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NOSICHUTEJIBHASL 3ATIMCKA

[Iporpamma mo yueOnomy npeametry "buonorus" (manee - Ouonorusd) Ha
YPOBHE cpejHero obmiero obpazoaHHs paspadoraHa Ha ocHoBe (dDejepalbHOrO
3akoHa ot 29.12.2012 Ne 273-d3 «O0 obpaszoBanuu B Poccuiickoit denepaumm»,
®I'OC COO, Konuenuuu npenongaBanus ydebnoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOkKEHUI (peiepasibHOM paboyeii mporpaMMbl BOCITUTAHUS.

VYuebnwiit npeamer «buonorus» yrayonénnoro ypopHs msydenus (10-11
KJIACChl) SABJIACTCA OJHMM M3 KOMIIOHEHTOB npeaMeTHoi obnacti «EcTecTBEeHHO-
HayuyHbele npeamerel». CormacHo nonoxenusm DOrocC COO npoduibHbIe
y4eOHbI€ MpEAMEThI, U3y4acMble Ha YIJyOJEHHOM YPOBHE, SIBJIAIOTCA CIIOCOOOM
muddepentmanmn  o0yueHuss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHus M
NpU3BaHbl 00CCHEUUTH IPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOLIMM, CpeIHHM
obuum, cpeiiuM npodeccHoHaIbHBIM H BbICIIHM 0OpasoBaHueM. B 1o ke Bpems
KaX/IbI M3 OSTHX Yy4eOHBIX TMPEJAMETOB JOJKEH ObITh OpPUEHTHPOBAaH Ha
NPUOPUTETHOE PpELIEHHE 00pa30BaTeNIbHbIX, BOCIHMTATENbHBIX M Pa3BHBAIOILIUX
3a7a4, CBA3AHHBIX C TpodopHeHTanHe Oo0yJalomMXcs W CTHMYJIHPOBAHHEM
MHTEpeca K KOHKPETHOI 00JIaCTH HayyHOr'0 3HAHWs, CBSI3aHHOTO C OMOJIOTHEH,
MEJIMLIMHOM, SKOJIOrHel, ICUXOIOruei, CIIOPTOM WIIM BOGHHBIM JIE/IOM.

[Iporpamma mo yuebnomy npeamery "buonorms" nma€r npeacraBieHue o
Heny W 3ajadax u3ydeHus ydeOHoro mnpeamera «buonmorus» Ha yrinyOnéHHOM
YPOBHE, OmpeeseT 00s3aTe/ibHOe (MHBAPHAHTHOE) MPEAMETHOE COICP)KAHUE, €T0
CTPYKTYPUPOBAaHHE [0 pas3jeliaM M TeMaM, pacrpejiejieHue 10  Kiaccam,
PEKOMEHJIYeT IOCJIeI0BATeIBHOCTh M3Y4EHHS Y4eOHOro Mmartepuaia ¢ y4éToM
MEXTPEAMETHBIX W BHYTPHIIPEJMETHBIX CBsA3€H, JIOTMKH YydeOHOro rmporecca,
BO3PACTHBIX oOcoOeHHOCTEeH oOyuarommxcss. B mporpamme mno  Ouonorum
peann3oBaH MNPHHIMII NPEEMCTBEHHOCTH C H3y4Y€HMEM OMOJIOrMM Ha YpOBHE
OCHOBHOro  ofmero oOpasoBaHus, Onarojgaps 4YeMy MpPOCMAaTPUBAETCS
HAMpaBIEHHOCTh HA  MOCAEAyIONlee  Pa3BUTHE  OHMOJNIOTHUECKHX  3HAHWH,
OPHUEHTHPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOIO MMPOBO33PEHHS,
9KOJOTMYECKOTO MBIIIJICHHS, MNPEACTABJCHUNH O 3740pOBOM o0pase KH3HHM, Ha
BOCIMTAHHE OEpexKHOr0 OTHOLICHUS K OKpyKaroueid npupoaHod cpene. B
nporpaMme 1o OHOJIOTMH TaKkKe MOKa3aHbl BO3MOXKHOCTH Y4eOHOro mnpeamera
«buonorua» B peanmsanuu TpeboBanuii PI'OC COO K nIaAHUpPYEMBIM
JIMMHOCTHBIM, METANpEeJAMETHBIM M IIPEAMETHBIM pe3yibraraM oOy4eHHs U B
(¢opMUpOBAaHUM  OCHOBHBIX BHIOB Y4eOHO-TIO3HABATENIBLHOH  J1€ATENBHOCTH
0o0yuaolUXcss M0 OCBOCHHUI cojepxaHus Ouosoruyeckoro oOpa3oBaHHs Ha
YPOBHE cpejiHero oduiero odpa3oBaHus.

Yuebubiii npeamet «buonorus» Ha ypoBHe cpeiHero obmiero odpa3oBaHus
3aBepuiaer Ouosnormyeckoe 00pa3oBaHME B ILIKOJAC M OPHCHTHPOBAH Ha
pacipeHue U yriayOsieHue 3HaHui O0ydarolluXcsi O MHBOW IPHUPOJE, OCHOBAX



MOJICKYJSIDPHOH M KJIETOYHOH Ouosioruu, 3MOpHOIOrHM M OHOIOTHH Pa3BUTHS,
IEHETHKU, CENIEKI[MU, OMOTEXHOIOT UM, IBOJIKOIHOHHOIO YYEHHUS U IKOJIOTHH.

MN3yuenne yueOHoro mnpeamera «buosorus» Ha yrayOJIeHHOM YpOBHE
OPUECHTUPOBAHO Ha TOJATOTOBKY OOYYaIONIMXCS K IMOCICAYIOIIEMY TMOIYYCHUIO
ouosioruueckoro  obpazoBaHusi B By3aX M OpraHMsalusiX  CpeJIHero
npodeccruonanbsHoro oopazoBanusi. OCHOBY €ro CojiepKaHusi COCTABIIAET CUCTEMA
OMONOTMYECKUX  3HAHWM, TMOJYYEHHBIX NPH  H3YYEHUM  00ydarolUMUCH
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3/ie/ioB OMOJIOrMM Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanus, B 10—11 knaccax 3T 3HaHMs MOAy4arT pasButHe. Tak,
paciiMpenbl W yriyOsnensl OHOJIOrMYECKHE 3HAHHMS O PACTCHHAX, JKHUBOTHBIX,
rpubax, OakTepusX, OpraHM3Me 4YeEJIOBEKa, OOLIMX 3aKOHOMEPHOCTSAX JKH3HH,
JIOTIOJTHUTENIBHO BKIIOYEHBI OMOJIOTHYECKHE CBEJACHHUS MPHUKJIAAHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO MCIOJIb30BaTh KaK OPUEHTHPBI Ul MOCICAYIOLIETO
BeiOOpa mnpodeccun. Bo3moxkHa Takke MHTErpainus OMOJOrMYECKHX 3HAHMH C
COOTBETCTBYIOIIIMMH 3HAHHAMHU, TOJYYCHHBIMH OOY4YalOMIUMHUCS MPU H3YUCHHH
(U3HKHN, XUMHH, Teorpad)uu U MaTEMaTHKH.

CrpykTypa mporpammbel mo yudedHomy mnpeamety "buonorus" ortpakaer
CUCTEMHO-YPOBHEBBIA M IBOJIOLMOHHBIH TMOAXO/Abl K H3YyYECHUIO OHONOTHH.
CoryiacHO UM, U3Yy4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIC /ISl HKUBbIX
CHCTEM Pa3HOTrO YPOBHS OpPraHM3alllH, YBOJTIOLMH OPraHHYECKOro MUpa Ha 3eMiie,
COXpaHeHHsi OumoJornyeckoro pasznooOpasus mnanersl. Tak, B 10 knacce
M3y4aloTCs OCHOBBI MOJICKYJISIPHOH W KJICTOYHOM OMOJIOruM, IMOPHOJIOrHH M
OMOJIOrMHM Pa3BUTHS, I'CHETHUKU MU CEJCKUUH, OMOTEXHOJOIMM M CHHTETUYCCKOH
OHMOJIOTHH, AKTYaJIM3UPYIOTCS 3HAHHA OOY4alolMXCs MO OOTaHWKE, 300JI0THH,
anatomMun, (usmosorum HenoBeka. B 11 kmacce wu3ydaroTcs IBOMIOIMOHHOS
ydeHHEe, OCHOBBI YKOJIOTHH U yueHue o ouocdepe.

VYueOublii  npeamer  «buosiorus»  npusBaH  0o0ECHeUHUTb  OCBOECHHE
oOyvaronumMucst OMOJIOTHYECKUX TEOPUH U 3aKOHOB, WAEH, IPHHUUIIOB U MPaBUIL,
NeKalMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOrooOpa3uM M OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MONYJIsLHH,
OMOILIeH03a, IKOCUCTEMBI, O BBIJAAIOIIMXCA HAYYHBIX JOCTH)KCHHSIX, COBPEMEHHBIX
HCCJIe/IOBAHUSAX B OMOJIOTUH, MPUKIIA/IHBIX acnekTax Ouonorudeckux 3Hanui. Jls
pa3BUTHUSE M TMOJJEPIKAHUS HHTEpPeca OOydarluxcsi K OWOJNIOruM Hapsay Cco
3HAYUTETBHBIM 00BEMOM TEOPETHUYECKOTO MaTepHasa B COJASp)KaHWH TPOTPaMMBI
o OMOJIOrHHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHS
TOM WIM HMHOW oOnactu OMOJIOTMM, BKIAAOM OTEYECTBEHHBIX M 3apyOeiHBIX
Y4EHBIX B pELICHHE BaXKHEHIIIMX OMOIOrMUECKHUX M SKOJIOTHUYECKUX MpodIem.

Llens n3ydyenns yuebnoro npenmera «buonorus» Ha yrnyOn€éHHOM ypoBHE —
oBJiajieHHe  OOydaroOUMMHCS  3HAHMSMH O  CTPYKTYPHO-(pYHKIIMOHAILHOMU
OpraHM3alMM JKUBBIX CHCTEM PAa3HOro paHra u npuoOpeTeHHe YMEHMIA
MCII0JIb30BaTh 3TH 3HaHWS B ()OPMUPOBAHUM MHTEpEca K ONpele’eéHHoi o0macTu



npodeccHoHANbHONH JEATeNbHOCTH, CBA3aHHOH ¢ Owojorueit, wiau K BbeIOOpY
yueOHOro 3aBe/icHUs JUIsl IPOJIOJKEHUsE OUOJIOTHYECKOro 00pa3oBaHMS.

JlocTmkenne 1enum wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha
yri1yO0IEHHOM YpOBHE 00eCTICUHBAETCS PEIICHUEM CIISIYIOIINX 3a/1a4:

OCBOEHHE O0Y4YaIOMMMHCH CHUCTeMbl OMOIOTHYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHAX, KOHLEMIMAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIAX M
MpaBuiIax, COCTABIAIOUINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUH, MHOroodpa3zuu M O0COOEHHOCTAX OMOIOTHYECKHX CHCTeM (KieTka,
OpraHu3M, Nonysinus, Bui, OuoreoueHos, Ouocgepa); 0 BbIAAOMNXCA OTKPBITHAX
M COBPEMEHHBIX HCCIICI0BAHMAX B OMOJIOTHH;

O3HAKOMJICHME OOYy4YaloIMXCAd C METOJaMH II03HAHUs JKUBOW MPHUPOIBI:
MCCIIC/IOBATEIbCKUMHA ~ MeTOoJaMH  OMONOrHYecKuX Hayk (MOJISKYJISpHOH W
KJICTOYHOM Ouojoruu, HMOpHONOruM W OHOJOTHHM Pa3BUTHS, TEHETHKH W
celleKIMM, OMOTEXHOJIOTMM M CHHTETHYECKOH OMOJIOrHH, [1aJICOHTOJIOTHH,
HKOJIOTUM);  METOJAaMH  CaMOCTOSITEILHOTO  TIPOBEACHUA  OMOJOTrHYECKHX
MCCle/0BaHUN B Jaboparopud W B npupoje (HaOiojeHHe, H3MEpEHHe,
IKCTIEPUMEHT, MOIECTHPOBAHNIE);

OBJIaJICHHE OOYYArOUIUMHUCS  YMEHHUSIMH: CaMOCTOSATEILHO  HAXOIAHUTh,
aHAJIM3UPOBATH M MCIOJIb30BaTh OHOJIONHYECKYH) HMH(DOpPMALHIO; I0JIb30BATHCS
OMOIOTMYECKOM TEPMHUHOJIOTHEH M CHUMBOJIMKOM; YCTaHABIMBATH CBA3b MEXKIY
pa3BUTHEM OHOJIOTMH M  COLMAJIBHO-3KOHOMUYECKHMH M IKOJIOTHYECKHMHU
npodjieMaMH  4EJIOBEYECTBA; OLCHUBATHL MOCICACTBHA CBOCH JCATCIBHOCTH [0
OTHOLLICHUIO K OKpYyKawouieit npupoiHoil cpene, COOCTBEHHOMY 3/10pPOBbIO M
3/10pOBBI0  OKPYKalOLUX  JIIOACH; OOOCHOBBIBATE M COOMIOAATH  MEPBI
npopUIakTHKH MH()EKIHOHHBIX 3a00J€BaHUH, MpaBUiia TIOBEICHUSA B MPHUPOJE U
obecrieueHusi 6€30MACHOCTH COOCTBEHHOM KU3HEACATEILHOCTH B HYPE3BLIYAHHBIX
CUTYalMsiX [PUPOAHOIO M TEXHONEHHOI'O  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAYYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH,

pa3BuTHE Y 00yHAIOMNXCA UHTEIUIEKTYATbHBIX W TBOPYECKHX CMOCOOHOCTEH
B Ipolecce 3HAKOMCTBA € BBbIJIAIOLIMMUCH OTKPHITUAMH M COBPEMEHHBIMH
HCCIICJ0OBAHUAMHU B OHONOrMH, pELlIaeMbIMH €10 NpoOJIeMaMM, METOAOJIOrHeH
OHOJIOTHYECKOrO UCCIIC/IOBAHMSI, [IPOBEICHUS SKCIIEPUMEHTAIbHBIX
UCCIIC/IOBAHUN, pelIcHUs OMOJOrHYEeCKNX 3a/1a4, MOACIUPOBAHUS OUOIOrHYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAHHUE Y O0YYarONIMXCsl [IEHHOCTHOTO OTHOIICHHS K YHBO# MPUPOJIC B
IEJIOM M K OTAEJIbHBIM €€ 00BEKTaM U ABJICHUAM; (JOPMUPOBAHUE IKOJIOTHUYECKOH,
FEHETHYECKON TI'PaMOTHOCTH, OOIIECH KyJbTYpbl TOBEJCHUS B  TPUPO/JIE;
MHTErpaliy €CTECTBEHHO-HAYYHbBIX 3HAHMIA;

npuobpereHHe  OOY4YAIONIUMHUCSH  KOMIIETEHTHOCTH B PallMOHAIBHOM
NPUPOAONOIIbL30BaHUN (COONIOACHUE MpPaBHJI TNOBCACHUS B NPUPOAC, OXpaHbI
BHUJIOB, JKOCcHCTEM, Onocepsl), COXpaHEHUH COOCTBEHHOIO 3/10POBbS U 3/10POBbS



okpykatommx sojaed  (cobmiogenuss  Mep npoduiakTHkv - 3aboneBaHMi,
obecriedeHne OE30MACHOCTH IKU3ZHEIECATEILHOCTH B 4YPE3BbIYAMHBIX CUTYyaLUAX
NPUPOTHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHHSA
OMOJIOrMYECKUX 3HAHHI M YMEHHH B TTOBCETHEBHOMN KU3HH;

CO3/laHMe  YCJIOBMH  JuIi  OCO3HaHHOro  BblOopa  oOyuawomMMuUCs
MHJIHBUYAITbHOI o0Opa3oBaTenbHOMH TPAaeKTOPUH, croco0cTBYIONIEH
nociaeayouemMy npopecCHOHaIbHOMY CaMOONPEIC/IEHHIO, B COOTBETCTBHHM C
MHIMBHYAIILHBIMH HHTEPECAMH M TOTPEOHOCTAMH PErHOHA.

OO011ee YMCII0 YaCOB, OTBEACHHBIX HA M3yueHHE OMOJIOrMHM HA Yri1yOJICeHHOM
ypoBHe cpeaHero odumero oopasosanus, cocrasiser 204 yaca: B 10 knacce — 102
yaca (3 yaca B Heaemo), B 11 kinacce — 102 yaca (3 yaca B HEAE/IO).

Otbop opranu3aiMOHHBIX (OpPM, METOIOB M cpeacTB 00yueHHs OHOIOTHH
OCYIICCTBIIICTCS C Yy4ETOM CreUH(HKN ero cojaepKaHus H HAIpPaBICHHOCTH Ha
NpojloJKeHne  Onojorudeckoro o0pa3oBaHMss B OpPraHM3allMsaX — CpeaHero
npo¢ecCHOHANBHOTO U BBICHIETO 00pa3oBaHUA.

O0s3arenbHBIM YCIOBUEM ITPH 00YYEHUH OMOJIOTHH HA YIIYOJIIEHHOM ypOBHE
SIBIISIETCA TpOBeIeHHe TabOpaTOPHBIX W MpPaKTHUeCKHX pabor. Takke ywacTHe
00yualoIUXCcs B BBIIOJHECHUH MPOCKTHBIX M y4eOHO-UCCIIe10BATE/IbCKHX padoT,
TEMaTHKa KOTOPbIX  OIpEAENsieTcs Y4YMTeIeM Ha OCHOBE HMEHOLIMXCS
MaTE€PHAIBHO-TEXHUYECKHX PECYPCOB M MECTHBIX MPHPO/IHBIX YCIOBHM.



COJEP)KAHHUE OBYYEHMUSI
10 KJIACC

Copep:xaHue MpOTrpaMMBbl, BBIJECIIEHHOE KVPCUBOM, HE BXOAUT B IPOBEPKY
rocyziapcTBeHHOH nToroBoii arrectanuu (I'MA).

Tema 1. buosorus kak Hayka

CoBpeMeHHas OMOJIOrUs — KOMIUIEKCHast Hayka. Kparkasi uctopust pa3BuTus
Ouonoruu.  buomormyeckwe  HaykKMm M H3y4aeMble MMM NPOOIEMBI.
DyHaaMeHTadbHbIC, MPUKIAJAHBIC W TMOUCKOBBIC HAYYHBIC HMCCICAOBAHUS B
Ononorum.

3Ha4yeHue O6uonoruu B GOpMHPOBAHHUH COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuabl Mmupa. [lpodeccun, cps3anHbie ¢ Ouonorueit. 3HaueHue OGHONOrHH B
MPAKTHYECKON JEATEIbHOCTH YENIOBEKAa: MEIWIIMHE, CEIbCKOM XO34HCTBE,
MPOMBIIIIEHHOCTH, OXpaHe IPHPOIbI.

JdemoHcTpanum

[Toprpersi: Apucrorens, Teodpacr, K. JIunneit, XK. b. Jlamapk, Y. /lapsun,
V. TI'apgeii, I'. Meunens, B. . Bepuaackuii, U. I1. ITasnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. bensies.

TaGauupr u cxembl: «CBsizb OHONIOrMH € ApyruMH Haykamu», «Cucrema
OHMOIIOrMYECKHUX HAYKY.

Tema 2. /Kusbie cHcTeMbl U HX M3YYeHHE

JKuBble cucTeMBl Kak TpeaMeT u3ydeHms Owmomormn. CBOMCTBA JKMBBIX
CHCTEM: CIMHCTBO XUMHUYECKOIO0 COCTaBa, JMUCKPETHOCTb M LIEJIOCTHOCTS,
CJIO)KHOCTh M YINOPAJOYEHHOCTh CTPYKTYPhl, OTKPBITOCTH, CaMOOpPraHU3alus,
CaMOBOCIIPOH3BE/IEHHUE, Pa3IPaKUMOCTh, H3MEHYMBOCTh, POCT H Pa3BUTHE.

VpOBHM OpraHu3alMyd  JKHUBBIX CHCTEM: MOJICKYJISPHBIH, KICTOYHBIH,
TKaHEeBBbIH, OpPraHH3MEeHHBI, MOMYJISAIIMOHHO-BUIOBOH, IKOCHCTEMHBIN
(Guoreounenornueckuii), Ouochepubiii. [Ipouecchl, NpoUCXoasiliue B KUBBIX
cucteMax. OCHOBHbIE TNPH3HAKK KHMBOro. JKW3Hb Kak (opma cyllecTBOBaHHA
maTtepuu. Hayku, n3yuaronme ;kuBble CHCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3alliu.

M3yuenue xuBbiX cuctem. Mertoapl Omosornueckoit nayku. HaOmionenwe,
M3MepeHHe, IKCIIEPUMEHT, CUcTeMaTH3alus, meraananus. [lonstie o 3aBucumoit n
He3aBUCMMOM nepemeHHOM. [lianupoBanme 3kcnepumenTa. IlocraHoBka wu
nposepka runorte3. Hynesas runoresa. llonaTtne BeIOOPKM M €€ JA0CTOBEPHOCTS.
Pazbpoc B Owmonorudeckux JgaHHeIX. OLEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTatoB. IIpMuMHBI HCKaXKeHHs pe3ylbTaToB JKcnepumenta. [lonsTue
CTATUCTHYECKOro TECTA.

JdemoncTpanumn



Tabmuupbl u cxembl: «OCHOBHBIC TMPU3HAKU JKU3HM», «buonornueckue
cucrembl», «CBONCTBA KHUBOM MaTepuu», «YPOBHM OpPraHu3allud KUBOMU
npupoab», «CTpoeHHe MKHBOTHOW KIETKH», «TKaHM KHUBOTHBIX», «CHCTEMBI
OpPraHoB 4eJIOBEYeCKoro opranu3zma», «buoreomenos», «buocdepa», «Metoas
M3y4eHHSI )KMBOH MPUPOIBI».

OOopynoBanue:  naboparopHoe  o0opyaoBaHME i [POBEACHUs
HaOJIIOACHUH, M3MEPEHHUIH, SKCTTIEPUMEHTOB.

IIpakTnueckan padora «lMcnone3oBaHne pa3nUMUHBIX METOAOB IIPH
M3YYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorus KjieTku

Knerka — crpykrypHO-QyHKIIMOHANIbHAS enuHULA kuBoro. Mcropus
oTKpbITHA KIeTKH. Pabotel P. I'yka, A. JleBenryka. Knetounas reopus (T. [IIBann,
M. Hlneitnen, P. Bupxos). OCHOBHBIC MOJOKEHHS COBPEMEHHOM KJIETOYHOM
TEOPUH.

MeToabl  MONEKYISAPHOW W KIETOYHOHW  OMOJIOTMHM:  MHMKPOCKOIIHS,
xpomartorpadusi, snexkTpodopes, METOJ Me4YeHBIX aTOMOB, AuddepeHHaTbHOE
LHCHTPU(YTHPOBAHHE, KYJILTHBHPOBAHUE KICTOK. M3yuenue duxcuposannvix
Kremok. DneKkTpoHHass Mukpockonusi. Konghoxanvnas muxpockonua. Bumanshoe
(MPUDICUSHEHHOE) U3YYEHUE KIEMOK.

