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MNOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma o yueOHomMy mpenmery "buosorus" (mamee - OMONOTHS) HA YPOBHE
cpenHero odmero oopazoBaHus pa3paboTaHa Ha ocHOBe DenepanbHOro 3aKOHa OT
29.12.2012 Ne 273-®3 «O0 oOpazoBanuu B Poccuiickoit ®@enepaunn», OI'OC
COO, Konuenuuu mnpenogaBanus yuyeOHOro npeamera «buosorus» u oCHOBHBIX
MOJIOKEHUH pefepanbHoi padoueil mporpaMMbl BOCITUTAHUS.

VYyeOnbiii npeamet «buosnorus» yriyonéunoro ypoHst usyuenus (10—11 kmaccor)
ABJISIETCSI OJTHUM U3 KOMIIOHEHTOB IpeIMETHOM oOnactu «EcTecTBeHHO-HAay4YHbIE
npeametel». CornacHo mnonoxkeHusM DPIOC COO mnpodunbHble y4YeOHBIC
OpeIMeThl, H3y4yaeMble Ha YIIYOJIEHHOM YpOBHE, SIBISIIOTCA CIOCOOOM
muddepennman oOy4eHHs] HAa YpPOBHE CpEIHEro o0Iero oOpa3oBaHUS H
pU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
oOmuM, cpeHUM MpodeCcCUOHATBHBIM U BBICIIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM HM3 OJTUX Y4YeOHBIX TIPEIMETOB JOJDKEH OBITh OpPHUEHTHPOBAH Ha
IIPUOPUTETHOE pelIeHUuE OO0pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C HOpodopueHTanuerdn oO0ydaroumxcsi U CTUMYJUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTHU HAy4YHOTO 3HAHUs, CBSI3AHHOIO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEH, TICUXOJIOTUEN, CLIOPTOM UJIM BOEHHBIM JEJIOM.
[Iporpamma no yueOHoMy npenmety "buonorusa" maér mpejcraBieHHe O LEIU U
3ajlayax M3ydeHus ydyeOHoro mnpeamera «buosorus» Ha yriayOn€HHOM YpOBHE,
omnpenensieT o00s3areNbHOe (MHBApHMAHTHOE) TPEIMETHOE COJIepKaHHe, €ro
CTPYKTYpUpOBaHME TIO pa3feliaM M TeMaM, paclpeesieHne M0 Kiaccam,
PEKOMEHJIyeT IOCJIEI0BAaTEIbHOCTh M3YUYEHHUs Y4yeOHOro Marepuaja c Y4ETOM
MEXIMPEAMETHBIX U BHYTPUIIPEJIMETHBIX CBSA3€H, JOTMKKM ydeOHOro Ipolecca,
BO3pPACTHBIX OCOOEHHOCTeHW oOyuatomuxcsi. B mporpamme 1o Owuonoruu
peain30BaH MPUHIUI IPEEMCTBEHHOCTH C M3y4Y€HHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOrO  o0miero oOpa3zoBaHusi, Onarojaps 4YeMmMy MPOCMAaTpPUBACTCS
HaIllpaBJI€HHOCTh HA  MOCJIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS,
HKOJIOTUYECKOTO MBIIUIEHUS, MPEACTaBICHU O 340pOBOM oOpa3ze >KHU3HHM, Ha
BOCIUTaHUE OEpPEKHOr0 OTHONICHUS K OKpy’Karolled mpupoaHoi cpeae. B
nporpaMme No OWOJIOTMM TakXKe IMOKa3aHbl BO3MOXKHOCTHM y4eOHOro MpeameTa
«buonorus» B peamuzanuu  TpedboBanuitk DGIOC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHbIM M TPEAMETHBIM pe3yjbTaTaM OOy4YeHus U B
(GOpMHpPOBaHWHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIILHOW  JEATEILHOCTH
oOyyarolmuxcs IO OCBOCHHMIO COAEpX aHHUs OHOJIOTMYecKOoro oOpa3oBaHUs Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHMUs.

VY4ueOnpiii mpenmer «buonorus» Ha YpOBHE cpeaHero oOImiero oOpa3oBaHMS
3aBeplIaeT OMOJIOTMYECKOE O00pa3oBaHME B IIKOJIE MW OpPUEHTHPOBAaH Ha
paclIMpeHre U yriiyoJieHHe 3HaHUM OOydYarouuxcst O KUBOW MPHUPOJE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTMH, SMOPHOJOTMM M OHOJOTMU Ppa3BUTHS,
TE€HETUKH, CENEKIIMU, OMOTEXHOJIOTUH, SIBOJIOLMOHHOTO YUYEHUS U SKOJIOTHH.



Nzyuyenne yuebHOoro mpeamera «buomorus» Ha  yriayOJIeHHOM — YpOBHE
OPUEHTHPOBAHO HAa MOJATOTOBKY OOy4YalOIIMXCS K TMOCIEAYIOUIEMY IOIYYSHHIO
Owonornyeckoro  oOpa3oBaHWsI B By3aXx W OpPraHW3alusx  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEp aHHs COCTABIIIET CHCTEMA
OMONOTMYECKUX  3HAHWW, TMOJNYYEHHBIX TMPH HW3YYCHHH  OOYyYarOUIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3AesIOB OMOJOTUU HAa YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Ty 3HaHUS MOJYy4YalOT pa3BUTHE. Tak,
pacmiMpeHbl W yriayOJjeHbl OHMOJIOTHYECKHE 3HAHWS O PACTCHHSAX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJOBEKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEICHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI AJIs MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErparus OHOJIOTMUECKHX 3HAHUU C
COOTBETCTBYIOIIMMU 3HAHUSAMM, IOJYYEHHBIMH OOYUYAIOIIUMUCS NpPU H3YyUYEHUH
bU3UKH, XUMUH, TeoTpaduu 1 MaTEMAaTHUKH.

CrpykTypa nporpaMmsl o yueOHoMmy npeamety "buonorua" oTpakaer cHCTEMHO-
YPOBHEBBIM M 3BOJIOIUOHHBIN MOAXOABl K H3ydeHUio Omonoruu. CorjacHO uM,
M3yYaloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbBIC [JIsl JKUBBIX CHCTEM
pa3HOrO YpOBHS OpraHHU3aIlMH, ODBOJIOINWU OpPraHMYECKOro MHpa Ha 3emie,
COXpaHEHHUsi OHMOJIOTMYECKOro pa3HooOpa3us 1utaHetsl. Tak, B 10 kmacce
M3y4aloTCs OCHOBBI MOJICKYJISIPHOM M KIETOYHOW OMOJIOTHMH, dMOPHOJIOTHH H
OMOJIOTUN PAa3BUTHUS, TEHETUKU U CEJICKIUU, OUOTEXHOJOTUU U CUHTETHUYECKOU
OMOJIOTHH, AKTyalIM3UPYIOTCS 3HAHUS OOYyYalolmUXcs Mo OOTaHUKE, 300JI0THH,
aHaToMuu, (usnonoruu uenoBeka. B 11 kiacce u3ydaroTcst 3BOJIIOLIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUeHHue o Ouocdepe.

VYyebOnbiii mpeamer «buonorus» mpuszBaH 00€CIEUNTh OCBOCHHUE OO0YYAIOIIMMHUCS
OMOJIOTMUECKUX TEOPHM M 3aKOHOB, WJCH, NMPUHIMIIOB U IMPaBWJ, JEKAUIUX B
OCHOBE COBPEMEHHON €CTECTBEHHO-HAY4YHOW KapTUHBI MUPA, 3HAHUW O CTPOCHUH,
MHOT000pa3u U OCOOEHHOCTSIX KIIETKH, OpraHu3Ma, MOIMyJsluHd, OHOILIEHO3a,
DKOCHCTEMBI, O  BBIJAIONIMXCA  HAYYHBIX  JIOCTHDKCHHSAX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTUH, IPUKIIATHBIX aCMIEKTaX OMOJIOTHYECKHUX 3HaHHM. J{7s
pa3BUTHS M TOJACpPNKAHHS HWHTepeca OOyJarommxcsi K OHOJOTHH Hapsay Cco
3HAYUTEIbHBIM 00hEMOM TEOPETHYECKOTO MaTepualia B COACPKaHUU MPOTPAMMBI
no OMOJIOTUHU TIPESYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIIEHUS M Pa3BUTHS
TOM WM HHOW 00JlacTU OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B PEIICHNE BAKHEUITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TIPOOIIEM.

[lenp m3yudenusi ydyeOHoro mnpenmera «buosorus» Ha yriayOnEHHOM ypOBHE —
OBJIQZICHHME  OOYyYalOUIMMHCS ~ 3HAHUSIMH O  CTPYKTYpPHO-(DyHKLIHMOHAJIBHOM
OpraHM3allMM >KUBBIX CHCTEM PAa3HOrO0 paHra U MNPUOOPETeHHE YMEHHM
MCIIOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUHU HMHTEpEca K ONpeAenEHHONW 00IacTu
pO(ECCUOHATIBHON JIEATEIbHOCTH, CBSI3aHHOM € OHMOJIOTHEW, WIH K BBIOOPY
y4eOHOTr0 3aBeICHUS JIJIsl TPOIOKEHUS OMOI0OTHYECKOTro 00pa3oBaHus.
JlocTmkeHue 1eny u3ydeHus yueOHoro mpenmMera «buonorus» Ha yriayOnéHHOM
YpOBHE 00ECTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/1ay:



OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl OHMOJOTMYECKHX 3HaHW: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSX, KOHUEMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHUHM, MHOTrOoOOpa3uu M OCOOEHHOCTAX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJIALHUs, BUA, OMOreoneHo3, onocdepa); 0 BbIIAIOMMXCA OTKPBITHIIX
Y COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHWE OOy4YalomMXCd C€ METOJAAMM TIO3HAHMUS JKUBOW MPHUPOJBI:
UCCJIEIOBATEILCKUMH  METOJaMu  OMOJOTMYECKUX HayK (MOJIEKYJSpHOH W
KJIETOYHOM OMONOrMM, HMOpPUOJOTMM M OHOJIOTUU Ppa3BUTHS, TIEHETHUKH W
CEeJIEKIIMM, OWOTEXHOJOTMM U CHHTETHYECKOW OHOJIOTHMH, MAaJEOHTOJIOTHUH,
HKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIbBHOTO  IPOBEJACHUS  OMOJIOIMUECKUX
uccieoBaHu B JjabopaTtopum W B mpupone (HaOmoJaeHue, H3MEpeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBIaJicHHEe  OOy4YalOIIMMHUCS  YMEHHUSIMH:  CaMOCTOSATEIbHO  HAXOJUTH,
aHaAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH(OPMAIIUIO; TOJIH30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMENH W CUMBOJIMKOM; YCTAaHABIMBATH CBSA3b MEXKIY
pa3BUTHEM OHOJOTMM M COIMAIbHO-)KOHOMHUYECKUMU M  3IKOJIOTMYECKUMU
npoOjeMaMu 4YeJOBEYECTBA; OLIEHUBATh IOCJIEACTBUS CBOEH NEATEIbHOCTH IO
OTHOILICHUIO K OKpY’KalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPY’KAIOIIMX JIIOJIe; OOOCHOBBIBATH M COOJIIOAATH  MEpHI
npoUIAKTUKY UH(EKIMOHHBIX 3a00J€BaHUll, IpaBuiia MOBEACHUS B MPUPOJE U
obecrnieueHus: 0€30MaCHOCTU COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallMsIX ~ NPUPOJHOIO W  TEXHOTEHHOI'O  XapakTepa; XapaKTepHU30BaTh
COBpEMEHHBIE HAayUHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuUTHE Y OOYHYAIOIIMXCS MHTEUIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH B
IIpolLleCC€ 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMH U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OWOJIOTUH, pEIIaeMbIMH €0 MpobiIeMaMH, METOI0JOTHeH
OHOJOrNYECKOTO MCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCJIEI0BAHNM, pEeIIeHHs] OMOJIOTMYECKUX 3a7a4, MOJIECIUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTAHUE Yy OOy4YarolUXCsl IIEHHOCTHOIO OTHOILUEHUS K KMBOM NPHUPOJE B
LEJIOM U K OTJENbHBIM €€ 00bEKTaM U ABJICHUSIM; (POPMUPOBAHHUE IKOJIOTHUYECKOM,
IFEeHETUYECKOM TIpaMOTHOCTH, OOLIEH KyJbTypbl IIOBEAECHUS B IPUPOJE;
MHTETPALINN €CTECTBEHHO-HAYYHBIX 3HAHUI;

npruodpeTeHue o0y4aroIuMucs KOMIIETEHTHOCTH B palMOHAIIBHOM
IPUPOJIOTIOIB30BaHUHN (COOIOACHUE MpPaBUJI TIOBEJIEHUS B TPHUPOAE, OXPaHbI
BHJIOB, KOCHCTEM, OHMOC(hEephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 370POBbS
OKpyXaromux JoAe (coOmogeHuss wMep npoduimakTukyd — 3a00JeBaHUH,
oOecnieueHrne O€30MacCHOCTU >KU3HEACATEIPHOCTH B UYPE3BbIUAWHBIX CHTYaIUSIX
OPUPOAHOTO M  TEXHOTEHHOI'O  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37laHUE YCJIOBUHM JJI1 OCO3HAHHOrO BhIOOpa OOYyYarOIMMUCS HHAWBHUAYATbHOU
oOpa3oBarenbHOI TPaeKTOPHH, CHoCOOCTBYIOLIEH MOCJIETYIOLIEMY



npo(hecCHOHATTEFHOMY CaMOOIPENIETICHUIO, B COOTBETCTBUU C WHIAMBUAYATbHBIMU
MHTEpecaMu U MOTPEOHOCTIMH PETHOHA.

OOmee 4YMCIO YacoB, OTBENEHHBIX Ha HM3yuyeHUE OWOJIOTMHM Ha YIIIyOJIEHHOM
YpOBHE CpeaHero oliero oopazoBanusi, coctanisier 272 vaca: B 10 knacce — 136
yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HEJIETO).

OT16op opraHu3aliMOHHBIX (OPM, METOJOB M CPEJACTB OOyYEeHHsS OHOJIOTHU
OCYUIECTBIISIETCS. ¢ YYETOM CHEU(PUKH €ro COACpKaHUS W HANpPaBICHHOCTU Ha
OpOJOJKEHUE OMOJOTrMYecKOro o0pa3oBaHHMS B  OpPraHU3ALMIX CPEIHEro
npo(deccCuOHaIBLHOTO U BRICIIET0 00pa30BaHUsl.

OO0s3aTenbHBIM YCIIOBHEM IPU OO0y4Ye€HHWH OHMOJOTMM Ha YriyOJEHHOM YpOBHE
ABJIIETCSI TPOBEJIEHNE JaOOpaTOPHBIX M MpaKTHUECKUX pador. Takxke ydacTue
0oOy4Jaronuxcss B BBIMOJTHEHUH MPOEKTHBIX M Y4eOHO-MCCIIEeIOBATEILCKUX PAOOT,
TEMaTHKa KOTOPBIX OINpEAENseTcs YYHUTEJIeM Ha OCHOBE HMMEIOIIUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX yCIOBUH.
BocnurarensHbli noteHuual npeamera «buonorusy peanusyercs yepes:

- MIPUBJICYECHHE BHUMaHUS O0y4YaroIIMUXCsA K HEHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax SIBJIEHUHM, OPraHU3alUI0 UX PadOThl C MOJy4aeMOW Ha YPOKE COLIMAIBHO
3HAUUMOM HMH(pOpMaLMel — HMHHUIMHUPOBAHUE €€ OOCYXKJIEHHUS, BbICKa3bIBAaHUS
OoOy4aronIMMHUCS CBOEr0 MHEHHsS IO €€ MOBOJY, BBIPAOOTKM CBOEro K Hei
OTHOIICHUS;

- JIEMOHCTpaIuio o00yYaroumMcs MPUMEPOB OTBETCTBEHHOTO, TI'PakIaHCKOTO
MOBEJICHUS, TPOSBICHUS YEJOBEKOIIOOMS U J0OpOCEepAECYHOCTH, Yepe3 Moadop
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHHUA, 3a/lad JUId PEIICHHs, MPOOJIEMHBIX
CUTYaIHH JIJ1s1 00CYKICHHSI B KJIaccCe;

- NMPUMEHEHHE Ha ypOKaX HWHTEPAKTUBHBIX (PopM pabOThl ¢ OOYYAIOIUMUCS:
WHTEJUICKTYabHBIX ~ UTP, CTUMYJHPYIONIMX I[MO3HABATEIbHYI0O  MOTHBAIIUIO
oOyJaromuxcs; AUJAKTUYECKOTO TeaTpa, TAe MOJyuYeHHBIE Ha ypOKE 3HAHHS
OOBITPBIBAIOTCS B TEATPAJIbHBIX IMOCTAHOBKAX; JHUCKYCCHH, KOTOpbIE JaroT
OoOy4YaronMMcsi BO3MOKHOCTh HPHOOPECTH OMNbBIT BEIECHUS KOHCTPYKTHBHOIO
Jyanora; TpynmnoBoid padoThl WM pabOThl B Iapax, KOTOPbIE y4aT 00y4aroniuxcs
KOMaHJTHOH paboTe U B3aUMOJAECHCTBUIO C APYTUMHU 00yYarOIIUMHUCS;

- IHUIIMMPOBAHUE U MOAJIEPKKY HCCIIEIOBATEIBCKOM JAESITEIbHOCTH 00YyYarOIINXCsI
B paMKax peaiu3aldyd UMU HUHAUBUAYAJIbHBIX U TPYIMIOBBIX HUCCIEAOBATEIbCKUX
IPOEKTOB, YTO JacT oOOydYarouuMcsi BO3MOXKHOCTh TMPHUOOPECTH  HAaBBIK
CaMOCTOATEILHOTO PEIICHUSI TEOPETUUECKOM MPOOIEMBbl, HABBIK T€HEPUPOBAHUS U
oopMIIeHUSI COOCTBEHHBIX HJICH, HABBIK YBAXUTEIHHOTO OTHOIICHUS K YY>KUM
uaesM, ohOpMIIEHHBIM B paboTax JPYyrHX HCCIEIOBATENEH, HABBIK MyOIUYHOTO
BBICTYIUICHUS TIepe]] ayJIuTOpUEH, apTyMEHTHPOBAHUS W OTCTAMBAHUS CBOEH
TOUYKH 3PEHUS.



COJEPXXAHME OBYUYEHUA
10 KVIACC

Conepxxanue mnporpaMmbl, BBIAEICHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJiapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMmeHHass OMOJIOTHSI — KOMIUIEKCHass Hayka. KparTkas uCTOpUs pa3BUTHS
Owosioruu.  buojornueckue HayKd W U3yyaeMble ~UMH  IIPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAJHbIE K TIIOWCKOBBIE HAy4YHbIE HCCIEHOBAHUS B
OHMOJIOTHH.

3HaueHue OWONOTMM B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptuHbl mupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHE OHOJOTHUU B
MPAKTUYECKOM JIESITEBHOCTH YEJIOBEKAa: MEIUIMHE, CEIbCKOM XO35UCTBE,
MIPOMBIILIEHHOCTH, OXPaHE TPUPOJIBI.

JlemoHCcTpanumn

[loptpetsi: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. JdapBun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuii, WM. I1. I1aBnos, 1. . Meunukos, H. W.
Bagunos, H. B. Tumodees-Pecorckuii, [Ixx. Yorcon, @. Kpuk, /1. K. benses.
Tabmumer uw cxembl: «CBsi3p OuWOJOTMM € JApYyrUMH Haykammuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cuCTEMbI U NX U3yYeHHUE

JXKuBble cucTeMbl Kak MpeaMeT u3ydeHus Omojoruu. CBOMCTBA KUBBIX CHUCTEM:
€IUHCTBO XHMHYECKOI'O0 COCTaBa, NUCKPETHOCTh M IEJIOCTHOCTb, CJIOKHOCTh M
YIOPSIAOYEHHOCTD CTPYKTYPBI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEEHUE, PA3IPAXKUMOCTb, U3MEHYMUBOCTh, POCT U Pa3BUTHE.
YPpOBHM OpraHu3alMid >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIIETOYHBIM, TKAHEBBIU,
OpraHU3MEHHBIN, MOIYJISILIMOHHO-BUIOBOM, SKOCUCTEMHBIN
(Ouoreouenotnueckuit), oOuochepupiii. Ilpoueccel, npoucxoadue B KUBBIX
cucreMax. OCHOBHBbIE MNpU3HAKU KUBOro. JKu3Hb Kak Qopma CyIEeCTBOBAHUS
Matepun. Hayku, nzydaroiine >kMBbl€ CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3AINU.
N3yuenne >kuBBIX cucteM. Metoasl Ouonornueckoil Hayku. HabmroneHue,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMaTu3aius, Mmetaananus. [loHsitue o 3aBuCUMOil 1
HE3aBUCHUMOW mnepemMeHHOM. [lnaHupoBanme »skcriepuMeHTa. llocTtaHOBKa U
npoBepka runote3. Hynepas runote3a. [lonstue BrIOOpPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux gaHHbBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYSHHBIX
pe3ynbratoB. [IpuumHBI HUCKaKEHUS pPe3yibTaTOB »JKcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU KU3HWY, «bHOIOrHYecKne cucTeMsn»,
«CBoliCcTBa KMBOM MaTepum», «YPOBHH OPraHU3alMM >KUBOU IPUPOABDY,
«CTtpoeHne KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB
YeJI0BEYEeCKOro opranusmay, «buoreonenos», «buocdepa», «MeToapl u3ydeHus
YKUBOU IIPUPOIBI».



O6GopynoBaHue: JabOpaTOpHOE OOOpPYIOBaHHME JUIS TPOBEICHHS HAOIIOJICHUH,
W3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHME pa3IMYHBIX METOJAOB IPU HU3YYEHUH
KUBBIX CUCTEM).

