u GyHKINUU OeNKOB

10 Opraanyeckre BENIeCcTBa KIETKH — YTIIEBOIBI

11 OpraHuyeckue BelecTBa KIETKU — JIMIHIBI

12 Hyxnennossie kucnotsl. JIHK u PHK. JlabopaTtopnast pabora «VccienoBanue 1 05
HYKJICMHOBBIX KUCIIOT, BBIZIEICHHBIX U3 KJIETOK Pa3IMYHbIX OPTraHU3MOB)

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue nykneozunrpudocharst (HTD) 1

14 CexsenupoBanue JIHK. MeToabl reHOMUKH, TPAHCKPUITOMHUKH, TPOTEOMUKHU 1

15 MeTto/1bl CTPYKTYPHOM OHONIOTHH 1

16 Tuns! knetok. [IpokapuoTnueckas KieTka 1




Crpoenue sykapuoTrueckoi kinetku. [Ipakrndeckas padora «3yuenue

17 . . 0.5
CBOWCTB KJIETOUHOW MEMOpPaHbI»

18 [ToBepxXHOCTHBIN amnmapar KIeTKA

19 OpnHomeMOpaHHbIe opraHouibl KieTku. [Ipaktudeckas pabora «M3yuenue 05
JIBYDKEHUS LIUTOIIa3Mbl B PACTUTENIBHBIX KIETKAX)»
[TomryaBTOHOMHBIE OPTraHOUABI KJIETKU: MUTOXOHJIPUH, TIIACTUIBI.

20 JlaboparopHas pabota «lccrnenoBanue mia3Mon3a U AeTia3Mon3a B 0.5
PACTUTENBHBIX KJIETKAX»

21 HememOpanHbIe OpraHOUIBI KICTKH

22 Ctpoenue u GyHKIUH S1Ipa

23 CpaBHUTENIBbHAS XapaKTEPUCTHKA KIIETOK 2yKapuoT. JlaboparopHas padota 05
«M3ydyenune cTpoeHHs! KIIETOK Pa3InYHBIX OPTaHU3MOBY '
AcCUMMIIAIMS U AUCCUMMIISALMS — JIBE CTOPOHBI MeTabonu3Ma. Tumnsl ooMeHa

24 BemecTB. JlabopaTopHas padora «3yueHne kaTanuTH4eCKON aKTUBHOCTH
(bepMeHTOB (Ha IpUMEpe aMIJIa3bl WIIA KaTaaa3bl)»
depMeHTAaTUBHBIN XapaKkTep Peakuuil KJIETOYHOro MeTaboIM3Ma.

25 JlaGopatopHas pabota «/3yueHne pepMeHTaTHBHOTO pacUIeNIeHUs EPOKCH 1A 0.5
BOJIOPO/Ia B PACTUTENIbHBIX M YKUBOTHBIX KJIETKAX»

26 benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28 ®oToCcHHTE3

29 Xemocunres. JlaboparopHas pabota «CpaBHeHuUE MpoieccoB GOTOCUHTE3A U 05
XEMOCHHTE3a)

30 AmnaspoOHble opranu3msl. Bunel 6posxenus. JlaboparopHas pabota
«CpaBHEHHE POIIECCOB OPOKEHUS U JIBIXaHUS»

31 AspoOHBIE OpraHU3Mbl. JTaIbl SHEPTETHUYECKOr0 0OMEHa




DHeprust MeMOpaHHOTO rpagueHTa npoToHoB. Cunre3 AT®: pabora

32 npoToHHON AT®-cuHTa3bI 1

33 Peakuuu MaTpuyHOTO CHHTE3a 1

34 Tpanckpunius — marpuuabiii cuaTe3 PHK 1

35 Tpaucasus u e€ Tarnbl 1

36 Koaupoanue amunokucior. Poias pubocom B OnocuHTese Oenka 1

37 Opranu3zanys reHoMa y IpoKapuoT U 3yKapuoT 1

38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y 9 YKapHOT 1

39 Bupycel — BHEKIIETOUHBIC ()OPMBI JKU3HH U OOTMTaTHBIC TTAPA3HTHI. 1 05
[IpakTudeckas padora «Co3aaHue MOJICTH BUPYCa» '