Jdemoncrpanum

IToptpetsr: P. I'yk, A. Jlesenryxk, T. [lIBann, M. Illneiaen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIH MHKPOCKOI,
«McTopus pasBUTHA METOA0B MUKPOCKOTTHI.

ObopyoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpenapaThl pacTUTENIbHbIX,
)KHBOTHBIX M OaKTepHuaIbHBIX KJIETOK.

[MpakTnueckas padora «M3yuenue MeTo0B KIETOYHOH OuosIOrum
(xpomarorpadus, snekrpodopes, aupdepeHunanbHOe HEHTPUDYTHPOBAHUE,
TTLIP)».

Tema 4. XumnuecKkasi Opranusanus KJIeTKH

XUMHYECKHH COCTaB KJIETKH. Makpo-, MHKPO- H YJbTPaAMHUKPODJIEMEHTHI.
Bopa u e€ posib Kak pacTBOPUTENS, peareHTa, y4acTHe B CTPYKTYPMPOBAHHUM
KJIETKH, TEIUIOperyisauuu. MunepaibHbie BellecTBa KIETKH, X OHOJIOTHYecKas
poJib. Posib KATHOHOB M AaHHOHOB B KJIETKE.

Opranuueckue BemiecTBa KieTKH. buomoruueckue mnoaumepsl. benkn.
AMHHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl Oe/1koBOM MoseKkyisl. [lepBuunas
CTPyKTypa Oenka, mnentuaHas cCBA3b. BTopuyHas, TpeTH4Has, YeTBEPTUYHAA
cTpykTypel. [lenatypaumsa. CpoiictBa OenkoB. Knaccuduxanus  Oenkos.
buonornueckue Gpyukunu oenkos. Ilpuonsi.



YrneBoasl. MoHOcaxapuabl, TUCAXAPUIbI, OJTUTOCAXAPUIBI M MOJIUCAXAPHIBI.
OO0mwmit  mnan  crpoeHus W (PU3MKO-XMMUYECKHE CBOHCTBA  YIJIEBOJIOB.
buonoruveckne GyHKIHH YTIIEBOJIOB.

Jlunmuael. I'napodunsro-ruapododueie croiicTBa. Knaccudukauns aunuaos.
Tpurmuuepunsl, ¢ocdonunuasl, BOCKH, cTepouabl. buonornyeckue ¢ynxyn
auruaoB. O0mue cBoHCcTBa OMOJOIHYECKUX MEMOpaH — TEKY4€CTh, CIIOCOOHOCTh K
CaM03aMBbIKaHHIO, TIOJTYTIPOHHUIIAEMOCTb.

Hyxneunoseie kuciaorel. JJHK u PHK. Crpoenne HYKIEMHOBBIX KHCIIOT.
Hyxneornael. Ilpununn kommnementapunoctu. [lpasuno Yapraddga. Crpyxrypa
JAHK — nBoiinas cnupans. MectoHaxoxaenue u ouonornyeckue ¢pynkuuu JTHK.
Buasl PHK. ®ynkunu PHK B knetke.

Ctpoenue monekynsl AT®. Makposprudeckue cBa3u B Monekyine ATO.
buonornueckue Gpynkuun AT®. BoccraHOBICHHbIC MEPEHOCYMKH, UX (DYHKIIHH B
knetke. [pyeue wuyxneozuompugpochamovr  (HT®). CexBenuposanne JIHK.
Memoowl 2enomuxu, MpPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpyktypHas Onosnorusi: OMoxuMH4Yeckue M Ouopu3ndecKue HCCleq0BaHus
cocTaBa M IMPOCTPAHCTBEHHOH CTPYKTYpbl Ouomonekyn. Modeauposanue
cmpykmypol u @ynkyuti 6uomonexyn u ux komniekcoe. Komnviomepnulii ousaiin u
Opeanuyeckul CuHme3s OUOMONEKYJl U UX HENPUPOOHBIX AHANO208.

Jdemoncrpanum

[Toptpetsr: JI. ITomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun,
®. Courep, C. [Ipy3unep.

Juarpammbl:  «Pacnpenenenie XMMHYECKHX OJJEMEHTOB B HEKHBOM
npupoae», «PacnpeneneHne XMMUYECKHX JIEMEHTOB B ) KUBOH TIPUPOJIEN.

Tabmuuper u cxemsl: «llepuoanueckass Tabauiia XMUMHUECKHX 3E€MEHTOBY,
«CTtpoenne Monekynsl Boab», «BemecTBa B coctaBe opranmsmoB», «Ctpoenue
MoJleKyJibl  Oenka», «CTpykTypbl OeJIKOBOH MoOJeKyibl», «CTpoeHHE MOJIeKyIl
yriieBoaoB», «CTpoeHHE MOJIEKy]l JunuaoB», «HyKICHMHOBBIE KHCIOTBI,
«Ctpoenne monekyinsl ATOy.

O0opynoBanue: XUMHYECKas Mocy/ia 1 000pya0BaHuE.

JlaGoparopuas padora «O0HapyxkeHHe OCIKOB C MOMOLIbIO KAYECTBEHHbIX
peaxKumii».

JlabopaTtopnas  pabora  «MccienoBanuwe — HYKIEMHOBBIX  KHCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHN3MOBY.

Tema 5. Crpoenue n GyHKIHH KJIETKH

Tunbl KJIETOK: »HyKapuOTHYECKas U npokapuotuyeckas. CTpYKTYpHO-
(GyHKUMOHATBHBIE 00pa30BaHHs KIETKH.



Ctpoenue npokapuoTuyeckoi kietk. Kinetounas crenka 6akrepuil u apxeil.
OcobeHHOCTH CTpOeHHUST TeTepoTpoPpHON M  aBTOTPO(PHOH MPOKAPUOTHUECKUX
KJIETOK. MecTo 1 poJib NPOKApHOT B OMOLIEHO3aX.

Crtpoenmue 2 (yHKIMOHHpOBaHHE IYKapHOTHYECKOI KJICTKH.
[Tnasmatnyeckas MemOpana (rurasmanemma).  CrTpykTypa mia3mMaTH4eCKOid
MeMOpaHbl. TpaHCHOpPT BELLIECTB 4€pe3 ILIA3MATUUYCCKYH0 MeMOpaHy: [aCCUBHBIN
(muddy3usa, obneruénnas auddys3ug), aKTHBHBIA (NMEPBUYHBIH W BTOPHYHBII
akTUBHBIM TpaHcnopt). [Ilonynponuunaemocts wMemOpanel. Pabora Harpwii-
KaJHeBOro Hacoca. DHJOIMTO3: MHHOLUNTO3, (aronuTo3. Dx3omuto3. Kiertounas
crerka. CTpykTypa U QyHKUMU KIETOYHOMH CTEHKH pacTeHH, rpuboB.

[lurornasma. [uro3ons. [lutockener. JIBukenue muroruiazmbl. OpraHou/isl
kineTkd. OgHomeMOpaHHBIE OpraHOWABI KIETKH: OHHJOIUIa3MaTH4YeCcKas CeTh
(DI1C), anmapat 'osb/kK, JH30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumocBssb
OJIHOMEMOpaHHBIX OpPraHonoB KieTkH. CTpoeHHe I'paHyIsipHOrO PETHKYJIyMma.
Mexanusm nanpaenenus oenxoe ¢ IIC. Cunrtez pactBopuMbIX OenkoB. CHHTE3
KiAeTouHblXx  MemOpan. ['nmagkuii  (arpaHyisipHbIi) — 9HAOMIA3MATHYECKUH
petukynym. CexkperopHas pynkuus annapara ['onbmkn. Moougurkayua deaxoé 6
annapame [onvoxucu. Copmuposka 6Geakos ¢ annapame Ionboxcu. Tpancnopr
BEILIECTB B KieTKe, Bakyonu pactutenbubix kietok. Knerounsii cox. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KIETKH:  MHUTOXOHAPHH,  IUIACTUIBL.
IIpoucxoxcoenue mumoxondputi u naacmud. Cumbuocenes (K.C. Mepeockosckuil,
JI. Mapeynue). Ctpoenne M (yHKUMH MHUTOXOHJApuH M miactui. llepBuunsie,
BTOPHYHBIE W CHOKHbIE  TUIACTHABI  (DOTOCHHTE3MPYIOUIMX  JYKapHOT.
XJI0pOMIACThI, XPOMOILIACTBI, JIEWKOIIACTHI BBICUIMX PACTEHHH.

HememOpanubie opraHousl kietkd CtpoeHue M GpyHKUHMM HemMeMOpaHHbBIX
OpPTraHoOH/I0B KITeTKH. Pubocomer. [Ipomescymounvie Guramenmei.
MukpodunamenTsl. Axmunosvle  muxpoghuramenmst. MbllICUHBIE — KIETKH.
Axmunoesle KomMnonenmel HemvieuHolx Kiemok. Muxkporpydoouku. KineTouHbii
ueHtp. CrTpoeHne W JABHKEHHME JKIYTHKOB M pecHHuYeK. MukporpyOouku
muToriasmel.  Llentpuons. beaku, accoyuupoeanmvie ¢ Mukpoguiamenmamu u
mukpompybouxamu. Momopnwie 6eaxu.

Snapo. Obonouka sjipa, XpOMaTHH, Kapuoruiasma, sApbIIIKH, HX CTPOCHHE U
¢yukuun. Snepueiii  OesnkoBblif MaTpukc. [IpocTpaHCTBEHHOE pacroyioKeHHe
XpOMOCOM B HHTepdazHoM siape. Dvxpomamun u zcemepoxpomamun. benku
XpoMaTHHA — THCTOHBL. Jlunamuka soepnou obGonouku 6 mumo3ze. Floepubiii
mpancnopm.

Knerouneie Bknrovyenus. CpaBHUTENbHAA XapAKTEPHCTHKA KIETOK YYKapHOT
(pacTUTENbHOI, KUBOTHOM, TPHOHOIT).

Jdemoncrpanun



[TopTpetsr: K.C. Mepexkosckuii, JI. Maprynuc.

Tabauupbl U cxembl: «CTpOGHME HSYKAPUOTHHECKOM KieTKu», «CTpoeHue
KMBOTHOM  KieTku», «CTpoeHHe  pacTuUTenbHOM — KieTkm»,  «CtpoeHue
MUTOXOHAPUMY, «Sapo», «CTpoeHHe MPOKAPHOTHIYECKOH KIETKH».

OOGopyaoBanue: CBETOBOM MHMKPOCKOI, MHKpPOINpenapaThl pacTHTEIbHbIX,
JKUBOTHBIX KJIETOK, MUKpOIIpenaparbl 0aKTepUaIbHbIX KICTOK.

Jlaboparopuas pabdora «M3yuyeHue CTpOEHHMS KIETOK  pa3IUYHBIX
OpPraHUu3MOBY.

ITpakTuueckasn padora «M3yuenmne cBOMCTB KI€TOUHOH MeMOpaHbI».

Jlaboparopnasi padora «MccnenoBanue ruiasMosnusa M JICIUIa3MOJIM3a B
PacCTUTEIbHBIX KIIETKAX).

IlpakTuueckas  padora  «M3yueHwe  JABWKEHHS  IATOIMIa3MBI B
PACTUTEJILHBIX KJICTKAX».

Tema 6. O0Men BelecTB M NpeBpaleHHe YHEPIHH B KJIeTKe

AcCUMMIALINAS ¥ TUCCHMUWISIIUSA — JIBE CTOPOHBI MeTabonmu3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(HBIM W rerepoTpodHbId. YuacTHe KHCIOpoAa B OOMEHHBIX
mpoleccax. JHepreTudyeckoe obecrnieueHue KIeTku: npeBpamieHue AT B
oOMeHHbIX npoueccax. DepMeHTATHBHBII XapakTep peakuuid KJIETOYHOIo
metabonusma. @EpMEHTBI, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBHA.
KodepmenTtol. Otnnuns GpepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-
aKTHBATOpPBl M OCIKH-WHTHOMTOpBI. 3aBHCHMOCTH CKOPOCTH (pepMEHTaTHBHBIX
peakuuit OT pasMYHbIX (DAKTOPOB.

[lepBuYHBIH CHHTE3 OpPTraHMYECKMX BemIeCTB B KieTke. DOTOCHHTES.
Anokcucennvitt u oxcucenHvit pomocunmes y oaxmepuu. Ceemocobuparowue
NUSMEHMbL U NUSMEHMBbl PeaxKyuonio2o yenmpa. Ponb XJI0poracToB B mpouecce
¢oTocunTesa. CretoBast U TemHoBas ¢aszsl. Pomoosixanue, Ci., Cy. u CAM-munwvi
Gomocunmesa. IlponykTuBHOCTb (oTOCHHTE3a. BimsiHue pasiuyHbiX (PaKTOPOB
Ha CKOpOcTh (poTOCHHTE3a. 3HaUeHUe (POTOCUHTE3A.

XeMOCHHTE3. Pa3znooOpa3zue OpPraHU3MOB-XEMOCHHTETHKOB:
HUTpUULMpPYIOIIHE OakTepHH, XKene300aKkTepuH, CepodaKTepHuH, BOIOPOAHBIC
Oakrepuu. 3HaUEHUE XEMOCHHTE3A.

AHa’poOuele opraHusmel. Buael Opoxenus. [IpoaykTel OpoxkeHHs M X
WCTIOJb30BAHME YEJIOBEKOM. AHa’poOHBIE MHMKPOOPraHW3Mbl KakK OOBEKTHI
OHMOTEXHONIOTMH U BO30OYyAUTEIH DOJIe3HEH.

AnpobHbie OpPraHHU3MBI. OTansl IHEPreTHIECKOTO oOmeHa.
[loaroroBurenbHbli 1ar. ['NUKONU3 — OECKUCIOPOLHOE PACILLECIUICHUE TIHOKO3bL.

bronornueckoe OKHCIEHHE, WIH KJIETOYHOE JbIXaHue. POk MUTOXOHAPHH B
npoueccax Ouonorndeckoro oxkucaeHus. Lluknnyeckne peakuun. OKUCIUTEIBHOE
hochopunupoBanue. Duepeuss memopannoco epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. llpenmyiectsa a’dpoOHOro mnyTH
0oOMeHa BeIEeCTB Iepesl aHadpoOHbIM. DPPEKTHBHOCTb IHEPreTHUECKOro 0OMeHa.

JlemoncTpanuun

[Moprpersr: Ix. Ilpuctnu, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutaenn, I'. A. 3aBap3un.

Tabnuue! u cxemol: «Dotocunrtes», «JHepreTuueckuii oOMen», «buocunres
oenkay», «Ctpoenune dpepMenTa, « XeMOCHHTE3Y.

ObopynoBanue: CBETOBOM MHKPOCKOII, 00OpPYy/IOBaHHE JUIS NMPHTOTOBIICHUS
MOCTOSHHBIX H BPEMEHHBIX MHKPOTIPEapaTos.

Jlaboparopnass  pabdora «M3yuyeHue  KaTaAIUTHUYECKOH  AKTHMBHOCTH
(hepMEHTOB (Ha NMpUMeEpe aMuiIa3bl UM KaTasla3bl)y.

JlaGopaTopuas padora «M3yduenue ¢epMeHTATUBHOTO pacHICTICHHS
MEePOKCH/A BOJOPO/IA B PACTUTENIBHBIX H )KUBOTHBIX KJIETKAX».

JlaGoparopuass padora «CpaBHeHue rnpoueccoB  (hOTOCHHTE3a |
XEMOCHHTE3a.

JlaGopaTopnasi padora «CpaBHeHHE NMPOLIECCOB OPOKEHUS U ABIXAHU».

Tema 7. Hacaeacreennasi ungopmanus u peajin3auusi €€ B KJieTke

Peakumn matpuunoro cuHresa. IIpHHIMI KOMIUIEMEHTAPHOCTH B pEaKIMAX
MAaTPUYHOro cuHTe3a. Peanusaums nacneacTBeHHOM MHpopmauuu. I'eneTnueckui
ko1, ero cBoiictBa. Tpanckpunums — marpuudblii cunte3 PHK. [lpunHimnsl
TPAHCKPHUIIIHH: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIICIBHOCTh, ACHMMETPHYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemre. Hexooupyiowue PHK.

Tpancnsauus u e€ sranbl. Yuactue tpancnoptusix PHK B OuocunTese denka.
YcnoBus OuocuHTe3a Oenka. KoaupoBanue amuuHokuciaor. Poas pubocom B
OnocuHTe3e Oenka.

Coepemennvie npedcmaerenus o cmpoenuu 2enog. Opranu3anns reHomMa y
IIPOKAPUOT WU IYKApHOT. Perynsiiiuss akTUBHOCTH IeHOB y mnpoxapuot. ['mnoresa
onepona (®. JKako0, K. Mano). Moxekyaaphsle MexaHusmbl IKCNPECCUU 2EHOE )
aykapuom. Ponv xpomamuna 8 pe2yiayuu padomut 2eHos. Peryndaius oOMeHHBIX
npoieccoB B KjieTke. KneTounslii romeocras.

Bupycsbl — Heksierounbie popMbl JKU3HH U obnuratHbie napasutbl. CTpoeHue
MPOCTBIX M CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprHo(haroB. JKuznenHoitl yuxi
JIHK-cooepacawjux supycos, PHK-codepacawjux eupycos, Oakmepuoghazos.
Obpammnast mpanckpunyus, pesepmasd, UHmMezpasa.

Bupycusie 3aboneBanus yenoBeka, *UBOTHBIX, pactenuit. CITU, COVID-
19, counasnbHble U MEAUUHUHCKUE IPODIIEMBI.

buoungpopmamura: unmezpayus u amaius ooavuiux maccueos («bigdata»)
cmpyKmypHuix Ouonocuveckux oannvix. Hanomexnonoeuu 6 6uonoauu u meouyune.
Ipoepammupyemvie hynxyuu 6erkos. Cnocobvl docmasKu 1eKapcms.



JleMoHCTpaLuu

[Toprpersi: H. K. Koabsuos, /1. M. UBanoBckui.

Tabmuuer u cxembl: «buocunTes Oenkay, «['eHeTnuecknit koa», «Bupychbi»,
«bakrepnodarum».

[MpaxTuueckas padora «Co3nanue MOAEIN BUpyCay».

Tema 8. /KusHeHHBINH UUK/I KJIETKH

Knerounsnii mukn, ero mepuoasl M perynsauus. HWutepdasa u MuTo3.
OcoOeHHOCTH TpoleccoB, MpoTekawimux B uHTepdasze. [loaroroBka kieTkn K
nenenuto.  [lpecunrernyeckmii  (MOCTMUTOTHYECKHH),  CHHTETHUECKHH M
MOCTCUHTETUYECKHIT (MPEMUTOTHUECKHIT) nepuoabl nHTepdasbl.

Marpuunsiii cunres JAHK — pemumkaums. [lpunuunsr permmkanuu JIHK:
KOMIJIEMEHTapHOCTh,  TTOMYKOHCEPBAaTHBHBIM  CHHTE3, aAHTHUNMApPaIICIbHOCTE.
Mexannsm perummkauuun JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! U

Tesomepasza. XpOMOCOMHbIH Habop KIeTKM — KapuoTuil. JIMruiowaHslii |
rarionHelii  HaObopsl  XpomocoMm. ['omonoruyneie Xxpomocombl. [lonosbie
XPOMOCOMBI.

Jenenne ximerkm — wmuto3. Cragmm MHTO3a W IPOMCXOAAINNE B HHUX

npoueccel. Tunel MUTO3a. KapHokuHe3 M LMTOKHHE3. buosoruueckoe 3HayeHHe
MHTO3a.

Perynsiums mutoTHyeckoro mnukia kietku. [Iporpammupyemasi kinerouHas
rudeshs — arnonTros.

Knerounoe siapo, Xpomocombl, (yHKIIMOHaIbHasi reHoMHKa. Mexanuzmol
npoaughepayuu, ougppepenyuposxu, cmapenus u eubeau xremok. «lugposas
Kiemkay — buounghopmamuyeckue mooenu HyHKYUOHUPOBanust Kiemxu.

JdemoncTpanum

Tabmuupr U cxemsl: «OKnM3HeHHBIM HUKI KIeTKW», «Mwutosz», «Crtpoenmne
xpomocomy, «Pennmkaums JTHK».

O0opyaoBaHue: CBETOBOM MHUKPOCKOI, MUKpoIrpenapartsl: « MHUTO3 B KIETKaXx
KOpEIKa JIyKa».

JlaboparopHas pabora «M3yuenne XpOMOCOM Ha TFOTOBBIX
MHUKpOIIperapaTax».

Jlaboparopuas pabdora «Habmoaenne MuTO3a B KJIETKaX KOHYMKA KOPCIIKA
JyKa (Ha roTOBBIX MUKpPOIIpenapaTax)».

Tema 9. Ctpoenue H GYHKIMH OPraHH3MOB

buosornueckoe pasHooOpa3ue OpraHu3MoOB. OaHoKIIeTOUHBIE,
KOJIOHHAJIbHBIE, MHOI'OKJIETOYHBIE OPraHU3MBbl.

OcoOeHHOCTH  CTPOEHHMA M KM3HEAEATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTtepun, apxew, OAHOKJIETOYHBIE TPHUOBI, OJHOKICTOYHbHIC
BOJ10pPOC/IH, Apyrue npoTuctbl. KojaoHHaIbLHBIC OPraHU3MBl.



B3aumocBs3b wacTeil MHOTOKJIETOYHOrO oOpraHusMa. TkaHu, OpraHsl |
CHUCTEMbI OpranoB. Opranusm Kak eiuHoe uenoe. ['omeocras.

Txkanu pacrenuit. Tunbl pacTUTenbHBIX TKaHed: oOpa3oBaTelbHAas,
MOKPOBHAs, TPOBOAAIIAS, OCHOBHasA, MexaHuuyeckas. (OcoOeHHOCTH CTpoeHus,
(yHKIMIT U pacronoKeHus TKaHei B opraHax pacTeHHH.

TkaHny KUBOTHBIX M 4eI0BEKA. TUIBI KUBOTHBIX TKAHEHU: JNUTEIUANIbHAS,
COEJMHUTENbHAA, MbllIeyHas, HepBHas. OcoOEHHOCTH CTpoeHMdA, (QYHKUMH W
pacroJioKEHHUs TKAHEH B OpraHax )KMBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble M TreHepaTMBHbIE Opranbl pacteHui. Oprasbl M
CHUCTEMBI OPraHOB KUBOTHBIX U YeaoBeKa. DYHKIUKU OPraHOB U CUCTEM OpPIraHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. Ckenerbl OJHOKICTOYHbBIX W
MHOTOKJIETOUHBIX KWUBOTHBIX. HapyxkHeiii m BHyTpenHu# ckener. CTpoeHue u
THIIbI COC/IMHEHHS KOCTEH.