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-(QYHKIIMOHANIbHAS €AWHUIIA >KUBOTO. MCTOpHUST OTKPBHITHUS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M.
neiinen, P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHH.
MeToabl MOJIEKYJISIPHOM M KJIETOUYHON OMOJOTHU: MUKPOCKOIUS, XpoMaTorpadus,
anexTpodopes, METO MEUYEHBIX aTOMOB, muddepeHaibHoe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @uKcUpo8anHvlx
K1emok. DIEeKTpOHHAasT MUKpockonusi. Kougoranvnas muxpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JeMoHcTpanuu

IToptpersr: P. I'yk, A. Jlesenryk, T. [lIBann, M. [llneiinen, P. Bupxos, K. M. bap.
Tabmuupl u cxembl: «CBETOBOM MHMKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOID,
«Hcropus pazBUTUA METOJ0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM  MHKPOCKON, MHKpPOIpENapaTbl  pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATBLHBIX KJIETOK.

IIpakTnueckas  padora  «M3yueHue  METOJOB  KIETOYHOW  OHOJOTUU
(xpomarorpadus, amextpodopes, aubdepeHaIbHOe IeHTPUGYTUpOBaHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMUKPOJIEMEHThL. Bona u
e€ poJb KakK pacTBOPUTENS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHUU KIIETKH,
Teroperyasiuui. MuHepanbHble BEIIECTBA KIETKH, UX Onosiornyeckas poib. Posib
KaTUOHOB U aHWOHOB B KJIETKE.

Oprannueckne  BelIeCTBAa  KJIETKU. buonornueckne moauMepsl.  bernkwu.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil mosiekysbl. [lepBuyHas
CTpYKTypa Oeika, TeNnTUIHas CBsI3b. BTopuuHas, TpeTU4YHAasl, YETBEPTUYHAS
cTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudukauus  Oenkos.
buonornyeckue Gpynkiuun 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, IWCAXapuIbl, OJUTOCAXAPUIBl W IOJUCAXaPUIBbIL.
O6mmii T1UIaH  CTpOeHHUS U (PUBMKO-XMMHUYECKHE CBOWMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTII€BOIOB.

Jlumuael. ['wapodunsHO-ruApOodoOHBIE cBoMicTBa. Kiaccudukanus nunumaos.
Tpurmunepunsl, (ochomunuasl, BOCKU, CTepouabl. buonormyeckue GyHKIHH
munuoB. OOmue CBOMCTBA OMOIOTHYECKIX MEMOpaH — TeKy4eCTh, CHIOCOOHOCTh K
CaMO3aMBIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie xucmorel. JHK w PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpunnun kommuiementapHoctu. IlpaBuio Yapradda. Crpykrypa
JHK — nBoitnas cnupayib. MecTtoHaxoxaenue u ouonorndeckue ¢pyukiuu JHK.
Bune PHK. ®yukunn PHK B kietke.



Crpoenune wmonekyinbsl AT®. Makposprudueckue cBsizu B Mosekyine ATO.
buonornyeckue pyunkmmn AT®. BoccTtaHoBIeHHBIE IEPEHOCYUKH, UX (DYHKITH B
kietke. /Jlpyeue wuyxneozuompugocgpamer (HT®@). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpykrypHas Ouonorus: OUOXUMUYECKHE U OHOPU3MYECKUE HCCIICIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOnekyl. Mooeruposarue
CmMpyKmypuvl U OyHKyull 6UOMONEKYN U Ux Komniekcos. Komnviomepnulii ousatin u
OpeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JdeMoHcTpanuu

IToptpetsl: JI. ITomunr, Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankinun, .
Conrep, C. [Ipy3unep.

Juarpammel: «PacrpeneiieHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM IPUPOJACH,
«Pacmipenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuier u  cxembl: «llepuoamdeckass Tabnwia XUMHYECKUX DJIEMEHTOBY,
«CTtpoeHne MoJeKkyssl BOAbD», «BemecTtBa B cocraBe opraHu3MoBy», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€NKOBOM MOJIEKYJbD), «CTpoeHHE MOJIEKYJ
yriieBoioB», «CTpoeHHe MOJIeKYn JUNUAoBy», «HyKJIeMHOBBIE KHUCIOTHIY,
«Crpoenne Monekyisl ATOy.

O6opynoBaHue: XUMHAYECKAsI OCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «OOHapyxeHHUE OCJIKOB C TOMOIIBI0O KAaYECTBEHHBIX
peaKuii».

JlabopaTopnasi padora «lccienoBaHue HyKIEMHOBBIX KHUCJIOT, BBIACICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tunbl  KJIETOK: JdyKapuoTHYecKass MW  mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

Crpoenue mnpokapuoTudyeckon kieTku. KiertouHas creHka OakTepuil u apxeil.
OcoOeHHOCTH CTpPOEHHsI TeTepOTPO(HONM M aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MECTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenre W (QPYHKIMOHMPOBAHHUE DJYKapUOTHYECKON KieTku. Ilnazmarnueckas
MeMmOpana (rutazmaniemma). CTpyKkTypa mjia3Matuueckoil MemoOpanbl. TpaHcmopT
BEUIECTB  4epe3  IUIa3MaTUYECKyl0 MeMOpaHy: mnaccuBHbId  (auddysus,
obneryénnas auddysus), akTUBHbIA (NMEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIM
tpaHcnopt). [lonynponuriaemocts MmemOpansl. PaboTa HaTpuii-kaaueBoro Hacoca.
OHIOIMTO3: TUHOIUTO3, arounutos. Dx3ouuto3. Kierounas crenka. Ctpykrypa u
(GyHKIUU KIETOYHOU CTEHKH PAaCcTEHUM, TPUOOB.

Hurtomnasma. Iluto3onbs. IluTockener. J[BwkeHue 1uTOIIa3Mbl. OpraHouabl
kietkn. OnHOMEeMOpaHHBIE OpPraHOWABl KIETKH: JHAOIMIA3MaTUYECKas CeTh
(OIIC), anmapar ['ompmku, TU30COMBI, UX CTpOCHHE U (YHKIMH. B3anMocBs3b
OJIHOMEMOpPaHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsPHOrO PETHKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbId)  SHAOIUIA3MATHYECKUI
petukyinyM. CekperopHas QyHkius anmnapata ['onbmxu. Moouguxkayus benxos 6



annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoxcu. TpaHcropT
BEIIECTB B KJIETKE. Bakyosn pacTturenbHbIX Ki1eToK. Knerounsiii cok. Typrop.
[TomyaBTOHOMHBIE OpraHOUbI KJIETKH: MHTOXOH/IPUH, MIACTHU/IBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenre u (GyHKIIMU MUTOXOHJpuM u mactull. llepBuunble,
BTOPUYHBIE UM  CJIOXKHBIE  TUJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPHUOT.
XJIOpOILIACTHI, XPOMOIUIACTHI, JIEMKOIIACTHI BBICIIUX PACTCHUU.

HememOpanubsie opranouansl kineTku CrtpoeHue W (GYHKIMH HEeMEeMOpaHHBIX
OpraHOUI0B KJICTKH. PuGocomer. IIpomesicymounvie Qunamenmoi.
MukpodunamMeHTsl. AKkmuHogvle Mukpoguiamenmol. MBbIIEUHbIE  KIIETKU.
AxmuHosble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. Knetounbrit
neHtp. CrpoeHwe U JBMKEHUE OIKIYTUKOB U PECHUYEK. MUKpPOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpoguiameHmamu u
Mmuxkpompybouxamu. Momopuwie 6enxu.

Anpo. OOGomouka siapa, XpOMaTHH, KapuoIUla3Mma, SAPBIIKH, UX CTPOEHUE U
¢bynkuuu. SnepHslii OenkoBbld MaTpukc. lIpocTpaHCTBEHHOE pacHoIOKEHHE
XpOMOCOM B HUHTep(azHOM sape. Iyxpomamun u 2cemepoxpomamun. benxu
XpOMaTUHA — THUCTOHBL. Jlumamuxa sdepuoii obonouku 6 mumo3se. AloepHviii
Mpancnopm.

Kinerounbie BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpanuu

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

Tabmuiel u cxembl: «CTpoeHHE 3YKApUOTHIECKOMN KIETKN», « CTpOeHUEe KUBOTHOM
KIEeTKn», «CTpO€HHE pPacCTUTEIbHON KIETKN», «CTpPOCHHE MUTOXOHIIPUNY,
«SAnapo», «CtpoeHne NpoKapuOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM  MHKPOCKON, MHUKpONpENnapaTrbl  pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTpenapaThl 0aKTepUaTbHBIX KJIETOK.

JlaGoparTopHasi pabora «/3ydueHre CTpOCHUs KIETOK Pa3InYHbIX OPTaHU3MOBY.
IIpakTnyeckas padora «/3ydyeHre cBOMCTB KIETOYHOU MEMOpPaHBI.
JlabopaTtopnass padora «lMccrnenoBaHne IUIasMoONM3a W JEIJIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckas padora «/3ydyeHue ABUKEHHS LMUTOILIA3Mbl B PACTUTENIBHBIX
KJIETKaxX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccuMUITALIUA W TUCCUMHIIALIMS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOmeHa
BEIECTB: aBTOTPOGHBIN W TeTepOoTpOodHBINA. YUacTue KHUCIOpoJa B OOMEHHBIX
mpoiieccax. JHepreTmdeckoe obOecrnedeHne KieTku: mnpeBpamieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep PEaAKIUHd KJIETOYHOTO
Metabonuzma. DepMeHTh, HUX CTPOCHHE, CBONCTBA U MEXAaHU3M JICUCTBUSI.
Kodepmentrsl. Otnuuus pepMeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OETKU-UHTUOUTOPBI. 3aBUCHUMOCTH CKOPOCTU (HEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.



IlepBuuHBIA  CHHTE3 OpPraHMYECKHX BEHIECTB B  KIeTke. DOTOCHUHTES.
Anoxcueennvill U okcuceHHwlll omocunmes y obaxkmepui. Ceemocodouparoujue
nueMeHmyl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Pob XJI0pOIUIaCTOB B MPOLECCE
¢dotocunreza. CeroBasi U TeMHOBas (a3pl. Pomoovixanue, Cs., Cy. u CAM-munuv
¢pomocunmesa. IIpoyKTUBHOCTh (pOoTOCHMHTE3a. BnusHue pa3nuyHbIX (PaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XemocuHTe3. PazHoOOpa3ue OpraHu3MOB-XEMOCHUHTETHUKOB: HUTPUPUIUPYIOLINE
OakTepuu, Kene300aKTepuH, CepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAUYCHHUE
XEMOCHUHTE3a.

AHaspoOHbie opraHusmbl. Buabl Opokenus. IIpoaykTsl OpokeHHS U UX
UCIIOJIb30BAaHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHW3Mbl. JTambl dHEpreTudeckoro oobmena. [loAroToBUTENHHBIN
stan. [ ko3 — 6ECKUCIOPOAHOE PACIICTIICHUE TITFOKO3HI.

buonorndeckoe OKHCIEHUE, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUN B
npoieccax onogornyeckoro okucienus. Lluknmueckue peakunu. OKHCIUTETBHOE
dbochopunupoBanue. Ouepeus memobpanuo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnoiu AT®-cunmaswi. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPGhHEeKTUBHOCTh SJHEPTreTUUECKOro oOMeHa.
JdemoHcTpanuu

IToptpersr: x. Ilpuctnu, K. A. Tumwupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmumbelr u cxembl: «DoTOCHMHTE3», «DHepreTuyeckuii obmen», «bmocuHTes
6enka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHWE JUIsi TPUTOTOBIICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «3yueHne KaTaIUTUYECKON aKTUBHOCTH (DEPMEHTOB (Ha
MpUMepe aMUJIa3bl UIIA KaTajaasbl).

JlaGopaTopHasi padora «/3yueHue pepMEHTATUBHOTO paCICIUICHUS MEPOKCHUIA
BOJIOPO/JIa B PACTUTEIIbHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTopHnasi padora «CpaBHeHHE NMPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».
JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. Hacaeacreennass uH(popManus 1 peaju3anus eé B KiIeTKe

Peakuun wmarpuuHoro cuHrte3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHUHTe3a. Peanusanus HacneacTBeHHON MHpopMaruu. I eHeTnyeckuit
KOJ, ero cBoucrtBa. TpaHckpuniuss — Marpuulblii cuHTe3 PHK. IlpuHnumnsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckou knemke. Hexooupyrowue PHK.
Tpaucmsiiust u e€ stanbl. Yuactue tpaHcnopTHeix PHK B OGumocunTese Oenka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue amuHOKHCIOT. Pons pubocom B
OnocuHTe3e Oenka.

Coepemennvie npeocmasnenus o cmpoenuu 2eHos. OpraHuzalus TE€HOMa Y
MPOKAPUOT U IYKApPHOT. Peryisiius akTUBHOCTH T'€HOB Yy MpoOKapwoT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Monekyraphvie mexanusmol IKCHpeccuu 2eHO8 )



aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomsl 2eHos. Perynsius 0OMEeHHBIX
MPOILIECCOB B KJeTKe. KiteTouHbIi roMeocTas.

Bupycel — HekiieTouHble (OpMBI KM3HM M 0OJMraTHele napasutbl. CTpoeHue
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaroB. JKusHenuvii Yyuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0osieBaHusl 4esoBeka, XMBOTHBIX, pactenuil. CIINJ, COVID-19,
COITMAJIbHBIE U MEUIIMHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayus u ananuz oOonvwiux maccueos («bigdatay)
CMPYKMYPHbIX OUonocuyeckux oanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoecpammupyemvie ghynxyuu 6erxos. Cnocobvi 00cmasku 1eKapcma.
JdemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. 1. UBaHOBCKUIA.

Tabmuer u cxembl: «buocunte3 Oenka», «l'eHeTmdyeckuid Koay, «Bupycw»,
«bakrepuodarmy.

IIpakTnueckas padora «Co31aHue MOAEIIA BUPYCA».

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounsrit nuki, ero nepuoasl u perynsmnus. Matepdasza u muto3. OcoOeHHOCTH
npolieccoB, mporekatoumx B wuHTepdasze. IloaroroBka KIETKH K JCJICHHIO.
[IpecunreTndeckuii (MOCTMUTOTUYECKHI), CHHTETUUECKUN W TTOCTCUHTETUYCCKUN
(IpeMUTOTUYECKHI ) TEPUOIbI HHTEP(hA3HI.

Marpuunsiii cunte3 JHK — penmukauus. I[lpunuuner perummkamuu  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aAHTHUIIAPAIIIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeJaoMepa3za. XPOMOCOMHBIH Ha0Op KJICTKHM — KapuoTun. JIMIUIOWaHBIA U
rariouAHbI  HAOOpHl  XpoMOCOM. ['omosormuHbie XpoMocoMBl. [lomoBbie
XPOMOCOMBI.

Henenne kietkn — Muto3. CTaaud MUTO3a U MPOUCXOASIIME B HUX IPOIIECCHI.
Tunel muto3a. Kaprnoknues u nutoknHe3. buosornueckoe 3Ha4eHUE MUTO3A.
Perynsmusa mutoTrueckoro nukia kiaetku. [Iporpammupyemas kietouHas ru0esnb
— aronTo3.

Knerounoe sapo, XpoMOCOMBI, (QYHKIMOHAIbHAs TE€HOMUKA. MexaHuzmol
npoaughepayuu, ougpepenyuposku, cmapenus u eubdenu kKiemox. «llugposas
K1emKay — ououHgpopmamuueckue mooenu QYHKYUOHUPOBAHUS KIEMKU.
JdeMoHCcTpanuu

Tabmumelr u  cxeMbl: «KW3HEHHBIH MUK KIETKW», «Murtos», «CTtpoeHue
xpoMocomy», «Pemmukanus JJTHK».

O6opynoBaHne: CBETOBOW MHUKPOCKON, MHUKpoOMpemapathl: «MHUTO3 B KIETKaX
KOPEIIIKA JTyKa.

JlabopaTopHas padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENApATaAX).
JlaGopaTopHnasi pabora «HabioneHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEIapaTax).

Tema 9. CTpoenue u GQyHKIUM OPraHM3MOB



buonornyeckoe pasHooOpasue opraHu3MoB. OTHOKJIETOYHBIC, KOJOHHUAIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHUS W KU3ZHENEATCTLHOCTH OIHOKJICTOYHBIX OPTaHU3MOB.
Bakrepuu, apxeu, OAHOKJIETOUHbIE T'PUOBI, OJHOKIECTOYHBIE BOJIOPOCIHU, APYTrUe
npoTucThl. KosoHManbHbIE OPraHU3MBL.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHW, OpraHbl U CUCTEMBI
opranoB. Opranu3M Kak €uHoe 1emnoe. ['omeocras.

Tkanu pactenuil. Tumbsl pacTUTEIBHBIX TKaHEH: oOpa3oBaTelibHas, MOKPOBHas,
MPOBOJISIIAS, OCHOBHAs, MexaHudeckas. OCOOCHHOCTH CTpOeHUsA, (PYHKIHH U
PACTIONIOKEHUS TKAHEW B OpraHax paCTCHUN.

TkaHM >KMBOTHBIX M YEJIOBEKA. THMBI JKUBOTHBIX TKAHEH: OJIUATEIUAIIbHAS,
COCIMHUTENbHAS, MbIlIeyHasi, HepBHasg. OCOOEHHOCTH CTpOeHUs, (PYHKIUH WU
PacMoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BerertatuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUd. OpraHbl U CUCTEMBI
OpPraHoOB MBOTHBIX U 4eoBeKa. OYHKIIMM OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHue u
TUIIbI COCIMHEHUS KOCTEU.

JIB>KeHHE OpraHu3MOB. [[BIDKEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOHUTHOE,
KTYTUKOBOE, PECHUYHOE. J[BU)KEHHME MHOTOKJIETOYHBIX PACTCHHM: TPONU3MbI U
HACTUU. JIBM)KEHHME MHOTOKJIETOUYHBIX JKMBOTHBIX W YEJOBEKA: MBbIIICUYHAA
cucrema. Pednekc. CkeneTHbIe MBIIIIIBI M UX padoTa.

IIutanne opranusmos. llornomieHue BOABI, YITIEKMCIOTO ra3a M MHUHEPaJbHBIX
BEIIECTB  pacTeHussMu.  [luTtanue  KUBOTHBIX.  BHYyTpUNOJIOCTHOE U
BHYTPUKIIETOUYHOE TMuIIeBapeHue. [IuTaHue MO3BOHOYHBIX XKUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. [IumeBapurenpHble kene3bl. llnmeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opraHu3moB. Jlpixanue pacteHuid. Jlpixanuwe >XuUBOTHBIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KiIeTKH. KoxxHoe NibixaHue. [[prxaTenbHasi HOBEPXHOCTb.
XKabepHoe u nérounoe apixanue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUSA JIETKUX MO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHasi cuUcTeMa 4YeloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Y NTUIl U
MJICKOITUTArONIUX. Perynsamnus apixanus. J{prxaTeabHble 00bEMBI.

TpaHcriopT BEMIECTB Yy OPraHUu3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopt BemecTB y KHUBOTHbIX. KpoBeHOCHas cucremMa M €€ Oprassbl.
KpoBeHocHasi cuctemMa TO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYZbI M KpoBb. Kpyrum KpoBooOpamieHus. IBOJTIOIHUOHHBIC
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. Pabora
cepla v e€ peryJisiuus.

Brinenenne y oprannsMoB. BeineneHue y pacteHuid. BeineneHue y JKHBOTHBIX.
CokparurensHble Bakyonud. Opranel BbljienieHus. OunbTpanus, CeKpeuus u
oOpaTHOE BCachIBaHHWE KaK MEXaHU3MbI pabOThl OpPraHoB BblAeIeHUS. CBS3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIJICIIUTEIIBHOM CHUCTEMaMH. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. Ctpoenue u GyHKIMOHUPOBAHHE
Heppona. OOpa3zoBaHHE MOYH Y YEIOBEKa.

3amura y OpraHu3MoB. 3aliuTa y OJHOKIETOYHbIX OpraHu3MoB. Criopsl OakTepHii
W I[UCTHl MNPOCTEMIIMX. 3allhTa y MHOTOKJIETOUYHBIX pacTteHuil. Kytukya.
CpencTBa maCCUBHOW U XUMUYECKOM 3aIIUThl. @UTOHIIUIBL.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX NMPOU3BOJHBIC. 3aluTa
opraHu3Ma oOT OosiesHel. MmmyHHas cuctemMa uyejoBeka. KieTodyHwsli u
rYMOpaJIbHBIA MUMMYHUTET. Bpokn€HHbIH u NpuoOpeTéHHBIN creunduueckuit
UMMYHUTET. Teopus KiIoHaIbHO-celekTuBHOro uMmmynutera (II. Dpnux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Polib BpOXKIAEHHOTO
UMMYHUTETA B pPa3BUTHUN CUCTEMHBIX 3a00JI€BaHUN.

PaznpaxxumocTs U perynsiuus y opraHu3MoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pasgpaxumocts U perynsiuus y pacteHud. PocTtoBbie
BEIIECTBA U UX 3HAYEHUE.

HepBnas cuctema u pediiekTopHas peryisius y >kuBoTHbIX. HepBHas cuctema u
e€ oTAenbl. OBOJIOIMOHHOE YCJIOXKHEHHE CTPOCHUS HEPBHOM CHUCTEMBI Yy
AKUBOTHBIX. OTIIENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduexc u
pediekTopHas ayra. be3ycioBHbIE U YCIIOBHbBIE PE(DICKCHI.

