AHHOTaUMA K padoueii nporpamme no 6mostoruu 10-11kaace yriryoJeHHbIH

yYpOBeHb

Ha3zpanue yue6HOrO npeamera/ yaueGHOMY Bbuonorus

KypCY/KypCy BHEYPOUHOMH IS TETBHOCTH

HopmaTtuBhas 6a3a Oenepanbbiii 3akoH oT 29.12.2012 Ne
273-®d3 «O6 obpazoBanuu B Poccuiickoii
Denepaunny;

npuka3s MuHnpocsenienuss Poccun ot
22.03.2021 Ne 115 «OO06 yTBepxIEeHUU
[Topsinka opraHu3allud M OCYIIECTBICHMS

o0pazoBaTenbHON JeSTEITbHOCTH o
OCHOBHBIM 00111e00pa3oBaTEIbHBIM
nporpammam — 00pazoBaTeNbHBIM
porpaMMam HA4aJIbHOTO oOwero,
OCHOBHOTO OOILETO W CpEeIHEero OOIIero
00pa3oBaHUs;

npuka3 MunnpocBemenuss Poccun ot
18.05.2023 Ne 371 «OO0 yTBepKIeHHU
benepanbHOU o0OpasoBaTebHON
IIPOrpaMMBbl CpEeJIHEro o01ero
obpazoBanus» (nanee — ®OIT COO);

npuka3 MwuHoOpHaykun Poccum ot
17.05.2012 Ne 413 «OO6 yTBepKICHUH
denepanbHOTO rOCYAapCTBEHHOTO
00pa30BaTENbHOTO  CTaHAapTa CpPEAHEro
obmero oOpaszoBanusi» (nanee — DPIOC
COO);

yctaB MBOY «COII Ne 60 um. repoes
Kypckoii OuTBBI»;

MOJIOKEeHHE O (GopMax, MEPHOAUIHOCTH,
MOPSIKE TEKYIEro KOHTPOJISl YCIIeBaeMOCTH
U TIPOMEKYTOUHOM aTTecTaluu
obyuaromuxcss B MBOY «COIIl Ne 60 um.
repoeB Kypckoii OUTBbI»

Henn OBnanenve OOYyYaAIOIMUMHKCS 3HAHHSIMHU O
CTPYKTYPHO-(DYHKIIMOHAJIBHOW ~OpraHu3aiuu
JKUBBIX ~ CHCTEM  pa3HOro  paHra u
npuoOpeTeHue YMEHHMH HCHOJb30BaTh 3TU
3HaHHA B (OPMHUPOBAHMU HHTEpeca K
ornpenenéHHON o0nacTu npodeccuoHanbHON
JIESITEIbHOCTH, CBA3aHHOI ¢ OHMOJIOTUEH, MIIH
K BbIOOpY yueOHOro 3aBelieHUs Ui
NPOI0JKEHHS OMOJIOrMUECKOro 00pa3oBaHusl.

3amaun - OcBoeHnue OOy4YarOIIMMUCS CHCTEMBI
OMOJOTMYECKNX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX  TEOPHUSAX,  KOHIICTIIUSX,
TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUjIaX, COCTaBIAIONIMX COBPEMEHHYIO
€CTECTBCHHO-HAYYHYI0 KapTHHY MHpA; O
CTPOCHHH, MHOTOO0Opa3uu U OCOOEHHOCTSX
OMOJIOTUYECKNX CHUCTeM (KJIIETKa, OPTaHU3M,
MOMYJISIINS, BUJ, OMOTEO1IeH03, Onocdepa); o




BBIIAIONTUXCS OTKPBITUSAX W COBPEMEHHBIX
HCCIICNOBAHUAX B OMOJIOTHU;

- O3HaKOMJICHHE  OOydYalIuxcsi ¢
METOJaMHU  IIO3HAHWS KUBOM  IPUPOJBIL:
HCCICA0BATCILCKUMU METOdaMU
OMOJOrM4ecKuX HayK (MOJIEKYJSIpHON U
KJIETOYHOW Ouonoruu, 5SMOpPUOJIOTHU U
6I/IOJ'IOFI/II/I Pa3sBUTHA, TCHCTUKHU W CCJIICKIUU,
OMOTEXHOJIOTUH U CUHTETUYECKOM OMOJIOTHH,

MaJCOHTOJIOTUH,  DKOJIOTHH),  METOAaMH
CaMOCTOSTEIBHOIO MIPOBEACHUS
OMOJIOrTYECKHX HACCJIEI0OBaHUN B

naboparopun u B mpupoae (HabmoaeHHE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICITHPOBAHUC);

- OBIaJieHUE OOYYAIOIIMMUCS YMEHUSMHU:
HAXOJUTh, AHAIM3HPOBATh W HWCIIOIH30BATH

OHMOJIOTUYECKYIO UH(pOPMaLHIO;
CaMOCTOSITEIIBHO II0JI30BAThHCS
O10JIOrnYeCcKoi TEPMUHOJIOTUEN 5

CHMBOHHKOﬁ; YCTaHaBJIMBATbL CBA3b MCEKAY
pa3BUTHEM  OHOJOTMU U  COLMAIBHO-
3KOHOMHUYCCKUMU u OKOJIOTUYCCKNMHU
nmpobieMaMHu  4YeIOBEYECTBAa;  OLIGHWBATH
MOCIICJICTBUSL  CBOSH  JICATEIBLHOCTH  TI0
OTHOIICHUIO K OKPYXAloIe MpHPOIHOI
cpene,  COOCTBEHHOMY 3JI0POBBIO u

3]10pOBbIO OKPYKaIOIIUX JrOJeH;
00OCHOBBIBAaTh HM  COOJIIOJIaTH  MEPBI
npounakTuKu UH(EKIINOHHBIX

3a00JieBaHMid, TIpaBWja  TOBEACHUS B
npupoae u obecrneyeHuss 0e30MacHOCTH
COOCTBEHHOI JKH3HEACATCILHOCTH B
Ype3BBIYANHBIX CHTYAIlUsIX MPUPOTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHbIE OTKPBITUS B 00JIACTH
OHOJIOrnH;

- pa3BuTHE y o0yJaromuxcs
WHTEJUICKTYaJIbHBIX u TBOPYECKHUX
CIOCOOHOCTEN B TMpoliecce 3HAKOMCTBA C
BBIIAIOIIUMHUCS OTKPBITUSAMH 51
COBPEMEHHBIMU HCCJIENOBAHUSIMU B
OMOJIOTHH, pEIIaeMBIMH €10 TpoOJIeMaMH,
METOJI0JIOTHEH OHOJIOTHYECKOTO
HCCIICAOBAHMA, MIPOBEICHUS
3KCHEPUMEHTAIbHBIX HCCJIEIOBAaHHUM,
peleHus OMOJIOTUYECKUAX 3ajad,

MOJIETUPOBaHUs OMOJIOTHUECKHX OOBEKTOB U
MIPOLIECCOB;

BOCIIUTAHKE Y O0yUYaIOIIUXCs [IEHHOCTHOTO
OTHOILIEHHUS K JKUBOU npupoac B LCJIOM U K
OTIENbHBIM €€ OOBeKTaM U SBJICHHSIM,
dhopmupoBanme 3KOJIOTUYECKOH,




TeHETUIECKOM IPaMOTHOCTH, oOmei
KyJbTYpbl IOBEACHHS B IPUPOJIC; MHTETPALIUT
€CTECTBCHHO-HAyYHbIX 3HAHUM;

- puoOpETeHHUE 00yJaronMMucs
KOMIIETEHTHOCTH B parnroHaITbHOM
MIPUPOIONONB30BaHUU (COOIIIOIEHUE TIPaBUIT

MOBEJICHUsI B TPUPOZAE, OXpaHbl BHUJOB,
9KOCHUCTEM, ouocdepsl), COXpaHEHUH
COOCTBEHHOTO  3/10pOBbS U 370pPOBbS

OKPYXAIOIIUX JIIoJe (COOMIOAEeHUsT Mep
npoQHUIaKTUKH 3a00JeBaHUl, oOecreyeHne
0e30macHOCTH KU3HEACATEILHOCTH B
Ype3BBIUANHBIX CHUTYalUsIX TPHPOJHOTO U
TEXHOTEHHOTO  XapakTepa) Ha  OCHOBE
UCTIONIb30BAaHUSl OMOJIOTHUECKUX 3HAHUH U
YMEHHUH B MOBCEIHEBHOW KU3HU;

- CO3/laHHe YCJIOBHH JUISI OCO3HAHHOTO
BBIOOpa OOYYaIOMIUMKCS WHAMBUAYAIBHOM
o0pa3oBaTebHON TPaeKTOPHH,
CHOCOOCTBYIOLIEH MoCIeyIOIEMY
poeCCHOHATLHOMY CaMOOTIPEICTICHHIO, B
COOTBETCTBUU c WHIUBH/y aJIbHBIMU
WHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OObeM "acoB Ha peann3alnio IPOrpaMMBbI IO
rojiaMm o0y4JeHus

10 xmacc -102 gaca, 11 xmacc -102 gaca

@DopMBI KOHTPOJIST OCBOCHUS Y CTHBIH orpoc, 3a4eThl,
Qg QepeHIpOBaHHbIC MIPOBEPOYHBIC
paboTHI, TECTHI, nabopaTopHbIE u
MIpaKTUYECKHE paboThl

DneKkTpoHHBIE 00pa30BaTeIbHbIE PECYPCHI bubnuorexa [JOK

https://m.edsoo.ru/7f41c292




MYHUIMITAJIBHOE BIO/PKETHOE OBIIEOBPA3OBATEJIBHOE YUPEXIEHUE
«CPEJIHS ST OBIIIEOEPA3SOBATEJILHA S IIIKOJIA Ne60 UMEHU 'EPOEB KYPCKOI

BUTBLbI»
[TPUHATA YTBEPXJIEHA
PenienneM nenarornueckoro CoBeTa npukazoM MBOY «COILINe 60
MBOY «COIILINe 60 um. repoes uM. repoeB Kypckoit OuTBbDY
Kypckoii 6UTBBI» otT 26.05.20251. Ne  On
[TpoTokomn Ne8 ot 26.05.2025 1.
OOKYMEHT noarimcAH
BINEKTPOHHOM NMoarmmcesro

CepTudmkar:

00E9444EBE4C1D9042AFF7744ACG68E350B

Bnapgeneuy: Yypwnoea Onera lleoHnaoeHa

Aencreutenex: ¢ 11.07.2024 oo 04.10.2025

N 7
PABOYA ITPOI' PAMMA

110 OMOJIOTUH
10-11 kmacchl
(yrimyOJIeHHBIN YPOBCHB )

CocraBuTens:
KoBanenko JI.B.,
YUHUTEIb OMOJIOTHH

r. Kypck - 2025



IosicHuTEeJIHLHAA 3AIIUCKA.

[Ipu pa3paboTke mporpaMMsl 10 OMOJIOTMH TEOPETUYECKYIO OCHOBY IS  ONPEICICHUS
NOIXOA0B K (POPMHUPOBAHMIO COAEpKaHUA ydeOHOro mpeamera «buoiorus» cocTaBUiIH:
koHnenryaipbHple  mnojoxeHuss DPI'OC COO o B3auMOOOYCIOBICHHOCTH — IICJICH,
COJIepKaHusl, Pe3yJIbTaTOB OOy4YeHHS W TpeOOBaHUN K YPOBHIO MOJTOTOBKU BBITYCKHUKOB,
MOJIOKEHHST 00 OOIIMX IEeNISIX M MPUHIIUIAX, XapaKTEePU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpenHero obOmero oOpa3oBanusi B Poccuiickoii ®enepanuu, a Takxke
MOJIOKCHHUS O crenuduke Owojorny, e€ 3HAUYCHWW B TIO3HAHWM >KMBOW TPUPOABI MU
o0OecrieyeHUM  CyLIECTBOBaHUSI  4YejoBedeckoro  obmiectBa.  CoriacHO  Ha3BaHHBIM
MOJIOKEHHSIM OIpeieNIeHbl OCHOBHBIE (DYHKLMHU IPOrPaMMbl 1O OMOJIOTUHU U €€ CTPYKTYpa.

[Tonoxenue pazpadOTaHO HA OCHOBAaHUU CIEAYIOIINX HOPMATUBHBIX AKTOB:

o ®enepanbuplii 3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoii
denepanumny;

o mnpukaza MunnpocsenieHus Poccuu ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiaka
OpraHu3allMi M OCYIIECTBICHUS O00pa30BaTENbHONW JEATEIBHOCTH [0 OCHOBHBIM
0011e00pa3oBaTelbHbIM MPOrpaMMaM — 00pa30BATENbHBIM MpOrpaMMaM HadyajlbHOIO
00111er0, OCHOBHOT'O OOIIET0 U CPETHEr0 00IIEro 00pa3oBaHUs»;

o nmpuka3za MunucrepcTtBa obOpa3zoBanus U Hayku P® ot 17 mas 2012 r. N 413 «O06
yTBEpXKACHUH (eAepalbHOr0 TOCYJapCTBEHHOTO 00pa30BaTeNbHOIO  CTaHIApTa
cpenHero odmiero oopazoBaHus» (C HK3MEHEHUSIMHU U JIOMOJIHEHUSIMHT )

o mpukaza MunnpocBemenus Poccum ot 18.05.2023 Ne 371 «OO6 yTBepkIeHUH
benepanbHON 00pa30BaTEIBLHON MPOrpPaMMBbI CpeaHEro o0IIero oopazoBaHus» (ganee —
®OIT COO0);

« yctaB MBOY «COII Ne 60 um. repoes Kypckoil OUTBbI»;

« nporpamma Bocriutanust MbOY «Cpennsst oOuieoOpa3zoBarenpHas mkoia Ne 60 nmenu
repoeB Kypckoil OUTBBIY;

¢ IOJOXKeHHe 0 (popMax, MEPUOJAUYHOCTH, MOPSAAKE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U
npoMeKyTouHoM arTtectaruu oOydaomuxcs B MBOY «COIII Ne 60 um. repoes
Kypckoit OUTBBI».

buomorust yrmyonéunoro ypoBHs wusyudenus (10-11 kmaccel) SIBISETCS OJHUM U3

KOMIIOHCHTOB HpG,Z[MGTHOﬁ oOyracTu «ECTCCTBCHHO-H&Y‘IHBIE? MpcaAMCThBD. CornacHo



nosioxkerrsiM GI'OC COO mpoduibHble ydeOHBIC MPEAMEThI, U3ydaeMmble Ha YTIyOJIEHHOM
YPOBHE, SBISAIOTCS criocoboM auddepeHnumanyy 0o0ydeHUs Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus U TpU3BaHbl 00ECIEUYNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM,
CpEeIHUM OOIIMUM, CpPEeIHUM MpodecCHOHATbHBIM M BhICHIUM OOpa3zoBaHuEM. B To ke Bpems
KOKIBIH W3 OTUX YUYEOHBIX MPEAMETOB JIOHKEH OBITh OPHUEHTUPOBAH HA MPUOPUTETHOE
pelieHue 00pa3oBaTeNbHBIX, BOCHUTATEIBHBIX W  Pa3BUBAIOIIMX 3aJlady, CBS3aHHBIX C
npodopueHTalel o0y4amuxcss U CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOM 00JacTH
HAy4yHOrO 3HaHWS, CBSI3aHHOTO C OWOJOTHMEW, MEIUIMHOM, HKOJOTHEH, TICHUXOJIOTHEH,
CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma 1o Ouonorum Aa€T NpPEACTAaBICHHE O IEIM H 33Jadax H3ydYeHUs
yueOHoro mpenmera «buonorus» Ha yYIIyOJIEHHOM YpOBHE, OMNpenemnsieT o0O0s3aTebHOe
(MHBapuaHTHOE) TPEIMETHOE COJEp’KaHUe, €ro CTPYKTypUpOBaHUE MO pasjieiaM M Temaw,
pacnpenieieHre 1o KjaccaMm, pPEKOMEHIYeT TOCIeA0BATeIbHOCTh M3yUeHUs Yy4eOHOTo
Marepuaga ¢ Y4€TOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTMKU Y4eOHOTO
mporiecca, BO3PACTHBIX OCOOEHHOCTEH oOydaronuxcs. B mporpamMmme 1o OuoJIOrHU
peaau30BaH MPHUHIUII TMPEEMCTBEHHOCTH C H3YyYEHHEM OHOJIOTUM Ha YPOBHE OCHOBHOTO
oO1iero oopazoBaHus, Ojarojapsi 4eMy IPOCMATPUBAETCS HAMPABICHHOCTh Ha MOCIEAYIOIIEe
pa3BuTHE OWOJIOTHMYECKHX 3HAHWH, OPUEHTHPOBAHHBIX HAa (HOPMHPOBAHUE ECTECTBEHHO-
HAy4YHOTO MHUPOBO33PEHHUSI, IKOJOTHMUYECKOTO MBINIJICHUS, TPEICTABICHUH O 3J0POBOM 00Opase
KU3HM, HA BOCHHTAaHHWE OEpEe)HOT0 OTHOIIEHUS K OKpYy)Kawllel NpupoaHor cpene. B
porpamMme 1Mo OMOJIOTUY TAKXKE TMOKa3aHbl BO3MOXKHOCTU y4yeOHOTo mpenmera «buosiorus» B
peamuzanuu TpedoBanuii GI'OC COO k miIaHUPyeMbIM JTUYHOCTHBIM, METANpPEIMETHBIM U
NpEeIMETHBIM pe3ylibTaTaM o00y4YeHHss U B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATEIBHON JESITEIIBHOCTH O0YYaIOIIMXCSl MO0 OCBOEHHUIO COJEp)KaHUsSI OMOJIOrMYeCKOro
o0pa3oBaHus HA YPOBHE CPEHEr0 00111ero 00pa3oBaHusl.