JBwxenue  opraHu3MoB.  JIBWKeHHE  OJIHOKJICTOYHBIX  OPraHU3MOB:
aMEOOUIHOE, KIYTHKOBOE, PECHUYHOE. J|BHIKEHHE MHOTOKJIECTOYHBIX PaCTCHUM:
TPONH3MbI M HACTUH. JIBHKEHHME MHOIOKJIETOYHBIX »KUBOTHBIX M HYEIOBEKa:
MmeimreuHas cucrema. Peduiekc. CkeneTHsie MbIIIIBI M UX padoTa.

[lutanme opranusmon. Ilorsomenue  BOABI,  YIJIGKUCIOIO rasa H
MHMHEPaJIbHbIX BEUIECTB pacTeHussMu. [lurtanue *kuBOTHBIX. BHyTpunonsoctHoe u
BHYTPHKJIETOYHOE muileBapeHue. [lutaHue MO3BOHOYHBIX KMBOTHBIX. OTesbl
MUIICBAPUTEIIBHOTO TpakTa. [lumeBapuTenbHble Kenmes3wl. IInmmeBapuTenbHas
CHUCTEMa YeloBeKa.

Jpixanue oprann3moB. [Ipixanue pactenuii. Jpixanue xkuBotHbiX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxkHoe abixanue. JlpixatenbHas MoBEpXHOCTb.
JXKabepnoe u nérouynoe apixanue. J[piIxaHue MO3BOHOYHBIX )KMBOTHBIX M YeJIOBEKa.
DBOMIOIMOHHOE  YCIIO)KHEHHME CTPOEHUS JIETKMX TO3BOHOYHBIX KHBOTHBIX.
JbixaTenbHast cucTeMa 4ejnoBeka. MexaHu3M BEHTWISILUH JIETKMX Yy NOTHI U
MIIeKonuTarmux. Perynsuus apixanus. JsixateibHble 00bEMBI.

TpancnopTt BemiecTB y OpPraHu3MOB. TpaHCIIOPTHBIE CHCTEMBI PACTEHHH.
Tpancnopt BEIECTB Yy KHUBOTHBIX. KpoBeHOCHas cucrtemMa U €€ Oprassl.
KpoBeHocHasi cucTeMa [103BOHOYHBIX JKHBOTHBIX M 4enoBeka. Cepaue,
KPOBCHOCHBIC COCYAbl M KpOBb. Kpyru KpoBoOOpaiicHus. DBOIIOLMOHHBIC
YCIIOKHEHUSI CTPOCHHS] KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepaua u eé peryssius.

Beigenenne y opranusmoB. Beigenenue y pacrenuit. Boiaenenme y
>kUBOTHbIX. CokparurenbHble Bakyonu. Oprasbl  BougeneHus. Dunbrpauus,
CEeKpelHs W 00paTHOE BCAChIBAHME KaK MEXaHHM3Mbl padOThl OPraHOB BBIAEICHHA.
CBs13b MOJOCTH TeNla ¢ KPOBEHOCHOH M BBIICIUTENBHON cHcTeMaMu. Beienenue y



M03BOHOYHBIX JKUBOTHBIX M uenoBeka. [Touxku. Ctpoenue M GyHKIMOHHpPOBAHUE
Hepona. OOpazoBaHue MOUH Y YEIOBEKA.

3ammTa y OpraHuW3MOB. 3alluTa y OJHOKJIETOYHbIX OpraHuzMoB. Cropsl
OakTepuii M UMCTHI TNPOCTEHINHX. 3allUTa y MHOTOKJICTOYHBIX PACTEHHI.
KyTtukyna. CpejicTBa nacCMBHOM U XMMHUYECKOM 3aiiuThl. DUTOHIIHBI.

3amura Y MHOIOKJICTOYHBIX KMBOTHbIX. [IOKpOBBI M HMX MPOU3BOJHBLIC.
3amTa opranusma ot OonesHed. MmmyHnHast cucrema yenoseka. Kietounsiii u
rYMOpaJIbHbIH HMMMYHHTET. BpoXAEHHBIH M NPHOOPETEHHBIM CcneuUpUUESCKUN
nMMyHHUTeT. Teopus kinoHanbHO-cenekTuBHOro ummynutera (I1. Dpaux, . M.
bepuer, C. Tonerasa). BocnanurenbHbie OTBETbI OpraHU3MOB. Poiib BpOKAEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00/1eBaHUH.

PazgpaxxumMocTh ¥ perymsuus y opraHusmoB. Paszgpaxumocts y
OJIHOKJICTOYHBIX OpraHu3moB. Takcucel. PaszgpaxumocTs M peryasuusa y
pactenuii. PoctoBblie BeniecTBa M MX 3HaAUYCHUE.

HepBHass cuctema W peduieKTOpHas peryjsuus y JKuBOTHbIX. HepsHas
CHCTEMA M €€ OTAENbl. JBOIOLHOHHOE YCIOKHEHHE CTPOCHHUSI HEPBHOW CHUCTEMBbI
y KHUBOTHBIX. OT/€NIbI TOJIOBHOrO MO3ra MO3BOHOYHBIX KMBOTHBIX. Peduekc u
pediexropras ayra. besycioBHble ¥ YCIIOBHBIE pe(IeKChl.

['ymopanbHas peryiasiuus U SHJOKPHHHAs CHCTEMa JKMBOTHBIX M 4EIOBEKA.
Kene3bl SHIAOKPUHHOW cHCTEMbl M WX TopMoHbl. [JleiicTBHe TOPMOHOB.
B3auMOCBA3b HEPBHOW W SHAOKPHUHHONH cucTeM. [ mnoramamo-runodusaphas
cucrema.

JleMoHCcTpauuu

[Toptper: U. 11. TlaBnos.

Tabnuupr u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOrOKIETOYHBIE
Bofopocan», «bakrepum», «lIpoctenmme», «Opranbl IBETKOBBIX pPacTEHHI,
«CucteMbl  OpPraHoB  [O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HacekoMbIX», «Tkanu pacrenuin», «KopHeBblie cucteMbl», «CtpoeHue creliis»,
«CTpoeHne JHMCTOBOH IUTaCTHHKH», «TkaHM KUBOTHBIX», «CKeleT dYeloBekay,
«IlumieBapurenbHas  cucrema», «KpoBeHocHas  cuctemar, «/lbixarenabHas
cucrema»,  «Hepsuas  cucrema», «Koxka», «MblieuHas — cucremar,
«BbienuTenbHas CUCTEMa», «JDHIOKPHHHAs CHCTeMa», «CTpOCHUE MBIIIIBIY,
«MUMMyHUTET, «Ku1eyHomos0CcTHRIE, «CxemMa  NUTaHUA  PacTEHHI»,
«KpoBeHOCHBIE CHCTEMbI TO3BOHOYHBIX JKHBOTHBIX», «CTpOE€HHE TI'MIPbI»,
«CTpoenue rutanapum», «BHyTpenHee cTpoenue nokaeBoro ueprpsa», «Hepshas
cucrema  pbid», «HepBnas cucrema ssrywku», «HepBHas — cucrema
npecMbiKaromuxcsa»,  «Hepsnas  cucrema  nrun», «HepBhas — cuctema
MIIeKonmUTalonmxy, «HepBHas cuctema gyenoBeka», «Pedmekce».



OGopynoBanue: CBETOBOM MHKPOCKOMN, MHKPOIPENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKPOIIpENnaparbl TKAHEH, PaKOBUHbI MOJUIIOCKOB, KOJUICKIIMH
HACEKOMBIX, MIJIOKOKHX, JKMBbIE JK3EMIUISIPbl KOMHATHBIX PAaCTeHHi, repOapuu
pacTeHHH pa3HBIX OTIEIOB, BIAKHBIC TIpemaparbl IKHUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMH OECMO3BOHOYHBIX JKHBOTHBIX, CKeJeT 4YeJoBeKa,
o0opyzOBaHUE I JEMOHCTPALIMY MOYBEHHOI'O ¥ BO3YLIHOI'O IUTAHUS PACTCHU,
pacmierieHus Kpaxmasa i OelKoB Moj AelicTBHeM (epMEeHTOB, 000py1I0BaHHE 1JIs
JIEMOHCTPALIMHA OMBITOB 10 U3MEPEHHUIO )KU3HEHHOM €MKOCTH JIETKHX, MEXaHU3Ma
NbIXaTeNbHBIX JABHKEHUH, MOJICTH TOJOBHOTO MO3Ta Pa3In4HbIX JKHBOTHBIX.

Jlaboparopuas padora «V3yuenue TkaHel pacTeHUI».

Jlaboparopnas padora «M3ydenue TkaHeH KUBOTHBIX).

JlaGopaTopHuas padora «/3ydeHne opraHoB IIBETKOBOTO PaCTEHHSY.

Tema 10. Pazmuoskenne u pasBuTHE OPraHu3MoOB

dopMBbl pa3MHOKECHHUSI OpPraHu3MoB: Oecronoe (BKIIOYAs BEr€TATUBHOE) W
nojioBoe. Buasl  Oecronoro  pasMHOKEHUSA:  MOYKOBAHUE,  CIOPYJISAIMS,
(parmeHTalMs, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenme. Ilonoseie knerku, uam rametel. Meiios. Cragun
meiosa. [loeaenue xpomocom B meiiose. Kpoccunrosep. bnonornyeckuii ¢cMbici
MEHMO03a M MOJOBOro mpouecca. Meno3 M €ro MECTO B JKM3HCHHOM LIMKIE
OpraHu3MOB.

IIpensapoasiueBoe pazputue. ['ameToreHes y :KuBOTHbIX. I100BBIC Kenes3wl.
OO0pa3zoBanue u pa3BuTHE 1OJ0BLIX Ki1eTok. Criepmartorenes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OnnonorBopeHne M 3MOpPHOHAIBHOE pa3BHTHE KMBOTHBIX. (CHoOCOOBI
OTUIOJIOTBOPEHUS: HApYXHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanpHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHOIOTHS — HayKa
O pa3sBUTHU OpraHusmMoB. Mopgocenes — oona uz enaenvix npobaem >m6puoIO2UU.
Konyenyust  mopghocenos u  modeau mopghoceneza. Craaun 3MOpHOreHesa
KUBOTHBIX (Ha mnipuMepe  Jasarymku). [poOnenue. Tumbl  apoOneHwus.
Hemepmunuposannoe u Hedepmunuposannoe opobaenue. baacmyana, munvi
Oaacmyn. OcoOeHHOCTH JAPOOJICHHUS MIICKOMHUTAKOWUX. 3apoJbIIEBbIE JIMCTKH
(racTpynsums). 3aKkiajKa OpraHoB U TKaHEH W3 3apOJbILIEBBIX JIMCTKOB. B3aumMHoe
BIMSHHE dYacTeH pa3BMBAIOIIEroCs 3apojbliia (IMOpHOHANbHAS WHIYKIIHSA).
3aknaaka TUlaHa  CTPOCGHMS  JKMBOTHOTO  Kak  PE3yJbTaT  HEepapXHUYECKUX
B3aMMOJICHCTBHH TeHOB. Bnusnme Ha >MOpHOHANIBHOE pa3sBUTHE pPa3IMYHBIX
(paKTOpOB OKpYXAIOLIEH Cpelibl.

Poct u pasBurue xuBOTHBIX. [locToMOpuonanbHeii nepuoa. Ilpsamoe wu
Henpsimoe  pa3BuTHe. PasButHe ¢ MeramMopdo3oM y OeCrmo3BOHOYHBIX W
IIO3BOHOYHBIX JKMBOTHBIX. buoslormyeckoe 3HaueHHE MNPSAMOrO M HEIPSIMOIO



pa3BUTHsA, UX pacrnpocTpaHeHue B npupoje. Tumbl pocta KMBOTHBIX. DakTOphl
perynsiuu pocTa *HUBOTHBIX M 4enoBeka. CTainu nocToMOPHOHAILHOTO Pa3BUTHS
y )KHUBOTHBIX U yenoseka. [lepuobl onTorenesa yenoseka. CtapeHue U CMEPTh Kak
OHOOrHYECKHE MPOLIECCHI.

Pasmuoxxenne u passutue pactenuil. ['ametodpur u cnopodur. Meiio3 B
JKU3HEHHOM uukie pacreHuil. OOpaszoBaHue crop B IpoLecce Melo3sa.
I'ametorenes y pacrenuit. OmIogO0TBOPEHHE M Pa3BUTHE  PaCTHTEIbHBIX
Opranu3mMoB. /[BoliHOE OMJIOJOTBOPEHHE Y LUBETKOBBIX pacteHuil. ObpaszoBaHue u
pa3BHUTHE CEMEHH.

MexaHu3MBbl peryJsiiy OHTOTEHE3a Y PaCTeHUH U )KMBOTHBIX.

JemoncTpannu
[Toptpetsr: C. I'. HaBammn, X. [lIneman.
Tabnuupr 1 cxembl: «BereratuBHoe pasmHoxkenue», «Tunsl OGecrnosnoro

pasMHOXKeHUs», «Pa3sMHOKEHHE XJIAMHJIOMOHA/b, «Pa3zMHOMXKEHHE DBIIICHBIY,
«PasmHoOkeHue ruape», «Meio3», «XpomocoMbl», «l'amerorenes», «CtpocHue
SIHIEKIeTKH M crepmaro3onaa», «OCHOBHBIE CTajguM OHTOreHesa», «llpsmoe u
Henpsimoe  pasBuTHe», «PasBuTHe Mailickoro kyka», «Pa3BuTue capaHum»,
«PasputHe nArymkun», «J/IBolHOE OIJIOJOTBOPEHHE Yy LIBETKOBBIX PacTEHHI»,
«CTpoeHHEe CeMsH OJIHO0JBHBIX M JBYIOJIBHBIX PACTCHHNW», «JKM3HEHHBIN LHKII
MOPCKOW  KamycTbl», <«OKM3HEHHBIA LMKI  MXa», <OKM3HEHHbIH LMK
NanopoTHUKa», «KM3HEHHBINA LUK COCHBI».

OOopynoBanue: CBETOBOH MHMKPOCKONI, MHMKpONpenaparbl SHIEKICTOK H
CHEepMaTO30MI0B, MOEIb « LMK pa3BUTHS JATYILIKHY.

Jlaboparopnas padora «/3yyeHue CTpOeHHUS NMOJIOBLIX KJIETOK HA TOTOBBIX
MHKpOIIpenapaTax».

IIpakTuyeckan padora «BpisBieHne NPU3HAKOB CXOACTBA 3apO/IbIILIEH
[103BOHOYHBIX JKHBOTHBIX).

Jlaboparopunas padora «CTpoeHHE OpPraHoB pasMHOKCHMUS BBICLIHUX
pacTeHu».

Tema 11. I'eneruka — HAayKa 0 HACJEACTBEHHOCTH M HM3MEHYHBOCTH
OpraHu3MoB

Hctopusi CTaHOBJICHMST W pPa3sBUTHS TCHETUKM Kak Hayku. Paborer I
Menpens, I'. ne ®pusa, T. Moprana. Ponb oTeueCcTBEHHBIX YYEHBIX B Pa3BUTHH
reHetuku. Paborer H. K. Konsuora, H. M. BaBunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIC I'€HETHUYECKUE [MOHATUS U CUMBOJIbL. ['OMOJIOrHYHbIE XPOMOCOMBI,
QJIJIEJIbHBIE TE€HBI, AJBTEPHATHBHBIE TIPU3HAKH, JOMWHAHTHBIM M PELIECCHBHBIN
MpH3HAK, TOMO3UI0Ta, TeTepO3NUToTa, YHCTasH TUHHUS, THOPHUIIBI, TeHOTHI, ()EHOTHII.



OCHOBHBIC ~ METOJbl  TEHETHKU:  THOPUIOJIOTHYCCKHHM,  LHUTOJOTHYECKHIH,
MOJICKYJIAPHO-TCHETUYCCKH.

JlemoncTpanuun

[Toprpeter: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. H.
Bapuios, A. H. benosepckuii, I'. JI. Kapneuenko, 10. A. ®ununmyenko, H. B.
Tumodees-PecoBckuii.

Tabnuupl 1 cxembl: «MeToabl reHeTUKHY, «CXeMBbl CKpellMBaHUs».

Jlaboparopuasn padora «/Ipozoduna kKak OOBEKT TI'E€HETHYECKHX

UCCIIEIOBAHMIY.
Tema 12. 3aK0HOMEPHOCTH HAC/IEICTBEHHOCTH
Monorubpuanoe ckpemuBanue. Ileppbiii  3akoH Menaens — 3akoH

eIMHO00pa3usa THOPHUAOB MepBoro nokoaeHus. IlpaBuno nomuaupoBanus. Bropoi
3akoH MeHaens — 3aKoH pacuieruieHust npusHakoB. LluTosornyeckne OCHOBBI
MOHOTMOPUAHOIO CKpelumBanus. ['unoresa YuCTOTHI ramer.

Ananusupytouiee ckpeuruBanue. [IpoMexyTouHblii XapakTep Hac/leOBaHMUA.
PacuiensiieHue npu3HaAKoOB MPU HEMOJHOM JTJOMHHUPOBAHUH.

Jurndpuanoe ckpemmBanue. Tpetuit 3akon Menjens — 3aKoH HE3aBUCHMOTO
HacjieJ0BaHusA  Npu3HakoB.  LluTOonOruMueckue - OCHOBBI  AMTHOPHIHOTO
CKpEIIMBaHUS.

CuerienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuennenHoe
HACJICIOBAaHME TCHOB, HAPYIICHWE CLEMJICHHUS MEXKAy TeHaMH. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

['enernka nona. XpoMOCOMHBIH MEXaHH3M OIpeAeIeHHs nosia. AyTOCOMBbl U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIH M rereporaMerHbiii noia. ['enernyeckas
CTPYKTYpa MOJ0BbIX XpoMocoMm. HacnenoBanue npu3HaKoOB, CUEIIEHHBIX € MOJIOM.

["'enoTun kak nemocTHas cuctema. [InefioTponus — MHOKECTBEHHOE JACHCTBHE
reHa. MmuoxecTBeHHbIH ayuenu3Mm. BsaumopelicTBue HeEaUICNIbHBIX I'CHOB.
KommiementapHocTh. Jnucrtas. [lonumepust.

I'eHeT4ecKHii KOHTPOJIb pPa3BUTHS DPACTEHHH, KUBOTHBIX W YEIOBEKa, a
Takke (HUINOIOTMUYCCKHUX TMPOILICCCOB, TMOBEJACHHS M KOTHHUTHBHBIX (YHKIIHIL.
['eHeTnyeckue MexaHU3Mbl CHMOMOreHe3a, MEXaHH3Mbl B3aUMOICHCTBUS «XO35IMH
— MapasuT» W «XO3 MH — MHUKpOOMOM». ['¢HETHYECKHE AaCNEKThI KOHTPOJIS H
M3MEHEHHUs HAcleICTBEHHON MH(OpMaINK B MOKOJICHUAX KJIETOK H OPraHU3MOB.

JleMoncTpanuu

[Toprpetsr: I'. Menaens, T. Mopran.

Tabmuubl u cxemsbl: «llepBbiii 1 BrOpo#t 3akoHbl Menpeinsy, « Tperuit 3akoH
Mennensa», «AHanu3upyromee ckpemnBanue», «HemonHnoe aoMuHMpOBaHME»,
«CrenieHHoe Hacie0BaHWE TPHU3HAKOB Yy Japo3oduisiy, «['eHetnka momay,



«Kapuotun uenosekay, «Kapuotun npozodunsi», «KapuHoTunm nOTHIBD,
«MHOKECTBEHHBIH aJu1enn3m», «BzauMoaeicTBue reHoBY.

OOopynoBanue: MojAens Ui JIEMOHCTPAlMM 3aKOHOB e€auHO0Opa3us
rHOpUZIOB TEPBOTO TMOKOJEGHHMA W pPAcCIUeNICHUs TPU3HAKOB, MOJAENIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOrO HAcjeJ0BaHusl MPU3HAKOB, MOJAEIb s
JICMOHCTpALMKM CLEIUICHHOI0 HAC/ICA0BAHUS I[IPH3HAKOB, CBETOBOM MHUKPOCKOIL,
MuKponpenapart: «/Ipo3odunay.

IIpakTuueckan padora «l3yuenue pe3ysbTaTOB  MOHOTMOPHIHOIO
CKpEIIMBaHus y APO30QHIBD».

IIpakruyeckas  pabora  «M3ydenue  pe3yiabTaToB  JUTHOPUIHOTO
CKpeIIMBaHUs y J1po30(HIbl».

Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH

BzaumopeiictBue reHotuna W cpeasl npu  (GopmupoBaHuM (peHoTHNA.
N3menunBocTh npu3HakoB. KayecTBeHHbIE M KOJIMYECTBEHHbIC NMPH3HAKU. BHibI
WM3MEHUYMBOCTH: HEHACJICICTBEHHAs M HACJIEICTBEHHAS.

Moaudukanmonnas u3MeHYUBOCTh. Pons  cpenbl B (popMHpPOBaHUH
Moau(puKauMoHHONW u3MeHunBocTH. Hopma peakuum npusnaka. BapuaumoHHsbIN
psaa u BapuauvonHas kpusas (B. Horanmucen). CoicrBa moaudHKalmOHHOM
M3MEHYMBOCTH.

['eHoTHNIMYECKast U3MEHYHUBOCTh. CBOHCTBA NrEHOTUITHYECKOH U3MEHUHBOCTH.
Bu/1bI TeHOTHITHYECKOH H3MEHYNBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOunatuBHas wu3zMeHuMBOCTL. Melio3 M nonoBoil npouecc — OCHOBa
KOMOMHATHUBHOM M3MEHYHUBOCTH. PO KOMOMHATHBHOW M3MEHUYHMBOCTH B CO3/1aHHH
rEHETUYECKOT0 pa3HOoo0pa3us B Mpejieaax 0JJHOro BUIA.

MyTanuoHHasi HM3MEHYHBOCTh. Buabl MyTanmii: reHHbIe, XPOMOCOMHBIE,
reHomMHbpie. CrioHTaHHbBIE W HMHAYUHMPOBAHHbIE  MyTaluH. SlaepHeie |
uMroruiazmMatuieckue mytaiuu. ComMaTHdyeckue M 110sioBble Mytauuu. [Ipuunnb
BO3SHUKHOBEHUA MyTauuii. MyrareHsl ¥ HMX BJIMAHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTallMOHHOTO IIpollecca. 3aKOH TOMOJIOTHYECKHX PAIOB B
HacaeacTBeHHoM wi3menunBoctH (H.M. BasuioB). BHesjiepHas M3MEHUYHBOCTH M
HACJIE/ICTBEHHOCTD.

Jnuzcenemuka U INUSEHOMUKA, POJTb  DNUSEHEMUHECKUX (Hakmopos 6
HACAe008AHUU U UBMEHYUBOCTU (PEHOMUNUYECKUX NPUHAKOB Y OP2AHUZMOS.

JleMoncTpanuu

[Toprpertsr: I'. ne ®pus, B. Moranncen, H. . BaBunos.