['ymopanbHas perynsiiusi ¥ SHAOKPHUHHAs CHUCTEMA HUBOTHBIX M YEJIOBEKA.
JKene3pl HHAOKPUHHOM CUCTEMbl U HUX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cucTeM. [umnotanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuiet u  cxembl: «ODHOKJIETOYHBIE BOJOPOCHH», «MHOTOKIETOUHBIE
BojJiopociny, «baktepun», «lIpocteiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBble cuctembl», «CTpoeHue cTedis,
«CTpoeHne JNUCTOBOM IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKEIET YeI0BEKa»,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucreMay,
«BpraenurenbHas cucteMa», «IOHIOOKpUHHAs cucrtemay, «CTpOEHUE MBIIILbDY,
«AmmyHnurer»,  «KumeyHomonoctuele», «CxeMa  NUTaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE THUIAPHDY,
«Ctpoenue miaHapumn», «BHyTpeHHee CTpOEHUE AO0KIEBOro uepBs», «HepBHas
cuctema poeio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmeikaromuxcs»,  «Hepsras  cucrema  nrun»y, «HepBHas — cucrema
MIIEKOTTUTaromuXx», «HepBHas cuctema uenoBeka», «Pediexcey.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOMpENaparbl  OJAHOKICTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UTJIOKOXKHX, *KUBbIE IK3EMIUISPbl KOMHATHBIX pPAacTeHUH, repoapuu
pacTeHU pa3HbIX OTHEJIOB, BJAXHBIC MPENApaThl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEeKa,
0o0opyI0BaHUE JJIs JEMOHCTPALIMK TOYBEHHOTO ¥ BO3/YIIHOTO MUTAaHUS PACTECHUH,



pacIIeTUIeHus KpaxMalia u OeJIKOB TOoJT JeHCTBUEM (PepMEHTOB, 000PYyI0BaHUE TS
JIEMOHCTPAIIUU OTBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX ABUKEHHM, MOJIENIM TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.
JlaGoparTopHasi pabora «/3yueHne TkaHe paCTCHUIN.

JlaGoparTopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydueHrne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpraHu3MoB: Oecrosnoe (BKJIOYas BEreTaTMBHOE) H
nojsoBoe. Buasl  OGecrosioro  pa3MHOXKEHUS:  [MOYKOBAaHUE,  CIHOPYJISLIMS,
(dbparmeHTanus, KJIOHHPOBaHUE.

ITonoBoe pasmuoxkeHue. [TosioBbie KIeTKHU, WK rameThl. Meio3. Ctaauu Meiio3sa.
[ToBenenue xpomocoMm B Merose. KpoccuHnrosep. bruonornyeckuii CMbICT Me03a U
IIOJIOBOTO TIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPTraHU3MOB.
IIpenzaponpiieBoe pas3Buthe. l'ameroreHes y >KMBOTHBIX. llonoOBBIE Kemne3bl.
OObpazoBanue U pa3BUTHE MOJNOBBIX KJIeTOK. CriepmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre M AMOpPUOHAIBHOE  Pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa o
pPa3BUTHUU OPraHu3MoB. Mopghoecene3 — oOHa u3 2nasuwvix npoodem d2MOPUOTOCUL.
Konyenyuss mopghoecenos u moodenu mopghoceneza. Craaum >MOpUOTreHe3a
KUBOTHBIX (Ha mpuMepe Jarymku). Jpobrmenwe. Tumbsl  aApoOGieHUS.
Jlemepmunuposannoe u HedepmuHuposaHmoe Opobnenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJbIIIEBhIC JTUCTKH
(ractpynsiuus). 3akiiajika OpraHOB U TKaHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOUIEroCs 3apojsbliia (3MOpUOHAIbHAS HHAYKIHUA).
3akiagka IUlaHA CTPOCHUS KUMBOTHOTO KakK pPe3yiabTaT HEpPaApXUUYECKUX
B3aUMOJICUCTBUI T€HOB. BrnusHue Ha 3MOpPHUOHANBHOE pa3BUTUE PaA3IMYHBIX
(hakTOPOB OKPY>KAIOIIEH Cpebl.

Poct u pa3Butne xuBoTHBIX. [locTaMOpronaneHblil nepuoa. [Ipsmoe u Henpsimoe
paszButue. Pa3zButue ¢ meramopdo3oM y OECIO3BOHOYHBIX W IMO3BOHOYHBIX
KUBOTHBIX. bHojornueckoe 3HAYEHUE TMPSMOr0 W HENPSAMOro pa3BUTHSA, HX
pacrpocTpaHeHue B mpupoje. Turbl pocta ;KkMBOTHBIX. DaKTOPBI PETYIIALIMHN POCTA
KUBOTHBIX M yenoBeka. CTaguu MOCTAIMOPUOHAIBLHOTO Pa3BUTHUS Y KUBOTHBIX U
yenoBeka. llepuonbl oHTOreHesa 4yenoBeka. (CrTapeHMe U CMEPTh  Kak
OMOJIOTMYECKHE TPOIIECCHI.

PasmHoxxeHne u pasButue pacteHui. [amerodur u cmopodur. Meiio3 B
KU3HCHHOM 1mKiIe pactenmit. (OOpa3oBaHwe Ccmop B Tpolecce Meiiosa.
I'ameTtorene3 y pacreHuid. OIUIOJOTBOPEHHWE M Pa3BUTHUE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0JIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHU3MBbI PETYIISIIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

IToptperst: C. I'. HaBamun, X. [lInemas.



Tabmumer um  cxembl: «BereratuBHOe pa3sMHOXeHHE», «THIBI OECIonoro
pasMHOXEHUD», «Pa3MHOXKEHME XJIaMHIOMOHaAb», «Pa3zMHOXKEHHE 3BIIIEHBIY,
«PazMHOXkeHue ruape», «Menos», «XpoMmocomely, «I'amerorenes», «Ctpoenue
SAMIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHes3ayn, «lIpsmoe u
HenpsiMoe pa3Butue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymKkn», «JIBOMHOE OINIOAOTBOPEHHME Y LBETKOBBIX PAaCTCHUWY,
«CtpoeHne ceMsaH OJHOIOJIBHBIX U ABYJOJIBHBIX PACTCHUI, « KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KU3HEHHbIM UTUKI MXa», <«OKW3HEHHBIM  LUKI
NAroOPOTHUKAY, «JKU3HEHHBIN UKII COCHBLY.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpOIpEnaparbl SHUIEKIETOK |
CIIEpMAaTO30U10B, MOAENb «L UK pa3BUTHS JIATYILIKID.

JlaGopaTopHass padora «l3ydyeHue CTpPOCHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckass padora «BbIBICHUE TPU3HAKOB CXOJCTBA  3apOJbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHe OPraHOB Pa3MHOKEHHS BBICIIUX PACTCHUIN.
Tema 11. T'eHeTMmka — Hayka O HAaCJEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBNIEHUSI U Pa3BUTUS T€HETUKH Kak Hayku. Pabotsl ['. Menpens, I
ne ®pusza, T. Moprana. Poib OT€4eCTBEHHBIX YYEHBIX B PAa3BUTUU T'€HETHKHU.
Pa6orer H. K. Komemoa, H. WM. BaBwioBa, A. H. benozepckoro, I'. .
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbIE TEHETUYECKUE MOHSITUS W CUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUS, TUOPHUIBI, TCHOTHTI, (DEHOTHII.
OcHOBHbIE ~ METO/ABl  TEHETHKU:  THOPUIIOJOTUYECKUH,  LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JlemoHCcTpanumn

IToptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. M. BaBuios,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodees-
Pecosckuii.

Tabnuukl u cxeMbl: «MeTobl TeHETUKNY, «CXeMbl CKPEUTUBAHUSD.
JlabopaTtopHas padora «/lpo3oduna Kak 00BEKT TeHETHUECKUX UCCIEIOBaAHUIN.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiii 3akoH Menzens — 3aKoH eTMHo00pa3us
ruOpusoB mepBoro rmnokosieHus. IlpaBwiio momMuHupoBaHusi. Bropol 3akoH
Menaenss — 3aKOH paculelyieHuss nOpu3HakoB. LluTosnornueckne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHUs. [ UIOTe3a YUCTOTHI FaMeT.

Ananusupyromee ckpemuBaHue. [IpomexyTOdHbI XapakTep HACIEIOBaHHUS.
Pacuiennenne npusHakoB Mpyu HEMOJIHOM JOMUHUPOBAaHUMU.

HuruOpuanoe ckpemmBaHue. Tperuil 3akoH MeHzens — 3aKOH HE3aBHUCHUMOTO
HAcJelIOBaHMUS  NpU3HAKOB.  lluTonmornuyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBAHUSL.



Cueriennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrerneHHoe
HACJIEIOBAHUE TI'E€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TIeHamMu. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXaHU3M OINPEACIECHUSA I0Ja. AYTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M rereporaMmeTHbld 1oja. ['eHeruueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnegoBanue mpru3HakoB, CHETUVIEHHBIX C TTOJIOM.
l'enorun kak wnenoctHas cucrema. llneroTponuss — MHOKECTBEHHOE ICHCTBUE
reHa. MHOXECTBEHHbIM aJUIENU3M. B3anMOJIENCTBUE HEAJUIEIbHBIX T'E€HOB.
Kommnnementaprnocts. Onucras. [lonumepus.

I'eHeTMYECKUII KOHTPOJb PAa3BUTHUSl PACTCHHI, KMBOTHBIX M YEJIOBEKA, a TaKXKE
(U3HOIOTUYECKUX  MPOIIECCOB, TOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTMdeckue acmeKThl KOHTPOJS U
W3MEHEHUS HACJICICTBEHHON MH(OpPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.
JlemoHCcTpanumn

IToptpetst: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBplii U BTOpoM 3akoHbl Mennens», «Tperuil 3akoH
Mengaens», «AHaIU3UpPYIOLIEEe CKpelrBaHue», «HemomHoe aoMUHUpPOBaHUEY,
«CuerieHHOe HacleOBaHUE TMPU3HAKOB Yy Apo30oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduib», «Kapuotum nTuibby,
«MHOXECTBEHHBIN AJUIENU3M», «B3auMOIEHCTBUE TEHOBY.

O6opynoBanue: MoJenb Ui JIEMOHCTpAIllMU 3aKOHOB €JIMHO00pa3usi TMOpUIOB
[IEPBOr0 IIOKOJICHUSI M PACLICIUICHHUS ITPU3HAKOB, MOJIENb Ul JEMOHCTPALUU
3aKOHA HE3aBUCHUMOIO HAcCJENOBAaHUS NPU3HAKOB, MOJEIb JJISI JEMOHCTpalUU
CUEIUICHHOTI'O0 HAaCJEA0BAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII, MUKpOIIpEenapar:
«JIpozodmmay.

IpakTnueckas padora «/3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO CKpPELIMBAHUS
y ApO30(QUITBD.

IIpakTnyeckas padora «/3yueHue pe3yabTaToOB AUTMOPHUIHOIO CKPELIMBAHUS Y
TPO30(UITBD.

Tema 13. 3aK0OHOMEpPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHotuna u - cpeabl  npu  GopmMupoBaHUM  (PeHOTHTNA.
N3meHunBOCTh MpHu3HAaKOB. KauecTBEHHBIE U KOJWYECTBEHHBIE MPU3HAKU. BHbI
U3MEHYMBOCTHU: HEHACJIEACTBEHHAS U HACJIEACTBEHHASI.

MoaudukanmonHas  U3MEHUMBOCTh. Pomb  cpembl B (popMuUpOBaHUU
MOAU(PUKAIMOHHON M3MeHuYnBOoCcTH. HopMa peakiuu mpusHaka. BapuanuoHHBIHM
psin u BapuanuonHas kpuBasi (B. Moranncen). CpoiicTBa MOAMGUKAITMOHHON
W3MEHYUBOCTH.

'enoTunuyeckass u3MEeHUYMBOCTh. (CBOWMCTBA TEHOTHUIUYECKOW HW3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.
KomOunaTuBHass u3MEHUYMBOCTh. Mel03 W TMOJOBOM TMpolecc — OCHOBA
KOMOMHATUBHOU U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTHU B CO3/IaHUU
T€HETUYECKOT0 pa3HooOpas3us B Mpejiesiax 0JTHOro BUA.



MyTanroHHass W3MEHYMBOCTh. BuIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTaluu. SnepHble U
nUToIa3MaTuyeckue Myrtanud. CoMaTUYecKue U MojoBble MyTanuu. [IpuunHb
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHUE HAa OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO NpoIecca. 3aKOH TOMOJIOTMYECKHUX PSIJ0B B
HaciencTBeHHoW u3MeHunBocty (H.M. BaBunos). BuesnepHas M3MeHUYHMBOCTH U
HaCJICJICTBEHHOCTb.

Dnueenemuxa u 3NUSEHOMUKA, PONb INULEHEMUYECKUX PAKMOPOo8 8 HACe008AHUU
U UBMEHYUBOCMU (PeHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHCcTpanuu

IToprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Ta0auis! u CXEMBI: «Bungsr U3MEHYHUBOCTH, «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KomOnHaTHBHAs U3MCHYHUBOCTHY, «Meio3,

«OmnogotBopeHuey, «I'eHeTnueckue 3a00eBaHus YeI0BEKa», « Buapl myTarmii.
ObopynoBanue: XHUBble U TrepOapHbIe JK3EMIUISIPHl KOMHATHBIX pPacTEHUH,
pUCYHKH ((poTorpadum) )KUBOTHBIX C PA3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.
JlaGopaTopnass padora «lccienoBanue 3aKOHOMEpPHOCTEH MOAMGMUKAIIMOHHON
M3MEHYUBOCTHU. [IocTpoeHre BapuallMOHHOIO psiia U BApUALMOHHOU KPUBOM.
IIpakTnueckass  pabdora «Mytamuu y  jApo3oduiasl  (Ha  TOTOBBIX
MUKpOMpEnapaTax)».

Tema 14. I'eneTnka yesi0BeKa

Kaprnotun demoBeka. MexayHapogHass IIporpaMma HMCCIEIOBaHHsS TI'e€HOMa
4yelloBeKa.  MeToapl  M3y4YeHMs T€HETHMKM  4YeJIOBEKa: I'EHEeaJOrM4ecKuH,
OJIM3HEIIOBBIH, LIUTOTEHETUYECKUI, MOMYJISIIIHOHHO-CTATUCTUYECKHM,
MOJIEKYJIIPHO-T€HETUYECKUN. CoBpeMeHHOE OIIPENIECIICHNE IE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MTOMOILBIO
[1[P-ananu3a. HaciencTBeHHble 3a0051eBaHus YelloBEKa. | eHHbIE 1 XpOMOCOMHBIE
00J€3HH 4YeloBeKa. bolle3HW C HACIEACTBEHHOM MPerpacloyioKEHHOCTHIO.
3HaueHHE MEJMIIMHCKON T'€HETHKU B MPEIOTBPAILCHUH U JICUEHUU T€HETUYECKUX
3a0oeBaHul 4yenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTUpoBaHue. CTBOJIOBBIE
KJIETKU. [IOHSATHE «TEHETHYECKOro rpy3a». DTUYECKHUE ACIEKThl MCCIIECIOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['eHetnyeckue  (akTOpbl  IOBBIIIEHHOW  YYyBCTBUTEJIBHOCTH  4YEJOBEKAa K
($u3nyeCcKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYyKarollel cpeapl. I'eHeTnueckast
[IPEIPACIOIOKEHHOCTD YEIOBEKA K MAaTOJIOTUSIM.

JdemoHcTpanuu

Tabmuer u cxembl: «Kapuotun uyenoBeka», «MeToabl U3YYEHUS TEHETUKH
yenoBeKkay, «I'eHeTnueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHHE U aHATIU3 POJTOCIOBHOW.

Tema 15. Cenekuust OpranusMoB

JlomecTukanus U celeKuus. 3apOoKICHNUE CEJIEKUMU U JOMECTUKauuu. Ydenue H.
N. BaswioBa o IleHTpax mNOpOUCXOXKIAEHUS U MHOroo0Opasus KyJIbTYpPHBIX
pacteHnii. Posp cenmeknuy B CO31aHUM COPTOB PACTEHHM M MOPOJ JKUBOTHBIX.



Copt, mopoja, mTaMM. 3aKOH TOMOJIOTMYECKHX pSAJIOB B HACIEICTBEHHOMN
m3menunBoct H. V. BaBmitoBa, ero 3HaueHue I CEICKIIMOHHOMN pabOTHI.
Metonpl  ceneKUMOHHOM padoThl. MCKycCcTBEHHBIM OTOOp: MacCoBBIM U
VHJIUBU1Y AJIbHBI. OTansl KOMOUWHAIIMOHHOMN CCJICKIIUU. HUcnriTanne
MpOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBI OIEHKHU
(eHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolibio aHanu3a JIHK.
NckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJIEKIIMOHHOM pa0oThl. PagnannoHHbIil u
XUMUYECKUH MyTareHe3 KakK HWCTOYHUK MyTallMid y KyJIbTypHBIX (GopMm
opraHn3MoB. Mcnonp30BaHME TE€HOMHOTO  PENAKTHUPOBAHMS M METOJOB
pexoMOuHaHTHBIX JIHK 115 monmydeHus ucXoHOTo MaTepuaa Jijisi CENeKIUU.
[Tonyyenue nonurmonnoB. BHyTpuBumoBas rubpunuzanus. biu3kopoacTBeHHOE
CKpelIBaHue, Wwin UHOpUAUHT. HepoacTBeHHOE CKpelnuBaHue, Wik ayTOPUIUHT.
I'eTeposuc u ero npuuuHel. Mcnonb3oBanue rerepo3uca B cenekiuu. OtnanéHnas
rubpuam3anus. IIpeomonenne Oecruroaus MEXBHJIOBBIX THOpHIOB. JlOoCTHXKEHHS
CEJICKIINY PACTCHUMN U KUBOTHBIX. « 3e1E€HASL PEBOIIOYUSLY.

CoxpaHeHUE ¥ U3YUYECHHE T€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHHM U HX
JUKUX PpOJUYEH NIl CO3JaHusl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3SICTBEHHBIX
KYIbTYyp. H3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBLIX  HCUBOMHBIX 8  YENAX VIYUUIeHUs.
CYUecmeyowux U co30aHusi HO8bIX NOPOO, JTUHUL U KPOCCO8, 68 MOM YUCle C
NpUMEHEeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aAHUL, nepedosblx uoell u
NepCneKmusHbIX MexHoI02UL.

JdeMoHCcTpanuu

IToptpersi: H. WM. Basunos, WM. B. Mwuuypun, I'. JI. Kapneuenko, II. IIL
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuiet u cxembl: «lleHTpBI MPOUCXOXKACHHUS WU MHOTOOOpa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACIEACTBEHHOW HM3MEHUYHUBOCTH,
«Metoapl cenekiuny, «Otnanénnas rubpuauzanusy, «MyTtaresesy.
JlabopaTtopHasi paGora «/3yueHue COpPTOB KyJNbTYpHBIX PAacTEHHU M IOPOJ
JOMAIIHUX KUBOTHBIX .

JlaGopaTopHasi pabora «/3yueHrne METO0B CEJICKIIMU PACTCHUI.
IIpakTnueckas padora «lIpuBUBKa pacTeHUID.

IKekypceusi «OCHOBHBIE METOJIBI U IOCTUKEHHUSI CENEKIIMU PACTEHUNA U )KUBOTHBIX
(Ha CeNEeKIIMOHHYIO CTAaHIINIO, INIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIN YYaCcTOK,
B TEIUIMYHOE XO3SIMCTBO, B JIA0OpATOPUIO arpoOyHHUBEPCUTETA WM HAYYHOTO
HEHTPA)».

Tema 16. buoTexHoJI0TMS U CHHTETHYECKAs OMOJIOTUS

OOBEKTHI, UCTIOIB3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIC U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTHUKA. TpaaWiMOHHAs  OWOTEXHOJIOTHS:
xjie0oreueHne,  MOJIYyYCHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOJIEIHE.
Muxkpoobuonornyeckuii cuHTe3. OOBEKTHl MUKPOOMOJOTMYECKHX TEXHOJIOTHH.
[TpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.



Co3niaHre TEXHOJOTrMi W MHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHHS H
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEYAIOIIMECS B IPUPOI€ OMOCUHTETHUECKHUE TYTH.

Kierounasa wunxenepusa. MeTonsl KynbTypbl KIETOK W TKAaHEM pacTEeHHU U
KUBOTHBIX. Kpuobanku. Comaruueckas rubpuaMzanuss M COMaTHYECKUI
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJICKIUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIIUs
AWIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUUU SEP KIETOK.
Texnonoeuu 0300po8JIeHUs, KYIbMUBUPOBAHUS U  MUKDPOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 T€Ha U
koHCcTpyupoBanue pekomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JIocTH)KeHUsT MW NEpPCHEKTUBBI  XPOMOCOMHOM Y TE€HHOM  HWHXXEHEPHUH.
DKOJIOTUYECKHE U ITUYECKUE TPOOIEMBI FTEHHON HHKEHEPUH.

Menununckue OuotexHonoruu. lIloctrenomuas uudposas wmeaunuHa. [IL[P-
JTUarHoctTuka. MeTaOoJIOMHBIM aHaliu3, TEHOLICHTPUYECKUM aHalIu3 MNpoTeomMa
YEJIOBEKA I OLIEHKH COCTOSIHMS €r0 370poBbs. MCIonb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Tepanust paka. 3D-OumoumkeHepuss nns pa3pabOTKu
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMsI KOMIUJIEKCHBIX
TKaHel coueTaHWeM TEXHOJOTUM TPEXMEPHOro OMONMPUHTHHra M cKaddonaunra
JUTSL pELLICHUS 33/1a4 IEPCOHATU3UPOBAHHON MEAUIMHBI.

Co3naHne BEKTOPHBIX BAKIUH C LEJIbI0 0OecreueHus KOMOMHUPOBAHHOM 3alllUThI
or Bo3Oymuteneit OPBW, ycraHoBieHuWe  MOJICKYJISPHBIX  MEXaHHU3MOB
¢dbynkuuonuposanusi PHK-conepkamumx BUPYCOB, BBI3BIBAIOIINX OCO0O OIMACHBIE
3a00JIeBaHuUs YETIOBEKA U )KUBOTHBIX.

JlemoHCcTpanumn

Tabmuupl u cxemsl: «Mcrnonb30BaHWEe MHKPOOPraHW3MOB B IPOMBILIIEHHOM
IPOMU3BOJCTBEY, «KiteTouHas nHxkeHepusn», «I eHHast UHKEHEPUs».
JlaGopaTopHasi padora «3yueHre 00beKTOB OMOTEXHOJIOTUM.