40 BupycHrble 3a00s1eBaHus YeI0BeKa, KUBOTHBIX, PACTEHUN 1

41 Hanorexnosioruu B OMOJI0TUN U METUIIUHE 1

42 Ku3HeHHBIN UK KIETKHA 1

43 Marpuunsiii cuare3 JJTHK 1

44 Xpomocomsl. JIaboparopHast pabota «/3ydeHre XxpoMocoM Ha TOTOBBIX 1 05
MUKpOTIpEnapaTax»

45 [lenenue KIeTKU — MHUTO3 1

46 Tuns! knetok. Kapuokunes u nurokunes. Jlaboparopuas padora «Habmonenue 1 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX MHKPOIIperapaTax )» '

47 Perynsius »KM3HEHHOTO ITUKIIA KIETOK

48 Opranus3Mm Kak euHOE 11eJI0€

49 Tkanu pacrenuii. JJaboparopras padota «/3yueHre TKaHEeH pacTCHUI 0.5

50 TkaHu KUBOTHBIX U yesoBeka. JlabopaTopnas pabora «M3yueHue Tkanei 1 05
YKUBOTHBIX)

51 Opransl. Cuctemsl opranoB. JlaboparopHas pabota «M3ydeHne opranos 1 05
I[BETKOBOTO PACTCHUS

52 Ornopa Tena opraHu3MoB 1




53 JIBI>KeHNE OpraHn3MOB 1

54 [lutanue opraHu3MoB 1

55 [Inutanue nO3BOHOYHBIX KUBOTHBIX. [InIieBapuTeabHas CUCTEMA YEIIOBEKA 1

56 JlpIxaHue opraHu3MoB 1

57 JIpixaHue MO3BOHOYHBIX )KMBOTHBIX U YeJIOBEKa 1

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucrema mo3BOHOYHBIX )KMBOTHBIX M Y€IOBEKa 1

60 Brigenenue y opranu3mMoB 1

61 3amura y OpraHu3MoB 1

62 NMMmyHHas cuctema yenoBeka 1

63 PaznpaxxuMoCTh M perynsius y OpraHu3MoB 1

64 I'ymopanpHast peryasus 1 SHIOKPUHHAS CUCTEMa KUBOTHBIX U YEJIOBEKA 1

65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1

66 [TosoBoe pa3zMHOKEHHE 1

67 Meiios 1

68 l'amerorenes. O6pa3oBaHue U pa3BUTHE MOJOBLIX KieTOK. JJabopaTtopHast 1 05
pabota «/3ydyeHue cTpoeHHs MOJOBBIX KJIETOK Ha FOTOBBIX MUKpOIpenapaTax»» '

69 NunuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI'€HE3

70 3aksajika OpraHoOB M TKaHEel U3 3apOJIbILIEBBIX JHUCTKOB

71 Poct u pa3zButue xuBoTHbIX. JlabopaTopHas padora «BbrisBlIeHNE NPU3HAKOB 1 05
CXO/ICTBA 3apO/IbIIIEH MO3BOHOYHBIX KHBOTHBIX)

7 PasmHuoxenue u passutue pacrenuii. JlJaboparopnas padora «CtpoeHue 1 05
OpPraHOB Pa3MHOXEHHUS BBICUINX PACTCHUN»

73 HcTopus cTaHOBIEHUS U Pa3BUTHSI TEHETUKU KaK HAYKH 1

74 OcHoBHbIE IOHATHS U CUMBOJIBI FeHeTUKH. JIabopaTopHas padoTa «po3oduia 1 05

KaK 00BEKT F€HETUUYECKUX UCCIIETOBAHUI




3aKOHOMEPHOCTH HaCJIE0BaHMs TPU3HAKOB. MOHOTHOPHUIHOE CKPEIIMBAHUE.

75 [TpakTuueckas padota "M3yueHnue pe3yabTaTOB MOHOTHOPHUIHOTO 1 0.5
CKpenuBanus y Apo30duinr"

76 HuTonornueckrue OCHOBBI MOHOTUOPUIHOTO CKpPEIIMBAHUS

77 AHanuzupyroliee ckpeuiuBanue. Hemonnoe 1oMuHIpoBaHHE

78 Jurubpunnoe ckpemmBanue. [Ipaktudeckas padbora «3ydeHne pe3yabTaToB 1 05
JUTUOPUIHOTO CKPEIUBAHUS Y IPO30(PHITBI '

79 [{uTonornyeckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS 1

80 CrerieHHOE HaclleJJOBaHUE TPU3HAKOB 1

81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

82 I'eneTuka mmomna 1

83 I'eHOTHT Kak [IEIOCTHAS CHCTEMa 1

84 ['eHeTHYeCKUil KOHTPOIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA 1