Tabnuupr u  cxembl: «Bunsl u3MeHuuBoCTHY», «MoaudukalMoHHas
M3MEHYHUBOCTDHY, «KomOnnaTuBHas U3MEHYMBOCTE, «Menosz»,

«OnnogoTBopenue», «I enernyeckune 3adoneBanus yenoBexka», « Buasl myrauminy.



OOGopynoBanue: KHUBbIE W repOapHbIe K3EMIUISPBl KOMHATHBIX PAaCTCHUI,
pucyHkH ((ororpaduu) ;KUBOTHBIX C Pa3IMYHLIMU BUAAMH U3MECHUYHMBOCTH,

JlabGopaTopHasi padora «Hccnenopanue 3aKOHOMEPHOCTEN
MOAH(PHUKALMOHHON W3MeHuYnBOCTH. [locTpoenue BapuanMOHHOTO psAga W
BAPUALIMOHHOM KPHUBOI».

I[Ipakrnueckan padora «Myrauun y  aposzopuibl  (HA TOTOBBIX
MHKpOIIpenaparax)».

Tema 14. I'eneTnka yesioBeka

Kapnorun uenoseka. MekayHapomHasi nmporpaMma HCCIEAOBAaHHS TeHOMa
yeaoBeka. Meroabl  M3yYeHMsi [EHETUKM  YeNOBEKa:  T'eHEeaJOrHYeCKHid,
OJIN3HEIOBbIH, LIUTOreHETUYECKH, NONYJIIUMOHHO-CTATUCTUYECKUH,
MONEKYNAAPHO-TEHETHUCCKHH. CoBpemMenHoe oTpeieNeHne reHOTHMA!
MOJHOr€HOMHOE CEKBEHUPOBAHHE, I'€HOTHITMPOBAHUE, B TOM YHUCJEC C MMOMOUIBLIO
[TI{P-ananu3a. Hacnencreennslie 3a0omeBanust yesnoBeka. ['eHHbIE 1 XPOMOCOMHBIE
Oone3Hu uyenoBeka. bone3HM ¢ HAclEICTBEHHOW NPEAPacooKEHHOCTBIO.
3HaveHre MeJAWIMHCKON TeHEeTHKHM B MPEIOTBPAIICHUH M JICYEHHH FeHEeTHHYECKUX
3a0osieBaHMil uyenoBeka. MeAMKO-TeHEeTHYECKOe KOHCYJIbTHpoBaHue. CTBOJIOBbLIC
Ki1eTKH. [ToHsiTHE «reHeTHYecKoro rpysa». ITHYECKHE acleKTbl UCCJIeI0BaHUH B
00J1aCTH peJaKTUPOBAHHUS TEHOMA M CTBOJIOBBIX KJICTOK.

['enernueckue (akTopbl TOBBIIIEHHON YYBCTBUTENBHOCTH YEIOBEKa K
(U3HYECKOMY ¥ XUMHYECKOMY 3arpsA3HEHUIO OKpYXKarowieH cpeanl. [ eHeTndeckas
IIPe/IPacroiOKEHHOCTh YEeJIOBEKa K MaToJIOrHsM.

JleMoHCcTpauuu

Tabmuuper u cxembr: «Kapuorun uyenoBeka», «MeToasl M3ydyeHHMs T€HETHUKH
yenoBekay, «I eHeTHueckue 3ab0eBaHUs YEJI0BEKaY.

IIpakTuyeckasn padora «CocraBieHue U aHAJIH3 POJAOCIOBHON.

Tema 15. Cenexuusi opranusmMoB

Jlomectukauus M CeleKUMs. 3apOoXkACHHE CEJIEKUUH U JOMECTUKALUU.
Yuyenne H. WM. BaBunoBa o IlleHTpax mnpoHCX0XIeHHS M MHOrooOpaszus
KYJbTYPHBIX pacTeHul. Ponb cenekiuu B CO3aHUM COPTOB PACTEHHN MU TOPOJL
kuBOTHBIX. CopT, 10poja, WTaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacaeACTBEHHOM wu3meHuyuBocth H. WM. BaBunopa, ero 3HayeHue JUid
CeJICKIIMOHHOM paboThI.

Metoabl cenekuHoHHOM padoTbl. McKyccTBeHHBIH OTOOpP: MacCOBBIH M
WHAUBH1YaTbHBIH. OTarnbl KOMOMHALIMOHHOM CEJICKLIMH. Hcnpiranue
IpoMU3BOAUTENEH 110 1oToMCTBY. OTOOpP 1O TIEHOTHIY € IIOMOLIBI) OLCHKH
(¢eHOTHIA TOTOMCTBA U 0TOOP MO TEHOTHUITY ¢ moMoIbio ananusa JJHK.

MckyccTBeHHBI  MyTareHe3 Kak  MeTOJ  CEJeKIHOHHOW  padoTHI.
PagnannOHHBIA M XUMMYECKUH MYTareHe3 Kak MCTOYHHMK MYTALUH y KyJbTYPHBIX



dopm opranusmoB. Hcnonp3oBaHue TeHOMHOTO PEAAKTHPOBAHUS H METOIOB
pexkomOnHanTHbIX JIHK 11 nonyyenus ucxoAHOro marepuana Ui CENCKLHH.

[Tonyuenune MTOJIUTION10B. BuyTtpuBuoBas ruOpuan3anms.
bauskopoacTBeHHOE — CKpeluMBanwe, HMiaM  MHOpmauuHr.  HepoxcTBenHoe
CKpeniuBanue, wiM ayropuaunr. ['ereposuc u ero npuuuHsl. Mcnons3oBanue
rereposzuca B cenekuuu. OtpanéHHas rudbpuausauus. [lpeoponenue Oecruionus
MEXBUAOBBIX THOPUIOB. JJOCTHKEHHS CENeKIMN PACTEHUH U )KUBOTHBIX. «3enéHas
PEBOMIOYUSLY.

CoxpaHeHnue ¥ M3y4eHHE MEHETHYECKHX PecypCOB KyJbTYPHBIX pacTeHHil H
MX JMKMX  poJaMuedl s CO3/laHMsi  HOBBIX COPTOB M THOpHUIOB
CEJIbCKOXO3SMCTBEHHbIX  KYIbTYp. M3yuenue, coxpanenue u  ynpasieHue
2CHEMUYECKUMU Pecypcamil CeabCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX
6 YensaxX YAYHUeHUs CYeCmEYIOuUxX U CO30aHUA HOBBIX NOPOO, TUHUU U KPOCCO8, 6
MOM YUCTE C NPUMEHEHUEM COBPEMEHHBIX MemMoo06 HAVYHBIX UCCAEO08aAHUII,
nepedosuIX uoel U NePCneKMUBHbIX MexHOI02UlL.

JlemoHcTpanun

[Toprpers: H. WU. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuupl u cxembl: «LIeHTPBI IPOUCXOKACHHSA H MHOI000pa3us KyabTYpPHBIX
pacTeHuil», «3aKOH rOMOJIOTHYECKHUX PSJ/IOB B HACIEACTBEHHOW HM3MEHYHBOCTHY,
«Metomsl cenekunn», «Otaanéunas rudopuansanus», «MyTareHes».

JlabopaTopnas padora «M3yuyenue copToB KyJabTypHBIX PACTEHUH M I1OPOJL
JIOMAIIHUX JKUBOTHBIX).

Jlaboparopuas padora «/3yueHue METOI0B CENEKIIMHU PACTEHUIN».

[MpaxTuyeckas padora «[IpuBuBKa pacTeHHi».

Ixekypeuss «OcHOBHBIE METOABI M JAOCTHIKEHHWs CENEeKIIHH pPAcTeHUH H
JKMBOTHBIX (Ha CENICKLIMOHHYIO CTAHILIHIO, [UIEMEHHYIO bepmy,
COPTOMCIIBITATE/IbHBIM  YYaCTOK, B TEIUIMYHOEC XO3IHCTBO, B J1aDopaTopuio
arpOyHHBEPCHUTETA WITH HAYYHOTO LIEHTPA)».

Tema 16. buorexnosorusi M CHHTeTHYEeCKasi OMOIOr HsE

OOBEKTbl, HMCIHOJIb3yeMble B OHOTEXHOJIOTHU, — KIETOYHBIE M TKAHEBbIC
KYJIbTYpBI, MHKPOOPTraHU3MBbl, MX XapaKTepUCTHKA. TpaauunoHHas
OHOTeXHONMOTHA:  XjebomeueHne, TMOMY4YeHHE KHCIOMOJIOYHBIX MPOAYKTOB,
BHHOJIenHe. MukpoOuonornueckuii cuHTe3. OO0BEKTBI MHKPOOHOIOrMYECKUX
TexHonoruii. [IponsBoacTeo Oenka, aMMHOKHCIIOT M BATAMHHOB.

Co3naHue TEeXHOJIOruil 1 MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHHS TEHOMOB C LIEJIBIO MTOJIYYEHHUS] OPraHU3MOB H X KOMIIOHEHTOB,
cofiepsKallMX He BCTpeyalonmuecs B Mprupojie OMOCHHTETHYECKHE Ty TH.



Knerounas umxenepusi. Metoapl KyJabTypbl KIETOK M TKaHEH PACcTEHHM H
KUBOTHbIX. Kpuobanku. Comartnueckas rulOpuamsanums M COMATHYECKHUH
sMOpuorenes. Hcnonb30BaHHEe rariowjioB B CeNEKUWU pacTeHuil. [lomyuerue
MOHOKAOHAAbHBIX anmumen. Hcnoabzoeanue MOHOKIOHANbHBIX U NOJUKIOHAAbHbIX
anmumen 6 meouyure. WCKYCCTBEHHOE OIUIOJOTBOpeHHEe. PekoHCcTpyKims
SHLEKICTOK U KJIOHUPOBAaHUE KUBOTHbIX. MeTo] TpaHCIUIAHTALMU AEp KIETOK.
Texnonocuu  0300posnenus, KYbMUSUpOBaAHU U  MUKPOKIOHANBHO2O
Pa3MHOJICEHUA CETbCKOXO3AUCTIGEHHBIX KYAbMYP.

XpomocomHass M TeHHass HHKeHepus. MCKycCTBEHHBI CHHTE3 reHa M
koHcTpyupoBanue pekomOuHantHsiX JIHK. Cozdanue mpanceennoix opeanuzmos.
JlocTvikeHHss M [EpPCHEKTHBBI  XPOMOCOMHOM M I€HHOH  HMHXKEHEPHH.
DKOJIOTHUYECKHE U ITHYECKHE TIPOOIEMBbI TeHHOW WHIKEHEPHH.

Meauuunckue ouorexHonoruu. I[locrrenomuas uudposas meauuuna. [TLP-
AUarHocTuka. MeTtaGoJIOMHBIM aHaMKM3, TeHOLCHTPUYECKUH aHajau3 MporeoMa
4eJIOBEKA /Ul OLEHKH COCTOSHUA €ro 3/0poBbs. MCHoJib30BaHHE CTBOJIOBBIX
knetok. Tapretnas Tepanusi paka. 3D-Ououmxkenepus s pazpaboTKu
(PyHIAMECHTAJILHBIX OCHOB MEIMUMHCKMX TEXHOJIOTHH, CO3JaHWsl KOMIUIEKCHBIX
TKaHel couYeTaHHEeM TeXHOJOorui TpéxmepHoro GuonpuHTHHra M ckaddonaunra
JUISL PELICHHUS 3a/1a4 NIEPCOHAM3UPOBAHHON MEMIIMHBI.

Co3nanue BEKTOPHBIX BaKLUUH C LENbIO obecriedeHHs KOMOMHUPOBAHHOM
3ammThl 0T Bo3Oyauteneln OPBU, ycTtaHOBICHHE MOJEKYISPHBIX MEXaHH3MOB
¢yuxunonuposanus PHK-coaepkamux BHPYCOB, BbI3bIBAKOIIHUX 0CO0O OlacHbie
3a00neBaHns YEI0BEKa M JKUBOTHBIX.

JdemoHcTpanun

Tabauups 1 cxembl: «Mcenonb3oBaHHe MUKPOOPraHM3MOB B ITPOMBILIIEHHOM
npou3BoAcTBe», «Kinetounas unxeHepus», «l'eHHas HHKEHEPHUI».

JlaGopaTopuasi padora «M3yuenne o0beKTOB OMOTEXHOJIOTHIY.

[IpakTuueckasi padbora «llonyueHue MOJIOYHOKHUCIIBIX IIPOJLYKTOBY.

IKeKypeuss «buorexHoorus — BaKHeWIIas IPOU3BOAUTENbHAs CHIA
COBPEMEHHOCTH (Ha OHOTEXHOIOTHYECKOE MPOU3BOACTBO )».

11 KIIACC

Tema 1. 3apoxkaenune W pa3sBUTHe JBOJIOLHHOHHBIX NPEACTABJICHHH B
OHOJIOTHH

OpomormonHas Teopus Y. Jlapsuna. [lpeanochbuiki BO3HMKHOBEHHS
napsuHusMa. JKu3ue U HayuHas nearenbHocTh Y. lapBuna.

JIBroKy1me cuiibl 3B0JHOLKUKU BUOB 110 Y. /lapBuHY (BbICOKas MHTEHCUBHOCTD
Pa3MHOKE€HHSI OpPraHM3MOB, HaCJEJACTBEHHas W3MEH4YMBOCTh, Oopnba 3a
CYyIIIECTBOBAHME, €CTECTBEHHBIH H UCKYCCTBEHHBII OTOOP).



Odopmienne cunrernueckoit Tteopuu dBommomuu (CTD). Heiirpanbhas
teopus  9Bomounu. CoBpeMeHHas  3BOJIOLMOHHAS  Ouosorus. 3HA4YCHHUE
IBOJIIOLIMOHHON TEOPHUH B (POPMUPOBAHMH €CTECTBEHHO-HAYYHOM KapTHHBI MUPA.

JdemoncTpanum

[Moprpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Krosee, Y. lapsun, C. C. Yersepukos, U. WU. Uimansraysen, /lx. Xonneis, /1. K.
benses.

Tabmuupr m cxembl: «Cucrema xkuBoit npupojasl (o K. Jlunue)»,
«Jlectnuua xuBpIX cymectB (mo Jlamapky)», «Mexanusm dopmupoBaHus
npucrnocodneHuii 'y pacreHuii M KuMBOTHBIX (o Jlamapky)», «Kapra-cxema
mapuipyta nyremectBus Y. [lapsunay, «Haxonku Y. Jlapsunay, «Dopmbl 60pbObI
3a cymecTtBoBaHHe», «llopoasr Tromybei», «MHoroobpasue KyTbTypHBIX (opMm
KarycTb», «Iloposbl JoManIHUX KUBOTHBIXY, «CxeMa oOpa3oBaHus HOBBIX BHI0B
(mo Y. JapBuny)», «CxeMa COOTHOUICHHUS JABHIXKYIIUX CHJI 3BOJIIOLIMH»,
«OCHOBHBIE TOJIOKEHHSI CHHTETHYECKOM TEOPHH IBOTIOLHH.

Tema 2. MEKpPO3BOJIIONHS U €€ pe3yJabTaThl

[Tonmynsiuns Kak 2/eMeHTapHasi eAMHULA dBoaOLHMH. COBpEeMEHHBIE METO/IbI
OLICHKH TIEHETHYECKOro pa3HooOpa3usi M CTPYKTypbl nonyisuuii. M3menenue
reHooHAa MONyJAMH KaK JIEMEHTAPHOE JBOJIIOLMOHHOE SBJICHUE. 3aKOH
reHeruyeckoro paBuosecus /x. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPBl (JABMKYIIME CHIIBI) JBOMIOLHMHA. MyTalMOHHBIH
npouecc. KomOunatuBHas u3MeHuuBocTh. Jlpeitp reHoB —  ciyuaiiHble
HEHANPaBJICHHbIE M3MEHEHMs 4YacTOT aulenei B nomymsuusax. ODddexr
ocHOBarens. Jggekm OymoLiounoco copaviuika. CHudiceHue 2eHemuiecKko2o
paznoobpazus: npudunbl u cieocmeusi. Ilposenenue s¢hghexma opetiha 2eroé &
ooabwiux U maneix  nonyaayuax.  Mwurpaumn.  M3onsums  nonmyasuudi:
reorpaduueckas (IpocTpaHCTBEHHast ), Guosioruyeckas (pernpoayKkTuBHast).

EcrectBeHHbli 0TOOp — Hanpasiasiowuil  Qakrop 3soiatouuu. DopMel
€CTECTBEHHOr0  oTOOpa:  JABWXKYIIHH, CTaOMJIM3UPYIONIMH, pa3pbIBAIOLIAN
(am3pynTuHbiit). TlonoBoit oTdOOp. BO3HMKHOBEHHE H 3BOMIOLMSA COLHAIBHOTO
MOBE/ICHHSI JKMBOTHBIX.

[IpuCrOCOOJICHHOCTh ~ OPraHU3MOB  KaK  pPe3y/JabTaT  MHUKDPOIBOJIOIUH.
Bo3nukHOBeHHe — mpucrocoOneHuit y  opranusMoB.  ApoMopdo3sl  H
uanoagantauu. [Ipumepsl npucnocoOienuit y opraHu3MoB: MOpQOIOrHYecKue,
¢usnonoruyeckue,  OMOXuUMUHEecKHe,  mnoBeaeHueckne.  OTHOCHTENBHOCTH
IPUCIIOCOOIGHHOCTH OPraHU3MOB.

Bun, ero kpurepuu wu cTpykTypa. BmnaooOpasoanue Kak pe3yJsibTar
MuKpodBomonin. M3onmaums — xmoueBoi ¢aktop BupooOpazosanus. [yt mn
crnocoObl BH/1000pa3oBaHus: aJI0MaTpUYECKoe (reorpaduueckoe),



CHMIIATPHYECKOE (9K0JIOrHYECcKOE), «MTHOBEHHOE (MOJIUTLIONTN3ALTHA,
ruOpuamnzanus). /UIMTeIsHOCTh 3BOTOLMOHHBIX TPOIIECCOB.

Mexanu3Mbl hOpMHPOBaHHS OHOJIOrHYECKOTO Pa3HOOOpa3us.

Pons 9BOomoumonHO# Omosormu B pa3paboTke Hay4HBIX METOOB
coxpanenusi 6mopaznoobpasusi. MHKpOIBOIIOLMSA U KOIBOIIOLHS MAapa3suTOB H UX
x03seB. Mexanusmbl (HOpMUPOBAHUST YCTOHYUBOCTH K aHTUOMOTHKAM U CHOCOOBLI
00pbOBI C HEH.

Jdemoncrpanuu

[Toptpetsi: C. C. YerBepukos, J. Maiip.

Tabnuupr u cxembl: «MyTalMOHHAs M3MEHYMBOCTHY», «llonynsuuoHHas
CTPYKTYpa BHja», «Cxema nposiBjieHHus 3akoHa Xapau—BaiinOepra», «/Isuxymue
CHJIBI IBONIOIANY, «IKOJIOTHYECKas M30IANNA MONYJIAIHA CEeBaHCKOH (openm»,
«l'eorpaduueckast  HM30J81UsA  JIMCTBEHHMIILI CHOMPCKOH W JIMCTBEHHHIIBI
naypckoiy, «llonynsiiiMOHHBIE BOJIHBI YHCICHHOCTH XUIIIHUKOB M KepTB», «Cxema
JICHCTBUSA €CTECTBEHHOro oTOopa», «®Popmbl 00peOBI 3a CYIIECTBOBAHHE,
«MupycTpuanbHbli MenaHu3M», «KuBble Hckonaembie», «IlokpoBuTenscTBeHHAs
OKpacka JKUBOTHBIX», «IIpeaynpexaaromas OKpacka KUBOTHBIX,
«Dusnonornyueckue ajpanraudu», «IIpucnocobieHHOCTh OpPraHu3MoB W eé
OTHOCUTENBHOCTBY, «Kputepun Buaa», «Buabsi-nsoiinukn», «CTpykTrypa BMaa B
npupoe», «Crocodsl BUmooOpazoBanus», «l'eorpaduyeckoe BuUI000pazoBaHUE
TPEX BHUIOB JAHBIIICH», «DKOJOrMUECKOEe BHA00OPA30BAaHME BHJIOB CHHHID),
«lTonunnounael pacrenuit», «KanyctHo-peaeunsiii rudpu».

Obopynosanue: repdapun pacTeHUi, KOJUIEKIIUU HACEKOMBIX, Yydesia NTULL 1
3BEpEH C MpUMEpPaMHM pa3/IMYHbIX TPUCTIOCOOJEHUHM, Yyyesa MTHIL W 3Beper
pa3HbIX BHIOB, TrepOapuM pacTeHMH ONM3KMX BHJ0B, 0O0pa30BaBIIMXCS
pPa3sIUYHBIMH CITOCOOAMH.

Jlaboparopnass paGora «BbisiBieHue H3MeHUMBOCTH Yy ocobei 0/1HOro
BHJIa».

JlabopaTopuas  padora  «lIpucrnocobieHuss  OpraHu3MOB W HX
OTHOCHTEIIbHAS LEIECO00Pa3HOCThY.

Jlaboparopunass pabora «CpaBHeHue BHJIOB 110 MOP(ONIOrHIYECKOMY
KPUTEPHION.

Tema 3. Makpo3Boouus 4 e€ pe3yjabTaThbl

Mertoasl  u3yueHus: MakpolsBomouuu. [laneoHTONOrMUECKHE — METOMIBI
n3ydenuss odBoynonuu. Ilepexoanbie  ¢GopMbl M (PHIOrEHETHYECKHE  PAJIbI
OpraHU3MOB.

buoreorpadguueckue Metoanl u3ydyeHus 3Bomounu. CpaBHeHue (uopsl H
(dayHbl MaTepHKoOB M OCTpOBOB. bmuoreorpaduueckme odOmactu 3emun. Bumsi-
IHJACMHUKH U PEIIUKTHI.



OMOpHOIOrHYeCKUe W CPaBHUTEIBHO-MOP(}OIOrHYecKue MEeTo/ bl H3YUCHUs
IBOMOLMHM. ['€HETHMUECKME MEXaHU3Mbl 3BOJIOLUMHM OHTOICHE3a M TOSIBICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumeHnTtapuele  opranel M aTaBU3Mbl.  MOJIEKYISPHO-TeHETHYECKHE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHE  METOJbI  M3y4YeHHsT  DBOJIOLMUH.
['omonoruunbie renbl. COBpeMEHHbIE METO/AbI MOCTPOCHHS (PMIOrE€HETHYECKUX
JIEPEBLEB.

XpoMOCOMHBIE MYTALIMH M IBOJIIOLIUASA TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBuiia) dBoMOUMH. [lpunyun cmenst hynrkyuii.
HeoOpaTumMocTs 3BOJOLMH. AfanTHBHAs paauanus. HepaBHOMEpPHOCTH TEMMIOB
IBOJIOLUH.

JleMoOHCTpanuu

[Toprpersi: K. M. Bap, A. O. Kosanesckuii, @. Mrosnep, J. ['ekkelb.