[Iporpamma 1m0 OWOJIOTMM SIBIISIETCS OPUEHTHUPOM [IJII COCTABJICHHS aBTOPCKUX
pabouux mporpamMm. ABTOpaMu pabOYMX MPOrPaMM MOKET ObITh MPEJIOKEH CBOU MOIXOJ K
CTPYKTYPUPOBAHHUIO U TOCJIEI0BATEIBHOCTH M3YYEHHS] y4eOHOro Marepuaya, CBOE BHUICHHE
crioco6oB (opMHUpOBaHUSI y OOYYAIOIIUXCS TMPEAMETHBIX 3HAHUW U YMEHUH, a TakkKe
METOJOB BOCHUTAHUSI M Pa3BUTHUA CPEICTBAMH yueOHOTO mpeameta «buonorus.

buonoruss Ha ypoBHe cpenHero oOmero oOpa3oBaHUs 3aBEPIIAECT OMOJOTUYECKOE



oOpazoBaHrMe B TIIIKOJIE ¥ OpPUEHTUPOBAH HAa pacCIIUPpEHUE U YIIIyOJieHWe 3HAHWM
0o0yJarmuxcss O JKABOM TIPUPOJE, OCHOBAX MOJICKYJSIPHOH U KJICTOYHOM OHOJIOTHH,
AMOPUOJIOTHH U OMOJIOTUM PAa3BUTHUS, TEHETUKHU, CENEKIIUU, OMOTEXHOJIOTUH, IBOJTIOIUOHHOTO
YYEHHUSI U SKOJIOTHH.

N3yuenne yuebHOro mpeamera «buosorus» Ha yriayOjieHHOM ypPOBHE OPHEHTUPOBAHO
Ha TMOATOTOBKY OOyYaroluxcsi K MOCIEAYIOEeMy MOJYyYeHHUIO OMOJIOTHYECKOro o0pa3oBaHms
B By3aX W OpraHm3anusx cpeaHero mnpodeccuoHaabHOro oOpa3zoBanusi. (OCHOBY €ro
COJIEpKaHUSI COCTABJISIET CUCTeMa OWMOJOTUYECKUX 3HAHUM, TOIYYEHHBIX MPU H3YyUYCHHUU
0OyYaIOIIUMHUCSL COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pPa3/ieioB OHOJIOTMM Ha YPOBHE
OCHOBHOTO 00mero obOpa3zoBanus, B 10-11 kmaccax 3Tu 3HaHUS TONYyYarOT pa3BUTHE. Tak,
pacHIMpeHbl W YIUIyOJICHbI OWMOJOTHMYECKHE 3HAaHUS O PACTCHUAX, >KUBOTHBIX, TpHOaX,
OakTepusix, OpraHuU3ME YeJOBEeKa, OOIUX 3aKOHOMEPHOCTSAX IKU3HHU, JOIMOJHUTEIHHO
BKJIFOUEHbI OWOJIOTMYECKHE CBEICHUS IMPHUKIATHOTO M IOMCKOBOIO XapakTepa, KOTOpbIE
MOKHO HCIMOJIb30BaTh KaK OPHEHTHPHI UIsl MOCieayroero Beibopa npodeccun. Bo3morkHa
TaK)K€ UHTETpalys OMOJIOTMYECKUX 3HAHWU C COOTBETCTBYIOIIMMH 3HAHUSMHU, TOJYYEHHBIMU
oOydJaromuMuCs TpU H3yYeHUH (GU3NKW, XUMHH, Teorpaduu u maremartuku. CTpyKTypa
MporpaMMmbl MO OUOJOTUU OTPAXKAET CUCTEMHO- YPOBHEBBIM U ABOIIOLMOHHBIA MOIXOJbBI K
n3ydeHuto omonoruu. COraacHO WM, M3YYarOTCSl CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpPHBIC
JUTSL JKUBBIX CHUCTEM Pa3HOTO YpPOBHS OpTaHW3allU{, JBOJIONHMHA OPTraHWYECKOTO MHpa Ha
3emiie, COXpaHEHHUS OMOJIOTUYECKOTO pasHooOpasus miaHeThl. Tak, B 10 kimacce u3ydaroTcs
OCHOBBI MOJICKYJISIDHOM W KJIETOYHOM OWOJIOrMH, 3MOPHOJIOTUM M OHOJOTHUU pa3BUTHS,
TEHETUKA M CEJIEKIMH, OMOTEXHOJOTMM WU CHHTETUYECKONM OHOJIOTHUH, AaKTyaTUu3UPYHOTCS
3HaHUs OOydYaromuxcs Mo OOTaHWKE, 300JI0TMH, aHATOMUH, (u3monoruu uenoBeka. B 11
KJIacCE M3Yy4aroTCs PBOJIIOIMOHHOE YUYEHHE, OCHOBBI IKOJIOTHUHU U yUYeHHE 0 Onocdepe.

[Ipenmer  «buonorusi»  mpu3BaH  OOECHEYUTh  OCBOCHHE  OOYYAIOIIMMHUCS
OMOJIOTUYECKUX TEOpU U 3aKOHOB, WJIEH, NPUHIIUIIOB W TPaBWI, JIEKAIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, 3HAHUH O CTPOECHUU, MHOTOOOpa3uu M
O0COOEHHOCTSIX KJIETKHM, OpPraHv3Ma, MOIYJISIIUKA, OWOIIEHO3a, SKOCHUCTEMBI, O BBIJAIOIIUXCS
HAayYHBIX JTOCTHUKEHUSAX, COBPEMEHHBIX MCCJICJIOBAHUSIX B OMOJOTUM, MPUKIIATHBIX ACIEKTax
Ouosiornueckux 3HaHuu. J[Jig pa3BUTUS U MOJJEpKaHUsI UHTepeca 00yJaromuxcs K OMOI0Tuu

Hapsly CO 3HAUUTEIbHBIM OOBEMOM TEOPETHMUECKOIO0 MaTepHalia B COJEPKaHUHM MPOTrPaMMBI



1o OWOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C HMCTOPHUEH CTAHOBJICHHS W Pa3BUTHS TOW WIH
WHOW o00yacTh OWOJIOTWM, BKJIAJIOM OTEUECTBEHHBIX W 3apyOEKHBIX YUEHBIX B PEIICHHE
BOKHEUIITUX OMOJIOTMUECKUX M SKOJIOTHYECKUX MPOOIIEM.

Heab u3ydyenuss yueOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YpOBHE —
OBJIaJIcHHE OOYYAFOIIUMHUCS 3HAHUSAMHU O CTPYKTYpPHO-(YHKITMOHAILHON OpPraHWU3alliH JKUBBIX
CUCTEM pa3HOTO paHra © TNPUOOpETeHHWE YMEHHMA WCIOJIb30BaTh OSTH 3HAaHUA B
dbopMupoBaHUM HHTEpeca K ONpeAec€HHOW obsacTd MTpodecCHOHATBLHON JesTeIbHOCTH,
CBA3aHHOW C OuoJIorHel, WIM K BBIOOPY Yy4e€OHOro 3aBeleHus Uil MPOAOTKECHHS
OMOJIOTHYECKOTO 00pa30BaHMSI.

JlocTikeHnue 1enu u3ydeHust ydeOHoro mpeamera «buomorus» Ha yrayOnéHHOM
ypOBHE 00€CTIeUnBACTCS PEIICHUEM CIICTYIONTNX 3a1a4:

OCBOCHHE OOYy4YaIOIMMHUCA CHCTEMbl OWOJIOTMYECKMX 3HAaHUW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPUSAX, KOHIICMIMIX, THUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U IMpaBUIIaX,
COCTABIJIIIOIIMNX COBPEMECHHYIO ©CTECTBCHHO-HAYYHYH) KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3ul U OCOOEHHOCTAX OHOJIOTMYECKUX CHCTeM (KJIETKa, OpraHu3M, MOIYJISILIHS,
BUJI, OMoOreoneHo3, ouocdepa); 0 BHIIAIOIIMXCSI OTKPBITUSIX W COBPEMEHHBIX UCCIEAOBAHUAX B
omonorum;

O3HAKOMJICHHE  OOydYalommxcss ¢ METOJaMd  TIO3HAHUS  JKUBOW  MPHUPOJBI:
UCCJICIOBATEILCKUMIA METOJIaMU  OMOJIOTUYECKUX HAayK (MOJICKYJISIPHOM ©  KIETOYHOU
OHMONOTHH, YMOPUOJIOTUA M OMOJIOTUU Pa3BUTHS, TEHETUKH U CEJICKIIMH, OMOTEXHOJIOTUU H
CUHTETHUYECKOW OWOJIOTHH, TIaJICOHTOJIOTHH, JKOJIOTUH); METOJIaMU CaMOCTOSITEIIBHOTO
IPOBEJICHUS OHMOJOTMYECKUX HCCIICIOBAaHUH B JlabopaTtopuu U B mpupoje (HabroaeHue,
M3MepeHue, SKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJiIcHUE OOYYAIONIMMHUCS YMEHUSMH: HAXOAWTh, aHATU3UPOBATh W HCIOJIH30BaTh
Ouonorudyeckyro  MHGOPMAIINIO; CaMOCTOSITEIILHO MI0JIb30BaThCSI OMOTOTHYECKOM
TEPMHUHOJIOTHEH U CHMBOJMKOW; YCTaHaBIMBATh CBS3b MEXAYy pPa3BUTHUEM OWOJOTHH U
COLIMATILHO-9KOHOMUYECKUMU U HKOJIOTHYECKHMH TPOOJeMaMy YeJIOBEYECTBA; OLICHUBATh
MOCJICJICTBUSL CBOEM JEATEIBHOCTU IO OTHOIIEGHUIO K OKpY)KAIoIIed NpUPOJHON Ccpee,
COOCTBEHHOMY 3JI0POBbIO M 3/I0POBBIO0 OKPY’KAIOIIMX JIOZEH; 0OOCHOBBIBATH M COONIOAATH
Mepbl MPOGUIAKTUKA HMH(PEKIIMOHHBIX 3a00JIeBaHWI, TpaBWIa IOBEJACHUS B TPHUPOAC MU

oOecrieyeHus: 0€30MacHOCTU COOCTBEHHOW KMU3HENEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYyaIUSIX



NPUPOTHOTO ¥ TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE Hay4YHBIC
OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYarONIMXCAd WHTEJUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMU U COBPEMEHHBIMH HCCIIEIOBAaHUSIMU B
OMOJIOTHH, pellaeMbIMU €10 MpoOJeMaMHu, METOJOJIOTHEeH OMOJIOrMYecKOro HMCCIIeOBaHUs,
NPOBEJCHUST DKCIIEPUMEHTAIBHBIX  HUCCICAOBAHWHM, pEIIeHUsT OHOJOTHMYeCKUX  3ajad,
MOJIETMPOBAHUS OMOJIOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCITUTAHUE Y OOYYAIOMUXCS IICHHOCTHOTO OTHOIICHUS K XKHUBOW MPUPOJIC B IIEIOM U
K OTHCIBbHBIM €€ O0BeKTaM M SBICHUSIM; (POPMUPOBAHHE SKOJIOTUYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHUS B MPUPOJEC; UHTETPAIIMH €CTECTBEHHO-HAYYHBIX
3HAHMM;

npuoOpeTeHne 00y4JarOIIMMHUCS KOMIIETEHTHOCTHU B paIMoOHAILHOM
IPUPOIOIIOJIB30BAHUU (COOII0IEHUE ITPaBUII TOBEACHUS B IPUPOJIE, OXPAHbI BUJIOB, SKOCUCTEM,
ouocdepnl), COXpaHEHHWH COOCTBEHHOI'O 3JIOPOBbsI W 3JI0POBbS  OKPYKAIOLIUX  JIFOJCH
(coOmromenust  Mep npouiIakTUk  3abojieBaHMM,  oOecneyeHue  OE€30MaCHOCTH
KU3HEJEATEIHPHOCTH B YPE3BBIUAHHBIX CUTYAIUSIX MPUPOJHOTO W TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HCIIOJIb30BaHUs OMOJIOIMYECKUX 3HAHUM U YMEHUI B MOBCEIHEBHOM JKU3HMU;

CO3/IaHHME YCIIOBUW JJII OCO3HAHHOTO BBIOOpPA OOYYAIONTUMUCS WHIWBHTYTBHON
0o0pa30BaTeIbHON TPAEKTOPUHU, CIOCOOCTBYIOLIEH TMOCIenyIomeMy MpodeccuoHaIbHOMY
CaMOOIIPE/ICNICHNI0, B COOTBETCTBUH C WHIWBHUAYAIbHBIMA HHTEPECAMU M TOTPEOHOCTSIMU
pervoHa.

OO011iee YMCIIO YacoB, PEKOMEHIOBAHHBIX NJIsi U3y4YeHUs1 OMOJIOTMM Ha YIIIyOJIEHHOM
yposre, — 238 gacoB: B 10 xiacce — 136 yacos (4 gaca B Hememo), B 11 kiacce — 102 yaca (3
yaca B HEJIENIO).

OT6op oOpraHm3alMoOHHBIX (POpPM, METOJOB H CPEIACTB OOyYECHHS OHOJIOTHH
OCYIIECTBIISIETCS C YYETOM CHEIU(UKHA €r0 COACPKaHUs W HANPABICHHOCTH Ha MPOIOJIKEHHE
OMOJIOTUYECKOTO O0pa3oBaHUsl B OPraHU3alMsIX CPeAHEro MpodecCHOHAIBHOTO U BBICIIETO
00pa3oBaHUAI.

OOs3arenbHBIM  YCIOBHEM IpU  OOy4YeHHMM OHMOJOTMM Ha YIIIYOJIEHHOM YpOBHE
SBIISICTCSI  TIPOBEJICHHWE  JIA0OpAaTOPHBIX WM TIPaKTHYeCKUX  padoT. Takke yuacTue

06yqafoumxc;1 B BBIIIOJIHCHHUH IIPOCKTHBIX H yqe6H0- HCCICO0BATCIIbCKHUX pa60T, TCMaTHKa



KOTOPBIX OIPENENseTCS YYUTEIEM Ha OCHOBE HMEIOLIUXCSA MaTepUualibHO-TEXHUUYECKUX
PECYPCOB U MECTHBIX HMPHUPOJHBIX YCIOBHIA.

Conep:xanue o0yyennus B 10 kiacce.

136 4, u3 HUX 2 4 — Ja0OPATOPHBIN MPAKTHKYM C Hcroib3oBanuem LabQuest + 3u -
0000I1IEHNE ¥ CUCTEMATHA3ALMS 3HAHUIA.

Tema 1. Buonozus kak nayka.

CoBpemeHHass Ouosiorusi — KOMIUIEKCHass Hayka. Kparkas wuctopusi pa3BUTHS
Oouosiornu. buonorndyeckue HaykKd W U3yyaeMble HUMHU TpoOsieMbl. DyHAaMeHTaJIbHBIE,
MIPUKJIATHBIC ¥ TIOUCKOBBIC HAYYHBIC MCCIEAOBAHMS B OMOJIOTHH.

3HadeHrne OUONOTUM B (DOPMUPOBAHNU COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTHHBI
mupa. IIpodeccun, cBs3aHHBIe C OuWonorvel. 3HaUYeHHE OHOJIOTMM B IPAKTHYECCKOMN
NEATEITbHOCTU YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JlemoHncTpanuu:

[Toprpersi: Apucrorenb, Teodpact, K. Jlunueit, XK.b. Jlamapk, Y. [Hapsun, V.
I'apseii, I'. Mennens, B.W. Bepunanckuii, HW.II. IlaBnoB, W.U. Meunukos, H.U. BaBunos,
H.B. Tumodee-Pecorckuit, [{x. Yorcon, ®@. Kpuk, /[.K. benses.