IIpakTueckas padora «llosyyeHrne MOJIOYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi «bHOTEXHONOrMs —  BaKHEWIIAs  MPOWU3BOAUTENbHAs  CHiA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apokneHme HM pa3BUTHE 3BOJIOLNMOHHBIX IPEICTABJICHHHA B
onosiorum

OpomonmonHas teopust U. JapBuna. [Ipeanocbuiku BO3BHUKHOBEHUS TApBUHU3MA.
JKu3Hpb n Hay4dHas nestensHOCTh Y. [lapBuHa.

JBrxkymue cuiabl 3Bodrouuu BUOB 1o Y. JlapBuHY (BbICOKass MHTEHCUBHOCTh
pPa3MHOXEHUSI OpPraHU3MOB, HAcCJEJICTBEHHAas W3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIH OTOOD).



Odopmiienne cuaTeTHueckon teopuu 3Bomoruu (CTD). HeiirpansHas Teopus
sBosmoruu. CoBpeMeHHas HBOJIOIMOHHAS OWOJOTHsA. 3HAYCHHE SBOJIOIMOHHOM
TeOpuu B (POPMHUPOBAHUY €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA.

JlemoHCcTpanumn

IToptpetsr: Apuctorens, K. JIuanen, X. b. Jlamapk, 3. XK. Cenr-Unep, K. Kiosse,
Y. Tapsun, C. C. UerBepukos, 1. 1. lImansraysen, x. Xonaein, /1. K. benses.

Tabmuner u cxembl: «Cuctema xuBod npupoasl (nmo K. Jlunuerw)», «JlectHuia
KUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMUpOBaHUS IPUCTIOCOOTIECHUN Y
pacTeHul u *KUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapuipyra nyremectus Y.
HNapsuna», «Haxonku Y. JlapBuna», «@DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«IToponbr TomyOei», «MHOroobpasue KyIbTypHBIX (OpM KamycTbl», «Iloposibl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBanusi HOBbIX BUIOB (1o Y. JlapBuny)»,
«CxeMa COOTHOIICHUS ABMXKYIIMX CHJI 3BOMIOLHMNY, «OCHOBHBIEC IOJOKEHHS
CUHTETUYECKON TEOPUH IBOJIIOIIUN.

Tema 2. MUKpPOIBOTIOLMSA U €€ Pe3yJIbTAThI

[lonynauus Kak 3JIEMEHTapHas €IWHULA 3BOJOUMH. COBPEMEHHBIE METO[IbI
OLICHKM TE€HETUYECKOrO pa3HOOOpasuss M CTPYKTypbl mnonyisauuid. M3menenue
reHopoHJa TOMyJISIUMU KaK 3JEMEHTAapHOE HBOJIOLMOHHOE SIBJIICEHHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHbie (HaKTOPhI (ABUKYILKME CUIIbI) 3BOJIOLMHA. MyTallMOHHBIN MpOIECC.
KoMOunatuBHass m3MeHUMBOCTh. [lpeii reHoB — clilydailHble HEHAnpaBlCHHBIC
U3MEHEHHSI 4YacTOT aieiedl B momyssuuax. Oddekt ocHoBaTens. Ipgexm
oymoLnounoco eopaviuka. CHudCeHUue 2eHemuyecko20 pasHooobpa3us: NPUYUHbL U
cneocmeus. Ilpossnenue s¢hghexma Opeiigha 2enoé 6 OoabWUX U  MATBIX

NONYNAYUAX. Murpanumu. N3omsus MIOITYJISLIUI: reorpadudeckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTHBHAS).
EctectBennbiii  o1O0p — HampaBigomuid  ¢aktop dBodouuu.  DopMel

€CTECTBEHHOT0  O0TOOpa:  JIBWXKYIIMHA, CTAaOWIM3UPYIOIIHUNA,  pa3pbIBArOLIUI
(nm3pyntuBHbIi). IlonoBoit oTOOp. BO3HMKHOBEHME W HBONIOLUS COLUAIBHOTO
MOBEJCHUS KUBOTHBIX.

[IpucnocoONEeHHOCT, ~ OpPraHM3MOB  KaK  pe3yibTaT  MHUKPOABOJIOLHUU.

Bo3HukHOBeHHE — mpucniocoOJeHud y  opranusmMoB.  Apomopdo3bl U
uanoanantanuu. [lpumepsl npucnocoOaeHu y opraHu3MoB: MOPQOJIOrHYECKHE,
¢busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUeckue.  OTHOCHUTEIHHOCTD

IPUCTIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero kpurepunm u CcTpykTypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOdBOMIOIMHU. M3omsammst — kimoueBoi ¢aktop BumooOpaszoBanms. [yt u
CIIOCOOBI BHJI000pa30BaHMUS: ajuIonaTpUyYeCcKoe (reorpaduueckoe),
CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3aIus,
rubpuanszanus). JmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp 9BOMIOIMOHHON OMOJIOTMK B pa3pabOTKE HAy4YHBIX METOJIOB COXPaHCHHS
O6uopazHooOpaszusi. MUKPOIBOJIONUS W KOJBOJIIOIHUS IMAPa3UTOB U HUX XO35ECB.



Mexanu3Mbl GOpMHUPOBAHUS YCTOMUNBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEW.

JlemoHCcTpanumn

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

Tabmuupl 1 cxembl: «MyTallMOHHAsI U3BMEHYUBOCThY, «[lonmysiroHHas CTpyKTypa
BUma», «CxeMa TmposiBieHUs] 3akoHa Xapau—BaitnOGepra», «JIBuxkyiiue CHITbI
ABOJIIOLUNY, «DKOJIOTHYECKass W3OJISIUS TMOMyJIsUuid CceBaHCKOW (openmy,
«l'eorpaduueckass M3OJSUS  JUCTBEHHUIBI CUOMPCKOM UM JIMCTBEHHUIBI
naypckoiny, «[[omyassinOHHbBIE BOJHBI YUCIEHHOCTH XUIIIHUKOB M )KEPTB», «Cxema
JICHCTBUSL E€CTECTBEHHOTO 0TOOpa», «®PopMbl OOpPHOBI 3a CYIECTBOBAHUEY,
«HpycTpuanibHbI MenaHu3M», «KuBble uckonaemsie», «llokpoBuTenbcTBEHHAs
OKpacka YKUBOTHBIX), «IIpenynpexnaronias OKpacka YKUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpPraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Bunbl-agBoiHUKN», «CTpyKTypa BUJa B
npupone», «Crnocobsl BugooOpazoBanus», «l'eorpaduueckoe BUI00Opa3oBaHUE
TpEX BUAOB JAHABIIIEH», «DKOJIOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHIDY,
«ITomunnonael pacteHuin», «KamyctHo-peeuHbiii rTHOpuI.

O6opynoBaHnue: repbapu pacTeHUM, KOJUIEKIMM HACEKOMBIX, uUydesia MTHI] U
3Bepel ¢ MpuUMepaMH Pa3IMYHBIX TMPUCTIOCOOTICHUM, 4ydena MNTHUI] U 3Bepei
pa3HbIX BHJIOB, Tepbapuu pacTeHUM OJMU3KUX BHJIOB, OOpa30BaBILUXCS
Pa3ITUYHBIMU CTIOCOOAMH.

JlabopaTtopHasi pa6oTa «BrlisiBlIeHHe U3MEHYMBOCTH Y 0OCOOEH OJTHOTO BUIA.
Jlabopatopnas padora «lIpucnocobrnenus OpraHu3MOB W MX OTHOCHUTEIbHAs
11e71eCO000Pa3HOCThY.

JlabopaTtopnasi pab6ora «CpaBHEHHE BUIOB 110 MOP(OJIOTUIECKOMY KPUTEPUION.
Tema 3. Makpo3BoJirouus 4 €€ pe3yabTaThl

Metonpl u3ydeHHs Makpo3BOJOLMH. [lameoHTOnormyeckne MeToAbl U3Yy4YEHHS
sBosmonuu. [lepexonnsie (popmbl U GPUIOTEHETUYECKUE PSAIAbI OPTaHU3MOB.
buoreorpapuyeckue mMeTo/ibl M3yueHus 3Boiounnd. CpaBHeHuEe Quopbl U (ayHBbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue odiaactu 3eMiau. Buabl-osHIEeMUKU U
PEJUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OJOTUYECKHE METOJbl H3yUYEHHS
ABOIOLMH. ['€HeTHyeckue MeEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbL.
PynuMenrapubsle  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKue  METOAbl  H3YYEHHsS  HBOJIOLHUU.
['omonornynsie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHUS (PUIOreHEeTHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MmpaBuia) 3BoOMOUUU. [lpunyun cmensvl GYHKYUI.
HeoOpatumocTs 3BosonMH. AfanTuBHas pajauvauvs. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLU Y.

JdemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.



Tabmuier 1 cxembl: «DUIOTEHETHUECKUH PNl JIOMATN», «APXEONTEPUKCY,
«3Bepo3yoObie  smiepbl»,  «Cteromedansy,  «Puamoduthy,  «CemMeHHBIC
nanopoTHUkn», «buoreorpapuueckue 30HB 3eMin», «Jlpeiid KOHTHHEHTOBY,
«Penuktey, «HauvanpHbple cTaguu 3MOPUOHAIBHOIO Pa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE M aHAJOTMYHBbIE OpraHe, «PyaumeHThD,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIeHUs 3BOIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBaHue: KOJUJIGKIMHM, repdapuu, MYJSDKM  UCKOIMAEMbIX  OCTaTKOB
OpraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

HayuHble runotessl MpOUCXOXKACHUS )KU3HU Ha 3emiie. AOMOreHe3 U maHCIepMusl.
JloHay4yHbIE TNpPEACTaBICHUS O 3apPOKIACHUU XU3HM (KpeaunoHusMm). ['mnoresa
MMOCTOSIHHOTO CaMO3apOXKJICHHUS KU3HU U €€ onpoBep:keHue onbitamu O. Penu, JI.
Cnannanmanmy, JI. [Tactepa. [Iporcxoxaenne >Ku3HU ¥ aCTPOOHOIIOTHSI.

OcHOBHBIE 3Talnbl HEOpraHUYecKkoil s3Bosrouuu. [lnanerapHas (reosioruueckas)
ABOJIONMS. XUMUYECKas 3BOJIIOIUA. AOMOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB
u3 Heopranndeckux. OneiT C. Mumiepa u I'. FOpu. O6pa3zoBaHue moaumMepoB U3
MoHOoMepoB. KoanepBatHas runore3a A. WM. OnapuHa, TMHore3a MNEPBUYHOTO
Ooynwona Jxx. Xonaeina, renernueckas runoresa I'. Mémnepa. Pu6o3umsr (T. Yek)
u rtunoreza «vupa PHK» V. T'munbepra. ®opmupoBanue wmemMOpaH U
BO3HUKHOBEHUE MTPOTOKIETKH.

Uctopuss 3emun u metonbl €€ m3ydeHus. VckonaeMble OpraHUYECKUE OCTaTKH.
['eoxpononorust u e€ Meronapl. OTHOCcUTENbHAST U aOCONIOTHASE T'€OXPOHOJIOTHS.
I'eoxpoHoOIOrMYeCKast MKaaa: S0HbL, IPbl, IEPUOLBI, JIIOXH.

Hauvanbnbie 3Tanel opranndeckoi sposrounu. [losiBiieHME W 3BONIOLMS TEPBBIX
KJIETOK. OBoJonus MeTabonu3Ma. BO3HHKHOBEHHE TEPBBIX  DKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKM KaK aHaJOr MEpPBbIX HA 3eMJle COOOIECTB.
Crpomaronutsl. [IpokaproTsI M 5yKapuOTHI.

[Ipoucxoxnenue 3ykapuoT (CUMOHMOreHe3). OBOJIOIUOHHOE MPOUCXOKIECHUE
BUpYCOB. IIponcxoxaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE dTallbl 3BOJIOLMM BbICHIMX pacTeHU. OCHOBHBIE apOMOP(O3bI
pactenui. Bwixox pacrenuid Ha cyumry. IlosBiieHME CHOPOBBIX PACTEHUM U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. I[IpoucxokaeHue IBETKOBBIX
PacTEHUMN.

OcCHOBHBIE 3Tambl HBOJIOLUU KMBOTHOTO Mupa. OCHOBHBIE apoMoOp(O3bl
KUBOTHBIX. BeHpackas ¢ayna. KemOpuiickuii B3phIB — TOSIBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XxopaoBbIe )KUBOTHBIE. JKHU3HB B BOJAE. DBOMIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubOuii u pentwnuid. IIporncxoxaeHrne MIIEKONUTAOUIMX U
ntul. [lpuHunun kmroyeBoro apomopdoza. OcBoeHHE OECrO3BOHOYHBIMU U
ITO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazButHe ku3HM Ha 3eMJie IO ApaM U MEPUOJaM: apXeu, MPOTEPO30H, NaJIE030M,
Me3030M, KaiiHo30M. OOmas XapakTepucTUKAa KiIMMaTa M Te0JIOTMYEeCKUX



npoiieccoB. [losiBeHre U paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€r0 YCIIOBUSA U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMHpPAHUS — O3KOJIOTMYECKHE KpHU3UChl mpomnuioro. [IpuuuHbl n
CJIIECTBUS MAacCCOBBIX BbIMHpaHHW. COBPEMEHHBIM JKOJOTUYECKUN KpPHU3HUC, €TI0
ocobenHoctu. [Ipobnema coxpaneHus: 6uopazHoodpaszus Ha 3emMIie.

CoBpeMeHHass cucteMa oOpraHudeckoro Mupa. IIpuHUOMNBI KIaccUpUKALMH
opranu3mMoB. OCHOBHbBIE CUCTEMATUUYECKHE TPYIIIbI OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: @. Pemu, JI. Cnammanuanm, JI. Ilactep, M. . Meunukos, A. .
Omnapun, [Ix. Xongein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita ®d. Penn», «Cxema ombita JI. Ilactepa mo
M3YUYCHHIO CaMO3apoKIeHUs Ku3HuW», «Cxema ombita C. Mwuinepa, ['. FOpwn»,
«JTanbl  HEOPraHWYECKOW  H3BoyoUUn», «l'eoxpoHosiormyeckas  ImIKaaay,
«HadanpHbIe 3Tanbl OPraHUYECKON HBOMIOIUNY, «CxemMa oOpa30BaHUS JyKapHUOT
nyTéM cumoOunoreHeza», «Cucrema KUBOM npupoab», «CTpoeHHEe BUPYCAY,
«Apomopdo3bl  pacteHuir», «PuHHOQUTHY, «OIHOKIETOYHBIE BOAOPOCINY,
«MHoroksieTounble Bogopocin»y, «Mxwu», «llanopoTHukn», «l'oloceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdossl KUBOTHBIX», «lIpocteitmue», «KuieuHonoaocTHbIey,
«IInockue 4EPBUY, «YUEHUCTOHOTHEY, «PbIOBI», «3€MHOBO/IHBIEY,
«IIpecmbikaronmecs», «lItuupy, «Mnekonuraroumey», «Pa3BuTue XU3HH B
apxeunckou spey, «Pa3BuTHe KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[1aJIE030MCKOU 3pe», «Pa3BuTre )XM3HU B ME3030MCKOU 3pe», «Pa3BuTue KU3HU B
KaitHO30M KoM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPAY.
O6opynoBanue: repbapur pacCTEHUHN Pa3IMIHBIX OTJEIOB, KOJUICKIIUA HACEKOMBIX,
BJIYKHBIE TIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU UTJIOKOKUX,
CKEJIEThl ITO3BOHOYHBIX JKMWBOTHBIX, YyYesla MNTUL W 3BEpPEH, KOJUICKIUU
OKAMEHEJIOCTEM, TOJE3HbIX HWCKOMAEMbIX, MYJSIKA OpPraHUYECKUX OCTaTKOB
OpPraHHU3MOB.

BupryanbHnas 1adoparopHas padora «MonenupoBanue onbiToB Muepa—tOpu
M0 W3YYEHHIO aOWOT€HHOTO CHHTE3a OPraHWYECKUX COCIUHEHUN B MEPBUYHOMN
atMocdepe».

JlaGopaTopHasi padora «/3ydeHne U onvcaHue WCKOMAEMBIX OCTATKOB JPEBHUX
OpTraHU3MOB).

IIpakTuyeckas padora «/3yueHue ocOOEHHOCTEN CTPOEHUS PACTEHHUM pPa3HBIX
OTZIEIIOBY.

IIpakTuyeckas padora «/3ydyeHne 0COOCHHOCTEW CTPOCHHUS TO3BOHOYHBIX
AKUBOTHBIX).

Tema S. [IpoucxoxkaeHune 4eji0BeKa — AaHTPOIIOT eHe3

Paznens! n 3agaun aHTpONIOIOTHU. METOIBI aHTPOIOJIOTUH.

CraHoBneHuEe NPEACTABICHUM O IPOUCXOKICHUHM 4YeEJOBEKa. PenurnosHeie
BO33peHUA. COBpEMEHHBIC HAYUYHBIE TEOPUH.

CxoncTBo yenoBeka C KUBOTHBIMH. CHCTEMAaTHYECKOE IOJIOKEHUE YEIIOBEKA.
CBuzerenbcTBa  CXOJACTBA  4YEJIOBEKAa C  KHUBOTHBIMU:  CPaBHUTEJIBHO-



MOPGhOIOTHYECKHUE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTIn4us 4eloBeKa OT KUBOTHBIX. [IpAMOX0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJ0OBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CHUCTEMBI.

JBuoxymue cuibl ((akTopbl) aHTpoONoOreHe3a: OWOJIOTMYECKHE, COLMAJIbHBIE.
CooTHolieHue OMOJIOTHYECKUX U COIUANIbHBIX (haKTOPOB B aHTPOIIOTEHE3E.
OcCHOBHBIC CTaJuU aHTPOIOTreHe3a. PaHHME 4YeIOBEKOOOpa3HbIE OOE3bSHBI
(MIPOKOHCYJIBI) U paHHUE MMOHTHIBI — OOIIME MPEJKU YET0BEKOOOPa3HbIX 00€3bsH U
Tr0/1ei. ABCTPaJONUTEKN — ABYHOTHE MPEAKU JIIoAcH. YeloBeK yMebli, MepBbie
W3TOTOBJICHUS OpyAui Tpyaa. UeloBeK NMpsMOXOISIIMN U TIEPBBIA BBIXOJ JIFOJCH
3a  mnpenensl  Adpuku. YenoBexk reigenbOeprckuii —  OOmIMM  TIPENOK
HEaHJIEpTaJIbCKOTO YEJIOBEKAa U YeJIOBEKa pa3yMHOro. UenoBek HeaHIepTaIbCKUI
KaK BHJI JIIOJEH XOJIOJHOTO KiuMaTa. YeJIOBEeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a TpenenamMu AdQpukwu.
[TasieoreneTrka u nMajJeOreHOMUKA.

DOBOJIIOLKS COBPEMEHHOrO 4YenoBeka. EcTecTBeHHbI OTOOp B MOMYJISIUAX
yesoBeka. MyTalmoHHbIM mporiecc W noauMopdusM. [lomynsiiiuoOHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpGeKT oCHOBATENs» B MOMYISAIUIX COBPEMEHHOTO
YEJIO0BEKA.

Uenoseueckue pacol. IloHstue o pace. bomablime pacel:  €BponeougHas
(eBpasmiickasi),  aBCTpajo-HerpoujHasi  (dKBaTOpHalbHAs),  MOHTOJOHMIHAS
(a3uaTcko-amepukaHnckasi). Bpemss u myTu pacceleHHs 4YelOBEeKa IO IIJIaHETE.
EnunctBo  uyenoBeueckux  pac. HaydHas  HECOCTOSATENBHOCTH — pacu3Ma.
[IpucnocoOneHHOCTh YeMoBeKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Brnusaue reorpaduueckoit cpeapl u Apeiida TeHOB Ha MOpP(DOIOTHIO U
(hM3UOTIOTHIO YETIOBEKA.

MexauCIMIUIMHAPHBIE METOMIBI B (hM3UYECKOW (OMOIOTHYECKO) aHTPOIIOJIOTHH.
DBOJIIOIIMOHHAS] AHTPONOJIOTHSI ¥ NTAJICOAHTPOIIOJIOTUSL YETOBEUECKUX MOIMYJIALUH.
buoconuaneabie UccineaoBaHus NPUPOIbI UesioBeka. VccneqoBanue KO3BOIOIUN
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, . 5. Porunckui, M. M. I'epacumos.

Tabmuuper 1 cxembl: «MeTonbl aHTPOINONOTUNY, «['OJOBHOW MO3r YelIOBEKay,
«YenoBekooOpa3ubie 00€3biHb», «CKeneT 4YeloBeKa U CKEJEeT IIHUMITaH3e,
«PynMMEHTBI U aTaBU3MbDY, «JIBUKYIIUE CUJIBI aHTPOIOTEHE3a», « IBOJIIOIIMOHHOE
IpEeBO  4YeJoBeKa», «ABcTpaionutex», «YenoBek ymenblid», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbip», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ATanbl SBOJIOLNHU YEJIOBEKa», «Packl ueloBeKay.
O6opynoBanne: MyJISKM OKaMEHEJIOCTEH, MPEIMETOB MaTEPHAIBHON KYJIbTYPHI
MIPEAKOB YeJOoBeKa, penpoaykuuu (pororpadun) kapTuH ¢ MUPOIOTHYECKUMU H
OMONEHCKUMH CIOXKETaMU IPOMCXOXKJIECHUS YeloBeKka, (ororpaduu HAXOA0K
HCKOIIA€MbIX OCTaTKOB YEJIOBEKA, CKEJET YEJIOBEKA, MOJEINb Yeperna 4YeIOBEeKa U
yepena MIMMIIaH3€, MOJIeNIb KUCTH YEJIOBE€Ka M KUCTU IIUMIIAH3€, MOJIENIA TOpca
MPEJKOB YEIOBEKA.



JlaGopaTopHasi pabdora «l3ydueHne ocOOCHHOCTEH CTPOCHHUS CKelleTa 4YeoBeKa,
CBSI3aHHBIX C IPSIMOXOKJICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJOrMYECKUX afanTallil 4eJTOBEKay.