85 M3MeHYnBOCTh IPU3HAKOB. BUabl N3MEHUMBOCTH 1

86 MonudukarmonHas U3MEHYHBOCTh 1
Bapuanvonnsiii psig u BapuanronHas kpusasi. JlaboparopHast pabora

87 «MccnenoBanue 3akOHOMEPHOCTENH MOAU(PUKAITMOHHON U3MEHYMBOCTH. 1 0.5
[TocTpoeHne BapralMOHHOTO psifia U BApUALIMOHHOM KPUBOW»

88 ['eHoTHNIMUECKas U3MEHUNBOCTh. KOMOMHATHBHAS NU3MEHUYUBOCTh 1

89 MyrtannonHas u3MeHYMBOCTh. [IpakTuueckas padora «MyTauu y Apo30QHibl 1 05
(Ha TOTOBBIX MHKpOIIpemnapaTax)» '

90 3aKOHOMEPHOCTH MYTAI[HOHHOTO Mporiecca. IMUTCHETHKA U STTUTCHOMHKA 1

o1 I'enetuka yenoseka. [IpakTuueckas pabota «CocTaBieHHE U aHAIIN3 1 05
POJIOCTIOBHOM»

92 MeToapl MEAUIIMHCKOM T€HETUKHI 1

03 3HaueHUEe MEUIIMHCKON T'eHETHKY B IPEOTBPAIICHUH U JICUSHUN 1

TeHETUUECKHX 3a00JIeBaHMIl YeIoBeKa




OcHoBHble TIOHATHSA cenekun. JlaboparopHas pabota «3y4ueHue copToB

o4 KYJBTYPHBIX PACTEHHUH U TIOPO JJOMAIIHUX KUBOTHBIX) 1 05

95 MeTto bl CeJIeKI_II/IOiIHOf/'I pabotsl. JlabopaTopHas pabora «/3yueHue MeTo0B 1 05
CEJICKIIH PACTCHHIN

9% JloCTroKEHMSI CeNeKIIMU PACTCHUN U )KUBOTHBIX. [IpakTrueckas pabora 1
«ITpuBHBKa pacTeHU»

97 CoxpaHeHue, U3y4CHHE U UCTIOIb30BaHNE TEHETUIECKUX PECYPCOB 1

08 buotexHoorns Kak Hayka ¥ OTpaciib Npou3BocTBa. [IpakTnyeckas padora 1 05
«M3yueHne 0ObEKTOB OMOTEXHOJIOTHUI

99 OcHoBHbIE HamMpaBICHUS CHHTETUYECKOM OMOIOTHI 1

100 XpoMOCOMHasI M TeHHAs WH)KEHEPHUS 1

101 MenunuHcke OMOTEXHOJIOTUA 1

102 [Ipomexyrounas arrectanus. KontponsHas padota 3a kype 10 kiacca 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135




11 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Kourpoububie IIpakTuyeckue
padoTshI padoTsbI

OpomtonuonHas Teopus Y. JlapBuna

JBrokyiue cuiibl 3BOJIIOIMU BUAOB 110 Y. [lapBuUHy

Bopr0a 3a cymiecTBoBaHME, €CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOP

Bxonanas konTponbHas pabota

o OB W N

OTaIbl 9BOJIIOLIMOHHOI'O IMpouecca: MUKPOIBOJIOIHA U MAaKPOSBOJIIOIHA

HOHy.]'IHI_[I/IH — JJICMCHTAapHaA CAWHUIA 9BOJOLIUA

L

3akoH reHernyeckoro pasHosecus k. Xapau, B. BaitnOepra.
JlaboparopHas paboTa «BbIsSBICHHE H3MEHUYUBOCTH Y 0COOEH OTHOTO
BUJIA»

|

0.5

DneMeHTapHbIe (PaKTOPhI IBOTIOIUN

O ekt ocHoBarenst. IPpPeKT OyTHIIIOUHOTO TOPIIBIILIKA

10
11

Murpanuu. M3onauuu nonyasuuii: reorpaguyeckas, Ononoruueckas

EcrecTBeHHbI 0TOOp — HampaBIAOMNN (AaKTOP IBOJIIOLUU

12

13

14

[TonoBoii oT60p

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yIbTaT MUKPOIBOIIOIUH.
JlaboparopHas pabota «3ydenue apomopho30B U UIHOATANITAIINH Y
pacTeHui U )KUBOTHBIX)