Tabnuupl 1 cxembl: «DUIOTEHETHUECKHIT P JIOILAIHY», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Cteronedans»y,  «Punmogutel»,  «CeMeHHbIE
nanopoTHuku», «buoreorpaduueckue 30HbI 3eman», «/lpeii KOHTHHEHTOBY,
«Penuktei», «HauanbHble cragum SMOpPHOHAIBHOrO pa3BUTHSA IO3BOHOYHBIX
KMBOTHBIX», «['OMOJIOrMYHBIE W aHAJIOrMYHbIC Opra"bly, «PyaUMeHTB,
«ATaBu3MB», «XpPOMOCOMHBIC HaOOpbl 4HejOBeKa M wUMNaH3e», «l naBHbie
HanpaBJIeHUs 3BOJOLHNY, «OOIIHE 3aKOHOMEPHOCTH 3BOJTHOLHHY.

ObopynoBanue: KOJUICKUMH, Trepdapuu, MyJsKH HCKOTAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKH IOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTraHOB M
aTaBM3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IlponcxoxieHue U pasBHTHE (KH3HU Ha 3emJie

Hayunble rumote3bl NPOMCXOKJIEHHS JKU3HM Ha 3ewmsie. AOWoreHes u
nancriepmus. JloHay4ynble mpecTaBiIeHUs O 3apOKJACHHU JKU3HH (KpealmoHU3M).
['unore3a NOCTOAHHOIO CaMO3apOXKACHUS KU3HH U ¢€ OnpoBepKeHHue onbviramu @.
Penu, JI. Cnamnanuanu, JI. Iacrepa. [IpoucxoxaeHue xu3Hu U acTpoOuoIorus.

OcHoBHBIE ITaIbI HEOPraHHYECKOi IBOJIFOLIHH. [Tnanerapnas
(reosoruyeckast) 9BOMIOLMs. XHUMHYECKas HBOTIONKA. AOHOreHHBIH CHHTE3
oprannyeckux BeuiectB U3 HeopraHuueckux. Oneir C. Mumnepa u I, HOpu.
OOpasoBanue noaumepoB u3 MoHomepoB. KoanepsathHas rumnoresa A. H.
Omnapwuna, runoresa nepBudHOro OynsoHa /. XonaeHHa, reHeTHYECKas TUIOTe3a
I'. Ménnepa. Pubo3umbr (T. Yek) m runore3a «vupa PHK» V. I'mnbepra.
®opmMupoBaHHe MEMOpaH ¥ BO3HUKHOBEHHE MPOTOKICTKH.

HUcropuss 3emimn u meronsl e€ wu3ydeHus. Vckonaemble OpraHUYeCcKHE
octaTku. ['eoxpononmorus u e€ Meroabl. OTHocuTenbHas MW abcomoTHAsA
reoxpoHosiorus. I'eoxpoHonoruyeckas mKkaaa: S0Hbl, 3pbl, HEPHOIBI, ITOXH.



HauwanbHblie sTanbsl opraHuveckoil sBomonuu. [losiBieHne W IBOTIOHUS
MEePBbIX KJICTOK. DBOJOUMS MeTabosin3ma. BO3HMKHOBEHUE MEPBbIX KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHaJlor MEPBbIX HAa 3emiie cOOOLIECTB.
Crtpomatonutsl. [IpokapHOTHI M 2yKapHOTHI.

[Tpoucxoxaenne 2ykapuoT (cumOHoreHe3). DBOTIOIIMOHHOE MPOUCXOMKICHHE
BupycoB. [IpoucxoxaeHue MHOrOKJICTOYHBIX OpraHu3MoB. Bo3HHKHOBeHUE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTraHHU3MOB.

OcHoBHBIE Tanbl BOMIOLMH BbICIHX pacTeHHil. OCHOBHBIE apoMOpP(O3EI
pacrenni. Bpixon pacrenuit na cymy. [losBienme crnopoBbIX pacTeHHH W
3aBoeBaHue MMM cymu. CemeHHbie pacTeHusi. [IpOMCXOXkJAEHHE [BETKOBBIX
pacTeHHH.

OCHOBHBIE 3Tambl JBOMIONMH KUBOTHOTO MHpa. OCHOBHBEIE apoMOpdoO3bI
KMBOTHbIX. Benzckas Qayna. KemOpHiiCkuil B3pbIB — MOSIBJICHHE COBPEMEHHBIX
Tunos. [lepsbie xop/oBbie KUBOTHbIE. JKHM3Hb B BO/E. DBOMIOLMSA MO3BOHOYHBIX.
[lpoucxoxnenne amdubuit u pentwimid. [lporcxoxkaeHue MIEKONUTAIOIUX U
ntull.  [Ipunmun  kmoueBoro apomopdosza. OcBoeHue OeCro3BOHOYHBIMH U
M03BOHOYHBIMH )KHBOTHBIMH CYIIH.

PazBuTHe xu3HM Ha 3eMie IO ’paM M MepuojaM: apxei, npoTepo3oii,
Majgeo30i, ME3030M, KalWHO30i. OOw@as xapakTepucTHKa  Kiumara M
reonoruyeckux mnpomeccoB. [losBieHne u paciBeT XapakTEPHbIX OPraHU3MOB.
Yrineobpa3oBaHue: ero yCjaoBHs U BIMSAHHE HA ra30BbIif COCTaB aTMOC(EPBHI.

MaccoBbie BBIMUPAHHUSI — IKOJIOrHYECKHe Kpu3uchl npouuioro. [Ipuunnsl u
CIIEICTBHS MAaCCOBBIX BbIMHUpaHHUil. COBPEMEHHBIH KOJIOTHUECKHH KPHU3HC, €ro
ocobenHoctu. [Ipobnema coxpanenus OmopasHooOpasus Ha 3emiie.

CoBpemeHnHass cucteMa opranudeckoro mupa. [IpuHumner knaccudukaiuu
opraun3MoB. OCHOBHBIE CHCTEMaTHUYECKHE TPYTIIBI OPraHu3MOB.

Jemoncrpanuun

[Toprpersi: @. Penu, JI. Cnamnanuanu, JI. ITactep, U. U. Meunukos, A. U.
Omnapun, /Ix. Xonueiin, I'. Mémnep, C. Mumnep, I'. FOpn.

Tabauuer n cxemer: «Cxema onbita @. Pean», «Cxema oneita JI. [TacTepa no
U3YUYCHHUIO camo3apoxkiaeHus kuzHu», «Cxema omnbita C. Mwmepa, [ Opu»,
«JTanbl  HEOPraHUYECKOH  HBOJIIOLMHY»,  «['€OXpOHOJIOrMYECKas  IIKajIay,
«HaganbHble 3Tansl OpraHuYecKon IBOMOIMKY», «Cxema 00pa3oBaHuA IYKAPHUOT
nyTéM cuMmOnorenesa», «Cucrema >KMBOH mnpupoas», «CTpoeHHe BHpycay,
«Apomopdo3el  pactenuit», «Punnopute», «OAHOKICTOUHBIC BOAOPOCITHY,
«MHuoroknerounsie Bogopociauy, «Mxu», «llanoporHukuy, «l'onocemeHHbIE
pactenus», «OpraHbsl LIBETKOBBIX pacTeHun», «(Cxema pasBUTHA KHBOTHOTO
Mupa», «Apomopdo3sl KUBOTHBIX», «lIpocteiimme», «KuimeunomonocTHbIe,
«Ilnockue 4YepBUY», «YneHucToHorue», «PbIOBI?, «3eMHOBO/IHBICY,



«IIpecmbikaronuecsay», «lItnusy, «Mnekonuraroume», «Pa3putue KU3HM B
apXxenckom ape», «PasBUTHE KU3HU B MPOTEPO30OHCKOMN 3pe», «Pa3BUTHE KU3HU B
naneo30icKoi pey, «Pa3BuTHE KH3HU B ME3030MCKOI 3pe», «Pa3BuTHe KU3HH B
KaiHO30MCKOH 2pe», «CoBpeMeHHas CHCTeMa OPraHUuYecKOTO MUPa.

ObGopynoBanue: repOapum pacTeHHl pa3IUYHBIX OTAENOB, KOJJICKIIMH
HACCKOMBIX, BJIaKHbIC IPEraparhbl JKUBOTHBIX, PAKOBUHbBI MOJUIKOCKOB, KOJLICKIUU
WTJIOKOKMX, CKEJIEThl IT03BOHOYHBIX JKHMBOTHBIX, 4YydYela NTHLl W 3Bepew,
KOJUIEKLIMM OKaMEHEJIOCTEH, MOJEe3HbIX HCKOMAeMbIX, MY/SKH OpPraHU4eCKUX
OCTAaTKOB OPraHH3MOB.

Bupryaasnass  gaboparopuasi padora «MojenupoBaHue  OIIBITOB
Muiiepa—tOpu o u3yuyeHHnro abHOreHHOro CUHTE3a OPraHUYeCKUX COeJIMHEHH B
NepBUYHON aTMOchepe».

Jlabopatopnas padora «l3yuenue u onMcaHHe HCKOMACMbIX OCTaTKOB
JIPEBHUX OPraHU3MOBY.

IIpakTnyueckan padora «M3yyeHne ocoOeHHOCTEH CTPOEHUS pPacTEHH
Pa3HBIX OT/IEJIOBY.

IIpakTnueckan padora «/3yuenne ocobeHHOCTEN CTPOECHHS MO3BOHOYHBIX
YKMBOTHBIX).

Tema 5. Ilponcxoxkaenne 4ejl0BeKa — AaHTPOINIOIeHE3

Pa3nenbl 1 3aaauu aHTpOIONOruid. MeTo bl aHTPOMOJIOTHH.

CTaHOBJIICHHE TIPEJACTABICHUH O TMPOUCXOKJACHHH 4YelOBeKa. Penuruosnbie
Bo33peHus. COBpEeMEHHbIC HAYYHbBIC TEOPHUH.

Cx0/1CTBO 4esnoBeKa ¢ KUBOTHbIMH. CHCTEMATHYECKOE MOIOKEHHE YEIOBEKA.
CeuzerenscTBa  CXOACTBA  YEIOBEKA € JKMBOTHBIMH:  CPaBHHMTEJIbHO-
mMopdonoruueckue, IMOPHOIOTHYECKHE, (huznonoro-OHoXMMHUYECKHE,
noBeieHdeckne. OTau4ns YenoBeka OT JKHBOTHBIX. [IpaMoxoxkaeHne U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHEe roJ0BHOrO MO3ra M BTOPOH CHIHAJILHOM
CHCTEMBI.

JIBmkyime cuibl ((hakTopbl) aHTPOIOreHe3a: OMOIOrHYecKue, COlHalIbHBIE.
CooTHolieHne OMOTOTHYECKUX M COLIHATBLHBIX (JaKTOPOB B aHTPOTOTrEHE3E.

OcHoBHbIE cTaauu aHTpornoreHesa. Pannue uenoBexkooOpasHble 00€3bsHbI
(IMPOKOHCYJIbI) U PAaHHHE MMOHTU/bI — O0LIHE MPEIKH YEIOBEKOOOpa3HbIX 00€3bsH U
TMOJIeH. ABCTPAJIONUTEKH — JIBYHOTHE NMPEAKH JTH0JeH. YenoBeK yMenbli, NepBbie
M3rOTOBJIEHUS] OPYAUil TpyAa. YenoBek MpsIMOXOJAAIIMH M MEPBbIA BBIXOJL JIFOJICH
3a  mnpeaensl  Adpukn. Yenosek reiaensOeprckuii  —  o0mmMi  mpemok
HEaH/IEPTAJIbCKOIO YEJI0BEKa M YeloBeka pa3zyMHOro. YernoBek HeaHIepTalbCKHii
KaK BHJI JIIOJIEH XOJIOAHOTO KJuMara. YemoBeKk pa3yMHBIM COBPEMEHHOIO THIIA,
JICHHCOBCKH YENOBEeK, OCBOEHHE KOHTHHEHTOB 3a mpenenaMu AdQpHKH.
[TaneorcHeTnka M najaecoreHOMMKA.



DBOMIOHS COBPEMEHHOr0 4yenoBeka. EcrecTBeHHBIH oTOOp B momysisiiusax
yesoBeka. MyTtaumoHHblH nipouece W noaumopdusM. [lonyasiiMoHHbBIE BOJIHBI,
npeid reHoB, murpauus U «3p@exrT ocHoBaTens» B MOMYJSIHUSAX COBPEMEHHOIO
YesIoBeKa.

Yenoseueckue pacel. Ilonstue o pace. bonbiime pacel: eBponeouaHas
(eBpasuiickasl),  aBCTpajO-HErpouaHas  (9KBATOpHAJIbHAA),  MOHI'OJIOU/HAs
(a3narcko-amepukaHckas). BpemMa W myTH paccesieHMs 4ellOBEKa IO IUJIaHETE.
ExuncTBO  uyenoBeueckux  pac. Hayunass  HecocTOATENBHOCTH — pacu3Mma.
IlpucnocobneHHOCTs YenoBeKa K pa3HbIM  YCIOBHSAM OKPYXKAlOLeH Cpebl.
Bnusinue reorpaduueckoit cpeabl M apeiida reHoB Ha MopdONOruio  u
(pU3HOIIOTHIO YEIOBEeKa.

MexauciMnIMHapHeie  METOABl B (u3WUYecKod  (OMOIOTHYEeCKOil)
AHTPOTOJIOTHH.  DBOJIOLMOHHAS ~ AHTPONOJOTHS M [AJCOAHTPONOJIOIHA
YEJIOBEUECKUX Monyssituii. buocouuanbHbie UCCIEAOBaHUs MPUPO/IbI YeJIOBEKa.
HccnenoBannue KOIBOMOIUHA OHOTOTHYECKOTO U COIMAIBHOTO B YETIOBEKE.

JlemoHcTpanun

[Moprperst: Y. dapsun, JI. JIuku, 5. . Porunckuii, M. M. ['epacumos.

TabGauupl 1 cxembl: «MeTojibl AHTPOIIOAOTUIY, «I 0JIOBHOH MO3I HelloBeKay,
«YenoekooOpasubie 00e3bsaHb», «CKENEeT YENOBEKa M CKEJIET IIMMIaH3e»,
«PynuMeHThI U aTaBU3MbI», «/[BHKYIIUE CUITbI AHTPOINOTEHE3a», « DBOIIOLHOHHOE
JpEeBO  4YeIOBEKa»,  «ABcTpamonutex», «YHenosex  ymenwiit», «YHenosek
npsiMoxoasiiuiiy, «Jlenucosckuii yenosek» «Heanepranbiby, « KpoMaHbOHIIbDY,
«IIpeaxu yenoBexkay, «ITarnbl IBOJIONUH YeJIOBeKa», «Packl yenoBeka.

OOopynoBanue: MyIsKM  OKaMEHEJIOCTEH, MPEAMETOB MaTepUaIbHOM
KyJIbTYypbl  TPEJIKOB YejoBeka, penpoaykuuu (¢otorpaduu) KapTuH C
MuponorHYecKUMH W OHMONECKMMH CIOKeTaMH TIPOMCXOXKJICHHS YeJIoBeKa,
(doTorpaduu HaxXo0/I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJEIb
yeperna 4elOBeKa M uepela IIMMIIAH3€, MOJCIb KHCTH YEJIOBEKA MU KHCTH
ITUMITaH3€, MOJENH TOpca NMPEAKOB YelIOBEKa.

JlabopaTtopnasi padora «M3yueHue o0COOCHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHHEM.

[IpakTnyeckas padora «M3yueHue 3KOIOrHIECKUX a1anTalMil 4eJI0OBEKay.

Tema 6. Jxonorusi — Hayka 0 B3aMMOOTHOIIEHHSIX OPraHH3MOB H
HAI0PraHU3MeHHBIX CHCTEM ¢ OKpY:Kalolei cpenoii

3apoxkjaeHue u pa3BuTHe dKonoruu B Tpyaax A. I'ymGoneara, K. ®. Pynne,
H. A. Ceepuora, 2. I'ekkensi, A. Tenciu, B. H. Cykauéra. Pazneisl u 3anauun
9KOJAOTHH. CBA3b IKOJOTHH C APYTHMH HAYKaMH.



Mertoabl skonorun. [loneBsie HaOMOACHUA. DKCNEPUMEHTBI B SKOJIOTHH:
npupoaHbie u jabopatopHblie. MopgenupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpYaloLIEel CpeJibl: JIOKAIbHbIN, PETHOHAIBHbBIN U TITO0AIBHBIH.

3HayeHHe OIKOJOTHMYECKHX 3HAHMH /I 4eJioBeKa. JKOJIOrHYecKoe
MHPOBO33pEHHE KAaK OCHOBA CBA3EH 4enoseyecTBa ¢ npupoaor. dopmupoBanue
IKOJIOIMUECKOM KYJIbTYPbl U HKOJIOIMYECKON IPaMOTHOCTU HACEIICHHUS.

JdemoncTpanun

[loprpersi: A. I'ymOonear, K. ®. Pynwe, H. A. Cesepuos, 3. ['ekkenn, A.
Tencnu, B. H. Cykaués.

Tabnuupl U cxemsl: «Paznensl 3konorun», «Metojasl 3Konorum», «Cxema
MOHUTOPHHIA OKPYAKAIOIICH Cpe/ibl».

JlabopaTopHas paboTa «Hzyuenue METO]I0B IKOJIOTHYECKUX
MCCIICI0BAHUI.

Tema 7. Opranusmsl 4 cpeaa oOUTAHUA

JKonoruyeckue (paKkTopsl U 3aKOHOMEPHOCTH MX JeicTBHsi. Knaccudukanus
3KOJIOrHYecKuX (akTopoB: abuotnueckue, OMoTHYeCcKue, aHTponoreHHsie. Oomme
3aKOHOMEPHOCTH ACHCTBUA JKojgorndeckux (akropos. I[IpaBuno munnmyma (K.
npeurens, 0. JIubux). TonepantHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHbBIE
OpraHU3MBblI.

Abuotuyeckue ¢akropsl. CBer kKak »3konoruueckuit ¢akrop. [leiicrBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CMEKTPa Ha OPraHM3MBbl. JKOJOTHYECKHE TPYIIITHI
pacTeHuii M JKUBOTHBIX IO OTHOIIEHHI0 K cBery. CHrHalibHAas poOJib CBETA.
DoTONEPHOIU3M.

Temneparypa kak oSkosornueckui ¢akrtop. JleiictBue temneparypsl Ha
opranu3mel. [loiikuioTepMHbIe H TOMOHOTEPMHBIE OPraHU3Mbl. JIBPHUTEPMHBIE U
CTEHOTePMHBIE OPraHH3MBI.

Bnaxxnocts kak skosnorudeckuit ¢axrtop. [lpucrniocobnenus pacreHuili k
noj/iepxKaHu0 BoaHoro Oananca. Kinaccudukaumsa pacTeHUU 110 OTHOUICHUKO K
Bozie. [IpucnocoOnenns )KMBOTHBIX K N3MEHEHHUIO BOJHOTO PEXUMAa.

Cpeabl oOMTaHHA OPraHW3MOB: BO/IHAs, HA3E€MHO-BO3AYILIHAsA, IOYBCHHAs,
rnyOMHHAsT  TOJANOYBEHHAs,  BHYTpHOpraHuszmeHnHas.  @OHU3HKO-XUMUYECKUE
ocobeHHocTH cpea oburanus opraHu3zmoB. lIpucrnocoOneHuss OpraHu3MoB K
’KM3HHU B pa3HbIX Cpeaax.

buonornueckue putmbel. BHemnume w BHyTpeHHME pUTMBL. CyTOuHBIE M
roguyHble puTMBL. TIprcrnocobieHHOCTE OpraHu3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HHU.

Knznennele ¢opmer  opranm3moB. IlonstHe o KuU3HEeHHOH (dopme.
XKuznennsie GOpMbI pacTeHHI: JepeBbs, KyCTAPHUKH, KyCTADHHYKH, MHOTOJICTHHE



TpaBbl, OAHONETHHE TpaBbl. JKH3HEHHbIE (OPMBI JKUBOTHBIX: THAPOOHOHTHI,
reoOUOoHTBI, a3p0OHOHTBLI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue (bakTOpBI. Bunasr OMOTHYECKHUX B3aUMOJIEHCTBHI:
KOHKYPEeHIIHS, XHIMHHYECTBO, cHMOMO03 1 ero ¢dopmel. Ilapasutusm, koomeparms,
MYTYaIu3M, KOMMEHCAITH3M (KBapTHPAHTCTBO, HaxyieOHuuyecTBo). Herpoduueckue
B3aumojeicTeus  (tonuueckue, (Qopuueckue, ¢adpuueckue).  3HaucHUE
OMOTMYECKHX B3aMMOAEHCTBHHM JUIS CYIIECTBOBAHMS OPIraHH3MOB B Cpele
obutanus. [IpHHIKMIT KOHKYPEHTHOIO HCKJIFOUYEHHSI.

JlemoncTpanun

Tabnauupr U cxembl: «Dkojgoruyeckue (akTopb», «CBETOBOH cHekTp»,
«DKOJIOrMYECKHE TPYIIIbl KUBOTHBIX 10 OTHOLICHHUIO K CBETY», «TeIIOKpOBHbIE
)KMBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHBEIE», «DHU3MOTOTHYECKHE aJanTalun
KHMBOTHBIX», «Cpenbl oOWMTaHMsA OpraHusmMoB», «bBHOJOrHYECKHE PUTMbIY,
«Kusnennsie  Qopmbl  pacrenmity, «KusHeHHsie  (GOpMBI  KHBOTHBIXY,
«IKocHCcTEMa MIMPOKOIUCTBEHHOTO Jiecay», «IKOCHCTEMa XBOMHOro jeca», «Llenu
nuTaHus», «XumuudectBo», «llapasutuszm», «Konkypenuus», «CumOH03»,
«KommeHcammsmy.

Obopynosanue: repOapuM pacTeHM M IJKHBOTHBIX, MPHUCHOCOOICHHBIX K
BIMAHUIO Pa3IMYHBIX JKOJIOTHYECKMX (AKTOPOB, repOapumM CBETOIIOOMUBBIX,
TEHEeJIOOUBbIX M TEHEBBIHOCIMBBIX PACTEHHH, CBETOJIHOOMBBIC, TEHEIOOUBBIE H
TEHEBBIHOCIMBBIC KOMHATHBIC PACTCHHS, TepOapuu M KOJICKIIMH TETLIONIOOMBBIX,
3UMOCTOMKHX, MOPO30YCTONYHMBBIX PacTEHMil, dyydeiaa NTUL U 3Bepei, repbapuu
pacTteHuii, oTHOCAMMXCA K rurpodpuram, kcepoduram, me3opuTaMm, KOMHATHBIE
pacTeHHs JaHHBIX TPYMI, KOUIEKIHH KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpelax,
repbapun M KOJUIEKUMM PACTeHWH M KUBOTHBIX, O00JaJalOIIUX YepTamu
MPHUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHWAM YCIOBHH JKH3HM, Tepbapuum W
KOJUICKLMU PACTCHUIl M JKMBOTHBIX Pa3IMYHBbIX MKH3HCHHBIX (POPM, KOJUICKLUH
’KMBOTHBIX, YYaCTBYIOLIUX B pa3INuHbIX OMOTHYECKUX B3aUMOCHCTBUAX.