Tema 6. Jxojoruss — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kawollei cpenoii

3apoxaeHue U pazButue skosnoruu B Tpynax A. ['ymOonbara, K. @. Pynse, H. A.
CeBepuoBa, J. I'ekkenss, A. Tencim, B. H. CykauéBa. Pazgenst u 3amaun
9K0J0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl skonoruu. IloneBble HaOMOAEHUS. ODKCHEPUMEHTHI B  IKOJIOTHH:
OpupoAHbIe M JabopaTopHble. MopenupoBaHue B 3KOJOTUH. MOHHUTOPUHT
OKPY>Kalollel Cpeibl: JOKAIbHBINA, PETUOHAIBHBINA U TJI00AIbHBIN.

3HAYEHHE IKOJIOTMYECKUX 3HAHUH JUIS YEJIOBEKA. DKOJOTMYECKOEe MUPOBO33PEHUE
KaK OCHOBa CBSI3€M 4eyoBeyecTBa C Npupogor. MopMupoBaHUE SKOIOTHUECKOU
KYJIBTYPBI K OKOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JlemoHCcTpanumn

[Hoptpetsi: A. I'ymbonbar, K. ®@. Pyase, H. A. CeBepuos, 3. I'ekkens, A. Tencnu,
B. H. Cykaués.

Tabmuupl u cxembl: «Pazgensr skonorum», «Meroabl 3kojorum», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEIBI.

JlabopaTopHasi padora «/3yueHre METOIOB KOJIOTHYECKUX UCCIIEIOBAHUIY.
Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonoruyeckre (HakTopbl U 3aKOHOMEpPHOCTH ux aenctBus. Kiaccudukanms
HKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororennsie. O0rue
3aKOHOMEPHOCTH JEHCTBHUS dKojornueckux ¢akrtopoB. [IpaBmio munnmyma (K.
Mmnpenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTaHU3MBI.

Abuotnyeckue (aktopsl. CBeT Kak skojormdeckuil (akrop. JlelicTBue pasHbIx
Y4aCTKOB COJIHEYHOT'O CHEKTPA HA OPTaHU3MBbL. DKOJIOTHYECKHUE IPYIIIBI PACTEHUN
Y KUBOTHBIX 11O OTHOLIEHHUIO K CBeTy. CUTHaAIBHAsA poJib cBeTa. POTONEPUOINU3M.
Temneparypa kak »3kosnorudeckud (¢akrtop. [JleiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IOMKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnoctep kak odkonormyeckuit  ¢dakrtop. IlpucmocobneHuss pacTeHuit K
nojjiep>kanuio BojgHoro Oananca. Kiaccudukanus pacteHuil 1Mo OTHOIIEHUIO K
BoJie. [IpucnocoGnenus KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHMs OpraHMW3MOB: BOJHAs, HA3€MHO-BO3JYIlHAs, IOYBEHHas,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpUOpraHuU3MeHHas.  DHU3MKO-XUMHUYECKHE
0COOCHHOCTH cpen oOuTaHusi oOpraHu3MoB. [IpucmocoOneHus OpraHu3MOB K
KU3HU B Pa3HBIX Cpeaax.

buosmornueckne put™Mbl. BHeIHNE U BHYTpeHHUE pUTMBL. CyTOUYHBIE U TOJUYHBIE
putMbl. [IpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUN
KU3HU.

XKuznennsie ¢opmbl opraHuzMoB. llonsTue o xusHeHHOU (opme. YKu3HEHHBIE
dbopMbl pacTeHMil: JepeBbsi, KyCTapHUKH, KYyCTapHUYKH, MHOTOJICTHHUE TpPAaBbl,



oJHOJNIeETHHE TpaBbl. JKu3HeHHBIC (OPMBI )KHUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buoTtnueckue ¢akropel. Buasl OMOTHYECKHMX B3aMMOACHCTBHI: KOHKYpPEHIIUS,
XUITHUYECTBO, cUMOMO03 U ero Qopmbl. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJE€OHUYECTBO). Hetpoduueckue
B3aUMOJIeHCcTBUsL  (Tomuueckue, (opuueckue, ¢adbpudeckue). 3HAUCHUE
OMOTHYECKUX B3aWUMOJCUCTBUNA IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpee
obutanus. [I[puHIUI KOHKYPEHTHOT'O UCKITIOUCHHUS.

JdeMoHcTpanuu

Tabmuuet u  cxeMbl:  «Dkonoruueckue (akTope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIIbI )KUBOTHBIX MO OTHOILIEHHIO K CBETY», « T€rIoKpOBHBIE
AKUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aJanTaluuu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpPraHU3MOBY», «DBHOJIOTHMYECKHE PUTMBDY,
«Kusnenneie  Gopmbl  pacteHmity, <« KusHeHHBIE  (OPMBI  KUBOTHBIXY,
«IKocHCTEMA MIMPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
nutanusy, «XuiHuaectBoy, «llapasutusm», «Koukypenmus», «CuMOu03»,
«KommeHcanuzmy.

O6opynoBaHue: repdbapun pacTeHUM U )KMBOTHBIX, TPUCITOCOOJIEHHBIX K BJIUSHUIO
Pa3IMYHBIX IKOJOTUUECKUX (HaKTOPOB, TepOapuu CBETOJHOOUBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHUHN, CBETOJIIOOMBBIC, TCHEIIOOMBBIE M TEHEBBIHOCIWBBIC
KOMHATHBIE pacTeHHs, repOapuu W KOJJIEKIIMHM TEIUIONIOOUBBIX, 3UMOCTOMKUX,
MOpPO30yCTOMYUBBIX PACTeHHUH, Yyuyena MTUIl U 3Bepeil, repOapuu pacTeHUM,
OTHOCAIIUXCS K TUrpoduram, kcepoputam, mMe3outram, KOMHATHBIE PACTCHHUS
JAHHBIX TPYIII, KOJUIEKIINH >KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax, repOapuu u
KOJUICKITUU PACTEHUHN U KUBOTHBIX, 00IaIAl0IINX YepTaMu MPUCTIOCOOICHHOCTH K
CE30HHBIM HM3MCHCHHSIM YCIIOBUW JKW3HH, TepOapuu W KOJJICKIIMM PACTEHUU WU
KUBOTHBIX PA3JIUYHBIX KH3HEHHBIX (POPM, KOJUICKITUU KUBOTHBIX, YUACTBYIOIINX
B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHasi padora «BbIsiBlieHHE NMPUCTIOCOOJICHUN OPraHU3MOB K BIIUSIHUIO
CBETAY.

JlaGopaTopHasi padora «BbIsiBlIieHHE NMPUCTIOCOOTICHUN OPraHW3MOB K BIIUSHUIO
TeMIIepaTypb».

Jlabopatopnass padora «AHaToMHUYeCKHEe OCOOCHHOCTH pACTEHUW U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Ikos10rust BUA0B U MONMYJISIIM M

DKOJIOTUYECKHE XapaKTEPUCTHKU momyssiiuu. [lonmynsmus kak Ouojoruyeckas
cuctema. Poiap HeogHOPOMHOCTH cpenbl, GU3HUECKX OAphepOB U OCOOCHHOCTEH
Ouwonorni BUIOB B (DOPMUPOBAHHWH MPOCTPAHCTBEHHOW CTPYKTYPHI TOITYJISIUH.
OcHoOBHbBIE TMOKa3aTeld MOMYISIUUA: YUCICHHOCTb, IUIOTHOCTh, BO3pAacTHas M
MOJIOBAsi CTPYKTYpa, POKIAAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPALIUSL.
DkoJsioruyeckas CTpykrypa mnonyisiuu. OIlleHKa YHUCICHHOCTH MOMYJISIUH.
JluHamuyKa TmonmyssAuMu U €€ peryiauusa. bUOTHYECKuH IMOTEHUMAN IOMYJIALUU.
MopenupoBaHue TuHAMHUKU MOMyJsiud. KpuBbie pocTa YMCICHHOCTH TOMYJISIIIUY.
KpuBbie BbDKMBaHMS. Perynsmuss 4UCICHHOCTH NOMYJAINUN: poiib (PaKTOpoB,



3aBUCAIINX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTHUYECKUE CTPATETUU BUIOB (T- U
K-ctparerun).

[Tonsitue 06 sKoOTHUECKON HUIIE BUA. Mectoobutanne. MHOTOMEpHAs MOJENb
skonornueckon Humm Jx.M. XarumHcona. Pa3mepsl 3KONIOTrMYECKOW HUIIM.
[ToTeHumanbHast U peaaTn30BaHHAas HUIIIU.

Bun xak cucrema nomynsiuid. Apeayibl BUAOB. BUabl 1 uX KU3HEHHBIE CTpaTErvu.
DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJICHUS W MUTIpAllMil KUBOTHBIX. buosiorndyeckne WHBa3UU
YyKEpOIHBIX BUIOB.

JdeMoHCcTpanuu

IToprper: k. 1. XaTunHCOH.

Tabmuiet u  cxeMbl:  «OKOJOTHYECKHE  XAPAKTEPUCTHKU  TOMYJISIIUNY,
«IIpocTpaHcTBEeHHast  CTpyKTypa  nomyisiuu», «Bo3pacTHble  mupaMujibl
nonyysinun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzmammn», «Mogeinb 3xonornueckor Humu [Jx. Y. XaTunnconay.
O6opynoBanue: repdapun pacTeHUM, KOJJIEKIUN KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnocobyieHus: ceMsiH paCTeHUN K pacCEIICHUION.
Tema 9. IKos10rusi COO0IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MexIy
opraHu3MamMH B OMOIICHO3E.

Okocucrtema kak oTkpbiTag cuctema (A. [x. Tencnu). OyHKIMOHATIBHBIE OJIOKU
OpPraHU3MOB B DKOCUCTEME: IPOYIIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHHU. Tpodudeckue 1ienu u cetu. Adumorndeckue 0g0ku 3xocucteM. [1ouBel n
UJIbI B 3KOcucTeMax. KpyroBopor BemecTB U MOTOK SHEPTUU B SKOCUCTEME.
OcHOBHbBIE TOKa3aTeIM AKOCHCTEMBbI. buoMacca W MNpPOAYKUHS. DKOJIOTHYECKHE
MUpaMUIbl YUCENT, OMOMACCHI U YHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @uyxmyayuu.
HamnpapneHHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KimmmakcHoe cooOiiectBo. bruopasHooOpasue 1 mojiHOTa KPyroBOpoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

IIpuponHble 3KOCUCTEMBL. JDKOocucmembvl 03€p U pek. IKocucmemvl Mmopeu u
OKeaHo8. IKocucmemvl MYHOP, 1eco8, Cmenell, nyCmbitb.

AHTpPONIOTEHHBIE IKOCUCTEMBL. ATrposkocuctema. ArpoueHo3. Paznuums mexny
AHTPONOTE€HHBIMH U MIPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oposackas duiopa u
¢dayna. CuHaHTpOMU3aIMs TOPOJACKON (ayHbl. bruonorndeckoe M X03sIICTBEHHOE
3HAYCHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aWMOJICUCTBUN OpPraHU3MOB B
sKkocuctemax. Ponv kackadnoco 3gghexma u 8ud08-20upuxamopos (Kiurouesolx
6U008) 6 ynKkyuonuposanuu sxkocucmem. IlepeHOC 3HEPruu M BEIIECTB MEXY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOUYMBOCTh OPraHU3MOB, MOMYJISLIUN U SKOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3JIEHCTBUH.



Mexanuzmbl 6030elicmeus 3a2pA3HeHUli pa3HblX MUno8 Ha CyOOPSaHUIMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJI02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eucmeus. Meroaonorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX 3KOCHCTEM.

JemoHCcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuiel u cxembl: «CTpyKTypa OMOILIEHO3a», « DKOCUCTEMA TUPOKOJIMCTBEHHOTO
neca», «IKOCUCTeMa XBOMHOTO Jiecay, «DYHKIIMOHAIbHBIC TPYIINbl OPraHU3MOB B
skocucteMe», «KpyroBopor BemiecTB B dKocucteme», «llemn nuTanus
(mactOuIiHAsA, AETPUTHAS)», « IKOJIOTHUECKasi TUPaMUa YUCe», « IKOJIOTUYECKast
nupamMuaa Ouomaccel», «IDKOJIOTHYecKas mnupamuga sHeprumy», «OOpazoBaHue
6onora», «llepBuunas cykueccus», «BoccraHoBneHue leca mociie MOXKapay,
«9kocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecT M MOTOK PHEPTUU B
arporieHo3e», «IIpumepsl ypOoakocucTem.

O6opynoBanue: TepOapuu pacTEeHUM, KOJJICKIIMA HACEKOMBIX, Uyd4eya TTHUI[ H
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUNA, aKBAPUYM KaK MOJIENb
SKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanure ypo03KOCUCTEMBD».
JlaGopaTopnasi paGora «l3yueHue pa3zHOOOpa3uss MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKeKypcusi «IKCKypCUss B THUIIMYHBIA OuoreoineHo3 (B 1yOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOI0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «OKCKypCHUsT B arposkocucteMy (Ha ToJ€ WIM B TEIUIMYHOE

XO035MCTBO)».
Tema 10. buocdepa — riodanbHass IKOCUCTEMA
buochepa — oOmemnanerapHas o0oyiouka 3eMiid, TNI€ CYIMIECTBYET WIH

CyIIIeCTBOBaJIa XKM3Hb. PazBuTHe mpejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6nactu 6uocdeps! u e€ cocran. Kupoe
BEILECTBO OHOchephl v ero PyHKIUU.

3aKOHOMEpPHOCTH cyulecTBOBaHUsA Ouocheprl. OcobenHoctn Ouochepsl Kak
rJ100aIbHOM 3KOCcHCTeMBI. JJuHaMuueckoe paBHOBecue B buocdepe. KpyroBopotsl
BEIIECTB U OMOTCOXUMHUYECKHE MUKIbI (YTIepoaa, a3oTa). PUTMUYHOCTh SIBICHHIA
B Ouocdepe.

3oHansHOCTh OMOcdepbl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CyIIM: TYHJIpa,
XBOWHBIE Ji€Ca, CMEIIAaHHblE U ILIMPOKOJIMCTBEHHBbIE Ji€ca, CTENH, CABAHHBI,
MyCTBIHU, TPOIIMUYECKUE JIeca, BEICOKOTOpbsl. Kiumar, pacTUTENbHBIN M KUBOTHBIH
MHUp OMOMOB CYIIIH.

Crpykrypa U (PyHKLIHS KMBBIX CHUCTEM, OIIEHKAa WX PECYpPCHOTrO MOTEHIMala U
ouochepHbIx QyHKINHN.

JlemoHCcTpauumn

IToptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuier u cxemsl: «['eocdhepsr 3emun», «KpyroBopoT aszora B HOPHUPOJIE»,
«KpyrosopoTr yraepoma B mpupoae», «KpyroBopor kuciopoma B MpHPOAS»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymny, «Kimmatnyeckue



nosica 3emnn», «TyHapay, «Taira», «Cmemannsiii jgec», «IIIupokoIuCcTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponuueckuii gecy.

O6opynoBanue: repdapuu paCTCHUMN pa3HBIX OMOMOB, KOJUICKITUHN JKHBOTHBIX.
Tema 11. YesroBek u OKpy:xa0LIaf cpeaa

DKOJIOTHYECKHE KPU3UCHI U UX MpUUYUHBL. BozneiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOW cpenbl. OXpaHa BO3[yxa. 3arpsi3HEHUE BOJHOU CPEHbI.
OxpaHa BOJHBIX pecypcoB. Pazpymienne nmouBbsl. OXpaHa MOYBEHHBIX PECYpPCOB.
HN3meHnenue kimmara.

AHTpOIIOTeHHOE BO3JICWCTBHE Ha PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M XUBOTHOTrO Mupa. OCHOBHBIE MPUHIUIBI OXpaHbl MPUPOJIBI.
Kpacubie xnuru. Oco0o oxpansembie mnpuponanbie Tepputopun (OOIIT).
Boranndeckue caibl ¥ 300J10TMYECKUE TTAPKH.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOIO PAa3BUTUS YEJIIOBEUECTBA M IPUPOJIBIL.
PanmonanpHO€ ~ MPUPOMONONB30BAaHME W COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emumm. OOmuye 3aKOHOMEPHOCTH TJI00ATBHBIX HSKOJOTHYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €70 BEPOSITHBIE TTOCIIEICTBUS.
Pa3BuTHEe METOJIOB MOHMTOPUHIA PA3BUTHSI OMACHBIX TEXHOTCHHBIX IMPOIIECCOB.
CucmemHvle uccneoo8anus nepexooa K  pecypcocbepezarouei u
KOHKYDeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanouvle ungopmayuonnvle cucmemsl, obecneuugaroujue O00CMyn K
uHgopmayuu no COCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbl
aKopeadburumayuu dKocucmem U cnocobos 00pvOLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyrkyua mopckux u HazemMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuiel U cxembl: «3arpsi3HeHrue atMochepbl», «3arps3HEHHE THAPOCHEPH,
«3arpsisHenue  mouBbly, «llapaukoBeiii  3ddekr», «Ocobo oxpaHseMbIe
MPUPOJIHBIEC TEPPUTOPUM», «MOAENH YIPaBISIEMOTO MUPaY.

O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pPACcTEHUNW U KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOy4aloImMUMHUCs TMPOrpaMM CpeaHero oOmiero o0pa3oBaHUs: JIMYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PEe3ybTaTOB OCBOEHUS MPOTPAMMBI MO OWOJIOTHUU
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCUMCKOM
IPAKIAHCKOM UJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENCHUI0, Hamuyue Mmomusayuu K  oOydeHHI0  OHOJOTHUH,
yeleHanpaegienHoe passumiue BHYTPEHHUX YOEXKICHHH JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW W HCTOPHYECKUX TPAAUIMN pPa3BUTHA OHOJIIOTHYECKOTO
3HAHWUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINUXCS PYKOBOJICTBOBATHCS B CBOSH
NEATENIbHOCTU 1IEHHOCTHO-CMBICTIOBBIMU  YCTAHOBKaMH, NPUCYIIUMH CHUCTEME
OMOJOrMYECKOro  0Opa3OBaHMs, Haluuue  NPABOCO3HAHUA  SKOJOTUYECKON
KYJBTYPbl, CHOCOOHOCMU CMA8UmMb TN U CTPOUTH KU3HEHHBIC TIAHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrPaMMBbI 10 OMOJIOTHU JOCTUTAIOTCS
B EIUHCTBE Y4YeOHOM M BOCHHUTATEIBHON JESITEIHPHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU EHHOCTSIMH, MPUHSATHIMU B OOILECTBE NMpPAaBWIAMH U HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUSA, CAMOBOCIUTAHUA H
CaMOpa3BUTHUS, Pa3BUTHS BHYTPEHHEH IMO3UUMU JIMYHOCTH, NaTPUOTH3MA U
YBOKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHHIO,
B3aMMHOTO YBa)KCHHUS, OEPEKHOTO OTHOIICHWS] K KYJIbTYpPHOMY HACIEAUIO H
TPpaAULIUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepaunuu, Opupoae u
OKPYXarouen cpee.