Tabmuusr u  cxembl: «CBs3p  OuOJOTMM € JAPYyrUMH  Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ZKuevle cucmemul u ux uzyyenue.

XKuBble cucTEeMBl Kak MpeaAMeT u3yudeHus Ouonoruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOIO  COCTaBa, JUCKPETHOCTb MW  LEIOCTHOCTh, CIIOXKHOCTb H
YIOPSIAOYEHHOCTh  CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHW3allMsi, CaMOBOCIPOU3BEIAECHUE,
pa3IpaKuMOCTh, U3BMEHYUBOCTH, POCT U PA3BUTHE.

YpOBHM OpraHu3aly KUBBIX CHCTEM: MOJICKYJISIPHBIMA, KIIETOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUA0BOM, 3KOCUCTEMHBIN (OuoreorieHOTUYECKUT),
ouocdepnsiit. [Iponecchl, mpoucxoasdime B )KUBbIX cucTeMax. OCHOBHBIE MPU3HAKHU >KUBOTO.
Kuznb kak dopma cymiectBoBanus mMaTepuu. Hayku, n3ydaromye *UBbIe CHCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHU3aliu.

N3yuenue xuBBIX cucreM. Meroapl Ouonornueckoil Hayku. HaGmroxenwue,

HU3MCPCHUC, OKCIICPUMCHT, CHUCTCMATHU3alMsdg, MCTAaaHAJINU3. IlonssiTie O 3aBUCHMOM U



HE3aBUCUMOW TMepeMeHHOU. [lmanupoBanume »skcnepumenTta. IloctaHoBka W mpoBepka
runote3. HyneBas rumore3a. Ilonstue BbIOOpKM © €€ JOCTOBEpHOCTh. Pa3zbpoc B
Ouosnornyeckux JaHHbIX. OLEHKAa JOCTOBEPHOCTU IOJIyYEHHBIX pe3ysbTaToB. llpuunHel
VCKQ)XECHUS PE3YJIbTATOB JKCIEPUMEHTA. [IOHATHE CTaTUCTUYECKOTO TeCTa.

Tabnuupl u cxeMbl: «OCHOBHbIE TPHU3HAKUA JKU3HW», «BHOJIIOTMYECKHE CHUCTEMBI»,
«CBolicTBa KUBOM MaTepun», «YPOBHU OPraHU3alld >KUBOW MpUPOIb», «CTpoeHne
KUBOTHOM KIETKM», «TKaHU XKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOIO OPraHU3MA»,
«buoreonenos», «buochepar, «Meroabl U3ydeHUs KUBON TPUPOIBD».

O6opynoBanue: maboparopHoe O00OpyIOBaHWE IS TPOBEICHUS  HAOIOACHHM,
WU3MEPEHUM, SKCIIEPUMEHTOB.

Hpa;cmuuec;caﬂ pa60ma «Hcnonp3oBanue PA3IMIHBIX MCTOAOB IIPHU U3YUCHHUH KHBBIX

CHUCTEM.

Tema 3. Buonozcus knemku.

Knerka — cTpykTypHO-GYHKIMOHAIbHAS €IMHUIA KUBOro. MCTOpusi OTKPBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. llneiinen, P.
BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeTonbl MOJEKYJSIPHOM H KJIETOYHOW OHMOJOTMH: MHKPOCKOIHUSA, XpoMartorpadus,
anekTpodope3, METOJ MEYEHBIX aToMoB, AuddepeHnuanIbHOe IEHTPU(YTUPOBAHUE,
KYJbTUBHUPOBAHUE KIIETOK. DJIEKTPOHHAS] MUKPOCKOMUSI.

JlemoHncTpauu:

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneiinen, P. Bupxos, K.M. bap.

Tabnuiel 1 cxembl: «CBETOBOM MUKPOCKOI», « JEKTPOHHBIA MUKPOCKOT,

«Hcropus pa3BUTUSI METOJIOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIpPENapaThl PaCTUTENIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KJIETOK.

Ilpakmuueckasa paboma «V3yueHue METOMOB KIETOYHOW OMonoruu (XxpomMarorpadus,

anexkTpodopes, nuddepennuansaoe nentpudyruporanue, [1LIP)».
Tema 4. Xumuueckan opeanu3zayusn Kiemxu.
XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI. Boma u eé

pOJIb KaK PacTBOPUTEIIS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUH KIIETKH, TEIUIOPETYISALUU.



MuHepanbHble BEIECTBA KIETKHU, HUX OHOJIorHYecKas poiib. Pojib KaTHOHOB M aHHMOHOB B
KJIETKE.

Oprannueckne  BemlecTBa  KIETKH.  buosornueckne — moaumepsl.  benkw.
AMMHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€JIKOBOM MoJieKkyJibl. [lepBuuHas cTpykTypa
Oenka, MEeNTHAHAs CB3b. BTOpUYHas, TpeTuyHas, YETBEPTUYHAS CTPYKTYphl. JleHaryparusi.
CaoiicTBa OenkoB. Knaccudukanusa O6enkoB. buonorunueckue GyHKIUA OEIKOB.

VYrneroasl. MoHOcCaxapuipl, Jucaxapuabl, OJIMrocaxapubl U mnojaucaxapuabl. OO
IJIaH CTPOEHUSI W (UBHKO-XMMHUYECKHE CBOWMCTBA YTIIeBOAOB. buonormyeckue (QyHKIHH
YTJIEBOJIOB.

Jlumupel.  TuppodunbHo-ruapodoOHBIE  cBoiicTBa.  Knaccudukamus — JTUTHIOB.
Tpurmuuepunsl, doconunuasl, BOCKH, CTepoubl. buonornyeckue QyHKUUU JUIUIOB.
OO6mue cBoicTBa OMOJOTMYECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJYIIPOHUIIAEMOCTb.

HyknennoBsle kucnmorel. JHK wu PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunmun kommiementapHoctu. IlpaBuno Yapradda. Crpykxrypa JHHK —
NBOiHas cnupaib. MectoHaxoxaenue u Ouonornyeckue ¢ynkuun JIHK. Bunsrt PHK.
Oynkuuu PHK B kierke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mosiekysne ATO.
buonornyeckne ¢ynknuu AT®. BoccTraHOBIEHHBIE TEPEHOCUYHKH, WX (DYHKIMHM B KIETKE.
Cexsenupoanue JTHK.

CrtpykTrypHas Ouosorusi: OMOXUMHUYECKHUE U OMOPHU3NYECKUEe UCCIEIOBaHUSI COCTaBa U
IPOCTPAHCTBEHHOU CTPYKTYPhl OMOMOJIEKY!I.

JlemoHCcTpauu:

[Toptpetsr: JI. Ilomunr, x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxmuH, O.
Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XHUMHYECKHX JJIEMEHTOB B HEXHMBOM IPUPOLE»,
«Pacnpenenenre XUMHUYECKUX JJIEMEHTOB B KUBOU IIPUPOIE».

Tabauupsr u cxemsbl: «llepuoanueckas Tabmuna XUMHUYECKUX DJIEMEHTOBY,

«CTpoeHue MOJEKyJbl BOAbl», «BemecrBa B cocraBe oOpraHu3moBy», «CrpoeHune
MoJieKyJbl Oenkay, «CTpyKTypbl OelakoBoW MOJEKyNIb», «CTpoeHHE MOJEKYJ YTIJIEBOJOBY,

«CTpOGHI/IC MOJICKYJI  JIMIIKUIOB», «HYKJIGI/IHOBI)IG KHCJIOTBD,



«Ctpoenne moisekysibl ATD».
O6opynoBanue: XMMHUYECKas Mocyaa U 000py10BaHHE.

Jlabopamopnas paboma «OOHapyxkeHHe O€TKOB C TIOMOIIBI0 KayeCTBEHHBIX

peaxkiui».

ﬂa60pam0pHaﬂ pa60ma ((HCCJICI[OB&HI/IC HYKIICMHOBBIX KHMCJIOT, BBIJCJICHHBIX H3

KJIETOK Pa3JINYHbIX OPraHU3MOBY.

Tema 5. Cmpoenue u (hynkuyuu Kiemku.

Tunbel  KIETOK: JDYKapUOTHYECKass M IMPOKAPUOTHYECKAS. CtpykTypHO-
GbyHKIIMOHAIBHBIE 00pa30BaHUs KICTKHU.

CrpoeHre mpoKapuoTHUECKOW KieTkd. KilerouHass cTeHka OakTepuii M apxei.
Oco0eHHOCTH CTpOeHHsSI TeTepoTpoPHON U  aBTOTPOGHONW MPOKAPUOTHUYECKUX KIIETOK.
MecTo u posb MPOKApUOT B OMOIIEHO3aX.

Ctpoenrie u  (QYHKIIMOHUPOBAHUE HdyKapuoTHUecKod kieTku. [lmazmaruueckas
MeMOpaHa (masmaiieMma). CTpykTypa IJa3MaTUYecKod MeMOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IJIa3MaTUYECKyl0 MeMOpaHy: maccuBHbIM (auddy3us, obneruénHas auddysus),
AKTUBHBIM (TIEPBUYHBIA M BTOPUYHBIA AKTUBHBIM TpaHcnopt). llomynpoHunaeMocTsb
MeMOpanbl. PaboTa HaTpuii- KalWeBOro Hacoca. OHIOIMTO3: MHHOIUTO3, (Haroiuros.
Ox3o1uTo3. Knerounast crenka. CTpykTypa U GyHKIIUU KJICTOYHOU CTEHKHU PACTEHU, TprOOB.

Hutorutazma. I{uro3omns. [utockener. [puxenue mutoriazMbel. OpraHOUIbl KIETKH.
OnHomeMOpaHHBIE OPraHOUIBI KIETKH: dHAoIIazMaruyeckas cetb (JI1C), anmapar ['onbxkwy,
JU30COMBI, UX CTpOeHHE M (PYHKIHMH. B3auMOCBs3b OTHOMEMOpPAHHBIX OPTaHOUIOB KJIETKH.
Crtpoenuie TpaHyisipHOro perukyiayma. CHHTE3 pacTBOPUMBIX OeiakoB. CHHTE3 KJIETOYHBIX
MeMOpaH. [maakuii (arpaHynsipHblil) SHOOIIIA3MaTHYecKuil  peTukyiayMm. CekperopHas
¢ynkuusa anmapara ['onbmku. TpaHcmopT BelIECTB B KIETKe. BaKyonu pacTHTENbHBIX
kieTok. Knerounsiit cok. Typrop.

[lomyaBTOHOMHBIE OPraHOWIBI KIETKU: MHUTOXOHApWH, Iuactuapl. CTpoeHue u
GyHKIMH MUTOXOHApUN W mactuia. [lepBuuHble, BTOPUYHBIE U CJIOXHBIC IUIACTHIBI
(OTOCHHTE3UPYIOIUX SyKapuoT. XJIOPOIJIACThI, XPOMOILIACTBI, JICMKOIJIACTHI BBICIIUX
pacTEHUMN.

HememOpannubie opranouasl kietku CrpoeHne ©u  (QyHKIMM HEeMEeMOpPaHHBIX

OopraHouJioB kjeTku. Pubocombl. MukpodunameHnTsl. Mpliieunble KIeTKA. MHUKpOTpyOOUKH.



Knerounsnii 1eHtp. CTpoeHHE W JBHKCHHE JKTYTHKOB W pPECHHUYEK. MUKpPOTpYyOOUKH
nutomasmel. Llentpuons. fAnpo. OGomouka siapa, XpoMaTHH, KapHOIUIa3Ma, SIPBIIIKA, WX
cTpoeHue u (QyHKUUU. SnepHbIil OenkoBbIM MaTpukce. [IpocTpaHCTBEHHOE pacCIONIOKEHHE
XpoMOCOM B HTepdazHoM sifipe. benku xpoMaTuHa — TUCTOHBI.

Knerounsie BrmoueHus. CpaBHUTENbHAS  XapaKTEPUCTHKA  KIETOK  JYKapUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPUOHON ).

JlemoHncTpanuu:

[Toptpersr: K.C. Mepexkosckui, JI. Maprynuc.

Tabmuipel 1 cxembl: «CTpoeHUE SyKapUOTUUYECKOM KIETKW», «CTpOEHHE MKUBOTHOM
KieTkn», «CTpoeHue pacTUTENbHOW KIETKW», «CTpoeHne MUTOXOHAPUMN», «Sapoy,
«CTpoeHue NpoKapuOTUYECKOU KIETKU.

OO6opynoBaHue: CBETOBOM MHKPOCKOM, MHKPOIpENaparbl pacTUTEIbHBIX, >KHMBOTHBIX

KJICTOK, MUKPOIIPCIIAPAThI 6aKTepI/IaJILHI>IX KIICTOK.

Jlabopamopuas paboma «VI3ydeHne CTPOEHUS KIETOK Pa3IMYHBIX OPraHU3MOBY.

IIpaxmuueckas paboma «¥V3ydyeHre CBOMCTB KJIETOYHON MEMOpaHbD».

JI a60pamopﬂaﬂ pa60ma ((I/ICCJIGI[OBaHI/Ie IJ1a3MoJIi3a u JACIIIIa3MOJIn3a B

PACTUTCIIBHBIX KIICTKAX)).

HDCZKWH/II{QCKCUI pa60ma «I/IBY‘-IGHI/IC ABMIJKCHHUA LUTOINIA3MBI B PACTHUTCIIbHBIX

KJIETKaxX».

Tema 6. Oomen seujecme u npespaujenue IHEPeUN 6 K1eHKe.

AccuMumnsIuuUs U JUCCUMUIISILIMS — IB€ CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa BEIeCTB:
aBTOTPO(HBII W  TeTepoTpoPHBIA. YdacTHe KuciIopoga B OOMEHHBIX IpOLECCAX.
DHepreruueckoe oOecrieyeHue kieTku: mnpeBpamienue AT® B 00MEHHBIX Mpolieccax.
DepMEHTATUBHBIA XapaKTep peakUuil KJIETOYHOro MeTadonu3Ma. DepMeHThl, UX CTPOEHHE,
cBoiicTBa W MexaHm3M AercTBus. Kodepmentsl. Otauumsi (HepMEHTOB OT HEOPTaHUYECKUX
KaTaqu3aTopoB. benku- akTUBaTOpbl U OCNKU-UHTUOUTOPHL. 3aBUCHUMOCTH  CKOPOCTH
(bepMEHTaTUBHBIX PEAKIINI OT PA3IMUHBIX (DAKTOPOB.

[lepBuuHbBIl CHHTE3 OpraHMYEeCKUX BellecTB B KieTke. dorocuHTe3. (CBeToBas u
TemMHoBas (a3zbl. [IpogykTuBHOCTE PoTOCHMHTE3a. BinsiHre pa3iaudHbiX (aKkTOpOB HA CKOPOCTh

dotocunTe3a. 3HaueHue HOTOCUHTEA.



XEMOCHHTE3. Pa3nooOpazue OpPraHn3MOB-XEMOCUHTETUKOB:
HUTpUGHUIUPYIOIINE OaKTepuH, Kele300aKTepuHu, CEepoOaKTEPUH, BOJOPOJHBIE OaKTEPUH.
3HaYeHUE XEMOCHHTE3A.

AHaspoOHbie  opraHu3Mbl. Bunpbl  Opoxkenus. IlpoaykTel OpoxeHUss ©  UX
UCIIOJIb30BAaHUE YENIOBEKOM. AHAa’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTbl OMOTEXHOJOTHH U
B0O30yuTENN OOJIE3HEM.

AdpoOHBIE OpPraHW3Mbl. JTalbl SHEPTETUUECKOro oOmeHa. [1oAroToBUTENbHBIN ATaIl.
I'mkonu3 — 6eCKUCIOPOAHOE PACIICIIIEHNE TTFOKO3BI.

buonornueckoe OKHWCIEHME, WIA KIETOYHOE JbIxaHuWe. Ponb MHTOXOHApPUK B
mporeccax — Owomorudeckoro  okucieHus. [{uknuueckume — peakuuu.  OKHCIUTETHHOE
dochopmmpoBanne. [IpeumyiecTsa a3poOHOro IMyTH 0OOMEHa BEIISCTB IEpe]l aHa3POOHBIM.
O} PeKTUBHOCTH PHEPTETUIECKOT0 OOMEHA.

JlemoHcTpanuu:

IToprpersr: . Ipuctiu, K.A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuemnn, I A. 3aBap3uH.

Tabmuiel U cxeMbl: «POTOCUHTE3», «DHEPreTuUeckuii ooMeny», «buocunTes Oenkay,
«CtpoeHue pepmeHTay, «XEMOCHUHTE?Y.

OOopynmoBanue: CBETOBOM  MHKPOCKOI, OOOpYyIOBaHWUE [JJIi  IPUTOTOBJICHUS
MNOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopnas paboma «VI3ydeHue KaTaJlUTUUECKOW AaKTUBHOCTH (PepMEHTOB (Ha

npyUMepe aMuiIa3bl WK KaTaaasbl)y.