[TpumMepb! MPUCTIOCOOICHHUH Y OPraHU3MOB: MOP(OIOTHYECKHE,
dusnonoruueckue, OMOXMMUIECKHE, MoBeaeHYeckue. JlaboparopHas
pabota «IIpucrnocoOaeHs OPraHU3MOB U UX OTHOCUTEIIbHAS
1[E1eCO00Pa3HOCTh)»

N

0.5

0.5




Bun, ero xpurepuu u crpykrypa. Jlaboparopnas padbora «CpaBHeHue

15 1 0.5
BUJIOB 110 MOP(OJIOTUYECKOMY KPUTEPUIO»

16 CrpykTypa BHIA 1

17 BunoobpazoBaHue Kak pe3yabTaT MUKPOIBOIIOIUN 1

18 CBs13b MUKPOIBOJIIOIUH U SMTHIEMHOJIOTUN 1

19 MaxkposBomonus. [TaneoHTonornuyeckrue MeTo bl U3Y4€HUS SBOIOINH 1

20 Buoreorpaduyeckre METOIBI H3yUSHUS YBOJIOIUH 1

21 OMOPHOJIOTMUECKUE U CPABHUTEIBEHO-MOP(HOIOTHUECKUE METO b 1
W3YYEHHUS IBOJIIOIHH

29 MonexynsipHO-TeHeTHIeCKHEe, ONOXMMHYECKIE U MaTeMaTHYECKHIEe 1
METO/IbI U3YUYCHHSI SBOTIOIIUN

23 OO01mre 3aKOHOMEPHOCTH JBOJTIOIIHH 1

24 AnanTuBHas paguainys. HepaBHOMEpHOCTh TEMIIOB SBOITIOIIUU 1

25 HayuHble runoressl IpoOUCX0XKIEHUS KU3HU Ha 3emiie 1

26 JloHay4HBIE IPEACTABIEHUS O 3apOKICHUH KU3HU 1

27 OcHOBHBIE 3TaIbl HEOPraHUYECKOW IBOJIIOLIUU 1

28 ['unoTessl 3apoXKI€HUS )KU3HU 1

29 Ucrtopus 3emnu u Mmetoasl e€ nzydenus. Jlaboparopnas padora 1 05
«M3ydeHune u onmrcaHNe NCKOTTAEMBIX OCTATKOB JIPEBHUX OPTaHHU3MOBY» '

30 HauanbHble 3Tarnbl opraHuyeckoi 3BOTIOINN

31 DBOJIOIUS DYKAPUOT
OCHOBHBIE TaITBI YBOJIOIMH pacTUTENbHOTO Mupa. [IpakTrueckas

32 pabota «M3y4ueHne 0COOEHHOCTEH CTPOCHHUS PaCTEHUH pa3HBIX 1 0.5
OT/ICTIOBY

33 OCHOBHBIE 3Tarbl 3BOIIOLUN )KUBOTHOTO MUpa 1

34 OBoronus )KUBOTHBIX. [IpakTnueckas pabora «M3yuenue 1 05

0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX)




35 Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U IepuoiaM 1

36 MaccoBble BBIMUPaHUSI — 3KOJIOTUYECKUE KPU3UCHI TPOIILIIOTO 1

37 CoBpeMeHHBIN KOJIOTUYECKUI KPU3UC, €T0 OCOOCHHOCTH 1

38 CoBpeMeHHas CHCTEMa OPTaHUYECKOTO MPOIILIOTO 1

39 OCHOBHBIE CUCTEMATHYECKHE TPYIIBI OPTaHNU3MOB 1

40 AHTpONOJIOTHSI — HayKa O YEJIOBEKE 1

41 Pa3zBuTHe npeacTaBiIeH O MPOUCXOXKICHUH YEJIOBEKa 1
MecTo 4yenoBeka B CUCTEME OpTaHu4ecKoro Mupa. JlaboparopHas

42 pabota «3yuenne ocOOEHHOCTEN CTPOCHHUS CKEJIeTa YeI0BEKa, 1 0.5
CBSI3AHHBIX C TIPSIMOXOXKICHUEM))