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS YyueOHOro mnpenmera «buomorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTU B MPOLIECCE peaau3allid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIbHOW JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xaaHCKOr0 BOCIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIUNA 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA ¥ MIPaBOMNOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATEIBHOCTH NPU CO3JAHUU
y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJIbHBIX 3aJ1ay, BHIIIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;



CIIOCOOHOCTh  OTMPEACNATh COOCTBEHHYIO TMIO3WMIIMI0 TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHITH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJIEH C Pa3HBIMU YOCXKACHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATENBCKUX 3aJlad, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB IMpU OOCYXKJICHHUH CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TyMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOMU IPaXJIaHCKOH WUJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunou, ropmoctm 3a CBOM KpaW, CBOK PoanHy, CBOM SI3BIK M KYJBTYpY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MAMATHUKAM HMPUPOJbIL,
JNOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKHUX YYEHBIX B CTAaHOBJIEHHE H
pa3BuTHE OWMOJOTUM, TOHUMAHUS 3HAYCHHS OHOJIOTUHM B TIO3HAHMHM 3aKOHOB
IPUPO/IBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

uaeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE YXOBHBIX LIEHHOCTEHW POCCUMCKOr0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOUM POJMTENSIM, CO3JJaHUI0 CEMBbH HAa OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusiMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIEHU;

IIOHUMaHNE 3MOLMOHAIIBHOTO BO3AEUCTBUSI ;KUBOU MPUPOJIBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPA)KEHUIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢usuuyeckoro BocnuraHusi, GopMHUPOBAHUSA KYJbTYPbI 310POBbS U
IMOIHMOHAJILHOIO 0JIaroNmoJIy4Yns:

MOHMMAaHUE U peaju3alusi 3J0pOBOTO M 0e30macHoro ooOpasa >KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUI W HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUM U OTAbIXa, peryispHas ¢uzndeckas



aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBbIO;

MOHMMAHUE 1EHHOCTH MPAaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOMIUX 3J0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AaKTUBHOW JEATENIBHOCTH TEXHOJOTMYECKOM W COLUAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBIMIOJIHATD TAKYyI0 JESATEIbHOCTD;

HWHTEpEC K pa3InuHbIM cepaM NnpodhecCHOHAIBHON AEATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymel mnpodeccud ©  PEealn30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TITAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCITUTAHMS:

HKOJIOTHYECKU 1EJIeCO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIILIEHUE YPOBHS HKOJOTMYECKON KYJIbTYpbl: MNPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUI IS
OKpY>KaroLIEN CPEebl;

OCO3HAaHHME TJI00aIBHOTO XapakTepa JKOJIOTMUECKHX MpoOJjeM M MyTed HuX
peLIeHHS;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOIOTHH
3HaHWST W yMEHHUS TIPU PEIICHWH TMPOOJieM, CBSI3aHHBIX C PalMOHAIHHBIM
IPUPOJIOTIONB30BaHUEM  (COOMIOJICHHE  TpaBUI  TOBEIEHUS B IPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE pPAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHUJOB,
AKOCUCTEM, Orocdepsl);

AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYKAIOLIEH
MPUPOJHON Ccpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONpPUSITHBIE 3KOJIOTMYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUHN U MIPEOTBpAIaTh UX;

HaJIUYHUE Pa3BUTOrO SKOJOTHUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBI,
OmbITa NEeATENbHOCTH HKOJIOTUYECKOI HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIbHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUYECKOUN NEATEIbHOCTH SKOJIOTHUYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIMAJore
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHKUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpEJICTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMHU U TIO3HAHUS MUDPA;



MOHUMAaHUE CcrnenupuKu OWOJOTUM KaK HAyKd, OCO3HAaHUA €€ pOoJu B
(GbOpMHpPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBINIICHUS, CO3JaHUW IIEIOCTHOTO
MpeacTaBiIeHus] 00 OKpYXKalolmeM MHpPE KaK O €IMHCTBE MPHUPOIBI, YEJIOBEKA H
oOmmecTBa, B TO3HAHWHM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIMICHUH TpoOsieM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHU JJII COBPEMEHHOW ITMBHIIM3AIINH:
oOecIieuyeHnss HOBOTO YPOBHS Pa3BUTHS MEAWIIMHBI, CO3/IaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  pEIIaTh PECYpPCHbIC  MPOOJEMBbI  Pa3BUTHSA
YeJIOBEUECTBA, MOMCKA MyTeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mmepexoja K  yCTOWYMBOMY  Pa3BUTHUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYyYCHUHM OWOJOTHYECKUX 3HAHMA B IEJAX
MOBBIMICHUST OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHAJIBHOW TPaAaMOTHOCTH OOydaromuxcs, GopMupyemMoit
MIPY U3y4YCHUH OMOJIOTHH,

MOHUMAHUE CYITHOCTH METOJIOB IMO3HAHMS, UCIIOJIB3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCITOJIb30BaTh IIOJIydaeMble 3HAHWS JUIsl aHajdu3a W
OOBSICHEHUS SIBIICHUI OKPYXKAIOIIEr0o MUpa U MPOUCXOSIINX B HEM HM3MEHEHH,
yMEHHUE JIejaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAYYHBIX (AKTOB M
UMEIOIIUXCS JAHHBIX C LIEJIbIO MOJYUYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus pooJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHHME IIEHHOCTH HAYYHOW JeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEIOBATENBCKYIO JEATETbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENMPEPHIBHOMY  OOpPa30BaHHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJbTaThl OCBOCHHS ydyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HA4YUMbIe i1 (OPMUPOBAHUS MHMPOBO33PEHUSI O0O0YUaIOIIUXCS
MEXIUCIHUIUIMHAPHBIE (MEXKIIpeAMETHBIC) OOLIEHAYYHbIE MOHSITHS, OTPaKarolIe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpA U CcHenudUKy METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, HEPTus, SIBICHUE, IPOLIECC,
CUCTeMa, Hay4YHbIN (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHWe,  HAOMIOJeHHe, HW3MEpPEHUE, OKCIEPUMEHT U JpYTue);
YHUBEpCAIbHBIC Yy4YeOHBbIC JeWCcTBHsS (TIO3HABaTEIbHBIE, KOMMYHHUKATHUBHBIC,

pEryJIATUBHEIC), o0ecrneunBaroIne dbopmupoBanue (byHKIIMOHATBHON
IPaMOTHOCTH ¥  COLMAJIBHOM KOMIETEHIMH OOyYarolmuxcs; CHOCOOHOCTb
o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCalbHble ydeOHble JIEWCTBHUS B
[103HAaBAaTEIbHOU U COLIMAJIbHOU IIPAKTUKE.



B pesynprate wu3yueHus OWOJOTMM Ha YpPOBHE CpPEIHETO OOIIero
oOpazoBanust y oOydwaromerocs OyayT cGhOpPMHpPOBAaHBI —TO3HABATEILHBIC
YHUBEpCAIbHBIC YUCOHbIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATIbHBIC YICOHBIC
NCUCTBUSA, PETYISITUBHBIC YHHUBEPCAIbHBIE Y4YeOHBIE MEWCTBHS, COBMECTHAs
TeSATEIBHOCTb.

MeTtanpeMeTHbBIE PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHET0 OOIIero
00pa3oBaHUsl TOHKHBI OTPAXKaTh:

OBaanenne YHHUBepPCAJIbHBIMH yueOHBIMU MO3HABATEJIbHBIMH
NEeUCTBUSMMU:

1) 0a30Bble JOruvyecKue JaecTBUsI:

CaMOCTOATENbHO  (QOPMYJIHMpPOBAaTH W aKTyalIlM3upoBaTh  Mpoliemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(amanu3a, CHHTE3a, CPAaBHCHHMS, KiIacCH(pUKAIIN, 0000IICHMS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHN (BBIICTATh MX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH);

OTpENENsITh TETN JeATEIBPHOCTH, 3a7aBas TapaMeTpbl W KPUTCPUHU HX
JTOCTHKEHHUS, COOTHOCUTD PE3YJIBTATHI ACSITCIIBHOCTH C TIOCTABJIICHHBIMU TIEIISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBsICHEHUST (DAKTOB U SIBICHUIM
YKUBOM IIPUPOJBI,

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHbBIE cpencrtBa  JUIA MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKK€  TPOTUBOPEUMH  PA3HOTO  pPOAA,  BBISIBJICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEMICHUS TPOOJIEMBlI ¢ YUETOM aHAIM3a MMEIOIIIXCS
MaTepHATBHBIX M HEMATEPUATBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBAThH COOTBETCTBHE PE3YIbTATOB
IIEJISM, OLICHUBATh PUCKH TIOCIIEACTBUN ACATEIBHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSIX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HcCIe0BaATEIbCKHE TeHCTBHS:

BJIAJICTh HABBIKAMH YU€OHO-UCCIEA0BATEIbCKOM M TPOSKTHON JIEATeTbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY TTOMCKY METOOB PEIICHUS TPAKTUIECKUX 3a]1a4, MPUMEHECHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BHUIBI JEATEIBHOCTH 110 IOJYYSHHUIO HOBOTO
3HAHWS, €T0 WHTEPHpETalHH, MPeoOpa3OBaHUI0 W TMPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPU CO3/TaHUH YICOHBIX M COITMATIBHBIX TPOCKTOB;



(dbopMHpOBaTh HAYYHBIA TUI MBINIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIE 3aJadd B 0Opa30BaTEIbHOU
JESTENHHOCTH 1 KU3HCHHBIX CUTYAITUX;

BBISIBIISATh TIPUYMHHO-CJICACTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apryMEHTHI IJIs JIOKa3aTelIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl M KPUTEPUHU PEIICHHSI;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJE peIICHHs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OLICHUBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CUTYAaIUsIM, OILICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIAThH II€JICHANIPABICHHBIA MMOUCK TIEPEHOCa CPEJCTB U CIOCOOOB
JEeMCTBUSI B MPO(PECCUOHANBHYIO CPELLY;

YMETh TIEPEHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO O0JIacTh
KU3HEICATCTLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MpeJiaraTb OPUTHHAIBHBIC MMOJIXOJbI U PEIICHHUS,
CTaBUTbH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTHUPOBATHCS B PA3TMYHBIX UCTOUYHHUKAX MHPOPMAIMH (TEKCTE YICOHOTO
nocoOusi, Hay4YHO-MOMYJSIPHOW JHTepaTrype, OUOJIOTHYECKUX CJIOBapsiIX W
CIIpPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3axX NaHHbIX, B VHTepHeTe), aHaNIM3UpOBAThH
UHGOPMAIINIO PA3JIMYHBIX BUAOB U (OPM MPEICTABICHHUS, KPUTHUYECKH OIEHUBATDH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

(bopMyIUpPOBATh 3aMpPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TOUCKE U
otOope Omosornueckor MHGOpMAIK, HEOOXOAMMON IS BBITIOJIHCHUS YI€OHBIX
3ajay;

MpUOOpETaTh OMBIT WCIOJIB30BAHKUS HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPYy aKTHBHOTO MCITOJI30BAHUS PA3TNIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TPEACTaBICHUS
ounonornyeckor nuHbopMaIuu (cXeMbl, TpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KadyeCTBE CpEICTBA MpuU padore ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATh XHUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOPMYJbI, ab0peBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBATH  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIAJICTh ~ HABBIKAMHM  pAclO3HaBaHWS W 3aUTHl  WH(OpMmaIuwy,
MH(}OPMAMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enme:



OCYIIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JINAJIOTE WJIM JUCKYCCHM MO CYHIECTBY OOCYXKIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBINOJHEHUS MpeaiaraeMoi
3a/layd, YYUTHIBATh UHTEPECHl U COIIACOBAHHOCTh MO3ULMNA APYIHMX yYaCTHHUKOB
auanora Wi JUCKyCCUM);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHUs, IOHMMATh 3HAUYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYAaIHi,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMH OOILIECHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPpeKTHOU hopme GopMyIrpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eTeJIbHOCTD:

MIOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U WHAMBHUAYaJIbHOU
paboTHI MPU PEIICHUH OMOJIOrHYECKON MPOoOIeMbl, 000OCHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PELICHUN y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX IEHUCTBUA C Y4YETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA;

OpUHUMATh  1I€JIM  COBMECTHOM  JESTENbHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHUIO: COCTaBIIATH IUIaH ACHCTBHIA,
pacnpenensiTh poiau ¢ Y4E€TOM MHEHMM Y4YaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM pabOThHI;

OLICHMBATh KauyeCTBO CBOErO BKJAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHABI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C MO3ULHWHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTHUBHOE CTPAaTETMYECKOE TMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCII0JIb30BaTh OMOJIOTMYECKHE 3HAaHMUS MJid BBISBICHUS MpoOJIeM U HX
pEIIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUM 1IE€JIEBbIE W CMBICIOBBIC
YCTaHOBKH B CBOUX JEHCTBHAX M IOCTYIIKAX 10 OTHOLICHHUIO K KMBOM IIPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBI0 OKPYIKAOIINX;

CaMOCTOATEJIbHO OCYILECTBIISATh MO3HABATEIbHYIO JIE€ATEIBbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33/1a4d B 00pa30BaTEIbHOMN
NESATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOATENIbHO COCTABJISITh IUIaH PELICHHs NOpodieMbl €  Y4YETOM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;



JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CoCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMH B
pa3HbIX 00JIaCTAX 3HAHUW, NOCTOSHHO TOBBIIATH CBOM 00pa30BaTENbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsiM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LICIISAM;

BJAJeTh  HABbIKAMU  IIO3HABAaTENbHOM  pediaexkcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX IPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUI, MCHOJb30BaTh NPUEMBI pediieKCUM JJIsl OLICHKH CUTyalluu, BbIOOpa
BEPHOT'O PELLECHUS;

YMEThb OLEHUBATh PHUCKM U CBOEBPEMEHHO IPUHMMATH PEIIEHUS IO HX
CHUKEHMUIO;

IPUHUMATh MOTHUBBI W apryMEHTBhl JAPYIMX @pPH aHajdu3€ pe3yJbTaTOB
NeSTENbHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, MTOHUMAasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M apryMEHTbl JAPYIMX NpH aHaju3e pe3yJbTaToB
NESTENBHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TO3UILIMU JPYTOro YeJ0BeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHHUS COJIEPKAHUS Y4YEOHOTO IMpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPUCHTHUPOBAHBI Ha OOECICUCHHE
npopunapHOoro  obyueHuss  oOydawomnuxcss — Ouomorumr. OHM  BKJIIOYAIOT:
crienuuyeckue st OMOJOTUHN HAy4YHbIC 3HAHUSI, YMEHUS U CIIOCOOBI JECHCTBHI 110
OCBOCHMIO, UHTEPIPETALMHN U MPEeoOpa30BaHUIO 3HAHUM, BUIBI ACSATEIBHOCTU IO
MOJIYYEHHUIO HOBBIX 3HAHUW M UX MPUMEHEHMIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHbIX cuTyauusax. [IpenMeTHble pe3yiabTaThl MPEICTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «buonorus» B 10
Kjlacce NOKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B
MO3HAHUU  3aKOHOB NPUPOJBI W  pEIIeHHMH TpolJieM  palMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJI0THY;

BJIAJICHUE CHUCTEMON  OHWOJIOTMYECKMX 3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIAraromye OHOJIOTHYECKUE TEPMHUHBI W TOHATUS (KHU3Hb, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPETyJISIHs, CaMOBOCIPOU3BEICHUE,



HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnencteeHHoctu T. Moprana), yuenus (H. W. BaBunoBa — o 1neHTpax
MHOrooOpa3usi ¥  TMPOUCXOXKICHUS  KyJIbTYpHBIX  pAacTeHUM),  3aKOHBI
(eamHOOOpa3Usi MOTOMKOB TMEPBOrO IMOKOJICHMSI, PACIICIUICHUS, YACTOTHI TaMeT,
HE3aBUCUMOro HacienoBaHus [. Mennaens, TOMOJIOIMYECKUX PSIIOB B
HacJIeICTBEHHON U3MCHYUBOCTHU H. n. Baswuona), MPUHLIUIIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMHM HAYYHOTO IO3HAHUS, HCIIOJIb3yEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKHUBBIX OOBEKTOB (OMUCAaHUE, H3MEPEHHE,
Ha0JI0/IeHNE, SKCTIEPUMEHT);

yMEHHUE BBIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
DYKApHOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHUCJE
OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPTAHOB U CHCTEM
OpraHOB pACTEHHI, >XUBOTHBIX, 4YEJIOBEKa, IMPOLIECCOB KU3HEACITEIbHOCTH,
MPOTEKAOIIUX B OpraHu3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
MpoLIECCOB: 0OMEHa BeHIecTB (MeTadoIM3M), MPEBpPALIEHUsI YHEPIrUn, OPOKEHMUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUIIOB MUTAHUS, (POTOCUHTE3A U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOpHUOTreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  WHJIUBUAYAIBHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOI€HE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTaHABIMBATh B3aMMOCBS3U MEXKAYy OPraHOMJIAMHU KIETKH U UX
GYyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeW U WX QYHKIUAMH, MEKIY
opraHaMud M CHCTEMaMH OpPraHOB Yy pacTEHWH, JKUBOTHBIX M 4YEJIOBEKAa U MX
GYyHKIUSIMHE, MEXKIYy CHUCTEMaMH OpPTaHOB M WX (PYHKIUSAMU, MEXKIYy ITalamu
oOMEHa BEIIECTB, ATArlaMH KJIETOYHOTO IUKJIA U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanmaMu 3MOPUOHATBHOTO Pa3BUTHS, TEHOTHUNOM U (HEHOTUTIOM, (PEHOTHUIIOM U
(hakTopamu cpebl 0OUTaHUS,

YMEHHUE BBISBJIATH OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHUi, )KUBOTHBIX U YEJIOBEKA,

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIME AapPTyMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JIOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOrHYECKUE 3a/1a4u, BBISIBIISATh PUINHHO-CIICACTBEHHBIE
CBSI3M MEXJIy UCCIIEIYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIMOJIHATh JTAOOPATOPHBIE M TPAKTUYECKHE PabOThI, COONIOAATH
mpaBuia mpu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000pPYI0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpencTBamMu, (GOpMYIUpPYs LEJb MCCIECIOBaHUSA, aHAJU3UPOBATH IIOJTYYEHHBIE
pe3yJbTaThl U JeNaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HUCCIIEIOBATEIILCKONM paboTe Mo OMOoJIOTHH,
AKOJIOTUM W MEIUIIMHE, MPOBOAMMOI Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U



myOJWYHO  TPENCTaBIATH  TOJYYCHHBIE  pE3yJbTaThl HAa  YYCHUYECKUX
KOH(epeHnsX;
YMEHUE OIICHUBATh OJTUYECKHUE AaCIEKThl COBPEMEHHBIX HWCCIIEIOBAaHUN B

obnacth  OMONOrMM M MEIULUMUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOZIOTBOPEHHUE, HANPABIEHHOE M3MEHEHHWE I'€HOMa M CO3[aHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOP Oyaymied npodeccCuoHAIbHOM
NESATeTbHOCTU B 00JlacTU OUOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUM, BETEPUHAPHUH,
CEJIbCKOTO XO34MCTBa, MUIIEBON MPOMBINIJIEHHOCTH, YIayOJsTh MO3HABATEIbHBIN
MHTEpPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIECH Mpodeccuu u
NPOJOJKEHHE OMOJIOTHYECKOTO O00pa3oBaHUS B  OpPraHU3AIMIX CPEIHETO
PO eCCHOHATILHOTO U BBICIIETO 00pa30BaHUS.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUA ydueOHOro mpenmera «buonorus» B 11
Kjlacce NOMKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa, B TO3HAHWW 3aKOHOB TPHUPOABI M PEIICHUH IKOJIOTHICCKUX
npoOJeM 4YeloBEeYecTBa, a TakKe€ B PEIIEHHWH BOINPOCOB PalMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUS, U B (DOPMUPOBAHHUM IIEHHOCTHOI'O OTHOIIEHUS K MPUPOJIE,
00I11IeCTBY, YEJIOBEKY, O BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTUU;

yMEHHUE BIIAJIETh CHUCTEMOW OMOJOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET
OTpEJICICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIAralomuX OUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHUI, IKOCHUCTeMa, Ouocdepa), OMOJIOTHUECKUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHS IBOJIOIHH), YICHUS
(A. H. CeBepiioBa — 0 myTsiX U HampaBieHUsX 3Bomonuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTHUecKoro paBHoBecust Jx. Xapau u B. BaiinGepra,
3aponseimieBoro cxojacrsa K. M. boapa), npaBuna (munumyma 1O. JluOuxa,
AKOJIOTMUECKON MHUpaMuJibl IHEpPruu), rumnores3bl (runoreza «vupa PHK» V.
I'unGepra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJJaMHM  HAy4YHOTO  IO3HAHWS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIICIOBAHUSX JKUBBIX O0BEKTOB M IKOCHUCTEM
(omucanue, u3MepeHue, HaONIOJCHHE, IKCIIEPUMEHT), CIOCOO0aMU BBISIBICHUS U
OLICHKU aHTPOIIOT€HHBIX U3MEHEHU B PUPO/IE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE TIPU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M OHuochepbl, CTaOWIU3UPYIOIIETO, JBIXKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOT'O otbopa, aJJIONaTPUYECKOro u CUMIIATPUYECKOTO
BUJI000PA30BaHUS, BIUSHUS JBIDKYIUX CHJI SBOJIOIMU HA TEHO(DOH/ MOIYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHUs, YepeIOBAHMS HATIPABICHUM
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHME YCTaHABJIMBaTh B3aMMOCBS3M MEXJYy MPOILECCAMU SBOJIOINH,
JIBIDKYIIUMUA CUJIAaMH aHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3IUYHBIX AKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;



YMEHHE  BBISBJISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cCpelie oOWTaHWs, a0MOTHYECKUX M OMOTHYECKUX
KOMITOHEHTOB ~ 9KOCHCTEM, B3aWMOCBS3€d OpPraHW3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJIsl JIOKAa3aTeIbCTBA POACTBA OPTAaHU3MOB Pa3HBIX
CHUCTEMATUYCCKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOUTaHHUs, CIMHCTBA
YEJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHCHHS MHOT000pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIIECTBOBAHUS MPUPOJIbI U YEJIOBEUECTBA;

yMEHHE peliaTh OUOJIOTrHYECKUE 3a/1a4H, BBISIBIISTh PUIMHHO-CIICACTBEHHBIE
CBSI3U MEXJy UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIMOJIHATh JTAOOPATOPHBIE M TIPAKTUYECKHUE PabOThI, COOIIOAATH
mpaBuiIa mpu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000pPYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, GOPMYIUPYS IEJIb WCCICIOBAHUSA, AaHATU3UPOBATH IIOTYUYEHHBIC
pE3yNbTaThl U JICNIaTh BHIBOIBL;

YMEHHME Y4YacTBOBaTh B Y4YEOHO-HCCIIEIOBATENILCKON paboTe Mo OMOoJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0ase IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEJCTaBIATh  TOJYYCHHBIE  pe3yjbTaThl Ha  YYCHHYECKHUX
KOH(EepeHITUSX;

YMEHHUE OILIEHUBATH TUIOTE3bl U TEOPUU O MPOUCXOKICHUU KU3HH, YeIOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIIOCO0aX MpelOTBpAIICHHUS
ri1o0aabHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynmymieidl mpodeccrnoHaabHOM
JESTENHPHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHH, IPUPOAOIIOIH30BAHMS, METUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIHCKOTO XO3SHCTBA, MHIIEBOU
MIPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATEIbHBI WHTEPEC, HAIPaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu W MNPOAOCHKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPETHETO MPOQPECCHOHATBHOTO H
BBICIIIET0 00Opa30BaHUsI.
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JACTLTA3MOIA3a B PACTUTCIILHBIX 4fd0-40aa-b7ec-3de0a656cf42
KIIETKax»

Huromnna3ma. Iluto3omns. [{luTockener.
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ee02-4b2c-97ac-223ab66c24f7
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38. emocuntes. Jlaboparopnas pabora content.myschool.edu.ru/lesson/27¢57b97-
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OHepreTHyecKuil OOMeH. https://lesson.academy-

39. | IlogroTOBUTENLHEBINA B content.myschool.edu.ru/lesson/1f60acef-
Kucnopoauelil aTam sHepreTH4ecKoro — q

ttps://lesson.academy-

40. obmena. Jlabopatopuas pabora content.myschool.edu.ru/lesson/1f60acef-
«CpaBHEHHE MTPOTIECCOB OPOKECHHS 1 605 1-44ce-bb66-6£7504d59480
ObIXaHUA»

O0600111eHre U CUCTEMATU3AIIHS

41. | 3ganuii no teMe «OOMEH BEILIECTB U

PEBPAICHIE YHEPTUU B KIICTKE)
https://lesson.academy-

4. Peaxuun MaTP,HqHOFO CHHTe} a. content.myschool.edu.ru/lesson/05b30833-

I'eneTnueckuii KOJ, €ro CBOUCTBa 2ed2-445b-bdae-823f126b73d0
_ . https://lesson.academy-
43, Tpanckpumms — MaTpUIHEIH CHHTES content.myschool.edu.ru/lesson/05b30833-