Jlabopamopnasa padoma «3ydenne (epMEHTATUBHOIO pacIlCIIEHUs MEpOKCHIa
BOJIOPO/Ia B PACTUTEIIbHBIX U )KUBOTHBIX KJIETKAX).

Jlabopamopnas paboma «CpaBHEHHE TIPOLIECCOB (DOTOCUHTE3a M XEMOCHHTE3a».

Jlabopamopnas paboma «CpaBHEHUE MPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tema 1. Hacneocmeennasn ungopmauus u peanusayus eé é Kjiemke.

Peakuun MarpuyHoro cuntesa. lIpyHIMD ~KOMIUJIEMEHTApHOCTM B PEAKLMUAX
MaTpUYHOIO cHHTe3a. Peanuszanus HacieqCTBEHHOM MHpopManuu. ['eHeTuueckuil Koj, €ero
corictBa. TpaHckpunuuss — wmarpuuHbld cuHTe3 PHK. IlpuHuunsl TpaHCKpuIuuwu:

KOMINIEMCHTAPHOCTD, aHTHIIAPAJIJICIbHOCT, ACUMMCTPHUYHOCTD.



Tpaucnsus u e€ sranbl. Yuactue tpancnoptabix PHK B 6nocunTese 6enka. YcinoBus
onocunTeza Oenka. KoaupoBanue amuHOKuciIoT. Ponmb pubocom B OmocuHTE3e Oernka.

Opranuzanys reHoMa y MPOKapuoOT U 3YKApuoT. Perynsius akTUBHOCTH TE€HOB Yy
npokapuot. ['mnoreza omepona (®. XKako6, K. Mano). Perynsiius oOMEHHBIX MPOLIECCOB B
kieTke. Knerounslii romeocTas.

Bupycol — HekieTouHble (DOPMBI KU3HU U OOJIUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX
U CIIOXHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.

Bupychbie 3a0oneBaHusi denoBeka, >KMBOTHBIX, pactenwit. CIIMZ, COVID- 109,
COIIMATIbHBIE U MEAUIIMHCKUE MPOOJIEMBL.

JlemoHcTparuu:

[Toprpetsr: H.K. Konbsnos, .. IBanoBckuii.

Tabmuiel 1 cxembl: «buocuaTes Oenkay, «I'eHeTHYecKui Koy, «BUpyce»,

«bakrepunodarmny.

IIpaxmuueckas paboma «Co3aaHue MOJAEIIN BUPYCA».

Tema 8. ZKu3znennwtit yuki Knemku.

Krnerounsrii muki, ero mepwonsl u peryisiusa. Matepdasza u muto3. OcoOeHHOCTH
IIPOIIECCOB, IpoTeKamux B uHTepdasze. [loaroropka kiueTku Kk aenennto. IIpecuHreTnueckuit
(MTOCTMUTOTHYECKH), CHHTETUYECKHUH M TMOCTCUHTETHYECKHUM (MPEMUTOTUUYECKUN) TIEPHUOIbI
uHTEp(a3bl.

Marpuunbii  cunte3 JHK — pemukamua. Ilpunnunsr  perukauuu — JIHK:
KOMIUIEMEHTApPHOCTb, IIOJYKOHCEPBAaTUBHBIM CHUHTE3, aAHTUIIAPAIUICIBHOCTh. MexaHusm
perumkanmn  JJHK.  Xpomocombl. Crtpoenue xpomocoM. Tenomepsl u  Temomepasa.
XPpOMOCOMHBIA HAOOP KIETKW — KapUOTHUIl. [IUMIOMIHBIA U TarjiouIHbIA HA0OPbI XPOMOCOM.
I'omonornunbie xpoMocomsl. [100BBIE XPOMOCOMBEI.

Henenue knetku — Mmuto3. CTaaiuu MUTO3a U IPOUCXOJIAIIUE B HUX MTPOIIECCHI.

Tunbel MuTo3a. Kaprokunes n nUTOKMHE3. bronornueckoe 3HadeHUE MUTO3A.

Perynsuus muroTHdeckoro mukiaa kiaeTkd. [Iporpammupyemas kierodnas ruOens —
arornTo3.

Krnerounoe si1po, XpoMOCOMBI, (PYHKIIMOHANIbHASI TeHOMHUKA. J[eMoHCTpanuu:

Tabnuubl U cxembl: «KU3HEHHBIA LUK KIETKU», «MUTO3», «CTpOCHHE XPOMOCOMY,

«Pemmukanus JJTHK».



OO6opynoBanue: CBETOBOW MHUKPOCKOII, MHKpoIipenaparbl: « MUTO3 B KJIETKaX KOPEIIKa
JTyKay.

Jlabopamopnas paboma «/3y4eHnre XxpoMOCOM Ha TOTOBBIX MHUKPOIIpENapaTax».

Jlabopamopnasa paboma «HaOmoneHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa

(Ha TOTOBBIX MUKpPOTIpENapaTax).

Tema 9 (16). Cmpoenue u pynkuuu opzanuzmos.

buonornyeckoe pazHooOpaszue opranu3MoB. OJIHOKIETOUYHBIE, KOJOHHAJIbHBIE,
MHOI'OKJIETOYHBIE OPraHU3MBI.

OCOOEHHOCTH CTPOGHHUSI M KU3HEIEATENIbHOCTH  OJHOKJIETOYHBIX OpPraHH3MOB.
bakrepun, apxeu, OIHOKJIETOYHbIE TPUObI, OJAHOKIETOYHBIE BOJOPOCIHU, APYTHUE MPOTUCTHI.
KonoHnaneHble OpraHu3Msl.

B3auMoCBs3b 4acTed MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHM, OpPraHbl U CUCTEMBI
opranoB. Opranu3M Kak euHoe 1enoe. ['omeocras.

Tkanu pacreHuil. Tunbl pacTUTENbHBIX TKaHEH: oOpa3oBaTelbHAasl, IOKPOBHAs,
NpoBOJsAIIAs, OCHOBHAas, MexaHuyeckasd. (OcoOEHHOCTH  CTpoeHus, (QyHKUUA WU
PACITOJIOKEHNSI TKAaHEW B OPTaHaX PaCTEHUU.

TkaHM JKMBOTHBIX W 4YelOBeKa. THWIBl KUBOTHBIX TKaHEH: SIUTEIHAIIbHASA,
COEIMHUTENbHAs, MbIllIeyHas, HepBHAs. OCOOEHHOCTH CTPOEHHUSA, PYHKUHUNA U PaCHOJIOKEHUS
TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKaA.

Opranbl. BereratuBHbIE M TE€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHsl U CUCTEMBI
OpraHoOB XKMBOTHBIX U 4es0BeKa. DyHKIIMHM OPraHOB U CUCTEM OPraHOB.

Omnopa Ttenma opramu3sMoB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX JKMBOTHBIX. HapyHblii u BHyTpeHHMH ckeneT. CTpoe€HHE U THUIIBI
COCUHEHHUS KOCTEM.

JIBU>KeHHE OpraHu3MoB. JIBMKEHUE OJHOKJIETOUYHBIX OPraHU3MOB: amMEOOUJIHOE,
KI'YTUKOBOE, PECHHUYHOE. J[BMKEHME MHOTOKJIETOYHBIX PACTEHWUW: TPONM3MBI M HACTHH.
JIBrKeHME MHOTOKJIETOYHBIX JKMBOTHBIX UM 4YEJIOBEKAa: MbllIeyHas cucrema. Peduekc.
CkeneTHbIE MBIIIIIBI U UX paboTa.

IIntanue opranuzmoB. IloryomeHne BOJIBI, YIVIEKMCIOIO Tra3a W MUHEPAIbHBIX

BCIICCTB PACTCHUSMMU. [Iutanue JKUBOTHBIX. BHYTpI/IHOHOCTHOG N BHYTPHKJIICTOYHOC



nunieBapeHue. [luTtaHne MO3BOHOYHBIX JKUBOTHBIX. OTAENbl NUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurenbHble Kenessbl. [lumeBapurenpHas cucTeMa 4enoBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuil. [[pixanwe »XuUBOTHBIX. Juddy3us razon
yepe3 MOBEPXHOCTh KieTku. KokHoe npixanue. JlpixaTenbHas moBepxHOCTh. KabOepHoe u
NErovyHoe JbIXxaHWe. JIpIXaHWEe TO3BOHOYHBIX JXMUBOTHBIX M YEJOBEKA. OBOJIOLUOHHOE
YCIOKHEHHE CTPOECHMUS JETKHUX ITO3BOHOYHBIX JKUBOTHBIX. JIpIXaTenbHAs CHCTEMa 4YEJIOBEKA.
MexaHn3M BEHTWIILIMM JIETKUX y MNOTHL W MJIEKONUTAIOMMX. Peryisanms IbIXaHus.
JIpixaTenbHble OOBEMBI.

TpaHcOpT BEWIECTB y OPraHU3MOB. TpaHCHOPTHBIE CHCTEMBI pacTeHUM. TpaHcnopt
BEIIECTB y JKMBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbl. KpoBeHOCHas cucrema
IIO3BOHOYHBIX JKUBOTHBIX M uyenoBeka. Cepane, KpOBEHOCHbIE cocyabl M KpoBb. Kpyru
KpOBOOOpAIleHUsI.  DBOJIOLUMOHHBIC  YCIOKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/ua u e€ perymsusi.

Brinenenune y opranusmoB. Beinenenue y pacreHuil. BblneneHue y JKUBOTHBIX.
CokparutenbHble Bakyond. Opranbl BblaeneHus. OunbTpanus, cekpeuus U o0paTHOoe
BCAChIBAHME KaK MeEXaHU3Mbl pa0OThl OpraHoB BbiAeneHUs. CBsA3b IMOJIOCTH Tela C
KPOBEHOCHOM W BBIJICIUTEIBHON CHCTEMaMu. BblneneHue y NO3BOHOYHBIX JKHBOTHBIX H
gyenmoBeka. [loukn. Crpoenme u (QyHKIMoHupoBaHue Hedpona. OOpa3oBaHHE MOUYU Yy
YEJI0BEKA.

3amuTa y OpraHu3MoB. 3aliiTa y OJJHOKJIETOYHBIX OpraHu3MoB. Criopel OakTepuii  #
HUCTBl  MPOCTEHIIMX. 3allldTa Yy MHOTOKJIETOYHBIX pactenuil. Kyrtukyna. Cpencrsa
MaCCUBHOM U XUMHUYECKOM 3aUThl. DUTOHIUIEI.

3ammra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpPOBBI M HMX MPOU3BOAHBIC. 3aniuTa
oprauu3Ma ot Oosie3Heil. MMMyHHass cuctema uyenoBeka. KieToyHbId W TyMOpaJibHBIMI
UMMYHUTET. BpoXIEHHBIA M TNpUOOPETEHHBIM CHeU(pUYECKUd HMMYHUTET. Teopus
KJIOHAIbHO-CEJIEKTUBHOTO MMMYHUTETA (II. Opmux, ®.M. bepuer, C. Touerana).
BocnamurensHble  OTBETBI OpraHu3MoB. Poip  BpOXAEHHOTO MMMYHUTETa B Pa3BUTHHU
CHUCTEMHBIX 3a00JICBaHHI.

PazgpaxxumocTs M perynsiuus y OpPraHu3MoB. Pa3apakmmMocTb y OJHOKIETOYHBIX
Opranu3moB. Takcucel. PazapaxuMocTs U peryiisiuus y pacreHuil. PocToBble BemecTsa U UX

3HA4YCHUC.



HepBHuas cucrema u pediiekTopHas peryisius y *XUBOTHbIX. HepBHas cucrema u e
OTZEJIbl. DBOJIOLUOHHOE YCIIOXKHEHUE CTPOEHUS HEPBHOW CUCTEMBI y KUBOTHBIX. OTHAEIbI
TOJIOBHOTO MO3Ta IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiektopHas ayra. besycnoBHbie u
YCIIOBHBIE pe(dIIEKCHI.

['ymopasibHasg peryydinus M 3HAOKPUHHAS CUCTEMa >KUBOTHBIX M 4esoBeka. JKemessl
SHIAOKPHUHHOW CHCTEMBI M HMX TOPMOHBL JIeMCTBHE TOpPMOHOB. B3anmMOCBsI3b HEPBHOW U
SHJOKPUHHOM cucTeM. ['unoramamo-runodusapHas cuctema.

Hemoncrpauu: [loprper: W.11. [1aBnos.

Tabmuipl U cxeMbl: «OTHOKIETOYHBIE BOJIOPOCITN», «MHOTOKIETOUHBIE BOJOPOCIIN,
«baktepun», «llpocreitme», «Opranbl LIBETKOBBIX pacTeHUi», «CHUCTEMBbl OPraHoOB

MTO3BOHOYHBIX KUBOTHBIX»,«BHYTpEHHEE  CTpOEHHME  HACEKOMBIX), «Tkanmn
pactenuity, «KopueBbie  cucremb», «CrTpoeHue  ctebns», «CTpoeHHe  JHCTOBOM
nacTUHKN», «TkaHu KUBOTHBIX», «CKenmeT 4eloBekay, «llumeBapurenbHas — cucremay,

«KpoBenocHas cucreMay, «/JlpixarenpHas cucrema», «HepBHas  cucremay,

«Koxay, «MpImeunas cucremay, «BblIenuTeNbHass CUCTEMa», «DHIOKPUHHAS
cucreMa», «CtpoeHue MbIb, « IMMyHuTeT?, «Kumeunononoctueie», «Cxema

MMATAHUSA pacteHuin», «KpOBEHOCHbIE ~ CHUCTEMBI  T03BOHOYHBIX KUBOTHBIX»,

«Ctpoenune ruapb», «CTpoeHHe IUIaHapun», «BHyTpeHHEE CTpPOEHHE IOKIEBOIO
yepBsi», «HepBHas cuctema pwiO», «HepBHas cucrema nsrymkun», «HepBHas cucrema
npecMbikaronmxcs», «HepBHass cucrema nruny, «HepBHasg cucremMa MIIEKONUTAIOIINAXY,
«HepsHas cucrema yenoBekay», «Pediiekcy.

OOopynoBaHue:  CBETOBOM  MHKPOCKON,  MHUKpOMNpENapaTbl  OJHOKJICTOUYHBIX
OPraHu3MOB, MHKpOMNpenaparbl TKaHEW, pPAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, JKUBBIE HSK3EMIUISIpbl KOMHATHBIX pAaCTeHMM, TepOapuu pacTeHUU pa3HbIX
OTAENOB, BJAXHBIE MOpenaparbl KUBOTHBIX, CKEJETbl  IMO3BOHOYHBIX,  KOJUICKIUHU
O€CITO3BOHOYHBIX KUBOTHBIX, CKEJET 4YeJOBEKa, OOOpydOBaHWE ISl JIEMOHCTPAINH
MOYBCHHOTO W BO3JyIIHOTO TUTAHHUS pPACTEHWMH, pacCHICIUICHUs Kpaxmaia W OeJIKOB TOJ
neiictBueM (epMeHTOB, OO0OpyJOBaHWE Ui JEMOHCTpPAIlMM OIBITOB IO HW3MEPEHHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXAaHW3Ma JIbIXaTEIbHBIX IBHKEHUI, MOJIENIA TOJIOBHOTO MO3ra

Pa3JINYHbIX JKUBOTHDIX.



Jlabopamopnas paboma «V3yueHue TkaHell pacteHui». Jlabopamopnas paboma

«M3ydyeHue TKaHeW >XUBOTHBIX». Jlabopamopnasa paboma «VI3ydeHue OpraHOB IIBETKOBOTO

pacTeHUs».

Tema 9. Pazmnosrcenue u pazeumue op2aHu3mos.

@opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U IOJIOBOE.
Bunbl 6ecrnionioro pa3MHOXKEHHS: IOYKOBAHUE, CIIOPYJIIILUS, (parMeHTanus, KIOHUPOBAHUE.

ITonoBoe pasmuoxkenue. llomoBele kieTku, wim ramersl. Meno3. Cragum Mmeiiosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. bronmornueckuii CMbICH MeH03a U ITOJI0BOTO
npouecca. Meno3 U ero MecTo B KU3HEHHOM IMKIIE OPTraHU3MOB.

IIpenzaponsiieBoe pasuthe. [ameToreHe3 y KUBOTHBIX. [loyoBbie Kene3bl.
OO0pazoBaHue U pa3BUTHE TMOJNOBBIX KieToK. CrepMarorene3 u oorene3. CTpoOeHHE MOJIOBBIX
KJIETOK.