JlabopaTopnass padora «BpisBnenue npucnocoONeHHl OpraHu3MoOB K
BIIMSAHHUIO CBETaY.

JlaGoparopunass padora «BbisiBienue npucrnocobieHHil OpraHu3sMoB K
BJIMSHUIO TEMIECPATYPbD».

JlabopaTtopnasi pabora «AHATOMHUYECKHME OCOOCHHOCTH pacTeHWH Hu3
pa3HBIX MECT OOMTAHHUS».

Tema 8. Dxko/10rusi BUA0B U NONYJIALHH

DKOJIOrMYECKHE  XApaKTePUCTUKH  [ONYJISIHU. [Tonynsiuuss  Kak
Ouonoruueckas cucrema. Ponb HEOAHOPOAHOCTH cpejibl, (Ppuznueckux 6GapLepoB
ocobernHocTeil 6HONOTHH BHI0B B (hOPMHPOBAHWH TIPOCTPAHCTBEHHOW CTPYKTYPHI
nonyasauuid. OCHOBHBIC I0Ka3aTe/M NONYJSLMU: YHUCICHHOCTh, ILUIOTHOCTS,



BO3pacTHasi W T1I0JI0Basg CTPYKTYpa, pOXKIAeMOCTb, MNPHPOCT, TEMIT POCTa,
CMEpPTHOCTb, MUTPALU.

DKoJIoruYecKast CTpykrypa nonyisiuui. OmeHKa YHCIEHHOCTH TOMYJISIHH.
JnHamMuka nonyasuuyd U e€ peryiasius. bHOTHYECKHH MOTEHIMAN TMOMYJIALMH.
MoaenupoBanue guHaMHKN nonysasituyd. Kpusbie pocta YHCIEHHOCTH MOMYJISIUH.
Kpusbie BbDKkMBaHUMS. Peryisiuus YWCICHHOCTH HONYJsiLUi: poib (akTopos,
3aBUCAILMX U HE 3aBUCAIIMX OT IUIOTHOCTH. JKOJOTHYECKHE CTPATErHH BHJIOB (T- U
K-ctparerun).

[TonsaTe o0 sKkomormveckoil Huie Buaa. Mecroobutanme. MuoromepHas
MojieNlb dKoJoruuecko Humu Jxk.M. XatyuHcoHa. PasMepbl 5KOJIO0rM4ecKoi
Huy. [loTeHunanbHas U peajn30BaHHASI HULIK.

Bun kak cucrtema momynsimi. Apeanbl BHIOB. BHABI M HMX JKW3HEHHBIC
CTpaTeruu. JKOJOrHUYECKHE IKBUBAJICHTBI.

3aKOHOMEPHOCTH TOBEJACHUS M MHUIpanui JKUBOTHBIX. bHolorndeckue
MHBA3UU 4YKEPOIHBIX BUIOB.

JlemoHcTpanun

[Toprper: JIx. W. XaTunncon.

Tabnuupl u  cxeMbl:  «DKOJOTHYECKHE XapaKTePUCTHUKH  TOMYJISLIHU»,
«IIpocTpancTBeHHass  CTpykTrypa  nonyiasauuu», «BospactHeie  nupamubl
nonynsiuuu», «CKOPOCTh  3aceieHUsi IMOBEPXHOCTH 3eMJIM  pa3IMYHbIMH
opranuzmaMmu», «Moaens sxonorudeckon numu [k, M. Xatumnconar.

O6Gopynosanue: repbapun pacTeHHil, KOJUIGKIUH KUBOTHBIX.

Jlaboparopuass  pabora  «lIpucnocobnenusi ceMsiH  pacTeHH K
pacCeeHUIO».

Tema 9. Ikon0orus coobmecTB. IKOTOrHUYECKHE CHCTEMBI.

CooOmecTtBa opranm3sMoB. buonieHo3 u ero crpykrypa. CBs3m Mexmay
opraHu3sMaMu B OUOLICHO3E.

JxocuctemMa kak oTkpoiTas cucremMa (A. JIx. Tencnau). DyHKIHOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHCTEME: NPOAYIEHTHI, KOHCYMEHTBI, PEIYIECHTHI.
Tpoduueckne ypoBuu. Tpodmuueckme uenu m cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Uikl B 3kocucTemMax. KpyroBopoT BelllecTB U MOTOK YHEPIrHH
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTennW  IKOCHCTEMBbl. buomacca ®W  mpoayKims.
DKOJIOrMYECKHE MUPAMUIbI YHCE, OHOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpouru. Paykmyayuu.
HanpagiieHHble 3aKOHOMEpHbBIE CMEHBbI cooluiecTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCHM M HMX NPHYMHBL. AHTPONOT€HHBIE BO3ACHCTBHA Ha
cykneccun. Knumakcnoe coobmectBo. bruopaznooOpa3ue W MoaHOTa KPyroBopoTa
BCILECTB — OCHOBA YCTOHYMBOCTH COODILIECTB.



[Ipupoansie dKOCHCTEMBL. JKocucmemsl 03€p u pex. IKocucmemvl mopell u
OKeanos. Ikocucmemvbl myHop, 1eco6, cmenet, NyCmbiib.

AHTpOIOTEHHbIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pasnnuus
MEJ1y @HTPONOTCHHBIMH U TTPUPOAHBIMH 3KOCHCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTteMm. ['opoackas
¢nopa u ¢ayna. Cunanrponmzauus ropoackoil ¢ayusl. buonormueckoe wu
XO034HCTBEHHOE 3HAYEHHE arpodIKOCUCTEM H YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHS OCHOBHBIX B3aHMOJICHCTBUI OPraHU3MOB B
akocuctemax. Poiub kackaonoeo s¢hghexma u 6u008-30upukamopos (Kiouesvix
6U008) 6 yHkyuoHuposanuu skocucmem. I1epeHOC FHEPrUM M BEILECTB MEKILY
CMEHKHBIMHM IKOCHCTEMAMHU. YCTOMYHUBOCTh OPraHU3MOB, MOMY/ISALUNA U IKOCUCTEM
B YCIOBHAX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3/ICHCTBHIL.

Mexanuzmui 6030€tCmeEus 3aepsazHeHul  PazHbix munoe Ha
CYOOPeanuUIMeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOGHSX,
OCHO6bl  9KON02UHECKO20 — HOPMUPOBAHUA — AHMPONO2EHHO20  G030€UCMEU.
MeTo1010r1st MOHUTOPHHIA €CTECTBEHHBIX M AHTPOMOTEHHBIX SKOCHCTEM.

Jdemoncrpanun
[Toprper: A. JIx. Tenciu.
Tabauupl M CXEMBI: «Ctpyktypa  Omouenosa»,  «IKocucTeMa

HIMPOKOJIMCTBEHHOrO Jieca», «IKOCUCTEMa XBOUHOro seca», «DyHKIIMOHAIbHbIE
IPYINbl OPraHU3MOB B JKOCHUCTEME», «KpyroBopoT BEHIECTB B IKOCHCTEME»,
«llenu nuranus (nactOUILHAs, AETPUTHAS)», «IKOJIOrHUYECKasi TUpaMHaa YHCeI»,
«IKonoruyeckas nupammujaa Ouomacch», «IKOJIOrHUECKas MUPaMUIA YHEPTHHY,
«O6paszosanue 0onoray, «lleppuunas cykueccus», «BoccTaHoBieHHE Jieca MOCIe
noxapay, «JKocucTeMa o3epay, «ArpoleHo3», «KpyroBopor BeliecTs U MOTOK
IHEPTUH B arporenose», «[Ipumepsr ypdborkocuctem».

O0GopynoBanue: repOapun pacTeHMil, KOJUIEKIIMM HACEKOMbIX, Yy4elia MTHL| U
3BEpei, repOapuu KyJbTYPHBIX U JUKOPACTYLIUX PACTCHUH, aKBAPUYM KaK MOJCIb
IKOCHCTEMBI.

[MpakTnyeckas padora «M3yueHue u onucanne ypooIKOCHCTEMBI».

JlaGoparopunass pabGora «M3yuenue pasHooOpasusi MENKHX IOYBEHHBIX
YICHUCTOHOTMX B PA3HBIX 3KOCHUCTEMAX.

IKCKYpeHsi «IKCKypeHs B TUNUUYHBIA OuoreoneHos (B aydpaBy, OepesHsk,
CJIbHUK, HA CYXO/10/IbHBIH HJIH MOMMEHHBIH JIYT, 03€p0, D0JI0TO)».

IKCKYpeHs «DKCKYpCHs B arpoidKocucTemy (Ha mojie MIM B TEIUTMYHOE
XO034HCTBO)».

Tema 10. buocepa — riodabHas IKoCHCTEMA

Bbuocdepa — obmennanerapuas obGosouka 3emiu, Tjie CYHIECTBYET HIH
cyuiecTBOBasa HU3Hb. PazBurtue npeacrasieHuit o Ouochepe B tpyaax 3J. 3rocca.



Yuenne B. U. Bepuaackoro o 6uochepe. O6mactu 6nochepst u eé cocras. Kupoe
BeIeCTBO Onocdepsl U ero (PyHKIHH.

3aKOHOMEpPHOCTH cyuiecTBoBaHusi Onochepsl. OcobeHHocTH Guochepbl Kak
rao0ansHOM PKocucTeMbl. JIuHamuueckoe paBHoBecHe B Onoctepe. KpyroBopors
BEIIeCTB H OMOreoXMMHYECKHe IMKIIbI (yriaeposaa, asora). PUTMHYHOCT siBIEHUIN
B Ouocdepe.

3onanbHOCTH Onochepnl. [lonsTne o Omome. OcHOBHbIE OHOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeCa, CMELIAHHbIC W IIMPOKOJIMCTBECHHBIC JIeca, CTEINH, CABAHHBI,
MyCTBIHH, TPOTIHYECKHE JIeca, BEICOKOTOphs. KimMart, pacTUTeNbHbII U )KHBOTHBII
MUp OMOMOB CYIIN.

CtpykTypa v QyHKLMS KUBBIX CHCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIMAlIa 1
onochepHBIX QyHKITHIA.

Jdemoncrpanun

[Toprpersi: B. U. Bepuaackuii, 3. 31occ.

TaGnuupr u cxemsbl: «l'eocdepnr 3emnm», «KpyroBopor azora B NPHPOAE»,
«Kpyroeopor yriepoga B mnpupoje», «KpyroBopor KucIopoga B IMPHPOAE»,
«KpyrosopoT Boabl B npupozae», «OcHoBHbie OHOMBI cymn», «Kinumarnyeckne
nosica 3emumny, «Tynapay, «Taiiray, «Cmemanubiid secy, «llIupokojucTBeHHbI#H
necy, «Crenby, «CaBannay», «llycteina», « Tponuyeckuit aecy.

ObopynoBanue: repbapun pacTeHHid pa3HbIX OHOMOB, KOJUIEKIIMH JKHBOTHBIX.

Tema 11. YestoBek u oOKpyKalouias cpejaa

OKOJIOTHYECKHEe KpHU3MChl M HMX TNpu4uHbl. Bo3jgeiicTtBue uenoBeka Ha
ouocepy. 3arpszHenue Bo3aylwHOH cpeapl. Oxpana Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpenbl. Oxpana BOAHBIX pecypcoB. Paspymenue mnousbl. Oxpana
MOYBEHHBIX pecypcoB. M3meHeHue kinmara.

AHTPOITIOT€HHOE BO3JEHCTBHE HA PACTHUTEIbHBIM M KMBOTHBIM MHp. Oxpana
pPACTUTENBHOIO M JKUBOTHOrO Mupa. OCHOBHBIC NPUHIMIIBL OXPaHbl IPHPO/BL.
Kpachubie kHuru. Oco00 oxpansembie npupojanbie Ttepputopun (OOIIT).
boranuyeckue cajbl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIC TIPUHIIMITBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUYCCTBA M MPHUPOIBI.
PanponanbHoe  NPHPOJOINONbL3OBAHME M COXpaHeHHe  OGMOJIOrHYECKOro
pazHooOpasus 3emiu. OOmmME 3aKOHOMEPHOCTH TIJI00ANBHBIX JKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3UCa H €ro BEPOATHBIE MOCIECTBHS.

PazBuTHe MeTOJI0B MOHWTOPHHIAa pPa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemubvie ucciedoeanus nepexooa K pecypcocbepezaiowjen u
KOHKYpeHmocnocobHnol suepeemuxe. buonocuueckoe pasnoobpasue u 6uopecypcoi.
Hayuonanvnvie ungpopmayuonnvie cucmemsl, obecneuusawoujue o0ocmyn K
unhopmayuu  nO  COCMOAHUIO  OMOCIbHBIX BUO08 U  IKocucmem. OcHOBbI



aKopeaburumayuu  dKocucmem u Ccnocobvoe 6opvbvl ¢ OUONOEPENCOCHUAMU.
Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCMEM.

JlemoncTpanuun

Tabmuuer w  cxembl:  «3arps3Henne  atmochepb»,  «3arps3HEHHE
ruapoceps», «3arpsazuenne nouBb», «llapuuxoBbiii  dddexr», «Ocobo
OXPaHSEMbIE IIPUPOJIHBIC TEPPUTOpUN», «Moaeu yrpasiseMoro MUpa».
ObopymoBanue: ¢otorpadum oxpaHsSEeMbIX pacTeHHH M JKMBOTHBIX KpacHoii
kHuru Poccuiickoit @enepaunn, KpacHoi KHHUTM peruoHa.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMUI I10
BUOJIOI'HHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHHA K pe3ylabTaTaM OCBOCHHSA
ofyuaromMuMHCsT TporpaMm  cpeaHero odmero oOpa3oBaHus: JHYHOCTHBIE,
METAIpe/JIMETHbIC U MPEIMETHBIE.

B cTpyKType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHHS MPOrpaMMBbI 10 OMOJIOTHH
BBIJICJICHBI CJICAYIOIIME COCTABJIAIOLINE: OCO3HAHHE O0YUAIIMMMHUCA POCCHICKOMN
rpa)JIaHCKOH MIEHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOONPEACICHUIO, Haluyue Mmomusayuu K OOYYCHHI0  OHOJIOrUH,
yenenanpasienHoe paszgumiue BHYTPEHHUX YOEKIEHUH JIMYHOCTH HA OCHOBE
KJIIOYEBBIX IIEHHOCTEH W MCTOPHYECKHX TpaAMIHMi pa3BUTHUA OMOJIOTHYECKOTO
3HAHUSA, 2OMOBHOCIb U CROCOOHOCML 0DYUAIOIIMXCS PYKOBOJICTBOBATLCA B CBOECH
JIEATENBHOCTH L[EHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMU, TMPHCYIIHMH CHCTEME
OHonOruYeckoro  oOpa3oBaHMs, HaIuyue  NPABOCO3HAHUS  IKOIOTHYECKON
KyJbTYPbl, CHOCOOHOCMU CMABUMb TN U CTPOUTH )KU3HEHHBIE TJIAHBI.

JImyHOCTHBIE pe3yJbTaThl OCBOCHHUS MTPOTPAMMEI TI0 OMOJIOTHH JIOCTHTAIOTCA
B €JMHCTBE Yy4yeOHOW W BOCHHUTATEIbHOHW JAEATEIBLHOCTH B COOTBETCTBHH C
TPaAMLIMOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMH, UCTOPHYECKMMH U JTYXOBHO-
HPABCTBEHHBIMH LEHHOCTSAMH, MPUHATHIMH B OOIIECTBE NPaBHJIAMH M HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT TMIpPOLIECCAM CAaMOTIO3HAHMSA, CAMOBOCIIHTAHHUS W
CaMOpa3BUTHUs, PA3BUTHS BHYTPCHHEH MO3ULMUH JIMYHOCTH, MNATPHOTH3MA U
YBaXKCHHUs K 3aKOHY U IPaBOMNOPAJKY, YEJIOBEKY Tpy/Aa U CTapiieMy MOKOJIEHHIO,
B3aMMHOIO YBa)KE€HHA, OEpPEKHOr0 OTHOWMIEHUS K KYJIbTYPHOMY HACIEIHIO H
TPaJAUIIMAM MHOTOHallMOHANBLHOrO Hapoja Poccuiickoit Denepaumnu, npupoae u
OKpYyKalolei cpee.

JluyHOoCTHBIE pe3yJabTaThl OCBOEHHS yueOHoro rmpeamera «buonorus»
JIOJIKHBI OTpakaTh TOTOBHOCTh H CIIOCOOHOCTh 00y4YarOIIMXCs PYKOBOACTBOBATHCA
chopMUpPOBAHHOW BHYTPEHHEH TMO3WLHMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpPUEHTAIMH, TO3UTUBHBIX  BHYTPEHHHMX  YOEXKJIEHHMH, COOTBETCTBYIOLIHX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOro oO0lIecTBa, paclIUpeHUe KU3HEHHOTO
ONbITA U ONBITA ACATEILHOCTH B ITPOLIECCE PEAJMU3aLMH OCHOBHBIX HAIPABICHHUM
BOCMUTATE/ILHON AEATENBHOCTH, B TOM YHCIIE B HACTH:

1) rpam1ancKoro BOCIUTAHMNSA:

c¢()OpMHPOBAHHOCTH I'PAKAAHCKON MO3ULIHH 00yUaIOEerocs Kak akTHBHOTO
OTBETCTBEHHOI'0 YJIeHA POCCUICKOro 001IecTBa;

OCO3HAHHE CBOMX KOHCTHTYLIMOHHBIX TIpaB M O00A3aHHOCTEH, YBaKEHHE
3aKOHA M MPpaBOMOPAIKA;



TOTOBHOCTb K COBMECTHOH TBOpPYECKOH JEATENBHOCTH TIPU CO3JIaHHUM
y4eOHBIX MPOEKTOB, PEHICHUH Y4YEOHBIX M MO3HABATEJIBHBIX 3a/1a4, BIMOJHCHUH
OHOJIOrMYECKHUX 3KCIIEPUMEHTOB;

CrOCOOHOCTh  OMpeAesiATh COOCTBEHHYIO TMO3HMIMIO 1O OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM JKH3HU U OOBSACHATD €&;

YMCHUE YUYUTBHIBATH B CBOMX JICUCTBUAX HEOOXOAUMOCTb KOHCTPYKTHBHOIO
B3aMMO/ICHCTBHSA JIIOJIEN C pasHBIMHU YOEKIECHUSIMH, KYJIbTYPHBIMH HIEHHOCTAMH M
COLIMAJIBHBIM TT0JIOKEHHEM;

FOTOBHOCTb K COTPYAHHYECTBY B TMPOILIECCE COBMECTHOrO BbINOJIHEHHUSA
y4eOHbIX, T[103HABATENIbHBIX W HMCCIEHOBATEIIbCKUX 3a/la4y, YBaKUTEIbHOTO
OTHOLIEHHS! K MHEHHUIO OIMOHEHTOB IMPU OOCYXKIAEHUH CIIOPHBIX BOIMPOCOB
OMOTOTUYECKOTO COACPKAHHS;

rOTOBHOCTH K T'YMaHUTAPHOM H BOJIOHTEPCKOH ACATEILHOCTH;

2) NIATPHOTHYECKOIr0 BOCIIUTAHMS:

c(OpMHPOBAHHOCTH POCCUUCKOM rpaxIaHCKON UJICHTHYHOCTH,
MaTpUOTH3MA, YBAXKEHHS K CBOEMY Hapojly, YyBCTBA OTBETCTBEHHOCTH Iepes
Poamuo#, ropaoctu 3a cBOM KpaH, cBo PoauMHy, CBOH S3BIK M KYJIbTYPY,
[POLJIOE M HACTOSILEE MHOIOHALMOHAILHOTO Hapoaa Poccuu;

[ICHHOCTHOE OTHOIIEHHE K IPUPOJAHOMY HACJIEAMIO U NAMATHUKAM IPUPOJIbI,
NOCTUAKEHUsAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CTOCOOHOCTH OIIEHMBATh BKJIAJL POCCHUCKMX YYEHBIX B CTAHOBICHHE M
pasButHe OHOJIOrMHM, TMOHUMAHUS 3HAUYEHUST OMOJIOTMM B IO3HAHHU 3aKOHOB
MPUPO/IBI, B JKH3HU YEIOBEKA U COBPEMEHHOT0 0011[ECTBA;

uaekHas yOexJIEHHOCTh, TOTOBHOCTh K CJIYXEHHI M 3amure OTeudecTsa,
OTBETCTBEHHOCTD 3a ero cyanoy;

3) AYXOBHO-HPABCTBEHHOT 0 BOCITHTAHHS:

OCO3HAHUE IYXOBHbIX HEHHOCTEH POCCHICKOr0 HApoOaa;

chopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3STHYCCKOIO [TOBEACHMUS;

CIOCOOHOCTh OILIGHWBATH CHUTYallMK0 M TIPUHHUMAaTh OCO3HAHHBIE PEIICHHS,
OPHEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI 1 1ICHHOCTH;

OCO3HAHME JIMYHOI'O BKJIAJa B OCTPOCHHE YCTOHUHMBOI0O Oy1yLIEro;

OTBETCTBEHHOC OTHOIICHHUE K CBOMM POAUTENIAM, CO3JaHUI0 CEMBU HA OCHOBE
OCO3HAHHOTO TPHUHATHA [ICHHOCTEH CEMEMHON KM3HW B COOTBETCTBUM C
TpaauLusiMu HapoaoB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIHTAHMUS:

ICTETUYECKOE OTHOLICHUE K MUPY, BKIKOYAs 3CTETUKY OblTa, HAY4YHOrO U
TEXHUYECKOrO TBOPYECTBA, CMIOPTA. TPYAa, OOIIECTBEHHBIX OTHOIIEHHH;

MOHUMAaHKE YMOIIMOHAIIBHOTO BO3JI€MCTBUSA KUBOH MPUPO/IbI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIP@KCHHUIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSBJIATH KAYECTBA TBOPYECKOI JIHYHOCTH;

5) ¢pusuveckoro BoCcUTAHMS, (GOpPMHUPOBAHHS KYJIBTYPbI 310POBbSl H
IMOIHOHATIBLHOTO 0J1ar oMoy I Hs:

MOHMMAHWE M peanu3aims 3J0poBoro u Oes3omacHoro obpasza HKWU3HH
(3gopoBoe  nuTaHue, COOJIIOJICHME TIMIMECHUYECKHUX I[IPaBUII MU HOPM,
cOamaHCHPOBAaHHBIH PEXUM 3aHATHH W OTAbIXa, perynspHas ¢usndeckKas
aKTHBHOCTB), OEpeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOLIEHHS K
coOcTBeHHOMY (PH3HYECKOMY M NMCHXHYECKOMY 3/I0POBbIO;