PHK

2ed2-445b-b4ae-823f126b73d0




https://lesson.academy-

44. | buocunre3 Oenka content.myschool.edu.ru/lesson/05b30833-

2ed2-445b-b4ae-823f126b73d0

45 Pemenue 3aay mo MOJIEKyJISIpHON

" | Guosoruu
46 Perysnsiiust akTHBHOCTH T€HOB Y
" | mpokapuot
47 Perynsiuusi akTHBHOCTH T€HOB Y
" | aykapuor
_ https://lesson.academy-

48. Bupycai geKHeTOQHLIe (popwmi content.myschool.edu.ru/lesson/eb33fad3-
JKU3HH M OOJIUTATHBIE TTapa3UThI 8d72-4¢0b-bbc5-4c86¢312fb15
Bupycheie 3a005ieBaHus Ye0BEKa, https://lesson.academy-

49. | )kMBOTHBIX, pacTeHui. [IpakTnueckas content.myschool.edu.ru/lesson/eb33fad3-
pabora «Co3aHlEe MOJIEIH BUPYCaA» 8d72-4e0b-bbc5-4c86e312fb15
O06o01IeHne U cucTeMaTu3alus

50 3HaHui o TeMe «HacnencrseHuas

" | nHpOpManus U peanu3anys e€ B
KJIETKE»
https://lesson.academy-

51. | KneTo4Hslii UK U €ro NepUOabl content.myschool.edu.ru/lesson/a494c3cb-

b7c¢7-4815-b7al-155¢7245fdbf

52. | Marpuunsiii cunre3 JIHK
XpomMocoMbl. XpOMOCOMHBIN HabOP

53 | KIeTKH. JlaGopartopHas pabota

" | «3yueHne XpoMOCOM Ha TOTOBBIX

MUKpOIpenapaTax

https://lesson.academy-
54. | Jlenenue kiaeTku. MuTo3 content.myschool.edu.ru/lesson/a494c3cb-

b7c7-4815-b7al-155¢7245fdbf

Kaprnokunes u HuTOKHUHES.

buonornyeckoe 3HaueHNEe MUTO3A. — q

ttps://lesson.academy-

55. Jlaboparopnas pabota «Habmonerme content.myschool.edu.ru/lesson/a494c3cb-
MHTO3a B KJIETKaX KOHUMKA KOpEIlKa b7¢7-4815-bTal-155¢7245fdbf
JyKa (Ha TOTOBBIX
MHUKpOIpenaparax)

56 Perynsiuust >kM3HEHHOTO LIUKIA

" | KIeTKu
https://lesson.academy-
57. | Opranusm Kak €IMHOE 11eJI0e content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f
o https://lesson.academy-

58. Txkaru pacTeHuH. J'[a60pa”£0pHa${ . content.myschool.edu.ru/lesson/f6d39de3-
TkaHU )XUBOTHBIX. Ha60paT0pHa51 https://lesson.academy-

59. | pabora «3yuenue TKkaHei content.myschool.edu.ru/lesson/f6d39de3-
SKUBOTHBIX) 49b3-415f-a6de-b61e1484b48f

60. | OpraHsl ¥ CHCTEMBI OPI'aHOB. https://lesson.academy-

content.myschool.edu.ru/lesson/f6d39de3-




JlaGopaTtopHnast pabora «3yuenue
OPTaHOB I[BETKOBOTO PACTEHHS

49b3-415f-a6de-b61e1484b48f

https://lesson.academy-

61. | Onopa Tena opranu3smMoB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f
https://lesson.academy-

62. | /IBuyxeHne oprannu3smMoB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f
https://lesson.academy-

63. | [Iutanue opraan3zMoB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f
https://lesson.academy-

64. ITuTaHKE MO3BOHOUHBIX KHMBOTHEIX. content.myschool.edu.ru/lesson/f6d39de3-

HI/IH_[eBapI/ITeJIBHaSI CUCTEMA 4YCJIIOBCKa 49b3-415f-26de-b61e1484b48F
https://lesson.academy-

65. | JIpixaHue opraHu3MoB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f
https://lesson.academy-

66. HbIXaHHE TIO3BOHOTHBIX XKUBOTHBIX 1 content.myschool.edu.ru/lesson/f6d39de3-

ticnoseka 49b3-415f-a6de-b61e1484b48f
https://lesson.academy-

67. I];paHCH%pT BCILCCTB y OPTaHH3MOB. content.myschool.edu.ru/lesson/f6d39de3-

POBOOOPAILCHHC 49b3-415f-a6de-b61e1484b48f
https://lesson.academy-

68. KposenocHas cucTemMa nosBoHOYHBIX content.myschool.edu.ru/lesson/f6d39de3-
KMBOTHBIX 1 HCIOBCKA 49b3-415f-a6de-b61e1484b48f

https://lesson.academy-

69. | Beinenenue y opraHu3mMoB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e¢1484b48f
https://lesson.academy-

70. | 3amuTa OpraHu3MoB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e¢1484b48f
https://lesson.academy-

71. | ImMyHHas cuctema 4enoBeka content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e¢1484b48f
https://lesson.academy-

72. Pasjipaumocts 1 peguiekTophas content.myschool.edu.ru/lesson/f6d39de3-

PeTy LS y OpraHNsMOB 49b3-415f-a6de-b6 1e1484b48f
https://lesson.academy-

73. T'ymopanHas perysinus y content.myschool.edu.ru/lesson/f6d39de3-
OpraHnsMoB 49b3-415f-a6de-b6 1e1484b48f

https://lesson.academy-

74. | ®opMbl pa3MHOXKEHUS OPTaHU3MOB content.myschool.edu.ru/lesson/99d9a91a-
318e-49cb-bee4-3a2f5¢634110

o https://lesson.academy-

75. Ilonosoe p%SMHO)KeHI/Ie. Meidos. content.myschool.edu.ru/lesson/0f52936-
Crazuu meiosa €558-48d1-869f-eablc182d9b8
buonornueckuii cMbIc Mei03a U — q

v ttps://lesson.academy-

76. nozoBoro nporecca. Me#ios u ero content.myschool.edu.ru/lesson/0f5£2936-
MECTO B KUSHCHHOM LIUKIIC €558-48d1-869f-eablc182d9b8
OpPTaHH3MOB

77. | Tamerorenes. O6pazoBanue u https://lesson.academy-

Pa3BUTHC ITOJIOBBIX KIJICTOK Y

content.myschool.edu.ru/lesson/0f5f2936-




KUBOTHBIX. JlaboparopHas paboTa
«3y4yeHue cTpoeHus MoJIOBbIX
KJIETOK Ha TOTOBBIX
MUKPOIIpEnapaTax

€558-48d1-869f-eab1c182d9b8

OHJ'IO)IOTBOpeHI/Ie U NAapTCHOI'CHE3 Yy

https://lesson.academy-

78. content.myschool.edu.ru/lesson/44d23e03-
KHBOTHBIX 5225-4e6f-a455-559¢9d843db9
OMOpHOHAIBHOE Pa3BUTHE
XKNBOTHBIX. HpaKTI/I‘ICCKaﬂ pa60Ta https://lesson.academy-

79. | «BbIgBIE€HNE IPU3HAKOB CXOJICTBA content.myschool.edu.ru/lesson/c081bbd7-
JKUBOTHBIX)

https://lesson.academy-
80. | PocT u pa3BuTHE KUBOTHBIX content.myschool.edu.ru/lesson/c08 1bbd7-
b846-42ec-9bb9-c0ff9388e41d
Pa3sMHoxeHue u Pa3BUTHUC paCTeHHfI.
["ameTodut u ciopodurt. https://lesson.academy-

81. | Pa3MHO€eHUE U pa3BUTHE content.myschool.edu.ru/lesson/44d23e03-
pacTeHun
Pa3zmHOxeHUE U pa3BUTHE CEMEHHBIX — q

. ttps://lesson.academy-

gp, | PacTeHuH. JlaboparopHas pabora content.myschool.edu.ru/lesson/44d23e03-
BBICIHIHUX paCTeHHﬁ»

O0001eHNEe U CUCTEMAaTU3ALIHS

83. | 3Hanuit no reMe «Pa3mMHoOKeHME U
pa3BUTHE OPTAaHHU3MOBY

https://lesson.academy-

84. VlcTopus CTaHOBICHHA 1 PasBUTHA content.myschool.edu.ru/lesson/8088b7fa-
TCHOTUKH Kak HayKH 1bac-4¢85-9905-a91d41ed37f8
OCHOBHBIE IOHATHSA U CUMBOJIEI b M d

ttps://lesson.academy-

85. TCHCTHKM. Ha60paT6O pras pabora content.myschool.edu.ru/lesson/8088b7fa-
«Jlposodura kak 00bEKT 1bac-4¢85-9905-a91d41ed37f3
TEHETUUYECKHUX MCCIICIOBAaHUIN

https://lesson.academy-
86. | MeToIbI TEHETUKHA content.myschool.edu.ru/lesson/8088b7fa-
1bac-4¢85-9905-a91d41ed37f8
MonoruOpuaHOe CKpeIuBaHue. A ‘
ttps://lesson.academy-

87. Ipaxrirseckas paGora «Msysenne content.myschool.edu.ru/lesson/da2765¢d-
Pe3yJIbTaTOB MOHOTHOPHIHOTO a327-4526-bef3-Teccle3cd9cs
CKpEIIMBAHUSI Y APO30(DHITBIY

https://lesson.academy-

88. | IlonHOE M HEMOIHOE JOMUHUPOBAHUE content.myschool.edu.ru/lesson/da2765cd-

a327-4526-bef3-Teccle3cd9cd

89 AHFOpI/ITM PELICHUA 3aaa4 110

" | reneTuke
90 Pemenue 3a1a4 Ha MOHOTI/I6pI/II[HOQ

CKpEIIIMBAHUE




91.

AHann3upyroliee CKpelnBaHue

Pemenue 3amau Ha AHAIIU3UPYIOIICC

92.
CKpEIIMBAHNE
JurubpuHoe CKperBaHue. hitos /1 ‘
ttps://lesson.academy-

93. Hpaxrieckas pa660Ta «H3yuenne content.myschool.edu.ru/lesson/67987237-
pe3yJIbTaTOB AMTHOPHHOTO 3081-4683-970c-1dd5857cf5bf
CKpEITMBaHUS Y APO30(HIIBI

94 Pemenue 3axau Ha qurunOpuaHOE

" | ckpemBaHue
https://lesson.academy-

95. CLEILICHHOC HACTIE/0BAHHE content.myschool.edu.ru/lesson/a3431d82-
TIPH3HAKOB 087f-46fe-a5a8-eca3491d454a

96 Pemenne 3amau Ha CIienJIeHHOS

" | HaceoBaHKe NPU3HAKOB
https://lesson.academy-
XpoMOCOMHas TEOPUI

97. POMOCOMHAA TCOP content.myschool.edu.ru/lesson/a3431d82-
HACJIC/ICTBCHHOCTH 087f-46fc-a5a8-eca3491d454a

https://lesson.academy-

98. | 'enernka mosa content.myschool.edu.ru/lesson/f9e74bbf-

4477-4452-b5a1-3f990¢947800

99. | Pemienue 3a/1a4 Ha TE€HETUKY T0JIA

100 MHoXeCTBEHHOE IEUCTBUE U

‘| B3aumoielicTBHE T'eHOB
101 Pemenne 3a1a4 Ha MHOKECTBEHHOE
‘| meficTBHE U B3aUMOJIEUCTBHE I'€HOB
102 BzauMopeiicTBre HeaLIEIbHBIX
| reroB. KomiuieMeHTapHOCTh
103 Pemenue 3amau Ha KOMITJIEMEHTAPHOE
‘| B3anMoIeficTBHE TEHOB
104 BzauMopeiicTBie HeaNIETbHBIX
‘| renoB. DnHcras
105.| Penrenue 3ama4d Ha dIucTas
106 BsanmonelicTBre HealIeIbHBIX
‘| rero. [loaumepus

107.| Pemenue 3a1a4 Ha NOJUMEPHIO
Pemenne 3amau mo Teme

108.| «3akoHOMEpHOCTHU
HACJIeICTBEHHOCTH
O0001IeHrEe ¥ CHCTEMATH3AIUS

109.| 3Hanu# o TeMe «3aKOHOMEPHOCTH
HAcCJIeICTBEHHOCTH

https://lesson.academy-

110. MsMeRuMBOCTS MpH3HAKOB. Bukt content.myschool.edu.ru/lesson/e1564a9¢c-
M3MCHIMBOCTH 09¢-4060-abd6-435067cecl4d

https://lesson.academy-

111.| MoaudurkanuoHHas ©3MEHIUBOCTh content.myschool.edu.ru/lesson/e1564a9¢-

0f9¢-4060-abd6-435067cec14d




JlaGopaTtopHnas pabota
«MccnenoBanne 3aKOHOMEPHOCTEH

112.| MmoauduKamoHHON U3MEHYUBOCTH.
[TocTpoenne BapualMOHHOTO psia U
BAPHUAIMOHHON KPUBOII»
https://lesson.academy-
113.| HacimencTBeHHas H3MEHUYMBOCTh content.myschool.edu.ru/lesson/e1564a9¢c-
019¢-4060-abd6-435067cec14d
https://lesson.academy-

114. MyTalHOHRA HSMEHUBOCTD. content.myschool.edu.ru/lesson/e1564a9¢c-
I'ennrie n XPOMOCOMHBIC MyTalluH 0f9¢-4060-abd6-435067cec14d
MYTaHI/IOHHaﬂ N3MCHYUBOCTD. b M d

ttps://lesson.academy-

115. Tenomne myranuu. Tpakriieckas content.myschool.edu.ru/lesson/e1564a9c-
pabora «MyTatun y aposoQuisl (Ha 0f9¢-4060-abd6-435067cec14d
T'OTOBBIX MI/IKpOHpeHapaTaX)»

https://lesson.academy-

116. 3aKOHOMEPHOCTH MYTALHOHHOTO content.myschool.edu.ru/lesson/e1564a9c-
fiporiecca 0f9¢c-4060-abd6-435067cec14d
O06o0011eHre U crucTeMaTU3alus

117.| 3HaHu# no Teme «3aKOHOMEPHOCTH
U3MCHYUBOCTHN»

118.| 'enom uenoBeka
MeTo/1bl H3y4eH!s TeHETHKH https://lesson.academy-

119. qeITOBeKA content.myschool.edu.ru/lesson/143bcb4f-

232b-4e0c-84a7-7b6b48306d6b

120 HpaKTI/I"IeCKaH pa60Ta «CocTaBiienue

‘| ¥ aHAJIU3 POJIOCIOBHOW
https://lesson.academy-

121. Hacencreentbic sabonepanus content.myschool.edu.ru/lesson/143bcb4f-
HcjIoBeKa 232b-4e0c-84a7-7b6b48306d6b

https://lesson.academy-

122.| 3HayeHre reHEeTUKH JIJIS MeIUIIMHBI content.myschool.edu.ru/lesson/143bcb4f-

232b-4e0c-84a7-7b6b48306d6b
OCHOBHBIE TTOHSTHUS CEICKIHH. hitos /] ‘
ttps://lesson.academy-

123. Jlaboparopnas pabora «I/I3yqf Hue content.myschool.edu.ru/lesson/86acad55-
COPTOB KyJITYPHBIX pacTCHHN 1 2279-4152-248a-840d20ce0270
nopoa AOMallHuX ) XUBOTHBIX»

https://lesson.academy-
124.| UckyccTBeHHBII 0TOOD content.myschool.edu.ru/lesson/86acad55-
2279-4152-a48a-840d20ce0270
> https://lesson.academy-

125. OKCICPUMCHTAILHBIH MyTareHes, content.myschool.edu.ru/lesson/86acad55-
TlomyeHue NONUIIONI0B 2279-4152-a48a-840d20ce0270
BHyTpuBHI0Bast THOpHIU3ALINA. s/ ‘

ttps://lesson.academy-

126. Tereposuc. JlaGopatopras pabora content.myschool.edu.ru/lesson/86acad55-
«M3y4eHue METO/I0B CeeKIUH 2279-4152-a48a-840d20ce0270
PACTCHUNY
Otnanéunas rTHOpUAN3ALIHS. https://lesson.academy-

127.| Ilpaktrueckas pabota «IIpuBuBka content.myschool.edu.ru/lesson/86acad55-

pacTeHUu»

2279-4152-a48a-840d20ce0270




buoTexHonorus kak Hayka u oTpaciib
npousBoJcTBa. JlaboparopHas paboTa

https://lesson.academy-

128. " 6 1 content.myschool.edu.ru/lesson/133b0166-
«VI3ydCHHC OOBEKTOB fc35-4a91-a264-14aaee2f5897
OMOTEXHOJIOTUL)

MI/IKpO6I/IOJ'IOFI/IquKa${ TCXHOJIOI' . https://lesson.academy-

129.| Ilpaktuueckas padbota «Ilomydenue 1 content.myschool.edu.ru/lesson/133b0166-
MOJIOYHOKHUCIIBIX HpOI[yKTOB» fc35-4a91-a264-14aaee2f5897

https://lesson.academy-

130.| Kinetoynast TEXHOJIOTUS M MHIKEHEPHS 1 content.myschool.edu.ru/lesson/133b0166-

fc35-4a91-a264-14aaee2f5897
https://lesson.academy-

131.| XpoMOCOMHAas ¥ TeHHast HHKCHEPHS 1 content.myschool.edu.ru/lesson/133b0166-

fc35-4a91-a264-14aaee2f5897
https://lesson.academy-

132.| MeauinacKkie OMOTEXHOJIOTUA 1 content.myschool.edu.ru/lesson/133b0166-

fc35-4a91-a264-14aaee2f5897
O06001IeHre U CUCTEMATU3ALIIHS
133 3HaHHUH 110 TeMaM «CeleKIns 1
‘| opranu3MoB», «buoTexHoIorusA U
CHHTETHUYCCKast OMOJIOTHSDY
O6o6mIeHNe 1 CHCTEMATH3AIHUS https://lesson.academy-

134. IH 1 1 content.myschool.edu.ru/lesson/387b2669-
3Hanui 1o BeeMy Kypey 10 knacca £a96-450b-bd73-1¢7a543¢€995
KoHTponbHas paboTta 1o utoram

135.| yuebHoro roga (mpoMexyTodHas 1
aTTECTaIus)

AHann3 KOHTPOJIbHOM pabOTHI.

136. 1
PaGora Hag ommOkamu

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KVIACC

Ne
KosnnuectB | DiiekTpoHHBbIe HM(POBBIE
n/ | Tema ypoka
I 0 4acoB o0pa3oBaTe/IbHbIE PeCypPChl
1 XuMHUUecKasi OpraHu3alus KIETKU. 1
" | CrpoeHue ¥ PyHKIMH KIETKU
OOMeH BellecTB U NMpeBpalleHue 1
2. | sHepruu B kjieTke. JKU3HEHHBIN ITUKIT
KJICTKH
Pa3mHoxeHMe u pa3BuTHE 1
3. | opranu3MoB. 3aKOHOMEPHOCTH
HACJICJICTBEHHOCTH W H3MEHUYHBOCTH
4 I'enernka yenoseka. Cenmekus 1
" | opraHu3MOB U OMOTEXHOJIOTHS
3aposKIeHNE SBOTFOIIMOHHBIX 1 https://lesson.academy-
5. TIpeACTABICHHUI content.myschool.edu.ru/lesson/08680¢a9-
24b5-4073-9¢88-78991a88100c
ITepBbie 3BOMOIMOHHbBIE KOHIIETIIIN 1 https://lesson.academy-
6. content.myschool.edu.ru/lesson/08680¢a9-
24b5-4073-9¢88-78991a88100c
[Ipennocelnky BO3HUKHOBEHUS 1 https://lesson.academy-
7. JapBUHM3MA content.myschool.edu.ru/lesson/dbb6c1d1-
cf9c-43b5-ae8c-1a4a8eal595
Hayunas nesitensHocTs Y. JlapBrHa 1 https://lesson.academy-
8. content.myschool.edu.ru/lesson/dbb6c1d1-
cf9c-43b5-ae8c-1a4a8ea0595
OBOIOLN KYJIbTYPHBIX (bopM 1 https://lesson.academy-
9. oprarm3MoB (1o Y. Jlapeuny) content.myschool.edu.ru/lesson/dbb6c1d1-
cf9c-43b5-ae8c-1a4a8eal595
DBoJIIONMS BUIOB B ipupoze (mo Y. 1 https://lesson.academy-
10. Jlapsumy) content.myschool.edu.ru/lesson/dbb6c1d1-
cf9c-43b5-ae8c-1a4a8ea05f95
11 PazButue »BoMONIMOHHOM Teopun Y. 1
" | HapBuHa
Cunrernyeckas TeOpHs SBOJIIOLUH 1 https://lesson.academy-
12. content.myschool.edu.ru/lesson/7a22c0f1-
1169-4450-8585-b2ad01be75af
O00011IeHNE U CUCTEMATHU3ALIUS 1
13 3HaHUM 10 TeMe «3apoXKACHUE U
" | pa3BUTHE HBOIOLMOHHBIX
MIPEICTABJICHUI B OMOJIOTH
Drarbl 3BOIIOIMOHHOTO MPOIECCa: 1 https://lesson.academy-
MHKPOIBOJTIOIUS K MAKPOIBOIIOLIHSI. content.myschool.edu.ru/lesson/85¢9b260-
0018-458a-9¢76-286103e5af16
14. | JJaboparopnas pabota «BrisBienue
W3MEHYMBOCTU y 0COOEH 0JHOTO
BHUA»
[Tonynsmumst — aneMeHTapHasi €IUHALIA 1 https://lesson.academy-
15. content.myschool.edu.ru/lesson/al 56d7a4-