OmnonoTBopeHue " AMOpPHOHATIBHOE  pPa3BUTHUE AKUBOTHBIX. CnocoOb1
OIJIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTUE OPraHU3MOB (OHTOrEHE3). OMOpHUOJNOrvs — Hayka o
pazButuu  opraHu3MoB. Craguu SMOpHUOreHe3a JKUBOTHBIX (Ha MpUMEpPE JISATYLIKH).
Hpo6nenne. Tumbl apobienns. OcOOCHHOCTH IPOOJICHUS MIICKOTHUTAIOMINX. 3apOABIIIEBhIC
JUCTKU (TacTpyJisiius). 3akjajKka OpraHOB W TKAHEH W3 3apOABIIIEBBIX JUCTKOB. B3amMHoe
BIIMSIHUE YacTeW DPa3BUBAIONIETOCS 3apoipliia (IMOpHOHANBHAS WHIYKIWS). 3aKiajka IjiaHa
CTPOEHUSI )KMBOTHOI'O KAK PE3yJbTaT UEPAPXUUYECKUX B3aUMOACHUCTBUM TIeHOB. BinsHue Ha
SMOpPHOHAIILHOE Pa3BUTHE PA3IMYHBIX (PAaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuonaneHblii nepuon. I[lpsimoe u Hempsimoe
paszButue. Pa3Butue ¢ Meramopo3oM y OECHO3BOHOYHBIX W MO3BOHOYHBIX >KMBOTHBIX.
buonornyeckoe 3HayeHUWE TMPSMOrO M HENPSMOTO pa3BUTHUS, MX PACIpPOCTPAHEHUE B
npupoge. Tumbl pocta KUBOTHBIX. MDaKTOpBl PEryidlMH POCTa >KUBOTHBIX M YEIOBEKA.
Craguu mocTAMOPHUOHANBHOIO PAa3BUTUSA Yy KUBOTHBIX M 4YenoBeka. llepuoasl oHTOrenesa
yesoBeka. CTapeHue U CMepTh Kak OMOJIOTMYECKHE MTPOLIECCHI.

PasmHoxxenne wu pasButue pacteHuil. [ameroputr u cnopodutr. Meio3 B
KU3HEHHOM MuKJIe pacTeHuil. OOpa3oBaHue cmop B Iporecce Meihosa. ['amerorenes vy
pacteHuid. OmNIONOTBOPEHHME M Pa3BUTUE  PACTUTENBHBIX  OpraHu3moB. [[BoliHOe

OINIOJOTBOPCHUC Y IBCTKOBBIX paCTeHI/Iﬁ. O6paSOBaHI/IG " pa3BUTHUC CCMCHHMU.



MexaHu3Mebl peryisiiui OHTOIE€HE3a Y PACTEHUN U )KUBOTHBIX. Jl[eMOHCTpauuu:

IToptpetsl: C.I'. HaBammn, X. [IInemas.

Tabmumer w  cxembl: «BereratmBHOe — pa3MHOXkeHUE», «Tumel  Gecronoro
pPa3sMHOXEHU», «Pa3sMHOXKEHHE XJIaMUIOMOHAAbl», «Pa3MHOXXEHHE 3HBIJICHBI»,

«Pa3MHOXeHHE TUape», «Meio3», «XpoMocoMbl», «l'amerorenesy», «CrpoeHue
AUIEKIETKH U crnepmMaro3onna», «OCHOBHBIE CTaauu OHTOreHe3ay, «lIpsamoe u HempsiMoe
pasButue», «Pa3zBuThe MaKMCKOro xykay», «Pa3zButhe capaHumy,

«Pa3Butne msrymkm», «/[BOHHOE OIUIONOTBOPEHUE Yy LBETKOBBIX PACTEHUN»,

«CtpoeHne ceMsiH OJIHOAOJBHBIX M JIBYJOJbHBIX pACTeHUI», <«KU3HEHHBIA LMK
MOpPCKOW KamyCTbD», <«OKW3HEHHBIM UMK MXa», <« KW3HEHHBIM 1UKI MNallOPOTHUKAY,
«KuzHeHHbIM 1K cocHbY. OOOpyJOBaHME: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl
SAUIEKJIETOK U CIIEPMATO30UI0B, MOJIENb « LIMKIT pa3BUTHS JATYILIKW.

Jlabopamopnasa paboma «W3yueHue CTPOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX

MHUKpONpenapaTax.

Hpakmuqecmﬂ pa60ma «BrIsiBeHNE IMPHU3HAKOB CXOACTBA 3apoz[mmeﬁ IIO3BOHOYHBIX

ZKHUBOTHBIX».

Jlabopamopnas paboma «CTpoeHUE OPraHOB Pa3MHOYKEHHUS BBICIIUX PACTECHUID.

Tema 10. I'enemuxa — nayka o HaAC1€0CMEEHHOCHU U UZMEHYUBOCHIU OPZAHU3MOB.

Ucropust craHoBiIeHUSs W  pa3BUTUS ~ TE€HETMKM  Kak  Haykd. PaGotsl I
Menpgens, . ne @pusa, T. Moprana. Poinp OT€4ECTBEHHBIX YYEHBIX B Pa3BUTHU TE€HETUKH.
Pa6oret H.K. KombrioBa, H.WM. BaBunoBa, A.H. benozepckoro, I'.JI. Kapneuenxo, F0.A.
Oununuenko, H.B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHE TIOHATHS W CUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI,
aJUIENbHBIE TEHBbI, AJbTCPHATUBHBIC NPU3HAKH, JOMUHAHTHBIM W PELECCUBHBIN TPU3HAK,
TOMO3HT0Ta, TETEPO3UT0TA, YUCTAs JIUHUSA, THOPUIBI, TeHOTHI, (peHoTur. OCHOBHBIE METOJIbI
TCHETHKHU: THOPUAOIOTUICCKUH, TUTOJOTHUCCKHUA, MOJIEKYIISIPHO-TEHETUICCKUH.

JlemoHcTpauu:

[Toprperer: I'. Mengens, I'. ne @pus, T. Mopras, H.K. Kosbros, H..
Basunos, A.H. benozepckuii, I'.JI. Kapneuenko, I0.A. ®ununyenko, H.B. Tumodeen-
PecoBckui.

Ta6J'H/II_[BI U CXCMBI. ((MGTOI[BI I'CHECTUKN, «CxeMbl CKpCIIIMBAHU .



Jlabopamopnas paboma «JIpo3oduina kak 00BEKT TeHETHUYCCKUX HCCIICIOBAHUI.

Tema 11. 3akonomeprnocmu Hac1e0CMEEHHOCHIU.

Monorubpugnoe ckpernmBanue. [lepBbiii 3akoH MeHnenss — 3aKOH €AMHOOOpasus
ruOpuoB niepBoro nokosieHus. [IpaBusno nomunupoBanus. Bropoli 3akoH Menuens — 3aKoH
pacuieruieHus npu3HakoB. Lluronorvueckue OCHOBBI  MOHOTHMOPUIHOTO  CKPEUIMBAHUS.
['unore3a YHUCTOTHI TrameT. AHAIM3UPYIOUIEE CKpelrBaHUE. [IpomMexyTOUHBIM XapakTep
HAaCJICJOBAHU.

Pacuieruienne npru3HakoB NpY HETIOJIHOM JTOMUHUPOBAHUM.

JuruOpumHoe ckpemuyBanue. TpeTuid 3akoH MeHmenss — 3aKOH HE3aBHCHMOTO
HAcJeloBaHUs TMpPHU3HAKOB. lluTonmornueckne OCHOBBI — JUTHOPUAHOTO  CKpEIIMBAHUSI.
CueruienHoe HacienoBanue npusHakoB. Paborer T. Moprana. CremieHHOe HaclieIoBaHHE
I€HOB, HapyIlICHUE CLEIUIEHUS MEXJIy TI€HaMH. XPOMOCOMHas

TEOpUsI HACJIEACTBEHHOCTH.

I'eneTnka nmona. XpOMOCOMHBIA MEXAHU3M OMNPENEIICHUS 1To1a. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['omMOraMeTHsli M TreTeporaMeTHbI moJ. ['eHeTndeckass CTPyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HAKOB, CLHEIIIEHHBIX C MOJIOM.

I'enoTun kak nenoctHas cucrema. llnendorponuss — MHOXKECTBEHHOE JCMCTBHE TEHA.
MHOX€ECTBEHHBIN aien3M. B3auMoJIeNCTBUE HEAUICNbHBIX TeHOB. KoMIIEMEHTapHOCTD.
Onucras. [Tonumepusi.

['eHeTnyeckuii KOHTPOJb pa3BUTUS PACTCHUM, JKUBOTHBIX M YEJIOBEKAa, a TaKKe
(GU3HOJIOTHYECKUX TIPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (yHKuui. ['eHernueckue
MEXaHU3Mbl CUMOUOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3UH

— [apasur» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acmeKThl KOHTPOJIS U
W3MEHEHHMs HACIEACTBEHHOU MH(OpPMAIIMK B MOKOJEHUSIX KIETOK U OPTraHU3MOB.

JleMOHCTpaluu:

IToptpersr: I'. Menaens, T. Mopras.

Tabmuubr u cxembl: «llepBpiii u BTOpod 3akoHbl MeHngens», «Tperuil 3akoH

Mennensy, «AHAIM3UpYIOIIEeEe CKpEILIUBAHUE, «HemnomHoe JIOMUHUPOBAHUE,
«CremieHsoe HaCJIEI0BaHUE NPU3HAKOB Y npozodpuibly, «l'eHetnka  momay,
«Kapuotun uenoBeka», «Kapuotun apozoduisiy, «Kapuorun NTULBD,

«MHOXeCTBEHHBIN aiean3my», «B3auMoaecTBue reHOBY.



OOGopynoBanue: MoOJAENIb JJIg JEMOHCTpAIlid 3aKOHOB eIWHOOOpasus THOpHI0B
MIEPBOTO TOKOJICHUSI W paCIHISIUICHUS MPU3HAKOB, MOJEIb I JICMOHCTPAIIMM 3aKOHA
HE3aBHCHMOTO HACJICIOBaHUS TPHW3HAKOB, MOJIENb JUISI  JIGMOHCTpAIlMHd  CIEMJICHHOTO
HACJIeIOBaHUs MPU3HAKOB, CBETOBOH MHKPOCKOII, MUKponpenapar: «/[po3oduiiay.

IIpakxmuueckasn paboma «V3ydeHue pe3ysbTaTOB MOHOTMOPUAHOIO CKPELIMBAHUS Yy

Jp030UITBI.

IIpaxmuueckas paboma «W3yueHne pe3yJbTaTOB JAUTMOPUIHOTO CKPELIMBAHUA Yy

TIPO30(UITBI.

Tema 12. 3akonomeprnocmu usmeHuueocmu.

B3aumoneiictBre reHoruna u cpeabl mpu GhopmupoBaHuu ¢eHoruna. M3MeHYMBOCTD
Npu3HakoB. KauecTBEHHbIE W  KOJWYECTBEHHbIC NPU3HAKU. Buapl HW3MEHYHMBOCTH:
HEHACJIECTBEHHAS U HACJIE/ICTBEHHASI.

MoaudukanuoHHas W3MEHYHUBOCTb. Ponb Cpeabl B dbopmupoBaHuU
MOJAU(PUKAIMOHHOW H3MeHUYMBOCcTU. Hopma peakuuu npusHaka. BapualMoHHBIA psia H
BapuainronHas kpuBas (B. Moranncen). CBolicTBa MOAU(DUKAIIMOHHON MU3MEHUYMBOCTH.

['eHoTHnMueckas U3MEHYNBOCTh. CBOMCTBA FTEHOTUITHYECKON N3MEHUYMBOCTH.

Buapl reHOTUIIMYECKON N3MEHYMBOCTU: KOMOUHATUBHAS, MyTallMOHHAS.

KomOnHaTBHAasT WM3MEHYMBOCTH. Meio3 ©  MOJOBOM  Ipomecc —  OCHOBA
KOMOMHATUBHON HW3MEHYMBOCTH. Pojb KOMOMHATMBHOW W3MEHYHMBOCTH B  CO3JMaHUU
TeHeTUYECKOro pa3Hoo0pas3us B pejiesiax OJHOTO BU/IA.

MyTanmonHass M3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHEIE.
CrHoHTaHHbIE W WHIYUHUPOBAHHBIE MYTAllMU. SIAEpHBIE W LMTOIIA3MaTUYECKUE MYTAIlUH.
ComaTtuueckue W MojoBble MyTauuu. [IpUurHBl BOBHMKHOBEHUSI MyTaluid. MyTareHsl U HX
BIIMSIHUE  HA  OpPraHU3Mbl.  3aKOHOMEPHOCTM  MYTAllMOHHOrO  IpoIlecca.  3aKOH
TOMOJIOTHYECKUX PsAoB B HacienctBeHHoW wu3MmenunBoctu (H.M. BaBunos). Buesgepnas
VW3MEHYUBOCTh U HACJIEACTBEHHOCTD.

JlemoHcTparuu:

IToprpertsr: I'. ne @pu3s, B. Moranncen, H.I1. Basuinos.

Tabnuupel U cxembl: «Buabsl u3MeHUMBOCTUY», «MoauduKaMoHHas U3MEHUHUBOCTHY,

«KoMOuHaTBHAsT W3MEHUYMBOCTB», «Meio3», «OmiogoTBopeHuey, «l'eHeTndyeckue

3a00yieBaHMsl YeloBeKa», «Bunel wMytammit». OOopynoBaHue: KHBblE U repOapHbIe



DK3EMIUISIPHI KOMHATHBIX pacTeHuil, pucyHku (Qororpadun) >KUBOTHBIX C Pa3IAYHBIMH
BHUJIAMU U3MEHUYMBOCTH.

Jlabopamopnas paboma «Hccnenosanue 3aKOHOMEPHOCTEH

MO,Z[I/I(l)HKaHI/IOHHOfI N3MCHYNBOCTH. HOCTpOCHI/Ie BApHMAlMOHHOI'O piaAga H BapHaHI/IOHHOﬁ

KPUBOIN».

lIpakmuueckas paboma «MyTtanuu y 1po30¢uiibl (Ha TOTOBBIX MUKpPOMNpEnaparax).

Tema 13. I'enemuka uenoeexa.

Kapuorun yenoseka. MexayHapoaHas mporpaMma HCCIEHOBAaHHS T'€HOMa 4YeJIOBEKa.
Metoasl U3ydeHHS] TCHETHKH YEJIOBEKa: TeHEaTIOTHYSCKHH, OJIM3HEIIOBBIN, TUTOTeHETUIECKHUH,

MONYJIALMOHHO-CTaTUCTUYECKUM, MOJICKYJISIPHO-T€HE TUYECKHUM. CoBpeMeHHOE

ONpe/IeIICHUE TEHOTHUIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHWE, T€HOTUIIUPOBAHUE, B TOM YHUCIIC
¢ mnomompio IIl[P-anamu3a. HacnmencrBenHnele 3a0oiieBaHusl delloBeka. [ CHHBIE U
XpOMOCOMHBIE 0OJIE3HH uYeJoBeKa. boyie3Hu ¢ HacleICTBEHHOM MPeapacioioKeHHOCTHIO.
3HaYC€HHE MEIMIMHCKOM TE€HETUKUM B MPEAOTBPAIEHUA U JICYCHUU TEHETUYECKUX
3a007eBaHN 4elloBeKa. MeauKOo-TeHETHYeCKOe KOHCYJbTupoBaHue. (CTBOJIOBBIE KIIETKHU.
[ToHaTHE «TEHETHYECKOTO Tpy3a». OTUYECKHE aCMEeKThl HUCCIEAOBaHUNA B  00JacTu
pEIaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckue (GakTOphl MOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YENIOBEKA K (DU3UUCCKOMY
U XUMHYECKOMY 3arpsi3HCHUIO OKpY)Karollerd cpenpl. | eHeTnyeckas MNpeapacrioiodKEHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.

JlemoHcTpauu:

Tabmuuer u  cxembl: «Kapuotunm denoBeka», «MeToabl U3YYEHUS TI'E€HETUKH
yeJIoBeKay, «I eHernueckue 3a00JIEBaHUS YEIIOBEKAY.

Ipaxmuueckasn paboma «COCTaBICHUE U aHATIU3 POAOCIOBHOW.

Tema 14. Cenekuus opeanuszmoe.

JlomecTuKalMsl U CeJIeKIUs. 3apOKJICHUE CEJIeKIUH U JomecTukanuu. Yuenue H.U.
BaBunoBa o lleHTpax mpOUCXOXIEHUS W MHOTO00pa3usi KyJbTYpHBIX pacTeHuil. Poib
CEJIEKLIMM B CO3JIaHUHM COPTOB PACTEHUI U MOpOA *KUBOTHbIX. COpT, MOpoJa, IITaMM. 3aKOH
TOMOJIOTHYECKUX PAIOB B HACIEACTBEHHOM M3MeHunBocTH H.M. BaBuiioBa, ero 3HaueHue st

CEJICKITMOHHON Pa0OTHI.