MOHMMAHHE LEHHOCTU T[PaBUJ HHAMBHUAYAJIBHOIO M  KOJUIEKTHBHOTO
0e30MacHOro MOBE/ICHHUs B CUTYalUsAX, YI'POKAIOIIUX 3/I0POBbI0 U JKH3HU JIHOJICH;

OCO3HAHME MOCHEACTBUH W HEMPUATHS BPEIHBIX MPHUBBIUEK (ymoTpeOmeHus
AJIKOT0J1s, HAPKOTHKOB, KYPEHHS );

6) TPy10BOT0 BOCIUTAHMS:

TOTOBHOCTB K TPYIY, OCO3HAHUE IEHHOCTH MAaCTEPCTBA, TPYI0.II00HE;

FOTOBHOCTh K AKTHBHOM JAESTENBHOCTH TEXHOJOTHYeCKOW M COLHaIbLHOM
HAIIPaBJIECHHOCTH, CIOCOOHOCTL MHHULIMHPOBATH, TUIAHUPOBATL M CAMOCTOSITEIIBHO
BBITNOJIHATH TAKYIO JACATE/IbHOCTD;

MHTEPEC K pasiauyHbM cdepam npodecCHOHANBHOM AEATEIBHOCTH, YMEHHE
coBepllaThb OCO3HaHHBIH BbIOOp Oyaymeid mnpodeccun ©  peain3oBbIBATH
COﬁCTBCHHBIE KHU3HCHHBIC TIJIAHBI,

IFOTOBHOCTb M CHOCOOHOCTHL K o00pa3oBaHHIO W caMO00pa30BaHHI) Ha
MPOTSKEHUH BCEH KU3HU;

7) 3KOJIOrH4eCKOIr0 BOCIIMTAHUA

IKOJOTHYECKH [eNieco00pa3Hoe OTHOIIEHHE K MPHPOAE KaK HWCTOYHHUKY
)KH3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHHSA;

[OBBIIICHUE YPOBHS HKOJIOTMYECKON KYJbTYpbl: HNPUOOPETEHHE OIllbITa
IUIAHUPOBAHUSA [OCTYIIKOB UM OLEHKM WX BO3MOKHBIX [OCJIEACTBUI s
OKpY’KaloIlen cpeibl;

OCO3HaHME IJI00ATBHOrO XapakTepa JKOJIOTHYECKHX mpobiieM M myTel Hx
pelieHHus;

CIIOCOOHOCTBL  HCIOJB30BaTh NPHOOpPETaeMble MNpPH HU3YyHYEHUH OHOIOrUH
3HAHWUS M YMEHUS TpH pelieHud npodieM, CBI3aHHBIX C PAMOHAILHBIM
NPUPOAONOAL30BaHUEM  (COOJIIOZICHUWE  TpaBWi  [MOBEACHHS B NPHUPOJE,
HANPaBJIEHHBIX HA COXPAHCHHE PAaBHOBECHS B JIKOCHCTEMAX, OXpaHy BHJIOB,
KocucTeM, 6uochepsi);

AKTMBHOE  HENPUATHE JCHCTBUM, NPHHOCAIIMX Bpeld  OKPYKAIOIIEH
MPUPOJHON Cpejie, YMEHHME NPOTHO3MPOBATH HEONAronpuATHBIE JKOJIOTHYECKHE
II0CJIC/ICTBUS NIPEAIIPUHUMACMbIX ACHCTBUH M NIPEAOTBpAIATh UX;



HaJTHYHUC PasBHTOr0 3KOJMOTHYCCKOTI0O MLILIJICHUA, HKOJIOTHYECKOH KYJIBTYPHI,
onbITa JEATEIbHOCTH IKOJIOrMHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMM B TO3HABATEIbHOH, KOMMYHHKAaTHBHOH M COIMAJIbHOMN
TNPaKTHKE, TOTOBHOCTH K Y4YaCTHIO B Hp&KTH‘IECKOﬁ JCATCIIBHOCTH IKOJIOTHYECKOMN
HarpaBJICHHOCTH;

8) neHHOCTH HAYYHOI O MO3HAHMA:

Cc()OPMHPOBAHHOCTE MHPOBO33PEHHSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BHTHSI HAyKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HA JMAJIOre
KyJbTYp, CIIOCOOCTBYIONIEr0 OCO3HAHHIO CBOET0 MECTa B MOJHKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M YHUTATENbCKOH KyJIbTYPbl Kak CpeCcTBa
B3aUMOJICHCTBHS MEX/Y JIFOJIbMHU U [TI03HAHUSA MUPA,

NOHUMaHKue creruuky OHONOTHM KaK HayKH, OCO3HAaHHA €€ poiau B
(pOpMHPOBAHUH PALIHOHATBHOTO HAYYHOrO MBIILJICHUS, CO3/laHUH LIEJIOCTHOTO
npejcTaBaeHuss 00 OKpY)KaloleM MHpe Kak O €JAWHCTBE IPHUPO/bl, YeIO0BEKa M
o01IeCTBa, B IMO3HAHMHM NPHPOAHBIX 3aKOHOMEPHOCTEH M PEHICHHH Mpoliem
COXpaHeHUs MPHUPOJIHOIO PABHOBECHS;

yOEXKJAEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUISI COBPEMEHHOH LIMBUIN3AIMH:
obecrieyeHHss HOBOTO YpPOBHSI Pa3BHTHS MEJIMLIHHBI, CO3/laHUE IIEPCIEKTHBHBIX
OMOTEXHONOTMH, CHNOCOOHBIX  pemarbk  pecypcHbie  NpOOAEMBI  pa3sBHUTHA
4eJI0BEYECTBa, MOUCKA MyTel BbIXOJA U3 II00ANBHBIX IKOJIOrMYECKUX MpodiieM U
obecrieyeHus  mepexoja K YCTOWYMBOMY  Pa3BUTHIO,  PAallHOHAIBHOMY
UCIIOJIB30BAHUIO NPHUPOJHBIX pecypcoB M (POPMHUPOBAHUI) HOBLIX CTaHIApTOB
KU3HMU,

3aMHTEPECOBAHHOCTh B TOJNYYEHUHM OHOJOrMYECKMX 3HAHHW B LENAX
MOBBILICHUSA O0IIeH KynbTypbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (PyHKIIMOHAIILHOH rPpaMOTHOCTH oOydarommuxcs, hopmMupyemoit
[IPU U3YUYEHHUU OUOJIOTUH;

[IOHUMAHKUE CYIIHOCTH METOJAOB II03HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJIb30BaTh I[IOJy4YaeMble 3HAHUSA JUIS aHajlu3a H
OOBACHCHUA ABJICHHI OKPYXKAIOWIEro MHpa M NMPOUCXOAAIINX B HEM HM3MCHCHHIA,
YMCHHC [I€IaTh 000CHOBaHHbBIE 3aKJIIOYEHHUSI Ha OCHOBE Hay4YHbIX q)aKTOB H
VIMCIOIIMXCS JaHHBIX C LEJIBIO MOJIYYCHUS JOCTOBEPHBIX BBIBOOB,;

CMOCOOHOCTh CaMOCTOATENIBHO HCIOJIB30BAaTh OMOJIOTHYECKHE 3HAHHUA s
penieHust npodieM B peaabHbIX KU3HEHHBIX CUTYALUsAX;

OCO3HAHHEC ICHHOCTH Hay‘-]HOﬁ ACATCIBHOCTH, TOTOBHOCTL OCYHICCTBIATE
IIPOCKTHYIO M HCCIACO0BATCIIbCKYIO ACATCIBHOCTD HHIUMBHIYalIbHO U B I'PYIIIIC,

FOTOBHOCTE M CIOCOOHOCTE K  HENPEPBIBHOMY  00pa3oBaHHIO H
caM000pa30BaHNI0, K AKTHBHOMY TIOJYYEHHIO HOBBIX 3HAaHUHW MO OHMOJOTHH B
COOTBETCTBHHM C JKU3HCHHBIMU ITOTPEOHOCTIMH.



METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbhl OCBOEHUs yd4eOHOro mpeamera «buomorusy»
BKITIOYAIOT: 3HAYMMBIE I (OPMHPOBAHHMS MHPOBO33PEHUS 0OydaromIMXcs
MEKIUCIHTIIMHAPHBIE (MEXKIIpeAMeTHbIe) 00IeHayYHbIe MOHATHSA, OTpayKalomne
LEJOCTHOCTh HAYYHOM KapTHHbI MuUpa M cneuu@uKy METOJ0B MO3HAHMS,
UCIO/IBb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, IHEPIHs, SBIECHHE, MPOLECC,
CHCTeMa, Hay4yHbli (DaKT, NMPUHIIMIL, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOopus,
MCCICOBAHWE,  HAOMIOJCHWE,  M3MCPCHHE,  IKCICPUMECHT M JIpyruc);
yHHUBepcallbHble yueOHble JAeiicTBHA (MO3HaBaTellbHbIE, KOMMYHHKAaTHBHbIE,

peryasTUBHBIC), obecrneunBarolme dopmupoBanue (yHKIIMOHAIBHOM
rPaMOTHOCTH M COLMAJILHOM KOMIIETEHIMH OOydalluxcs; CrocoOHOCTh
00yJarommxcs HCTIONIB30BATh OCBOCHHBIE MEIKIUCIUTIITHHAPHBIC,

MHUPOBO33pDEHYECKHE 3HAHMA M  YHUBEpCaibHble yuyeOHble JEeHCTBHS B
[103HABATEJILHOM U COLUATIBHON MPAKTHUKE.

B pesynprate w3yueHus OWONOTMM Ha YpOBHE CpeaHEro oO0mero
oOpa3zoBanuss y oOyuarwiierocss Oyayr copMHpOBaHBI  IMO3HABATEIbHBIC
YHUBEPCAIbHBIC y4eOHbIe ACHCTBUA, KOMMYHHKATHBHBIC YHUBEpCAIbHBIC YUeOHbIC
NEHUCTBUA, PEryisiTHBHbIE YHHBEpCaJlbHbIe YyueOHble [eHCTBHUS, COBMECTHAs
JICATECILHOCTb.

MeranpeaMeTHbie pe3yabTaTbl OCBOCHHMS MPOrpaMMbl CpeaHEro O0O0mero
00pa3oBaHus IOJDKHBI OTPaXaTh:

OBaajenue YHHBEpCaAbHbIMH y4eOHbIMH No3HaBaTe/IbHBIMH
JNeHCTBUSIMH:

1) 6a30BbIe JJOTHYECKHE AeHCTBHA:

caMoCTOsATeTbHO  (OpMYyJIHpOBaTh W aKTyaJIH3UpOBaTh  IMMpobJiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

MCIIOJIB30BaTh IPH OCBOCHHHM 3HAHMH NPUEMBI JIOTMYECKOTO MbILLICHHUS
(aHanm3a, cuHTE3a, CpaBHEHMS, Kllaccu(pukauuu, 0000UIeHNs ), PaCKPBIBATH CMBICII
OMOOTHYECKHUX TOHATHH (BBIIETATh UX XapaKTepHbIE MPHU3HAKH, YCTAHABIWBATH
CBSI3U C JIPYTUMH TOHATHUSIMH);

ONpeAeNiATh LeJd JACATEIbHOCTH, 3ajaBasg napaMeTpbl M KPUTEPHH HX
MOCTHKEHHUSA, COOTHOCHTB PE3YJIBTATHI ACATEILHOCTH C MOCTABICHHBIMU 1IETSIMHU;

MCIIONB30BaTh OMOJIOrHUECKUE MOHATHS 1151 00bsCHEHUs! ()AKTOB U SIBICHUIN
YKUBOH MPUPOJIBI;

CTPOUTHL JIOTMYECKUE PacCCYKJICHUS (MHAYKTUBHbIC, JACAYKTHBHbIC, [0
AHAJIOTUM), BBISBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEYHSI B paccMaTpUBaAEMbIX
ABJICHUAX, (POPMYJIMPOBATH BBIBOAbI M 3aKIIOYECHNS,;

MPUMEHSTH CXEMHO-MOJIEIbHBIE cpeiacTBa LTSI npeacTaBIeHus
CYLIECTBEHHBIX CBA3€H M OTHOLICHUI B M3y4aeMbIX OMOJIOrMYecKMX 00BEKTaXx, a



TAKKE  TPOTHUBOPEYM  pasHOro  poja,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOUYHHUKAX;

pa3padaThiBaTh TUIAH PELIEHUS] MPOOJIEMBbI C YYETOM aHAIW3a HUMEIOIIHUXCS
MaTepHaJbHBIX U HEMaTepHaabHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTD, OIEHUBATH COOTBETCTBHE PE3yJILTATOB
LEJIM, OLICHUBATh PUCKH [MOCICACTBUI JACATCIILHOCTH;

KOOPJIMHUPOBATh M  BBINOJIHATE pabdoTy B  YCIOBHAX  pEaNbHOIO,
BUPTYaJIbHOIO M KOMOMHMPOBAHHOIO B3aMMO/ICHCTBHS;

pPa3BUBATh KPEATHBHOE MBILUICHHE MPU PEeIIeHHH KU3HEHHBIX MPo0iIeMm.

2) 6a3oBbIe MCCIIEI0BATEILCKHUE JICHCTBHA:

BJIAJICTh HaBbIKAMH Y4e€OHO-MCCIIeI0BATENbCKOH U MIPOEKTHOH JIeATEIbHOCTH,
HaBBIKAMH  pa3pemieHHs MpoOiIeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEJILHOMY MOUCKY METO/I0B PEHICHHUs MPAKTUYECKHUX 3a/1a4, MPUMEHEHUIO
pasIUYHbIX METO/0B NO3HAHHS;

WCIIOJIb30BaTh PA3AUYHbBIE BHUbl JICATEIBHOCTH 10 TMOJYYECHHIO HOBOTO
3HAHMS, €r0 HWHTEPNpeTaluu, NpeoOpa3soBaHHI0O M NPUMEHEHHIO B y4YeOHBIX
CHUTYALIMAX, B TOM YHCJIC TIPH CO3/IaHHH YYeOHBIX M COLMAIBHBIX ITPOSKTOB;

(popMHpOBaTH HAYYHBIH THI MBILUICHUS, BJIaJCTh HAYYHOH TEPMHHOJIOTHEI,
KJIFOYECBBIMH TMOHATHAMH U METOJIaMH;

cTaBuTh M (opmyaupoBaTh COOCTBEHHbIE 3ajJauyd B 00pa30BaTeILHOM
JACATCITBHOCTH M JKU3HEHHBIX CHTYalUAX;

BbISABJIATh [IPUYHHHO-CJIEJACTBEHHbIE CBS3M H aKTyallM3HpOBaTh 3ajavy,
BBIIBUTATh THNOTE3y €€ peleHus, HaXOAMTh apryMEHTBhl Uil JI0Ka3aTelbCTBa
CBOMX YTBEP)KIECHHH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH PELLIEHUA;

aHAJIM3UPOBAaTh TMOJIYYEHHbIE B XOJE€ PEIIeHUs 3ajJayd  pe3yJibTaThl,
KPUTHYECKH OIIEHHBATh MX JIOCTOBEPHOCTH, MPOTHO3MPOBATH W3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLCHKY HOBBIM CUTYaLUAM, OLCHUBATH IPHOOPETEHHBIN OIBIT;

OCYHIIECTBIIATH LENEHANPABIEHHBIH IMONCK MEPEHOCa CPEACTB H CIIOCO0OB
JICHCTBUA B MPOPECCUOHANIBHYIO CPeLy;

yMETh MEPEHOCUTh 3HAHMS B TMO3HABATEIbHYIO M IMPAKTHYECKYI0 00JacTH
KH3HECATEIIBHOCTH,

yMeTh HHTETPUPOBATh 3HAHUSA M3 PA3HBIX NPEAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE WJEH, MpeAaraTb OPHIrHHAIBHBIE MOAXOALI U PEUICHUS,
CTaBUTB NMPOOIEMBI M 3a/1auH, A0MYCKAIOIIHE aJTbTePHATHBHBIC PCHICHHS.

3) pabora ¢ unpopmaumeii:

OPHEHTHUPOBATHCA B PA3IMYHBIX HCTOYHHKAX MH(pOpMAIMH (TEKCTE y4eOHOTro
nocobus, HAyIHO-TIOMYJAPHOH JWTepaType, OHOJOTHYECKHX CIOBapAX W
CHPaBOYHHMKAX, KOMIBIOTCPHBIX Oa3ax [AaHHbIX, B MHTepHere), aHanM3MpoOBaTh



nH(OPMAIMIO Pa3TUYHBIX BHAO0B U (DOPM NPEJICTABICHHS, KPUTHYECKHU OLICHHBATH
¢€ JJOCTOBEPHOCTb ¥ HENTPOTHUBOPEUHUBOCTD;

(opMynIHpOBATH 3aMPOCHl ¥ MPUMEHSATh PA3IUYHBIE METO/bI NPH MOHCKE H
otOope Ononmornyeckoi HH(POPMAIMH, HEOOXOAUMOH IS BBIMOJIHEHHS YYeOHBIX
3aj1a4;

npuodpeTaTh ONbIT HCHOIL30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOJIOTHi{, COBEPIIEHCTBOBATh KYJIBTYPY aKTHBHOI'O MCIOJIB30BaHUSA Pa3IHYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITETLHO ~ BBIOMpaATh  ONTHUMalbHYI0  (OpMy  TpejacTaBiIeHHS
Ouonoruyeckoil MHGopmauu (Cxemsl, rpauKH, AuarpaMmbl, TabaUIbI, PHCYHKH
U JIpyroe);

UCTIONB30BaTh HAY4YHBIH A3BIK B KayecTBE cCpejcTBa mpu paborte cC
Ouonoruueckoi  MHpOpMauMel: TNPUMEHAThL XMMHYECKHE, (H3HYECKHEe ¢
MATEMaTHYECKHE 3HAKH M CHUMBOJIBL, (opMylibl, abOpeBUaTYpy, HOMEHKJIATYPY,
MCTIONb30BaTh M Mpeo0pa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKUE  CPEICTBA
HATJIAIHOCTH;

B/IaJICTh ~ HaBBIKAMM  paclo3HaBaHMSA W 3al0UTBI  WH(pOPMAaLUH,
HMH(OPMALIMOHHOH 6€30MaCHOCTH IMYHOCTH.

OBj1ajeHue YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€ HCTBHAMM:

1) odienme:

OCYLIECTBIIATH KOMMYHHKALIMH BO BCeX chepax KU3HH, aKTHBHO y4aCcTBOBATh
B JIMAJIOTe WM JIMCKYCCHH IO CYIIECTBY 00CYyKJaeMOH TeMmbl (yMEHHE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXKJCHHUS OTHOCHUTEIBHO BBIMOJHEHUS MpejularaeMon
3a/a4M, YYMTHIBaTh MHTEPECHI M COIIACOBAHHOCTH MO3WUIMUH APYIHMX YYaCTHHKOB
JIMAJIOTa WIIH JIMCKYCCHH);

pacnosHaBaTh HeBepOajdbHbIE CpeAcTBa OOLIEHHA, MOHUMATh 3HAYCHHE
COLHAJIbHBIX 3HAKOB, NPEAIIOCHUIOK BO3HMKHOBEHMsI KOH(IMKTHBIX CHTYyallHH,
YMETh CMAr4aTh KOH(IUKTBI M BECTH [1€PETOBOPSI;

BIIAJIETh Pa3IMYHBIMU criocobamMu OOIIEHHS W B3aWMOZEHCTBHUSA, TIOHUMAThH
HaMEpPEeHUs JIPYTUX JIIOJCH, MPOSBIIATh YBAKHUTCIBHOC OTHOIICHNUE K COOCCEHUKY
U B KOPpEeKTHOH hopme GopMyIMpoBaTh CBOH BO3PAKCHUS;

pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOYKY 3PEHHMS C MCIOJIL30BaHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMecTHAs IeATeIbHOCTh:

MOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M HMHAMBHIYaJIbHON
padoThI IIpU pelleHuH OUOIOrnyecKou npodemsl, 000CHOBbIBATL HEOOXOAUMOCTh
NPUMEHEHHUA TPYNIIOBLIX (POPM B3aUMOJICHCTBHA NIPH PELIEHHH Y4eOHOM 3a1a4H,

BHIOMpATh TEMAaTUKy W METOIbl COBMECTHBIX AEHCTBHH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Kak/10I0 YiCHA KOJJICKTUBA,



NPUHUMATL  LEAM  COBMECTHON  JICATENLHOCTH, OpPraHU30BBIBATH H
KOOPJIMHUPOBATh ACHCTBHUA MO €€ JOCTHIKEHHIO: COCTABJISATH IUIAH JCHCTBMIA,
pacnpeiensTe pojid ¢ Y4Y4ETOM MHEHMH YYaCTHHMKOB, OOCYXJaTh pe3yabTaThl
COBMECTHO# padoTHI;

OILIEHHMBATh Ka4yeCTBO CBOETr0 BKJAJa M KaKJOTO0 y4acTHHKAa KOMaHibl B
001U pe3yabTaT 110 pa3pabOTaHHBIM KPUTEPUIM:

npe/uiaraTh HOBBIE T[POEKTHI, OLEHMBATH HJAEH C TO3MIHUHM HOBH3HBI,
OPUTMHAJBHOCTH, MPAKTHYECKOH 3HAUUMOCTH;

OCYIIECTBJIATh TO3WTHBHOE CTpaTerHvYecKoe TMOBEACHHE B pa3IHYHBIX
CHTYaLUsX, IPOSABISATE TBOPYECTBO U BOOOpakeHHe, ObITh MHUIIUATHBHBIM.

Osiagenue yHHBepCcaJbHbIMU PEryJAsSTHBHBIMH JIeHCTBHSAMH:

1) camoopranu3anms:

MCIIOJIBL30BATh OMOJOrMYECKUE 3HAHMsA /U1 BBIABIACHHUA 1podjieM M HX
perieHus B KHU3HEHHBIX H YUeOHBIX CHUTYAIUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJOTMYECKMX 3HAHUU LIEJIEBLIE U CMBICIOBBIE
YCTAHOBKH B CBOMX JEHCTBMSIX M MOCTYIKAX MO OTHOLIECHHUIO K KMBOW MPUPOJE,
CBOEMY 3/I0POBbIO M 3/10POBBIO OKPYKAIOILHKX;

CaMOCTOSITEJIbHO OCYILECTB/IATh [MO3HABATEIbHYIO ACATEILHOCTDb, BbIABIATH
npoOeMsl, CTaBUTh U (POPMYJIHPOBATh COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHOM
JESITEIbHOCTH U 5 KM3HEHHbBIX CUTYaLUsX;

CAMOCTOSTEIHO ~ COCTaBIATH IUIAH  pelICHHS MpoOieMBl ¢ y4EéTOM
MMEIOIIUXCS PecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPeANOYTeHHIH;

JlaBaTh OLEHKY HOBBIM CHTYaIUsM;

paciupATh paMKH y4eOHOr0 npeMeTa Ha OCHOBE JIMYHBIX TIPEANOYTEHHIH;

Jle1aTh OCO3HAHHBIH BBIOODP, apryMeHTHPOBATh ero, OpaTh OTBETCTBEHHOCTh
3a peleHue;

OLIEHUBATDL NPHOOPETEHHBIH OIBIT;

criocobcTBOBaTh (POPMHUPOBAHMIO U MPOSABACHHI LIUPOKON 3pYyAULUM B
pa3HpIX 00JIacTAX 3HAHMI, TOCTOAHHO TOBBILATH CBOW 00pa3oBaTeNbHBIH H
KYJIbTYPHBIH YPOBCHB.