43 JIBuoKyIye cuibl aHTPOIIOreHe3a 1

44 CooTHomieHrne ONOIOTHIECKUX U COIUATBHBIX (DAaKTOPOB B 1
aHTpOIOTeHE3e

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

46 [Taneorenerrka 1 NajeoreHOMHKa

47 DBOJIIOIHST COBPEMEHHOTO YeTIOBEKA

48 Yenoseueckue pachl. [Ipaktuueckas padora «3yuenue 1 05
9KOJIOTHUECKUX a/IallTalliil YeIoBeKay

49 MeXTUCIUTIIMHAPHBIC METO/TbI AaHTPOTIOJIOTHN

50 3apoKAEHUE U Pa3BUTHE DKOJIOTUU

51 Mertoasl skonoruu. Jlabopatopuas pabora «3yueHue MeTo10B 1 05
9KOJIOTHYECKHUX UCCIIEIOBAHUI '

52 3HaueHne YKOJIOTHYSCKUX 3HAHUH 71 YeJIoBeKa

53 Okonoruyeckue HakTopsl
Abuotnueckue ¢pakTopbl. CBET KaK IKOJIOTUYECKUH (aKTop.

54 JlaboparopHas paboTa «BplsiBieHHE MPUCTOCOOIEHUI OPraHU3MOB K 1 0.5

BJIMSHHIO CBETA»




AbuoTtnueckue paxkropsl. Temreparypa Kak 3KOJIOTHUECKHH (akTop.

55 JlaGopaTopHas pabota «BplIsiBIeHHe MPUCTTOCOOICHUN OpPraHU3MOB K 1 0.5
BIIMSTHUIO TEMITEPATYPhI»
AbuoTtnueckue Gpaxkropbl. BaaKHOCTH KaK AKOJIOTHUECKUH (PakTop.

56 JlaboparopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHI U3 1 0.5
Pa3HBIX MECT OOUTAHHSI

57 Cpenpl 0OuTaHUs OpPraHU3MOB 1

58 buonornueckne puTMbI 1

59 Kuznennsie popMbI OpraHU3MOB 1

60 buotnueckue GakTopsl 1

61 3HavyeHrne OMOTUYECKUX B3aUMOACHUCTBUH IS CyIIECTBOBAHHS 1
OpraHU3MOB B Cpejie 0OUTaHUsA