Metonbl  ceneKkMoHHON  paOoThl.  MCKycCTBEeHHBIM  OTOOp:  MAacCOBBIM U
WHIUBHUIYaJIbHBIA. OTambl KOMOWHAIIMOHHOM CeleKuuH. VcmplTaHue NPOM3BOIUTENCH II0
notoMcTBy. OTOOp 1O TEHOTHIy C IOMOIIBIO OIEHKH (DEHOTHNA MOTOMCTBA M OTOOp MO
reHOTuIly ¢ nomoibto aHanuza JJHK.

NckyccTBeHHBI MyTareHe3 Kak METOJ| CEJICKIIMOHHOM palOoThl. PaguanuoHHBIN U
XUMHUYECKH MyTareHe3 KakK HCTOYHUK MyTaluid y KyJbTYPHBIX (OpM OpraHu3MOB.
Hcnonp30BaHuE TEHOMHOTO PENAKTUPOBAHUS U MeTo/n0B pekoMmOuHaHTHhIX JIHK s
ITOJTyYEHHUsI NCXOAHOTO MaTepHUaa Uil CENEKINM.

[Tonyyenne mnonumiIonaoB. BHyTpuBuaoBas ruOpuausanus. bBiau3kopoacTBEHHOE
CKpeIIMBaHue, Wik MHOpuIuMHT. HepoacTBeHHOEe CKpemuBaHue, Wik ayTOpuauHr. ['eteposuc
u ero npuunHbl. Mcnonb3oBaHuwe reTepo3uca B cenekiuu. OtnanéHHas TUOpHaM3aIus.
[Ipeongonenue Oecruiogusi MEXBHUAOBBIX THOPUIOB. JlOCTHIXKEHUS CENEKIMU pPACTEHUH WU
KUBOTHBIX.

CoxpaHeHue U U3yYeHUE FEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN M UX AUKHX
poauden aJisi Co37aHusl HOBBIX COPTOB M THOPUJIOB CEIIbCKOXO3SIMCTBEHHBIX KYIBTYP.

JlemoHncTpanuu:

ITopTperst: H.W. BaBunos, N.B. MuuypuHs, I'.J1. Kapneuenxo, ILII.
Jlykpsinenko, b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabmuier u  cxembl: «LleHTpBI TPOMCXOXKIAEHUS W MHOTO00pa3wsi KyJbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEICTBEHHOW M3MEHUYUBOCTHY,

«MeTtonpl cenekiuny, «Otnanéunas ruopuan3anus», «MyTtarenes».

Jlabopamopnas paboma «V3yuyeHue COPTOB KYJbTYPHBIX pPACTEHUH U MOPOJ
JIOMAIITHUAX YKHBOTHBIXY.

Jlabopamopnasa ___paboma «M3yuenue METOZIOB CEJICKIIMM  pPacCTEHUI.

IIpaxkmuueckas paboma «IIpuBUBKa pacTEHUI».

Ixckypcusi «OCHOBHBIE METOAbI U JIOCTUKEHUS CENEKIUU PACTEHHM M KUBOTHBIX
(Ha CEJIEKIITMOHHYIO CTaHIIMIO, TJIEMEHHYIO (PepMy, COPTOUCIBITATENILHBIN  YYacTOK, B
TEIJIMYHOE XO3SUCTBO, B JIA0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 15. Buomexnonozua u cunmemuueckas ouonocus.

OOBEKTHI, UCIOJIb3yEeMble B OMOTEXHOJOTHH, — KJIETOUHBIE U TKaHEBBIC KYJILTYPHI,

MUKpPOOPraHU3MbI, HUX XapaKTepUCTHKa. TpaauuuoHHAass OHOTEXHOJOrus: XJieOOoIeueHue,



MOJIyYeHHE KHCIOMOJIOYHBIX TIPOMYKTOB, BHUHOAEIWE. MUKPOOUOIOTHYECKHII CHHTE3.
OOBEeKTH MHUKPOOMOJIOTMYECKHX TexHoJorui. I[IpousBojacTBo Oenka, aMHUHOKHCIOT U
BUTAMUHOB. (CO3JaHUE TEXHOJIOTMA W HWHCTPYMEHTOB LIEJICHANPABICHHOIO W3MEHEHUS W
KOHCTPYMPOBAHUsI TE€HOMOB C LEJIbI0 [OJYYEHHUS] OPraHU3MOB M HX KOMIIOHEHTOB,
coJiepKallliX He BCTPEUaroUIecs: B IpUpoie OMOCUHTETUYECKUE TTYTH.

Knerounas wHxeHepus. MeTonpl KylabTypbl KIETOK M TKAaHEW pacTeHHH U
KUBOTHBIX. KpuoOanku. Comarnyeckas ruOpuau3alvs U COMATHYECKUI SMOpHOTeHE3.
Hcnonp30BaHue ramiouioB B CEIEKUWH pacTeHUW. VICKyCcCTBEHHOE OIJIOIOTBOPEHHME.
PexkoHCTpyKIMs SAMIEKIETOK W KIOHUPOBAHHWE >KUBOTHBIX. METOA TpaHCIJIAHTALHUU SALIEP
KJIETOK.

XpoMocoMHass M TIeHHas WHXeHepus. VICKyCCTBEHHBI  CHUHTE€3 TI€Ha W
KOoHCTpyupoBaHue pekoMOMHaHTHBIX JIHK. JlocTmkeHus W TMepCrneKTHUBBI XPOMOCOMHOW H
TeHHON MHXEHEpUU. DKOJIOTUUECKUE U 3TUYECKUE TPOOIeMbl T€HHON MH)KEHEPUU.

Menuuunckue OuotexHonoruu. IloctreHomuas mmdpoBas wmeaunuHa. [T1P-
JIUarHocTUKa. MeTaOoJOMHBIN aHanu3, TeHOLEHTPUYECKUN aHalIW3 MPOTEeOMa YeloBeKa s
OLICHKM COCTOSIHHMSI €Tr0 310pOBbs. Vcnonb3oBaHHME CTBOJOBBIX KIIETOK. TapreTHas Tepanus
paka. 3D-Omowmkenepus Uil pa3pabOTKu  (QYHIAMEHTAIBHBIX OCHOB MEIUITMHCKUX
TEXHOJIOTUM, CO31aHUsl KOMIUICKCHBIX TKAHEH COYETAHHEM TEXHOJIOTUA TPEXMEPHOTO
OononpuHTHHTa ¥ cKaddonauHra JJIs pemeHus 3a/1a4 MepCOHATU3UPOBAHHON METUITAHEI.

Coznanue BEKTOPHBIX BaKIMH C IIETBI0 00eCreYeHUs] KOMOMHUPOBAHHOM 3alllUThI OT
B0o30ynureneit OPBU, ycraHoBieHNe MOJEKYISIPHBIX MeXaHU3MOB QyHKironupoBanuss PHK-
CoJiepKallliX BUPYCOB, BBI3BIBAIOIIMX OCO0O ONacHbie 3a00JIeBaHUS YEIOBEKA U KUBOTHBIX.

JlemoHcTpanuu:

Tabmumet u  cxembl: «Vcmosib30BaHWE MHMKPOOPTaHU3MOB B IIPOMBIIIJICHHOM
MpOU3BOACTBEY, «KieTouHas nnxkenepus», «[ eHHast UHKEHEPUSD.

Jlabopamopnas paboma «13ydenne o0beKTOB OMOTEXHOJIOTHUI.

IIpaxmuueckas paboma «IlomyueHrue MOTOUYHOKHUCIBIX TPOTYKTOBY.

QKCKZQCM}Z «buoTexHooruss — BakKHEMIIas IMPOU3BOAUTCIIbHAA CHJIA COBPCMCHHOCTH

(Ha OMOTEXHOJIOTHYECKOE TTPOU3BOICTBO)».

Copep:xxanne o0yvyenus B 11 kiacce.



102 4, u3 HUX 8 4 — pe3epBHOE BpeMs

Tema 1. 3apostcoenue u pazeumue I60110UUOHHBLX NPEOCMABICHUIL 8 OUOI02UU.

OpomonmonHass teopuss Y. [lapBuHa. Ilpeamnocbuikv BO3HMKHOBEHHUS AapBUHU3MA.
JKu3zHb 1 HayuHas gestenbHOCTh Y. JlapBuHAa.

JIBiokyme cuiabl dBodolMM BUAOB 1o Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTh
Pa3MHOXEHHUSI OPraHM3MOB, HACJEACTBEHHAss M3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrerndeckoit Teopun sBomonuu  (CT3). HelitpanbHas Teopus
sBosoruu. CoBpeMeHHasl 3BONIOIMOHHAS OMONIOrus. 3HAYCHHE 3BOJIOIUOHHOM TEopuu B
(dbopMHUPOBAHNY €CTECTBEHHO-HAYYHON KapTUHBI MUDA.

JlemoHcTpamuu:

[Toptpersl: Apucrorens, K. JIunneir, XK. Jlamapk, O. Cent-Unep, K. Krosbe, Y.
Hapsun, C.C. YerBepukos, .. [lImaneraysen, . Xonneiin, J[.K. benses.

Tabmunel u CXEMBI: «Cucrema KHUBOU npupoasl (o K.
JIunuE0)Y,

«Jlecthuna xuBbIX cymectB (nmo Jlamapky)», «Mexanusm (HopMHpOBaHUs
IpPUCIOCOOJIEHNH y pacTeHud H KUBOTHbIX (o Jlamapky)», «Kapra-cxema MapuipyTa
nytemectBus Y. [lapsunay, «Haxonku Y. Jlapsunay», «Dopmbl 60pObBI 3a CyIIeCTBOBAHUEY,
«Ilopomer TomyOeit», «MHorooOpasue KyabTypHBIX (opm KamycThp», «llopombl moMantHuX
KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (1o Y. JlapBuny)», «Cxema COOTHOIICHUS
JBIKYLIUX CHJI 3BOJTIOLHNY, «OCHOBHBIE TIOJIOKEHUS CHHTETHUYECKON TEOPUU IBOJIIOLIAN.

Tema 2. Mukpoaseontouus u eé pe3yibmamnbol.

[Tonmynsiuuss Kak 3JaeMEHTapHas eauHuua 3Boronuu. COBPEMEHHBIE METONBlI OLIEHKH
TEHETUYECKOr0 pa3sHoOOpasusi U CTPYKTYphl monyssiiuil. M3meHenue reHooHIa MOMyIISIUU
KAK 3JIEMEHTAPHOE JBOIIOLMOHHOE ABJIEHUE. 3aKOH reHeTnyeckoro pasHosecus Jx. Xapaun, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (ABMKYLIME CHJIBI) 3BOJIOUMUA. MYyTalMOHHBIA MpOILECC.
KoMOunatuBHass u3MeHUMBOCTH. [[peiid TeHOB — ciydaliHble HEHANpPaBJICHHBIE W3MEHECHUS
yacToT ayienei B momyssimusax. Jddext ocHoBatens. Murparmuu. WM3omsius momyssimii:

reorpadudeckas (MpocTpaHCTBEHHAs), Ononorudeckas (pEenpoayKTHBHAS).



EctecTBenHsbIii 0T00p — Hampapisitomuid ¢Gaktop 3Boitonnu. DopmMbl €CTECTBEHHOTO
oTOOpa: ABMXKYLIUHM, CTAaOWIM3UPYIONINH, pa3pbiBatomuil (Mu3pynTuBHbI). [lomoBoi oT6op.
Bo3HUKHOBEHNE U HBONIOLNS COLUATIBHOTO MTOBE/ICHUS] )KUBOTHBIX.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK PE3yJIbTaT MUKPOABOIIONHMHU. BO3HUMKHOBEHME
IpPUCIIOCO0JIEHNH y opranu3MoB. ApoMopdo3bl U uanoanantanuu. [Ipumeps nprcnocoOaeHuit
y OpraHu3MoB: Mop(dosorudeckue, (QpU3NOIOrnyecKkue, OMOXMMHUYECKUE, IOBEIECHUYECKHUE.
OTHOCHUTETBHOCTH MPUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumooOpa3zoBaHue Kak pe3ysibTaT MUKPOIBOJFOLUH.
W3onsmust — wirodeBord ¢akTtop BumooOpazoBanus. Ilyth m cmocoObl BUaI000pa3OBaHUS:
alonarpudeckoe  (reorpaduueckoe), CUMMIATPUUYECKOE (IPKOJIOTHYECKOE), «MTHOBEHHOEY
(monmuruionAn3anus, Tudpuan3amus). JmmreasHOCTh BOTIOINMOHHBIX MPOIECCOB.

MexaHu3Mbl GOpMUPOBAHKS OMOJIOIMYECKOT0 pa3HO00pa3usl.

Ponb »BoMOIIMOHHON OWOJIOTMM B pa3padOTKE HAy4HBIX METOJIOB COXPAHEHUS
OonopazHooOpazusi. MUKpPOIBOJIOLKA W KOJBOJIOLUHUS IMAPA3UTOB U UX X035ieB. MeXaHU3MbI
dbopMupoBaHUs yCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpHOBI C HEH.

JlemoHcTpanuu:

IToptpersr: C.C. UerBepuxos, O. Maiip.

Tabmuupl 1 cxembl: «MyTallMOHHAs W3MEHYMBOCTHY», «llomynsumoHHas cTpykTypa
BUJIa», «Cxema mOposBieHHS 3akoHa Xapau—BaitHOepra», «JIBUXKyIlHE CHIIBI 3BOJIIOLUNY,
«IKOJIOTHYECKast M3OJISIIHS TOMYJISIIIUA CEeBAaHCKOU (popenny,

«l"eorpadmueckas W30JIAIMS  JIMCTBEHHUIIBI CHOMPCKOM UM JIMCTBEHHHUIIBI  J1aypCKOiD»,
«IlonmynsilMOHHBIE BOJIHBI YHCIEHHOCTM XWIIHMKOB M KepTB», «(Cxema JelCTBUs
ecTecTBeHHoro otoopa», «®Dopmbl OopbObI 3a cyuiecTBoBaHUE», «MHIYyCTpUATBHBIN
MenaHuzMy», <«KuBble uckonaembie», «IIOKpOBUTENBCTBEHHAs] OKpacka JKMBOTHBIXY,
«IIpenynpexnaromias OKpacka KUBOTHBIX», «DuznonoruvecKkue ajlanTanuny,
«IIpucnoco0IeHHOCT, OpPraHU3MOB U €€ OTHOCUTEIBHOCTHY, «Kputepuu Buaa», «Buasl-
NBOMHUKNY», «CTpyKTypa BUAa B Ipupoae», «CrnocoObl BunooOpazoBaHus», «l eorpaduyeckoe
BUZ000pa3zoBaHue TPEX BHUIOB JAHIBIMIEH», «IJKOJIOTHUYECKOE BHUI000pa30BaHHE  BUJIOB

cunuiy, «llomummonasl pacrenuit», «KamycTHo-peaeuHblil THOPUI.



O6opynoBanue: repoapun pacTeHUM, KOJJIEKIIUA HACEKOMBIX, Uydesa MTHUIl U 3Beper ¢
IpUMEPaMU PA3TUYHBIX MPUCIIOCOOTICHHM, Yydesa NTHUIl U 3BEpPEel pa3HbIX BUIOB, repOapuu
pacTeHuil OJU3KUX BUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CITIOCOOAMHU.

Jlabopamopnas paboma «BbIsiBIeHHE U3MEHYUBOCTH Y 0OCOOEH OJTHOTO BUIAY.

Jlabopamopnas paboma <«IIpucnocoOseHUsT OpPraHU3MOB W HX OTHOCUTEJbHAs

1e7IeCO00Pa3HOCThY.

Jlabopamopnas paboma «CpaBHEHHE BUI0B IO MOP(POIOTUUECKOMY KPUTEPHUIO».

Tema 3. Makpo3zeonioyus u eé pe3yiomamel.

Metoasl u3yudeHUs Makpol3BOJOUMH. [lameoHToMOrMYecKue METONbl HU3YyYEeHHS
spommonuu. [lepexoaasie popmbl U GUIOreHETHUECKHUE PSIBI OPTaHU3MOB.

buoreorpadpuueckne meroasl uzydeHusi sBomonuu. CpaBHeHHe (uopbl U (payHBbI
MaTEpPUKOB M OCTPOBOB. bruoreorpaduueckue obnactu 3emiid. Buabl- SHAEMHUKH U PEITUKTHI.