2) caMOKOHTPOJIb:

JIaBaTh OLIGHKY HOBBIM CHTYalMsIM, BHOCHTb KOPPEKTHBBI B JICATEIbHOCTD,
OLIEHUBATH COOTBETCTBHE PE3y/IbTATOB LEIISAM;

BJIAJIETh ~ HABBIKAMM  [03HABATENbHOM  peduekcHM  Kak  OCO3HaHUA
COBEpHIAEMBIX JCHCTBHI M MBICIMTENBLHBIX MPOLIECCOB, HMX Ppe3ylbTaToB M
OCHOBaHHMIi, MCIOJb30BaTh NPUEMBI peduiekcun Uit OUEHKH CUTyalluu, BbiOopa
BEPHOI'0 PELIEHHNS,

YMETh OILIEHWBAaTh PHUCKH H CBOEBPEMEHHO MPHHHMMATh peIIeHHud MO HX
CHUIKCHHIO;



NPUHUMATh MOTHUBBI M apryMEHTBl JAPYTHX TIPH aHalu3e pe3ysibTaToB
JeATEIbHOCTH;

3) npunsiTHE ce0s M IPYIuX:

NpUHUMATh ce0sl, TOHUMasi CBOM HEIOCTATKH U JJOCTOMHCTRA;

MPUHUMATh MOTHBBI M apPryMEHTBl JIPYrMX TMpH aHaiu3e pe3ybTaToB
JEATEIIbHOCTH;

NIPHU3HABATH CBOE MPABO M MPABO JPYTHX HA OLIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH JPYrOro YeJIOBEKa.

[NPEJMETHBIE PE3VYJIBTATbI

[IpeaMeTHBIE pe3yiabTaTbl OCBOCHMS COJCpP/KAaHMA Y4eOHOro mnpeaMera
«buonorus» Ha yrayOn€HHOM YpOBHE OpPHEHTHPOBaHbl Ha oOecriedeHue
npodunsHoro  ofyuenuss  obydarommxcs  Ouwomormn. OHM  BKITIOYAIOT:
cnenuduueckue s OHOJIOrMH HayuyHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBHIA 110
OCBOCHUIO, UHTEPIIPETALMH U NPEoOPa30BAHUIO 3HAHWH, BU/BI JEATEIBHOCTH I10
MOJIYYEHHIO HOBBIX 3HAHWH M MX NMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX, a TAKKE B
pealibHbIX *KU3HEHHBIX cuTyauusx. [IpeamerHsie pe3ynbraThbl NMpeaCTaBIEHbl M0
rojam M3y4eHus.

[IpeameTHbie pe3ynbTaThl OcBOeHHs ydyeOHoro npeamera «buonorus» B 10
Kaacce JOJIKHbI OTPakKarTh:

c(OPMUPOBAHHOCTh 3HAHMH O MeECT€ W pOIX OHOJOTUKM B CHCTEME
CCTECTBEHHBIX HayK, B (DOPMHUPOBAHHM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, B
[IO3HAHUM  3aKOHOB  MPHPOJABI M  pEUlIeHUH  npodiieM  palHMOHAILHOIO
IPHUPO/IONONIB30BAHUS, O BKJIAJAE POCCHHCKUX U 3apyOekKHBIX YUEHBIX B pPa3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH OHOJIOTMYECKMX 3HAHWH, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIAralouie OHOJIOrHYECKHE TEPMHHBI M TMOHATHA (KH3Hb, KJIETKa,
OpraHusM, MeTadoJIH3M, TOMEeOCTa3s, CaMOPEryJsiius, CaMOBOCIIPOM3BE/ICHHUE,
HaCJICACTBEHHOCTb, W3MEHYMBOCTb, POCT W Pa3BUTHE), OMOJOIMYECKHUE TEOpPUHU
(knmerounas teopus T. llIBanna, M. IlIneiinena, P. Bupxosa, xpomocomHas teopus
HaciaeacrBeHHoctu T. Moprana), yuenuss (H. WM. BaBunoBa — o0 wnenrpax
MHOrooOpasuss M TNPOHUCXOKACHHA  KyJbTYPHbIX  PAacTeHMid),  3aKOHBI
(eqMHOOOpa3Hs MOTOMKOB TMEPBOTO MOKOJIEHHUS, PACHICTUIEHUS, YACTOTBHI T'aMET,
He3aBUCUMOro HacienoBaHust [’ Menaens, romMoaordyeckux psjioB B
HACJIC/ICTBEHHOM H3MEHUYHBOCTH H. . Basunosa), MPUHIMITBI
(KOMITZIEMEHTApPHOCTH);

BIIAJICHUE OCHOBHBIMM METOJIAMH HAYYHOTO I1O3HAHHS, MCIOJIB3YEMBIX B
OMOIOTMYECKHX HCCIICIOBAHUAX JKMBBIX OOBEKTOB (ONMHCaHHWE, W3MEPEHHE,
HaOJII0/IGHUE, IKCTIEPUMEHT);



YMEHHUE BBIJICAATH CYIIECTBEHHbIC MPHU3HAKH: BUPYCOB, KJIETOK MPOKAPHUOT U
9YKApHOT, OJHOKJIETOYHBIX M MHOIOKJETOYHbIX OPraHU3MOB, B TOM YHCJE
OakTepuil, rpubOB, pacTeHUH, JKHBOTHBIX M Y€JI0BEKA, CTPOCHHS OPraHOB H CUCTEM
OpPraHOB pacTeHHil, JKUBOTHBIX, YEIOBEKa, MPOIECCOB IKH3HEACATEIHLHOCTH,
MPOTEKAIOIIMX B OPraHW3Max PacTeHHi, JKMBOTHBIX M HeJIOBEKa, OMOIOrHYECKUX
1IpoueccoB: oOMeHa BellecTB (MeTadoIU3M), NPEBPALLCHUS dHEPIrUM, OpOKEHUs,
aBTOTPO(HOTrO U reTepoTpoHOro TUMOB NMUTAHUA, (POTOCHHTE3A U XEMOCHHTE3a,
MHTO3a, M€i03a, raMeToreHesa, 3M0OpHoreHesa, nNocTAMOPHOHAIIBHOIO Pa3BUTHS,
pa3sMHOKEHHS,  HMHIMBHAYalbHOTO  pa3BUTHA  opraHu3sMa  (OHTOTeHesa),
B3aUMO/ICHCTBUSA F€HOB, FE€TEPO3HCa, HCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXK/Y OpPraHOMJAMU KIETKH M HX
GYHKIMSMH, CTPOGHHEM KJIETOK pPAa3HBIX TKaHeH W WX QYHKIHSAMH, MEXKITY
OpraHaMH M CHCTEMaMH OpraHOB Yy pAacTCHHil, HBOTHbIX M YENOBEKa M HX
(QYyHKUMSAMH, MEXKJIy CHCTEMaMH OpPraHoB M HMX (QYHKUMAMH, MEXKIYy >Tanamu
0oOMEHa BELIECTB, 3TallaMy KJIECTOYHOTO IIUKJIA ¥ KU3HEHHbBIX IIMKJIOB OPTaHU3MOB,
3TanamMu MOPUOHAIBHOTO PA3BUTHS, T€HOTHUNOM M (EHOTHNOM, (peHOTHrIOM U
(pakTOpamMm cpeibl OOMTAHUA;

YMEHHE BBISBISATH OTIAMYHTE/IbHbIC NMPHU3HAKH JKMBBIX CHCTEM, B TOM HHCIE
pacTeHui, KUBOTHBIX U YEJIOBEKA,;

YMEHHE UCIO/Ib30BaTh COOTBETCTBYIOLUME apryMEHThl, OHOJIOIHYECKYHO
TEPMHUHOJIOTHIO M CUMBOJIMKY JUISl JIOKa3aTeJbCTBA POACTBA OPraHM3MOB PAa3HBIX
CHUCTEMATHYECKUX IPYIIIL;

YMEHHUE pemiatb OMOJ0rH4ecKre 3a7a4u, BbIABISATh NPUYHHHO-CIE/ICTBEHHbIE
CBA3H MEXKJLY MCCIIEyEMbIMU OHOJIOTMYECKUMH TIPOLIECCAMH U ABJIEHUAMH, 1€]1aTh
BBIBO/IbI M ITPOrHO3bI HA OCHOBAHUH TOJTYUYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIMOIHATHL JTabOopaTopHbie M MpakTHUYecKHe paboThi, cobmoaaTh
npasuiia npu pabore ¢ ydeOHbIM U 1a00paTOPHBLIM 000PYI0BAHHEM;

YMEHHE BbIABUIATb THIIOTE3bl, IIPOBEPATH HX 3KCICPUMEHTAJIbHLIMH
cpeacTBaMH, (GOpPMYyIUpYs LEelb HCCIEI0BaHHsA, AHAIU3HPOBATH IOJTYYEHHbIE
pe3ynbTaThl M J1e1aTh BHIBOJIBI;

YMEHHE Yy4acTBOBaTh B YyueOHO-HCCIEA0BATEILCKON paboTe 1o Ouonorum,
9KOJIOTUM M MEIULIMHE, MPOBOJAMMOM Ha 0a3¢ LIKOJBHBIX HAaY4YHbIX OOIIECTB, W
nmyOMMYHO  MPEJACTaBlATh  TOJYYEHHBIC  Pe3yJbTaThl HAa  YYEHHYCCKHX
KOH(epeHIMsIX;

YMEHHE OLEHHBATh JTUYECKHE AaCMEKThl COBPEMEHHBIX HCCIICAOBAHUN B
obsacth  OMOJIOTMM M MEAULMHBI  (KJIOHHMPOBaHUE,  HCKYCCTBEHHOE
OTIJIOJIOTBOPEHHE, HAINPABIEHHOE HW3MEHEHHE T'€HOMa M CO3/IJaHME TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYHICCTBIATh OCO3HAHHBII BbIOOp Oyaymieit mpodeccuoHaIbHOM
JneATenbHoCTH B o0nact OMONOruM, MEAUIMHBI, OMOTEXHOJIOTMH, BETCPUHAPUH,
CEJIbCKOT0 XO0351CTBA, MUIIEBON MPOMBIIIIEHHOCTH, YIIIyOIsTh MO3HABATEIbHBINI
MHTEpeC, HaNpaBJICHHBIH HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH npodeccun n
MPOJO/DKEHHEe  OHMOJIOTHYECKOro  00pa3oBaHWsi B OpPraHu3alusX CpeJiHero
1po(ecCHOHAIBLHOTO U BhICLLIEI0 00pa3oBaHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOEHMS ydeOHOro mpeamera «buonorus» B 11
Kaacce N0KHBI OTPaXKaTh:

cOPpMHPOBAHHOCTh 3HAHHW O MecTeé W poau OHONOrHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHHM COBPEMEHHON ECTECTBEHHO-HAY4YHOM
KapTUHbl MHUpPa, B MO3HAHUM 3aKOHOB TNPHUPOJbI U PEIIEHHH SKOJIOTHYECKUX
npobneM dYenoBedecTBa, a TakKKe B PEIIEHHH BOMPOCOB PalHOHAIBHOTO
MPUPOAOINOIb30BaHUA, U B (DOPMUPOBAHUH LIEHHOCTHOIO OTHOLIEHUSA K MPHPOJIE,
o01ECTBY, YEIOBEKY, O BKJIAJ€ POCCHUHCKUX M 3apyOeKHbIX YYEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BIIQJIETh CHUCTEMOM OHOJOTHYECKMX 3HAHHWM, KOTOpas BKIIOYAET
OTIpEICIICHHS] W TIOHHMAHWE CYIIHOCTH OCHOBOIIOJIATAIOMINX OHOJIOTHYESCKUX
TEPMUHOB M TMOHATHH (BMJ, SKocucteMma, Ouocdepa), OHoOIOrHUECKHE TECOPHH
(aBomoumonHas teopus Y. JlapBunHa, CMHTETHYECKAs TEOPHS IBOJIIOLMH), YUECHHS
(A. H. CesepiioBa — 0 nyTsx U HanpaBieHusx 3soitounu, B.U. Bepnaackoro — o
onocdepe), 3akoHbl (reHeTHueckoro paHoBecus JDk. Xapam m B. BaiinGepra,
3apozasiieBoro cxoxacrsa K. M. boapa), npaBuna (munumyma HO. JlubOuxa,
JKOJIOTUYECKON MUPaMHUJbl SHEPruM), THUnoressl (rumoresa «vupa PHK» V.
['unbdepra);

YMEHHE  BIIaJeTh  OCHOBHBIMH  METOJAMH  HAY4HOro  IO3HaHMS,
VICTIOJIb3yeMBIMU B OMONOTHYECKHX MCCIIEIOBAaHUAX JKUBBIX 00BEKTOB H YKOCHCTEM
(orncanue, u3MepeHue, HaOMIOACHHE, KCIEPHUMEHT), Croco0aMH BBISIBICHHS H
OLICHKH @HTPOINOIr¢HHbIX U3MEHEHUM B IPUPOIC;

YMEHHE BBIJENATh CYIIECTBEHHbIE NPH3HAKH: BHIOB, OHOreOIEeHO30B,
IKOCHCTEM H Ouochepsl, CTAOMIM3MPYIOIEro, JABHKYIIErO W pa3pbiBalOLICTO
€CTECTBEHHOTO or6opa, AJJIONATPUHYECKOTO u CUMIIATPHYECKOTO
BU1000pa30BaHus, BIUSAHHS JABUKYLIUX CHJI SBOJIOLMH HA T€HO(DOH/ MOMYIALHH,
NPUCTIOCOOIEHHOCTH OPraHM3MOB K cpeze OOMTaHus, YepeJOBaHUs HaNpaBICHUH
IBOJIIOLMH, KPYTOBOPOTA BEIIECTB H MOTOKA SHEPIHH B IKOCHCTEMAX;

YMEHHE YCTAHABJIHMBATH B3aMMOCBA3M MEXKAY TpoOllecCCaAMH  IBOJIIOLHH,
JNBUKYIIUMH CHJIAMH AHTPOIIOI€HE3a, KOMIIOHEHTAMM Pa3/IMYHbIX HKOCUCTEM U
MIPHUCTIOCOOIEHUAMH K HUM OPraHU3MOB;

YMEHHE  BBIABIATH  OTIIMYMTENAbHBIE  TIPU3HAKKM  JKHBBIX  CHCTEM,
IIPUCIIOCODJICHHOCTE BUJIOB K cpeje oOMTaHus, abOMOTHYECKMX M OMOTHYCCKHMX



KOMIIOHEHTOB ~ JKOCHUCTEM, B3aHMOCBS3€i  OpPraHM3MOB B  COOOIIECTBaX,
AHTPOINIOT€HHbIX M3MEHEHUH B 9KOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIUE AaApPryMEHTHI, OHOJOrMYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIMKY JJIs J0Ka3aTelbCTBA POJACTBA OPraHM3MOB PAa3HBIX
CHCTEMATHYECKUX TPYIII, B3aHMOCBSA3H OPraHU3MOB U Cpe/ibl 0OMTaHus, eHHCTBA
YEJIOBEUECKUX pac, HeOOXOAMMOCTU COXPAaHCHUS MHOrooOpa3zus BUIOB U
IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUA MPUPOLI M YEIIOBEYECTBA;

YMEHHE pelaTh OMO0JIOrHuecke 3a/1aui, BhISBIIATH MPUUNHHO-CIICCTBEHHBIC
CBAI3M MEXK/1Y UCCIeIyeMbIMU OHOTOrHYECKUMH MPOIeccCaMi M ABICHUSAMH, JIe1aTh
BBIBO/IbI ¥ IIPOrHO3bI HA OCHOBAHHH TOJYHEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH J1adOpPaTOpHble W MNPAKTHUECKUE padoThl, CcOoOMII0AATH
MpaBHiIa MpH padoTe ¢ y4eOHBIM U Tab0opaTOpHBEIM 000PYAOBaHHEM;

YMEHHE BBIABUraTb THIIOTE3bl, MPOBEPATH HMX IKCICPHUMEHTAILHBIMU
cpeacTBaMH, (QOPMYJIMPYs Leldb MCCIC0BaHUs, aHAJIW3HPOBATH I10JYHEHHBIC
pe3yabTaThl U I€1aTh BhIBO/IbI;

YMEHHE y4acTBOBaTh B y4eOHO-MCCrenoBaTenbckoi pabore mo Ouosmorum,
IKOJOTUH M MEIMIHMHE, MPOBOAMMOI Ha 0a3ze IIKOJLHBIX HAYUHBLIX OOIIECTB, W
nyOJIMYHO  MPEJACTABJIATL  IOJYYEHHBIC  pe3yibTaTbl  HAa  YYCHHYECKHX
KOH(pEpEHIMAX;

YMEHHE OLIEHWUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HH, YEeI0BEKA
W YEIIOBCYCCKHUX pac, 0 TIPH‘IHHED(, MOCIHEACTBHUAX H cnoc:oﬁax l'[pe,I[OTBan_[eHHH
rnobanbHbIX U3MeHeHuit B Ouocdepe;

YMEHHE OCYHIECTBIATH OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccuoHanbHOM
NEATENLHOCTH B 00JaCTH OMOJIOTHH, 9KOJIOTHH, PHPOAOTIOIB30BAHMS, MEANLIMHBI,
OMOTEXHONMOTHH, TCHUXOJIOTHH, BETEPUHAPHH, CEIbCKOr0 XO3SHCTBA, MHILEBOM
MPOMBIIIJIEHHOCTH, YIIyOnsATh MNO3HABaTeJbHBIH WHTEpPEeC, HalpaBlIeHHBIH Ha
OCO3HaHHbIH  BbIOOpD  cooTBercTBYlOWIECH  npodeccun M NPOJAOJDKCHHE
Onosiornueckoro odpazoBaHus B OpraHM3alusix CpeAHEro npodecCuoHalIbHOIO U
BBICHIErO 00pa30BaHMS.



TEMATHYECKOE IIVIAHUPOBAHHUE
10 KJIACC

KoumuecTBo yacoB DJIEKTPOHHbIE
HanMeHoBaHHe pa3ie/oB H TeM (undposbie)
Ne n/m Koutpoabubie Ipakruyeckue
NpoOrpamMmMbl Beero oGpa3oBare/ibHbIe
paboTsl paGoThl
pecypcenl
1 buonorus kak Hayka https://resh.edu.ru/subject/5/10/
2 JKuBBIE CHCTEMBI M UX H3YYEHHE 2 https://resh.edu.ru/subject/5/10/
3 buonorus knerku s 0.5 https://resh.edu.ru/subject/5/10/
4 XuMuYeckas opraHu3alis KJIeTKu 10 i https://resh.edu.ru/subject/5/10/
5 Ctpoenue U QyHKIIMH KIETKH 8 1 2 https://resh.edu.ru/subject/5/10/
OOMeH BelllecTB H NPeBpallieHHE YHEPTHH B
6 i RPN p 9 1 https://resh.edu.ru/subject/5/10/
KJIETKE
Hacnenacreennas nndopmaims 1
7 = U 9 1 0.5 https://resh.edu.ru/subject/5/10/
peasin3alus e€ B KIeTKe
8 JKu3HEHHBIN UK KIETKHA 6 | https:/resh.edu.ru/subject/5/10/
9 Ctpoenue u hyHKIIHM OPraHN3MOB 17 1.5 https://resh.edu.ru/subject/5/10/
10 PasMHOKeHHE U pa3BUTHE OPraHU3MOB 8 1 | https://resh.edu.ru/subject/5/10/
["'eHeTHKa — HayKa O HACJIEICTBEHHOCTH H
11 ¥ A 2 0.5 https://resh.edu.ru/subject/5/10/
M3MEHYHBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HAC/IE/ICTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH H3MEHYHBOCTH 6 1 https://resh.edu.ru/subject/5/10/
14 ["eHeruka yenoBeka 3 1 0.5 https://resh.edu.ru/subject/5/10/
15 Cenexuus OpraHu3MOB - 1 https://resh.edu.ru/subject/5/10/
BHOTEXHONOTHSA U CHHTETHYECKAs :
16 B 1 https://resh.edu.ru/subject/5/10/

ouonorus




17

PesepBHoe Bpems

https://resh.edu.ru/subject/5/10/ |

18
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102

13

https://resh.edu.ru/subject/5/10/




11 KIIACC

Ko.imiecrso yacos JJIEKTPOHHBIE
HaumenoBanue pasjieioB u Tem (uudposnbie)
Ne n/m Koutpoabnubie [pakruyeckue
NpOrpaMMbl Bceero oOpazoBaTe/bHBIE
padoTsl paboTbl
pecypcesi

3aposk/IcHHEe H Pa3BUTHE IBOIKOIHOHHBIX

1 e uIJ 2 4 https://resh.edu.ru/subject/5/11/
npeacTaBieHyi B GHOIOTHH
Mukpossomnionms u e€ pe3yabTarhl 14 2 https://resh.edu.ru/subject/5/11/
Makpo3Bosonus u e€ pe3yabTaThl 6 I https://resh.edu.ru/subject/5/11/
[IpoucxoxkacHHE U pa3BUTHE KH3HH HA

+ P i P 15 1.5 https://resh.edu.ru/subject/5/11/
3emiie

5 [TporcxosxkieHHne yenoBeka — aHTpoIoreHes 10 | 1 https://resh.edu.ru/subject/5/11/
IKOJIOTHSI — HayKa 0 B3aUMOOTHOLIEHUAX

6 OpPraHH3MOB H HaJOPTraHU3MCHHBIX CHCTEM 3 0.5 https://resh.edu.ru/subject/5/11/
C OKpyKatotei cpesoi

7 Opranusmel U cpea oOuTaHHs 13 https://resh.edu.ru/subject/5/11/
DKOJOTUsA BHAOB H MOMYJIAIHH 0.5 https://resh.edu.ru/subject/5/11/
DKOJIOTHsS cOO0UIECTB. DKOJIOTHYCCKHE

9 - 12 1 0.5 https://resh.edu.ru/subject/5/11/
CHCTEMBI

10 buocdepa — rnodansHas s5KocHcTeMa https://resh.edu.ru/subject/5/11/

11 Yenosek M OKpykKarolias cpea 6 https://resh.edu.ru/subject/5/11/

12 PesepBHOe Bpems 8 I https://resh.edu.ru/subject/5/11/

OBLIEE KOJIMYECTBO YACOB I10
- 102 - 7.5
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O NIPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

METOJANYECKHWUE MATEPHUAJIBI VIS YUYUTEJIA

LHHIUPPOBBIE OBPA3OBATEJIBHBIE PECYPChI H PECYPCbI CETH

HUHTEPHET