OBOJIOIHNH

2580-4£23-a777-188444dal572




3aK0OH T€HETHYECKOTO PaBHOBECHUA

16. M
Jbx. Xapnu, B. BaiinGepra
JBwxymue cuibl (pakTopsl) https://lesson.academy-
5BOJTIOIMK. MyTalMOHHBIH IPOLIECC 1 content.myschool.edu.ru/lesson/923cbdce-
4ef1-4295-b67f-268ad583c02
17. | kxoMOMHATHBHAS N3MEHYHNBOCTD.
[TomynsiIOHHBIE BOJHBI U Ipeid
T€HOB
JBrxymue cuisl (pakTopsl) https://lesson.academy-
18. | spomrormn. Murpaums. Vzonsuus content.myschool.edu.ru/lesson/923cbdce-
4¢f1-4295-b67f-268ad583c02
19 Bops6a 3a cymecTBoBanue U eé
" | bopmbl
EctectBenHbIi1 0TOOD https://lesson.academy-
20. content.myschool.edu.ru/lesson/304a8911-
8df8-4b19-9753-813275cae0f6
@DopMbI €CTECTBEHHOT0 0TOOpPa https://lesson.academy-
21. content.myschool.edu.ru/lesson/304a891f-
8df8-4b19-9753-813275cae0f6
[Ipucnoco0IeHHOCTh OPraHM3MOB https://lesson.academy-
22. content.myschool.edu.ru/lesson/4b606f71-
48be-4b4b-a371-6€90263¢cb659
[Ipumepsl MPUCIIOCOOIEHHOCTH https://lesson.academy-
opranu3moB. JlaGopaTopHas paGoTa content.myschool.edu.ru/lesson/4b606{71-
23. 48be-4b4b-a371-6€90263¢cb659
«ITpucnocobyieHnst OpraHU3MOB U UX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCTHY
Bun u ero xpurepuu. JlabopatopHas https://lesson.academy-
24. | pabora «CpaBHEHHE BHIOB IO content.myschool.edu.ru/lesson/6111c6b6-
69b6-421c-80bf-7dc4f8a6f511
MOP(}OJIOTHYECKOMY KPUTEPUIO)
25. | CtpykTypa BHja
AmionaTpudeckoe BUI000pa3oBaHKe https://lesson.academy-
26. content.myschool.edu.ru/lesson/4b606f7f-
48be-4b4b-a371-6€90263¢cb659
Cummnarpuueckoe BU1000pa3oBaHue https://lesson.academy-
27. content.myschool.edu.ru/lesson/4b606{71-
48be-4b4b-a371-6€90263¢cb659
O00011IeHNE U CUCTEMATHU3ALUS
28. | 3HaHui o TeMe «MUKpPO3BOIIOLUS U
e€ pe3yIbTaTh»
29 [TaneoHTOMOTMYECKHE METOIBI
" | u3y4ueHus BONTOIHUHN
30 buoreorpaduueckne METOIbI
" | U3y4eHHUsI SBOJIIOLIMHI
31 DOMOPHOIOTHYECKHE METOIBI
" | I3yYeHHS SBOJIOIMH
3 CpaBHUTENIBHO-MOP(OTIOTHUECKHE
" | METOJIbI M3YUEHHMSI SBOJIOLINH
33. | MonekynsipHO-OMOXUMUYECKHE,

T'CHCTUYCCKHUC U MAaTCMAaTHYCCKHUC




MCTOJbI U3YUYCHUS 5BOJTOINU

OCHOBHBIE HaIllpaBJICHHA 3BOJIFOIUN

https://lesson.academy-

34, content.myschool.edu.ru/lesson/d5d4ce86-
b439-4abe-b498-ab8377cd47d4
OCHOBHBIE TTyTH HBOJIOLIHH. https://lesson.academy-
JIaGopatopHas pabora «3ydenne content.myschool.edu.ru/lesson/d5d4ce86-
35. . b439-4abe-b498-ab8377cd47d4
apoMop$030B U UANOATATITAINN Y
pacTEeHUM U HKUBOTHBIX)»
@DopMBI HAIIPaBICHHOU YBOJIIOLUN https://lesson.academy-
36. content.myschool.edu.ru/lesson/d5d4ce86-
b439-4abe-b498-ab8377cd47d4
37 O0111e 3aKOHOMEPHOCTH (TIpaBUIIa)
" | aBOMIOLIMM
O00011eHNE U CUCTEMAaTU3ALIHS
38. | 3HaHu# no Teme « MakpO3BOIIOIUS U
€€ pe3yabTaTh)
['unore3sl 1 TEOpUHM BO3HUKHOBEHHMS https://lesson.academy-
39. | sku3HH Ha 3emite content.myschool.edu.ru/lesson/54f96a99-
57¢3-4914-9da0-ba9bad6f0889
40 OCHOBHBIE 3Tanbl HEOPraHNYECKON
" | aBOJTIOIINH
41. | Havano opraanueckoi 3BOJIONH
42 DopMHUpOBaHUE HALAPCTB
" | oprann3MoB
OCHOBHBIE ATAIbI YBOIIOLIUA https://lesson.academy-
pactutenbHoro mupa. [Ipakruueckas content.myschool.edu.ru/lesson/429b1a0d-
43, o c3e4-4740-9d75-b1d6£fd53e2c6
pabota «3ydyenune ocobeHHOCTEM
CTPOEHUS PACTEHUIN Pa3HBIX OTAEIIOB)
OCHOBHBIC ATaIIbl BOIIOIUN https://lesson.academy-
’KMBOTHOTO Mupa. IIpaKTideckas content.myschool.edu.ru/lesson/429b1a0d-
44, o c3e4-4740-9d75-b1d6fd53e2¢6
pabora «3yueHune ocodOeHHOCTEH
CTPOCHUS O3BOHOYHBIX KUBOTHBIX»
Y ¢10XKHEHHUE KUBBIX OPraHU3MOB Ha https://lesson.academy-
45. 3eMiie B POLECCE BOJFOLHIH content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6£fd53e2c6
46 Hcropust 3emnu u MeToIbl €€
" | u3ydeHus
Pa3BuTue xu3Hu B apxee https://lesson.academy-
47. content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6fd53e2¢6
PasButue )Xu3Hu B IPOTEPO30€ https://lesson.academy-
48. content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6fd53e2c6
PazBuTHe )KHU3HM B MAJIC030€ https://lesson.academy-
49, content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6£d53e2c6
PazButue *xu3Hu B Me3030€ https://lesson.academy-
50. content.myschool.edu.ru/lesson/429b1a0d-

c3e4-4740-9d75-b1d6fd53e2c6




Pa3ButHe >XU3HU B KaltHO30€

https://lesson.academy-

51. content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6£fd53e2c6
CoBpeMeHHas cuctema https://lesson.academy-
52. OpraHMYECKOTr0 MHpa content.myschool.edu.ru/lesson/32123386-
6909-40dc-9afe-eb3ec492b68c
DBOJTIOIHSI OPraHUYECKOTO MHUpPA Ha https://lesson.academy-
53. 3emiie content.myschool.edu.ru/lesson/9ec4c3a8-
5763-40ed-b127-2e1b849c4222
O06001eHre U CUCTEMaTU3AIIHS
54. | 3Hanuil no teme «lIporncxoxnenue u
pa3BUTHE )KU3HU Ha 3emiiey
55. | AHTpoOnoNIOrys — HayKa O YeJIOBEKe
CraHOBIIEHUE TIPEACTABICHHM O https://lesson.academy-
56. TIPOUCXOMICHHH YeTIOBEKA content.myschool.edu.ru/lesson/dd16ac23-
fddb-4c08-a329-6de2fal01073
57 Tpynosas Teopus antponorenesa @.
" | OHrensca
CucreMaTu4eckoe MojJoKeHue https://lesson.academy-
38. | yenoBexa content.myschool.edu.ru/lesson/49e6ffd1-
eedf-43b2-8d0b-2f170126ffb
59. | CX0aCTBO YesIoBEKa C )KUBOTHBIMU
OT1innuuns 4eaoBeKa OT )KMBOTHBIX.
[Ipssmoxoxnenue. i3meHnenue
60, | CTPOCHNA Yepemna. JIaGopartopHas
" | pabota «M3ydyenne ocoOeHHOCTEH
CTPOEHUS CKEJIETa YEJI0BEKa,
CBSI3AHHBIX C MPSIMOXOXKICHUEM
OT1nuyus 4yenoBeka OT KUBOTHBIX. https://lesson.academy-
PasBuTHE TOIOBHOTO MO3ra W BTOPOI content.myschool.edu.ru/lesson/4a3e94d7-
o 80fe-4ae2-b0cb-607d35bebf80
61. | cCUTHATBHOW CUCTEMBI.
CucreMaTn4eckoe N3roTOBICHUE
opyIuid
JIBuoKkyuiue cuibl (pakTopsl) https://lesson.academy-
62. AHTPOIIOreHe3a content.myschool.edu.ru/lesson/375dd554-
099¢-409f-846a-4c30dc63346d
OCHOBHBIE CTaIMM AHTPOTIOTEHE3A! https://lesson.academy-
63. JPHOIHTEKH content.myschool.edu.ru/lesson/375dd554-
099¢-409f-846a-4c30dc63346d
[IpoTroanTpon — npeanecTBEHHUK https://lesson.academy-
64. | yenosexa content.myschool.edu.ru/lesson/375dd554-
099¢-409f-846a-4¢30dc63346d
APpXaHTPOIT — APEBHEHIINI YETOBEK https://lesson.academy-
65. content.myschool.edu.ru/lesson/375dd554-
099¢-409f-846a-4¢30dc63346d
[TaneoanTpon — ApeBHUI YETOBEK https://lesson.academy-
66. content.myschool.edu.ru/lesson/375dd554-
099¢-409f-846a-4¢30dc63346d
HeoanTpon — yenoBek COBpEMEHHOTO https://lesson.academy-
67. content.myschool.edu.ru/lesson/375dd554-

THUIIa

099¢-409f-846a-4c30dc63346d




68.

OBOIOIHS COBPEMEHHOI'O YCJIOBEKA

YenoBeueckue pachl: BpEMs, MECTO U

https://lesson.academy-

69. [PYYAHDBI BO3HUKHOBEHHUS content.myschool.edu.ru/lesson/6bff6946-
b615-49a6-a4e9-5ab6cae58048
EAanHCTBO UyenmoBeyecKux pac.
70. | IlpakTnueckas padota «M3yuenue
SKOJIOTMYECKHX aJanTaluil 4eJIOBEKa
71 [TpucnocoOaeHHOCTh YeIoBeKa K
" | pa3HBIM YCJIOBHSIM CPEJIbl
7 UYenoBek Kak 4acTh MPUPOJBI U
" | obmecTBa
O00011eHNE U CUCTEMAaTU3ALIHS
73. | 3Hanui no teme «IIpoucxoxnenue
YEJIOBEKA — AHTPOIIOTEHE3)
74 3apoxACHUE U PA3BUTUE IKOJIOTUH.
" | Paznensl skonorun
Mertoas! sxkonoruu. JlabopatopHas
75. | pabora «M3yueHne MeTo10B
HKOJOTUYECKUX UCCIICTOBAHMIN)
76 3HadYeHHME YKOJOTUUECKUX 3HAHUH JIJIs
" | uenoBeka
Cpenpl oOuTaHUs OPraHU3MOB https://lesson.academy-
77. content.myschool.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-8592819110ee
Okonoruyeckue (HakTopsl U https://lesson.academy-
78. 3aKOHOMEPHOCTH X JIeHCTBHS content.myschool.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-859289110ee
CBeT KaK 9KOJOru4IecKuii pakrop. https://lesson.academy-
JTaGopaTopHas pa6ora «BbIsBICHHE content.myschool.edu.ru/lesson/2fd03f94-
79. . aa0b-4d7d-8e6f-cObecea28cOf
MPUCTIOCOOICHUI OPTaHU3MOB K
BIIMSIHUIO CBETA
doTonepruoan3m https://lesson.academy-
80. content.myschool.edu.ru/lesson/2fd03194-
aa0b-4d7d-8e6f-cObecea28cOf
TemmepaTypa Kak 3KOJIOrH4eCKUAN https://lesson.academy-
81. content.myschool.edu.ru/lesson/2fd03194-
dakTop
aa0b-4d7d-8e6f-cObecea28cOf
TemmepaTypHbIe TPUCTIOCOOICHUSI https://lesson.academy-
PACTCHHIl M KUBOTHBIX. content.myschool.edu.ru/lesson/2fd03194-
aa0b-4d7d-8e6f-cObecea28cOf
82. | JlabopaTopHas pabota «BrIisiBeHue
MPUCTIOCOOIEHUI OPTaHU3MOB K
BIIMSIHUIO TEMIIEPATYPHD»
BnaxHOCTP Kak 3KOJIOTUYECKUI https://lesson.academy-
83. daxTop content.myschool.edu.ru/lesson/2fd03194-
aa0b-4d7d-8e6f-cObecea28cOf
84. | IlpucnocoOIeHHOCTh PACTeHHIA K

cpene obutanus. JlaboparopHas
paboTa «AHATOMHYECKHE




OCOOCHHOCTH PACTCHHI U3 Pa3HbIX
MECT OOUTaAHUAY

85. [ I'a30BbIil 1 HOHHBIN COCTaB CPE/IbI
26 [Tousa u penved. [Toronnsie u
" | kmumaTudeckue HaKkTopbl

87. | IlouBa Kak ’KOJIOrHUYECKUH (pakTop

88. | buonornueckue puTMsl
[IpucnocobneHust OpraHu3MoB K https://lesson.academy-

89. | Ce30HHBIM H3MEHEHHSIM yCITOBHiT content.myschool.edu.ru/lesson/05¢291¢0-

7a9¢c-47f1-b47b-1fdfe35400ed
cpebl
XKuznennsie popMbl pacTeHHH https://lesson.academy-
90. content.myschool.edu.ru/lesson/05¢291¢0-
7a9¢c-47f1-b47b-11dfe35400ed
’Kuznennsle popMbI KHUBOTHBIX https://lesson.academy-
91. content.myschool.edu.ru/lesson/05¢291¢0-
7a9¢-47f1-b47b-1£dfe35400ed
buotnyeckue B3anMOICHCTBHSI. https://lesson.academy-

92. | KorkypeHuus. XHIHIIECTBO. content.myschool.edu.ru/lesson/e24d7ba7-
Tapasutusm de89-4373-8b70-9771d8e0da5c
buotndeckue B3auMOICHCTBUS. https://lesson.academy-

93. | Myryammsm. Kommercanusm. content.myschool.edu.ru/lesson/e24d7ba7-
Awmencanmsm. Heiitpanmsm de89-4373-8b70-9771d8e0da5Sc
O00011eHNE U CUCTEMAaTU3ALIUS

94. | 3naHui no Teme «OpraHu3Msbl U cpesa
0OHUTaHMS
DKojloruyecKas HHIIa BUA.

95 JlaGopaTtopHnast pabota

" | «IIpucnocoGneHus ceMsiH pacTeHUH K
pacCeTICHUION

96 DKOJIOTUYECKHE XapaKTEPUCTUKU

" | nonynsiuuun
97 DKosorudeckas CTpyKTypa
" | monynsiun
08 JnHaMuka nomynsuuu u eé€
" | peryssinus
O06o001IeHre U cHCTeMaTU3aIus

99. | 3Hanuii mo TeMe « DKOJIOTrus BUIOB U
HONYJISILIAN»

BuorieHo3 — coo0111ecTBO OPraHu3MOB. https://lesson.academy-

100. CTpyKTypb! GHOLEHO3a content.myschool.edu.ru/lesson/c7c57f3a-

ed3f-4459-bc73-8991f6efdc7b

101 CBsi3u MeX]ly OpraHu3MaMH B

‘| GuorieHo3e
DKOJIOTMYECKUE CUCTEMBI https://lesson.academy-

102. content.myschool.edu.ru/lesson/d224f4ab-

dcaf-4e28-adf9-520525b609aa

103.| KpyroBopot BeNiecTB v MOTOK https://lesson.academy-




OHEPIUHr B SKOCHUCTEMAX

content.myschool.edu.ru/lesson/c7¢c57f3a-
ed3f-4459-bc73-8991f6efdc7b

OCHOBHBIE TTOKa3aTEIN YKOCUCTEM

https://lesson.academy-

104. content.myschool.edu.ru/lesson/02744494-
8497-4551-9af8-d03a52e969¢9
CaolicTBa OMOTEOIICHO30B 1 https://lesson.academy-
105. JTMHAMEKA COOOIIECTB content.myschool.edu.ru/lesson/02744494-
8497-4551-9af8-d03a52e969¢9
[IpupoaHbie 5KOCUCTEMBI. https://lesson.academy-
106.| nkocucTema o3epa content.myschool.edu.ru/lesson/02744494-
8497-4551-9af8-d03a5ae969¢9
[IpupoaHbie 3KOCHCTEMBI. https://lesson.academy-
107.{ 3kocHeTEMA CMELITARHOTO Ieca content.myschool.edu.ru/lesson/02744494-
8497-4551-9af8-d03a5ae969e9
AHTPOTIOTEHHBIE YKOCUCTEMBI. https://lesson.academy-
108.| Ilpaktuueckas paGota «3ydenue u content.myschool.edu.ru/lesson/6231556e-
13f5-4ffe-ba2a-21a490fd5156
OnMcaHue ypOOIKOCUCTEMbBI»
CTpyKTypHl U IIPOLIECCHI B https://lesson.academy-
109.| skocucremax content.myschool.edu.ru/lesson/b73fbc29-
b7a7-45d9-99fa-10cef05e1d95
buopasnoobpasue — ocHOBa https://lesson.academy-
110. YCTOMUNBOCTH COOOIIECTE content.myschool.edu.ru/lesson/6231556e-
13f5-4ffe-ba2a-21a490fd5156
111.| BuoreoneHo3b! Hallleli MECTHOCTH
O06o0011IeHne U CUCTEeMaTU3AIUS
112 3HAHMM 10 TeMe «IKOJIOTus
| coo01IeCTB. DKOIOIMUECKHE
CHCTEMBD)
buocdepa — xxuBas o6omouka 3eMian https://lesson.academy-
113. content.myschool.edu.ru/lesson/1a9cc5eb-
5f59-447a-93b2-73ab470d8568
JXuBoe BemiecTBO OMOC(hEPHI U €r0 https://lesson.academy-
114. b content.myschool.edu.ru/lesson/1a9cc5eb-
YHKIUU
5£59-447a-93b2-73ab470d8568
3aKOHOMEPHOCTH CYLIECTBOBaHMS https://lesson.academy-
115. 6rochepsl content.myschool.edu.ru/lesson/88c47bdb-
bbe6-4898-9cc2-e7b8a2175dab
116.] OcHoBHBIC OMOMBI 3eMIIH
O0001IeHNEe U CUCTEMATU3AIIHS
117.| 3Hanuit no Teme «buocdepa —
17100aJIbHAsl IKOCHCTEMaY
118.] YenoBeuecTBO B Onochepe 3emimn
3arpsi3HeHUE BO3AYILIHON CPEIbI. https://lesson.academy-
119. OxpaHa BO3/yXa content.myschool.edu.ru/lesson/8cc24{48-
8636-4a51-aa94-126651e54ccc
3arpsi3HeHue BOJHOM cpennl. OxpaHa https://lesson.academy-
120. BOJIHBIX PECYPCOB content.myschool.edu.ru/lesson/8cc24{48-
8636-4a51-aa94-126651e54cce
Pa3pymienue noyBsl 1 U3MEHEHHUE https://lesson.academy-
121.| kmumaTa. OXpaHa MOYBEHHBIX content.myschool.edu.ru/lesson/8cc24{48-

pPECYpCOB M 3allluTa KJIMMaTa

8636-4a51-aa94-126651e54ccc




AHTpPOIIOr€HHOE BO3JICHCTBUE Ha
122. PaCTUTEIbHBIN U )KUBOTHBIN MU

https://lesson.academy-
content.myschool.edu.ru/lesson/8cc24{48-
8636-4a51-aa94-126651e54ccc

OxpaHa pacTUTEIBHOTO U )KUBOTHOTO
MHpA

123.

Oco00 oxpaHsieMble IPUPOIHBIE
TEPPUTOPHUHU

124.

PanmonanpHOE MPUPOIONIOIB30BaHNE
125 y YCTOMYHUBOE pa3BUTHE

https://lesson.academy-
content.myschool.edu.ru/lesson/dfdeeae5-
bc9b-4b8d-ae4f-beebecad09eb

CocylliecTBOBaHHE YEJIOBEKA U
PUPOIbI

126.

PanmoHanbpHOE NUCIOIB30BaHNE
MIPUPOJIHBIX PECYPCOB

127.

128.| Penrenue 2KOJIOTHYECKUX 3a1a4

AHanu3 1 oleHKa rmo0aIbHBIX
129.| aHTpONIOT€HHBIX U3MEHEHUI B
ouochepe

O00011eHrEe U CUCTEMAaTU3ALIHS
130.| 3HaHu# 1o TeMe «YenoBek u
OKPY’KaIoIIIasi Cpesia

https://lesson.academy-
content.myschool.edu.ru/lesson/c2ccb94a-
5b5d-4b61-b56b-cd15¢7218d52?backUrl=
%2F06%2F11

KontponbHas pabora no uroram
131.| yuebHOro roja (mpoMexxyTo4Has
aTTecTaims)

AHaM3 KOHTPOJIBHOW pabOTHI.

132. Pabora Hax ommoOkaMu

VYuenue Y. JlapBuHa u ero
133.| npumeHneHue Ass 00bICHEHUS
9BOJTIOIIUH OPTaHUYECKOTO MHpa

OCHOBHBIE YKOJIOTHUECKIE
134.| 3aKOHOMEPHOCTHU U UX UCTIOIb30BAHHE
B IIEJISIX OXPAHBI TPUPOIBI

3HaueHne OMOJIOTHYECKUX 3HAHUI IS
4eJI0BEUECTBA

135.

[TepcieKTUBBI pa3BUTHSI COBPEMEHHOM
OHOJIOTUH

136.

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

 buonorus. buonorndeckue cucremsl u pomeccel, 10 knacc/ Tepemo A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHu4eHHON O0TBETCTBEHHOCTHIO «OL]
MHEMO3U1HA»

* buonorus. buonornyeckue cucteMsl u mporecchl, 11 kimace/ Tepemor A.B.,

[Terpocosa P.A., O61iecTBO ¢ orpaHuYeHHOM O0TBETCTBEHHOCTHIO « MOIL]

MHEMO3HNHA»
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