OMOPHOIOTHYECKHUE U CPABHUTEIHHO-MOP(HOIOTHYECKUE METOAbI U3YUCHUS IBOJIIOIIUH.
['eHeTHYeCcKHEe MEXaHU3Mbl PBOJIIOIIMM OHTOTE€HE3a U TOSIBJICHUS SBOJIIOIMOHHBIX HOBIIECTB.
["'oMoI0THYHBIE U aHAJIOTUYHBIE OpraHbl. PyIMMeHTapHbIe OpraHbl U aTaBU3MbL. MOJIEKyJIIpHO-
FEHEeTUYECKHe, OHOXMMHUYECKHE W MaTeMaTUYeCKHE METOAbl HM3Y4YEHUS  SBOJIIOIUHU.
I'omonoruunsie renbl. COBpEMEHHBIE METOIBI IOCTPOSHUS (PUITOTEHETUIECKUX JIEPEBHEB.

XpOMOCOMHBIE MYTAIIMK U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKk0OHOMEpHOCTH (TIpaBuIIa) SBoJoNuH. HeoOpaTuMOCTh SBOTIOINH.

AnanrtvBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOJIIOLUU.

JlemoHCcTpauu:

[Toptpersi: K.M. bap, A.O. Koanesckuii, ®. Mrwomiep, D. ['ekkenb. Tabnuibsl u
cxeMbl: «DUIIOTEHETHYECKUN P  JIOaAn», «APXEONTEPUKC», «3BEpO3yOble SIIEPhI»,

«Creronedansy, «Punnodpute», «CemeHHble NanoOpoTHUKNY, «buoreorpaduueckue

30HbI 3eman», «llpelid KOHTHUHEHTOBY», «PemukTbl», «HavyanbHble cTaguu 3MOPHOHAIBLHOTO
Pa3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTUYHBIE U aHATIOTUYHBIC OpTraHbI»,
«PynuMeHTh», «ATaBU3MBD), «XXPOMOCOMHBIE HaOOPBI YeJI0BEKA U IIMMIIaH3E»,
«I"maBHBIC HATIPaBJICHHS IBOTIONUNY, «OO0IIHE 3aKOHOMEPHOCTH SBOJIOIIUN.

O6opynoBanue: KOJUIEKIIMH, TepOapuu, MYJISKM HMCKOIMAEMbIX OCTAaTKOB OPTraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIHUMEHTAPHBIX OPraHOB M aTaBHU3MOB, KOJUIEKIIUU

HAaCCKOMBIX.



Tema 4. IIpoucxosrcoenue u pazeumue Hcu3Hu Ha 3emJie.

Hayunple rumote3sl MpOMCXOXKACHUS KU3HU Ha 3emiie. AOMOreHe3 | MaHCIePMUs.
JloHay4dHble TPENCTABIECHUS O 3apOXKACHUM KU3HU (KpeauuoHus3M). ['umoreza mocTOSSHHOTO
caMo3apoXkACHUs KU3HU U €€ onpoBepkeHue onbiTaMu D. Peau, JI. Cnamnanuanu, JI
[Tactepa. [TpoucxoxaeHue Ku3HU U acTpoorosiorusi. OCHOBHBIC ATANBIHEOPTraHNYECKON

somonu.  IlnanerapHas (reosorudeckas) SBOMIONUSA. XUMUYECKas ABOJIIOIHA.

AOUOTeHHBII CUHTE3 OPraHUYeCKUX BemlecTB u3 Heopranndeckux. Oneir C. Muiepa u
I'. FOpu. O6pa3oBanue nonumepoB M3 MoHoMmepoB. KoanepBartHas rumore3a A.M.Onapuna,
runoresa nepBudHoro OymnpoHa J[. Xonnelina, reHetTudeckas rumnores3a I'. Mémnepa. Pubo3znmet
(T. Yex) u runote3a «mupa PHK» V. I'mnbepra. @opmupoBanue memMOpaH U BOZHUKHOBEHHE
ITPOTOKJIETKH.

Uctopuss 3emmum u Meroabl €€ u3zyueHus. Vckoraemble OpraHMYeCKHE OCTATKHU.
['eoxponomorus u e€ wMeronbl. OTHOCUTENbHAsT U a0OCOJIIOTHAsE  TE€OXPOHOJOTHS.
['eoxpoHOIOTHYECKas IIKAJIA: S0HBI, Pbl, TEPUObI, STTOXHU.

HauanbHbie 3Tansl opranndeckon 3Botonnu. [1osiBIeHnE U 3BOTIOLNS MEPBBIX KIETOK.
DBouonusa Metaboir3ma. Bo3HukHOBeHHE TepBbiX sKocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIUIEHKM Kak aHajor nepBelx Ha 3emiie cooOmectB. CtpomaronuTsl. lIpokapuoTsl u
YKAPUOTBHL.

[Tpoucxoxmenne 3ykapuoT (CHMOMOTeHe3). DBOITIOIMOHHOE TTPOUCXOKICHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHHME OCHOBHBIX TPYII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLUMU BBICHIMX pacTeHHil. OCHOBHbIE apoMOpP(O3bl PACTEHHIA.
Brixoxg pactenuit Ha cymy. llosiBneHune CHOpPOBBIX pPACTEHHI M 3aBOEBAHWE HMHU CYLIH.
Cemennbie pacteHus. [IporncxoxaeHre BETKOBBIX PACTEHUM.

OCHOBHBIE 3Tambl BOJIOIMUU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bennckas gayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BbIE
KUBOTHBIC. J)KH3HB B BOjIC. DBOIOIMS MO3BOHOYHBIX. [Iponcxoxaenne ampuonii u penTuiini.
[Ipoucxoxaenue MmiekonuTarouwx u nTuil. [lpuamun kmroueBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMU U TTI03BOHOYHBIMH >KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emile MO 3paM U NEPUOJAM: apXxeil, MpoTepo30H, Mae030H,

M€3030ﬁ, KaiHO30M. O6ma51 XAPaKTCPpUCTUKA KIHMMATa H TCOJOIMYCCKHUX IIPOLCCCOB.



[TosiBIeHME U pacIBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €T0 YCIOBHUS M BIIMSIHHUE
Ha Ta30BbIH COCTAB aTMOC(HEPHI.

MaccoBble BBIMUPaHUs — 3KOJOTHUYECKUE KPU3UCHI ITpouuioro. IIpuunHel u cneacreus
MacCOBBIX BbIMUpaHUil. COBpEMEHHBIN IKOJIOTMUECKUM KPHU3UC, ero ocodeHHoct. [Ipobiema
coxpaHeHus: OumopazHooOpaszusi Ha 3emie. CoBpeMeHHas CHCTEMa OPraHUYecKoro Mupa.
[Ipunnumne! knaccupukanuy opraHu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIbl OPraHU3MOB.

JlemoHcTpanuu:

[Toptpersr: @. Peau, JI. Cnnasmmanuanu, JI. [Tactep, W.M. Meunukos, A.1. Onapus,
. Xonpgeiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6mumer u cxemsl: «Cxema omnbita . Penny», «Cxema onwita JI. ITactepa 1o nzyueHuro
caMo3apoxaeHuss xuzHn», «Cxema omnbita C. Mumnepa, I'. FOpu», «9tansl HeOpraHm4eckoi
ABOIOLUWY, «I'€0XpoHOIOrnyeckas mkaina», «HauanpHble 3Tarbl OpraHM4ecKOr 3BOJIIOIUNY,
«Cxema o0Opa3oBaHUsl DSyKapHOT MyTEM cuMOuoreHeza», «Cucrema >KUBOH MPUPOABD»,
«Ctpoenue Bupyca», «Apomopdosbl pacteHui», «PUHHODUTHIY, «OIHOKIIETOYHBIE
BOJIOPOCIIN», « MHOTOKJIETOYHBIE BOJIOPOCIINY, «Mxn», «ITamopoTHUKMY,
«l"omocemenHbIe pacTeHus», «Opraibl HBETKOBBIX pacTeHU», «CxeMa pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocreiimme», «Kumeunononoctueiey, «llnockue
yepBm», «YUmeHucronorue», «PwIOb», «3emMHOBOMHBIC», «lIpecMbikaronmecs», «IITumb,
«Mnekonutarommey, «Pa3BuTthe KU3HM B apxeuckoum ospey», «PaszButme xu3HH B
MPOTEPO30MCKON 3pe», «Pa3BuTHE XWM3HU B  MAJCO30MCKOM  3pe», «Pa3BUTHE KH3HU B
Me3030MCKOM 3pe», «Pa3BuTHEe KW3HU B KalHO30MHCKOW 3pe», «COoBpEeMEHHas cHucrema
OpPraHuYeCKOr0 MUPA».

O6opynoBanue: repOapu pacTeHH pa3TUYHBIX OTIENIOB, KOJUIEKIIMH HACEKOMBIX,
BJIAKHBIC MpPENapaThl XUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUH HTJIOKOXHUX, CKEJIEThI
MO3BOHOYHBIX KMWBOTHBIX, Yy4desia MTHUL[ U 3BEPEH, KOJJICKIMM OKAMEHEIOCTEH, MOJIE3HBIX
MCKOMNAEMbIX, MYJISIKA OPTraHUYECKUX OCTATKOB OPTraHU3MOB.

Bupmyanvnas nabopamoprnas paboma «MopaenupoBanue onsitoB Musuiepa— Opu no

HN3YUYCHUIO a0MOreHHOTO CUHTE3a OpPTraHHUYCCKUX COCI[I/IHGHI/Iﬁ B HGpBPI‘IHOﬁ aTMOC(bepC».

Jlabopamopnasa paboma «VI3ydyeHne W ONMCaHWE HCKOMAEMBIX OCTATKOB JPEBHUX

OpTraHU3MOBY.



IIpakxmuueckasa paboma «M3ydenne ocobeHHOCTEN CTPOCHHS pacTeHui

Pa3HBIX OTACIIOBY.

IIpakmuueckaa paboma «W3yueHue OCOOCHHOCTEH CTPOCHHUS  MO3BOHOYHBIX

YKUBOTHBIX).

Tema 5. Ilpoucxosrcoenue uenoeeka — ammponozenes. Pazdenvt u 3adauu
anmpononozuu. Memoowvt anmpononozuu.

CraHoBJIEHHE NPEACTABIECHUN O MPOUCXOXKICHUH YEIOBEKA. PeNMrno3Hbie BO33pEHMUS.
CoBpeMEHHBIE HayYHbIE TEOPHH.

CxozmcTrBo 4yenoBeka € KMBOTHBIMU. (CHCTEMaTH4yecKOe IOJO0KEHUE YeJIOBEKA.
CBuaerenscTBa CXOACTBA YEJIOBEKA C JKUBOTHBIMHU: CpPaBHHUTEIBHO- Mopdonoruueckue,

IMOPHUOJIOTHYECKHE, ¢bu3noI0ro-ONOXNMHUYECKHE, IIOBEJICHYECKHE. Ornnuns
YeJI0BEKa OT )KMBOTHBIX. [IpAMOX0KIEHHE U KOMIUJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. PazButue
TOJIOBHOT'O MO3Ta U BTOPOU CUTHAJIBHOW CUCTEMBL.

JIBrky1me cuibl ((pakTopbl) AaHTPONOreHe3a: OMOJIOTHYECKUE, COLMATIbHBIE.

CooTtHouieHre OMONIOrMYEeCKUX U COLUANIBHBIX (DAKTOPOB B AaHTPOMOTEHE3E.

OcHOBHBIE ~ CTaAMM  aHTpOINOreHe3a. PaHHME  4YenoBEKOOOpa3Hble  00E3bSHBI
(MPOKOHCYIBI) U PaHHUE TOHTHIBI — OOIIME MPEAKH UYeTOBEKOOOPa3HBIX O0E3bsSH M JIIOJCH.
ABCTpPaJIONUTEKN — JBYHOTHME NOpPEIKH Jiroaei. YermoBeKk yMenblil, IMepBble H3rOTOBICHHS
opyauii Tpyaa. UemoBeK MPSMOXOISIIMA W TEPBBIA BBIXOJ JIOACH 3a mpenensl Adpuku.
UenoBek relaenbOeprckuii — oOHMI TpEeNoK HEeaHJEePTAIbCKOr0 YeJOBEeKa M YeJOBEeKa
pasymMHoro. YenoBeK HEaHAEPTAIbCKUWA KaK BUJl JIIOJEW XOJOIHOro kKiauMmara. YenoBek
pPa3yMHBI COBPEMEHHOI'O THUIIA, IEHUCOBCKHUI YEIOBEK, OCBOCHHE KOHTUHEHTOB 3a MpeeaMu
Adpuku. [TaneoreneTnka u najseoreHOMUKa.

DBOJIIOLKS COBPEMEHHOrO uejoBeKka. EcTecTBeHHbIM 0TOOp B MONYJSALMAX YEIOBEKA.
MyTauuoHHBbIH npouece u noaumMoppusm. IlonynsroHHbIE BOIHBI, Apei(] reHoB, MUTpaALUs U
«3(pPexT ocHOBATEND» B MOMYJIALMIX COBPEMEHHOIO YEIOBEKA.

UYenoseueckue pachl. [lonsatue o pace. bonbiine pacel: eBporneonaHas (€Bpazuiickas),
aBCTPAIO-HETPOUAHAS (3KBaToOpUaNbHAas), MOHTOJIOMAHAs1 (a3UaTCKO-aMEpUKaHCKast).
Bpemss 1 myTtm pacceneHds 4enoBeka Mo ruiaHeTe. EQMHCTBO denoBeueckux pac. Haydnas

HECOCTOSATEIBHOCTh pacu3Ma. [IpucrmocoOIeHHOCTh YenoBeKa K  pPa3HbIM  YCJIOBUSM



OKpYy>Karomei cpenpl. BiausiHue reorpadudeckoit cpeapl u apeiidga reHoB Ha MOP(]OIOTHIO U
(bU3HOIOTHIO YEIOBEKA.

MexaucuuminHapabie  METOJbl B (Gu3HUecKkord (OMOJIOrMYecKor) aHTPOIIOIOTHH.
OBOJIIOIIMOHHAA ~ AHTPOIOJOTUS M MaJICOAHTPOIIOJOTUS  YEJIOBEUECKUX  MOMYJISILIUM.
buocomnmaneHbple  HWCCIENOBaHMS  NPUPOABI  4YesnoBeka. lMcciemoBaHue — KO3BOIIOLIMM
OMOJIOTMYECKOTO U COIIMATIBHOTO B YEJIOBEKE.

JlemoHncTpanuu:

[Moptperst: Y. HapBun, JI. Jluku, S.5. Porunckuii, M.M. I'epacumoB. Tabmuuel u
CcXeMbl: «MeToabl aHTPOIOJIOT UK, «I 0JIOBHOM MO3T YEJIOBEKAY,

«YenoBekooOpazHble 00e3bsiHB», «CKENeT 4YenoBeKa W CKEeJNeT IIMMITaH3e»,
«PyaMMEHTBl M aTaBU3MBbD, «JIBHXKyIIME CHUJIBI AHTPONOTE€HE3a», «IDBOIIOLHUOHHOE IPEBO
4yelnoBeka»,  «ABcTpaionurek», «UenoBek  yMmenblii», «YelmoBek  IPAMOXOIAILUN,
«JlenucoBckuii uenoBek» «Heannepranbippy, «KpoManboH1B, «[Ipenku yenoBekay, «ITamnbl
3BOJIIOIIMH YEIIOBEKa», «Pachl 4enoBeKay.

OOopynoBaHue: MYJSDKM  OKAMEHEJIOCTEH, NPEIMETOB MAaTepUaIbHOM  KYJIBTYPhI
MIPEIKOB YeNIoBeKa, penpoaykiun (pororpadun) kapTuH ¢ MUDOTOTHICCKUMHU U OMOJICHCKIMH
CIOJKE€TaMH TIPOUCXOKICHUS YeloBeka, (hoTorpaduu HaX0A0K HCKOMAeMbIX OCTATKOB UEJIOBEKa,
CKEJIET YeJIOBEKAa, MOJIEb Yeperna yejloBeKa U Yepera MUMIIaH3€, MOJENb KHUCTH YelOBEKa U
KHCTH IIUMIIAH3€, MOJIEIH TOPCa IIPEIKOB YEIOBEKA.

Jlabopamopnasa paboma «W3yueHue o0cCOOEHHOCTEW CTPOCHMS CKeJeTa YeJoBeKa,

CBA3AHHBIX C IMIPAMOXOKACHUCM)).

lIpakmuueckas paboma «VI3ydeHne 3KOJIOTHYECKUX aJanTaluii YeI0BEKay.

Tema 6. DJkonocua — Hayka 0 63AUMOOMHOUWIEHUAX  OP2AHU3ZMOE U
HAOOP2AHUIMEHHBIX CUCHIEM C OKPYcalouiell cpeooil.

3apokzenne W pasBuTHE dSKoioruu B Tpynax A. ['ymOompara, K.®. Pymwe, H.A.
CeseprioBa, J. I'ekkens, A. Tencou, B.H. CykauéBa. Pazgenst u 3amauu skojoruu. CBsizb
HKOJIOTUHU C APYTUMHU HayKaMH.