62 DKOJIOTMYECKUE XAPAKTEPUCTUKHU TOMYISUN 1

63 OCHOBHBIE TIOKA3aTeIH MOMYJISIUH: YUCIEHHOCTD, IUIOTHOCTb, 1
BO3PACTHAs U TOJIOBasi CTPYKTypa

64 OcCHOBHBIE TIOKA3aTeIH MOMYJISALUN: POKAAEMOCTh, IPUPOCT, TEMIT 1
pocTa, CMEpTHOCTh, MUTPAIIHH

65 Dkonoruyeckas CTpyKTypa MOMyIsIun

66 JluHaMuKa IOMyJISIAN U €€ peryIisiius

67 KpuBsbie pocta uncneHHOCTH nonynsiuuu. KpuBble BEDKUBaHUS

68 Oxonoruyeckas HuIIa Buaa. JlaboparopHas pabdora «IIpucnocobnenus 1 05
CeMsIH PaCTEHHI K PaCcCEICHUIO

69 Bua xak cucrema nonynsiuit 1

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPAllAN )KUBOTHBIX 1

71 Coo011ecTBO OpraHu3MOB — OHOIIEHO3 1

72 OKocucrema Kak OTKpbITasi CUCTEMA 1

73 KpyroBopot BemiecTs 1 MOTOK YHEPTUU B IKOCHCTEME 1




74

OCHOBHBIC TTOKa3aTEIN YKOCUCTEMEBI

75 DKOJIOTHYECKUE TTUPAMUIBI
76 N3meneHust coo0IIecTB — CYKIIECCHH
77 [TpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMBI 1
MOpEN U OKEAHOB
78 [Tpupoanblie 3KkocHCcTEMBI. DKOCUCTEMBI TYHJID, JIECOB, CTENEH, TyCThIHb
79 AHTpPONIOT€HHBIE YKOCUCTEMBI
80 VYpb6oskocucremsl. [IpakTuueckas pabota «M3yyeHue u onucanue 1 05
ypOOIKOCUCTEMBI» '
81 3akoHOMEpHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI 1
OpPraHU3MOB B 3KOCHCTEMax
MexaHn3MBbl BO3AEUCTBUSA 3arpsI3HEHUM pa3HbIX TUIIOB Ha
82 CcyOOpraHu3MEeHHOM, OPTraHU3MEHHOM, TIONYJISIIIMOHHOM H 1
HKOCHUCTEMHOM YPOBHSIX
83 buocdepa — obuierianerapaas 0601049Ka 3eMiau 1
84 VYuenue B. U. Bepnaackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHochepbl 1
86 KpyroBopoTHI BeNIeCTB 1 OMOTCOXUMUYECKHIE ITUKITBI 1
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIH 1
88 YcroitunBocTh 61ochepsl 1
89 DKOJIOTUYECKHE KPU3UCHI M UX TPHUYNHBI 1
90 BosneiictBue uenoseka Ha 6nochepy 1
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN 1 )KUBOTHBIN MUP 1
92 OxpaHna npupo/sl 1
93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO Pa3BUTHSI YEJIOBEUECTBA U 1

IIPUPOJBI




PanronanbsHOE IPUPOIONIOIB30BAHUE M COXPAHEHUE OMOJIOTHUECKOTO

94 1
pasHooOpa3us 3emin

95 O606menne o Teme «MUKPOIBOIIONUS U €€ Pe3yIbTaThl» 1

96 O6o06menue 1Mo Teme «MaKpOoIBOIIONHUS U €€ Pe3yIbTaThD 1

97 O606menne o Teme «IIponucxoxaeHne U pa3BUTHE KU3HH HA 3eMIIe» 1

98 O6o06menue o Teme «IIpoucxoxaeHue yemoBeka — aHTPOIIOTEHES) 1

99 O60061eHre 110 TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX 1
OpPTaHU3MOB)

100 O6o006meHue mo Teme «OpraHu3Mbl U Cpelia OOUTAHKS

101 O6006merne o TeMe «DKOJIOTHS BHIOB U TOMYJISIIHID)

102 [Tpomexyrounas arrectanus. Kontponbnas pabota 3a kypc 11 kiacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5



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

buonorus. buonornyeckrue cucTeMbl U MPOLECCHI. | YIEOHUK
J1s1 00111€00pa30BaTeNIbHBIX OpTraHu3alui (yriryOaEHHbIN
ypoBeHs). B2 4. Y. 1/ A. B. Tepemog, P. A. IlerpocoBa. —
M. : Mniemo3uHa

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://edsoo.ru/ - Enunoe comepskanue o0pa3oBaHuUs

https://fgosreestr.ru/ - Peectp nprMepHBIX OCHOBHBIX 00111€00pa30BaTEeIIbHbBIX
porpaMm

https://fipi.ru - ®UITN

https://media.prosv.ru/ - m3parensctBo "IIpocBenienne"”, OECIUIATHBIA JOCTYII
K DJIEKTPOHHBIM BEPCUAM YIEOHO-METOIUUECKUX KOMILUIEKCOB, BXOIAIINX B
denepanbHbIN IEPEUCHD

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://window.edu.ru — Poccwuiickuii 001ieo0pa3zoBaTeIbHbII MOpTaT
https://fipi.ru - ®UIIU - GpenepanbHBIi HHCTUTYT MTEJArOTUIECKUX
uzmepeHuii. EI'D, OI'D - KOHTpOIbHO U3MEPUTENIbHBIE MAaTEPHUAIBI
(mnemoBepcun). denepanbHbId OAHK TECTOBBIX 3a/1aHUM (OTKPBITHIN CETMEHT).
Hayuno-uccnenoBarensckas padota. [loBbieHne kpanuduxauu.
https://resh.edu.ru — «Poccwuiickast 371eKTpOHHAS IIIKOJIa»
https://www.yaklass.ru - «SIKmacc»

https://education.yandex.ru/home - «Iuaekc.YueOHHK»

https://uchi.ru/ - «Yuu.py»

http://www.problems.ru - «3amauny»

https://ege.sdamgia.ru/ - «PemryET'D»
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