Metonb! skonorun. [lonessie HaOMIOACHUS. DKCIEPUMEHTHI B AKOJIOTMH: TPUPOIHBIE U
nabopatopHbie. MojenupoBaHue B 3KOJIOrMH. MOHUTOPUHT OKPY>KAIOIIEH CpeJibl: JOKAIbHbIH,

pEruoHaABHBIN U TI100aTbHBIN.



3HaYeHUE HKOJOTMUYECKUX 3HAHUW NI YeJOBEKa. JKOJOTMUYECKOe MUPOBO33PEHUE KaK
OCHOBA CBSI3€M YeJIOBEUEeCTBA C HOpUPONOH. POPMUPOBAHHUE DSKOJIOTMUYECKOM KYJIBTYPhl M
HKOJIOTUYECKOU FPAaMOTHOCTH HACEIJICHHUSL.

JlemoHcTpauu:

[Toptpers:  A. I'ymbonear, K.®. Pyase, H.A. CeeproB, 3. ['ekkens, A. Tencinu,
B.H. Cykaués.

Tabnuiiel u cxembl: «Pazaensl skonorum», «MeToibl FKoJoruny, «CxeMa MOHUTOPUHTA
OKPYXKArOUIEH CPEIBI».

Jlabopamopnas paboma «VI3ydenrie METOI0B IKOJIOTHUECKUX UCCIICIOBAHUI.

Tema 7. Opzanusmol u cpeda odumanu.

Okonoruyeckue GakTopbl M 3aKOHOMEpPHOCTHM ux JedctBusd. Kiaccudukanus
IKOJIOTHYECKUX  (DakTOopoB: aOuoTHUecKHe, OuoThyeckue, aHTponoreHHeie. OO6mme
3aKOHOMEPHOCTH  JICHCTBUSL  DKOJIOTMYECKUX  (aKTOPOB. [IpaBuio munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AOuotnueckue (Qaxktopel. CBer Kak 3kosornueckuil daxrop. /[leficTBue pas3HbIx
YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKHE IPYIIIbl PACTEHUN U dKUBOTHBIX
110 OTHOILIEHUIO K cBeTy. CUrHanbHas poiib cBeTa. POTONEPUOIU3M.

Temneparypa kak akonoruueckuii (axrtop. [leficTBue Temmeparypsl Ha OPraHU3MBL
[ToMKWIOTEpMHBIE W TOMOMOTEPMHBIE OpPraHW3Mbl. ODBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHu3MBlI.

Bnaxnocth kak 3xonornueckuii paxkrop. [IpucnocoOnenus: pacTeHU K NOAIEP>KaHUIO
BoAHoro OanaHca. Knaccudukauus pacreHud no oTHoueHuto K Boxe. IlpucnocoOnenus
KUBOTHBIX K U3MEHEHUIO BOJIHOTO PEKUMA.

Cpenbl oOuMTaHUs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, MOYBEHHAs, TITyOWHHAs
MOJMIOYBEHHAs, BHYTPHUOpPTaHW3MeHHasi. DHU3NKO-XUMHYECKHE OCOOEHHOCTH Cpel OOWTaHUs
opranu3MoB. [IpucrocoOnaeHuss opraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonornyeckue putmbl. BHemHne u BHyTpeHHHE PUTMBL. CyTOYHBIE M TOJHWYHBIE
putMbl. [Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBUHN KU3HH.

XKuzuennsie popmbl opranu3moB. [lonstue o xu3HeHHOU (opme. XKuzHeHHble POPMBI

paCTGHHﬁi ACPCBbA, KYCTApHUKH, KYCTApHUYKH, MHOI'OJICTHHUC TpaBbl, OAHOJICTHHC TpPABBLI.



Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’dpOOMOHTHL. (COOEHHOCTH
CTpOeHHUs U 00pa3a KHU3HU.

buotnyeckue dakropel. Buugbl OHOTHYECKHMX B3aMMOJCUCTBHI: KOHKYPEHIIUSA,
XHUIIHAYECTBO, CUMOKO03 U ero (popmsl. [lapasutusm, koonepanus, MyTyaian3M, KOMMEHCAITU3M
(KBapTUPAHTCTBO, HaxJeOHWYECTBO). Herpoduueckue B3aMMOIECUCTBUS  (TONMUYECKHE,
dbopuueckue, dabpudeckre). 3HaUCHUE OMOTHYECKUX B3aUMOJICUCTBUI MJIA CYIIECTBOBAHUS
OpraHu3MoB B cpezie oouTanus. [[pUHINT KOHKYPEHTHOTO UCKIIFOUCHUSI.

JleMOHCTpaluu:

Tabmuier 1 cxembl: «2Dkonornueckue (HakTopey, «CBETOBOW CHEKTpPY,

«IKOJIOTUYECKUE TPYNIbl >KUBOTHBIX MO OTHOIICHHIO K CBETY», «TelIoKpOBHBIE
KUBOTHBIE», «XOJOJIHOKPOBHBIE MUBOTHBIE», «DU3HOJOTMYECKUE aJanTallid >KUBOTHBIX),
«Cpenpl  obutaHus  opraHu3moB», «buonorudeckue  puTMbY, «KU3HEeHHBIE (HOPMBI
pacteHuity, «KuzHeHHble (QOpPMbI KUBOTHBIX», «IKOCHCTEMa HIMPOKOJIMCTBEHHOIO JIEcay,
«DKocucTemMa XBOMHOro Jjeca», «llenu muTaHusy, « XHUITHUYSCTBOY, «ITapazutuzmy,

«Konkypenuus», «Cumo0unos», «KommeHcammzm.

OOGopynoBanue: repbapud pacTEHUNW W KUBOTHBIX, MPUCIOCOOJEHHBIX K BIUSHUIO
pPa3IMYHBIX  SKOJOTHUYECKUX (AKTOpOB, repOdapuu CBETOJIOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETONIOOUBBIC, TEHETIOONBHIE U TCHEBHIHOCIUBBIC KOMHATHBIE
pacTeHusi, TepOapuu W KOJUICKIIUU TEIJIONIOOMBBIX, 3WMOCTOMKHX, MOPO30YCTONYHUBBIX
pacTeHuil, dYydela MTUIl W 3Bepei, repObapuu pacTeHUM, OTHOCSIIUXCS K TUTpoduTam,
KcepoduTam, Me3opuTaM, KOMHATHBIE PACTEHHS [aHHBIX TPYMI, KOJUICKIIMH >KUBOTHBIX,
OoOUTaIOIIMX B pa3HbIX cpelax, repdapuu M KOJUIEKIIMU PACTEHUN U KUBOTHBIX, 00JIaJIAIOIINX
YyepTaMyd MPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHSIM YCIOBUU JKHU3HHM, TepOapuu U
KOJUICKIIUM PACTCHUM M KUBOTHBIX PA3JUYHBIX YKU3HEHHBIX (POPM, KOJUICKIIMU >KUBOTHBIX,
YYaCTBYIOIIUX B PA3IUYHBIX OMOTHYECKUX B3aUMOJICUCTBUSIX.

Jlabopamopnas paboma «BbigBIeHHE TNPUCTOCOOTICHUI OPraHU3MOB K BIHMSHHUIO

CBCTa».

Jlabopamopnas paboma «BbigBieHHE TNPUCTOCOONICHUM OPraHU3MOB K BIHMSHHUIO

TEMIIEPATYPbD.

Jlabopamopnasa paboma «AHaTOMHUYECKHME OCOOEHHOCTH PACTEHHM W3 pa3HbIX MECT

oOUTaAHUSD.



Tema 8. Ixonozus euooe u nonyaayuil.

DKOJIOTHYECKHE XapaKTEPUCTHKW momyssuu. [lomymsius kak — Ouonoruyeckas
cuctema. Poib HEOMHOPOTHOCTU cpefbl, PU3NUECKUX OaphbepoB M OCOOEHHOCTEW OUOIOTHH
BUJIOB B (DOPMHPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYpPHI MOmyssiuid. OCHOBHBIC MOKa3aTeH
MONYJISILIUM: YHCIEHHOCTh, IUIOTHOCTh, BO3PAacTHAs W TIOJIOBas CTPYKTypa, POXKIAEMOCTh,
MPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPAIIHSI.

DKoJIOruYecKasi CTpyKTypa nomysisiiuu. OleHKa YMCICHHOCTH MonyJisiiuu. JluHaMuka
nonyysiiu U e€ peryisauus. buoTudeckuil mnoTeHHMan mnomnyisuuu. MoaenupoBaHue
JMHAMHUKW momyisiuud. KpuBble pocTa 4uCIEHHOCTH monyssiiuu. KpuBble BbIKHUBaHUS.
Perynsamus 4ucIeHHOCTH TOMYJSIUA: Pojib (DAaKTOPOB, 3aBUCAIIUX M HE 3aBUCAIIAX OT
IJIOTHOCTU. DKOJIOTHYECKUE cTpaTeruu BUaoB (r- u K-ctparerun).

[Tonarue o6 »Kkojormyeckod Huile Buaa. Mecrtoobutanue. MHOroMepHas MOIEIb
skonornyeckon HumM .M. Xarunncona. Pa3zmepsl skonornueckor Hulu. [loTteHunanbHas u
peanu3oBaHHAs HUIIIY.

Bun kak cucrema momyssuuii. Apeanbl BUJIOB. BUIIBI U WX >KW3HEHHBIE CTPATETHU.
DKOJIOTUYECKUE HSKBUBAJICHTHl. 3aKOHOMEPHOCTU TMOBEJICHHMS M MUIPalMi JKUBOTHBIX.
buonornueckre nHBa3uu 4y>KEPOIHBIX BUJIOB.

JlemoHcTparuu:

IToprper: .. XaTunHCOH.

Tabnuuer u CXEMBI: «DKOJOTUYECKUE XAPAKTEPUCTUKU IO,

«ITpocTpaHcTBEHHAasI CTPYKTypa nonyisiuun», «Bo3pacTHble mUpaMuibl MOMYJIALIMN,
«CKOpOCTh  3aceyieHHsI TMOBEPXHOCTHM 3€MJIM  Pa3IMYHBIMU  OpraHuzMamm», «Mopjemnb
skoJiornueckor Humm J[.M. XaTtunHcoHay.

O6opynoBanue: repdbapruu pacTeHUMN, KOJUICKIIUU KUBOTHBIX.

Jlabopamopnas paboma «IIpucrnocoOaeHus CeMsH pacTEHUHN K PacCeICHUIO.

Tema 9. Ixonozus coobwecme. IKonocuuecKue cucmemol.

CoobmiecTBa opranu3MoB. broreHo3 u ero crpykrypa. CBs3u MEXIy OpraHu3MaMH B
OHMOLIEHO3E.

OkocucreMa kak otTkpbiTas cuctema (A.J[. Tencnu). @DyHKIMOHAIBHBIC OJIOKH

OpraHU3MOB B 3KOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, peAyLeHThl. Tpoduueckue ypoBHHU.



Tpodudeckue nenu u cetu. Adbnornyeckue OJ0KU dKocrucTeM. I[10UYBbI M MIBI B DKOCHUCTEMAX.
KpyroBopoT BeHIECTB U MOTOK SHEPTUH B IKOCUCTEME.

OCHOBHBIE ITOKA3aTEIN IKOCUCTEMBI. buomacca wu IPOTYKIIUSI.
DKOJIOTUYECKUE TUPAMUJIbI YUCETT, OMOMACCHI U DHEPTUH.

HamnpapriieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuuHble u
BTOPUYHBIC CYKIIECCHM W HX TMPUYUHBL. AHTPOINOIEHHbIE BO3JECUCTBUS HA CYKIIECCHUHU.
KiumakcHoe coobmiectBo. buopasnooOpasue M TOJHOTa KPYyroBOPOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBI.

AHTpPONIOTEHHBIE AKOCUCTEMBL. ArposkocucTema. ArponeHo3. Paznuuus Mexuay
AHTPOIIOT€HHBIMU U IPUPOIHBIMHU IKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteMm. [opojnckas d¢uopa u
dayna. CuHaHTponu3auus ropoAckoil ¢ayHbsl. buonoruueckoe M XO3SUCTBEHHOE 3HAYCHHE
arpo’KOCUCTeM W ypOOd’KOCHMCTEM.  3aKOHOMEPHOCTH  (POPMUPOBAHUSI  OCHOBHBIX
B3aMMOJIECTBUM OPraHU3MOB B dKOcucTeMax. [IlepeHoc sHeprun 1 BEIecTB MKy CMEKHBIMU
PKOCHUCTEMaMHU. YCTOMYMBOCTh OPraHU3MOB, TMOMYJISIIUA W DIKOCUCTEM B  YCIOBHSX
€CTECTBECHHBIX U aHTPOIIOT€HHBIX BO3EHCTBUM.

Mertogosiorsi  MOHUTOPUHTA  €CTECTBEHHBIX U AHTPOINOIEHHBIX  IKOCHCTEM.
JlemoHcTparuu:

[Toptper: A.Jl. Tencam.

Tabnuuper u cxembl: «CTpykTypa OHOIEHO03a», «IKOCHCTEMa IIMPOKOJIMCTBEHHOTO
jeca», «IDKOCHUCTEMA XBOMHOro Jieca», «DyHKIMOHAIbHBIE TPYNIIbI  OPraHU3MOB B
skocucteme»n, «KpyroBopor BemectB B 3kocucreMey, «llenu muranus (mactOuniHas,
JNETPUTHAA)», «IKOJOTHYECKasi MUPaMHUIA YUCET», «IKOJOrMYecKas MupaMujia OMOMaccChl»,
«IJKoJoruueckasi mupamuga sHeprum», «OOpazoBanue OosioTay, «llepBUuHasi cykieccus»,
«BoccraHnoBieHue jeca mnocie noxapa», «IKOCUCTEMa 03epa», «ArpoleHos», «KpyroBopot
BEILIECTB U MOTOK SHEPTUH B arpolieHo3e», «lIlpumepsl ypOosKocucTem».

Oo6opynoBanue: repbapuu pacTeHHM, KOJJIEKIIMA HACEKOMBIX, Yy4esa MTHIl U 3BEPEeH,

repOapuu KyJbTypHBIX U JUKOPACTYIIUX PACTEHUH, aKBAPUYM KaK MOJIENb YKOCUCTEMBI.

lIpaxmuueckas paboma «VI3ydyeHue u onvcaHue ypOo3IKOCUCTEMbD».



Jlabopamopnas _paboma  «W3ydeHue  pazHOOOpa3usi  MENKUX  IOYBEHHBIX

YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IOKcKkypcusa «IKCKypcHsi B THTUYHBIA OnoreoreHos (B ayOpaBy, Oepe3HsK, ebHUK, Ha
CYXOJI0JIbHBIA UJTM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKcKypcusa « IKCKYpCUs B arpo3KOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3HUCTBO)».

Tema 10. Buocghepa — znoovanvnasn skocucmema.

buocdepa — obuienanerapras 000g04ka 3eMIH, TJI€ CYIIECTBYET MU CyIIECTBOBajIa
*u3Hb. Pazputue npeacrapienuii o ouocdepe B Tpyaax J. 3tocca. Yuenue B.W. Bepnaackoro
o 6uochepe. O6mactu 6Guocheps! u e€ cocra. JKuBoe BemecTBo Ouocdepsl U ero HyHKITUH.
3aKOHOMEpPHOCTH cCyliecTBOBaHUsT Omocdepnl. OcobeHHocTH Onochepsl Kak TI00aTBHOM
sKocucTembl. Jl[uHamuueckoe paBHOBecue B Ouochepe. KpyroBoporel Bemects
OMOreoXMMHUYECKUE IUKJIIBI (YTiIepo/ia, a30Ta). PUTMUYHOCTD SIBJIICHHM B Orocdepe.

3oHasbHOCTh OuMochepsl. [lonstne o Ouome. OCHOBHbIE OMOMBI CYIIU: TYHJIPA,
XBOMHBIE Jieca, CMEIIAHHbIE U IIUPOKOJIMCTBEHHbIC Jieca, CTEMH, CaBaHHBI, MYCTHIHU,
TPOMUYECKHUE JIECa, BEICOKOTOPhA. Kiumar, pacTUTEIbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa U (QYHKUHUS >KUBBIX CHCTEM, OIEHKA WX PECYpCHOrOo MOTEHIMana |
ounochepHbIX QYHKIH.

JlemoHcTparuu:

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

Tabnuer u cxemsr: «I'eoctheps 3emnny, «KpyroBopor azora B mpupoie»,

«KpyroBopor yrimepoga B npuponae», «KpyroBopor kucimopoma B HOPUPOAE»,
«KpyroBopot Bojibl B ipupojie», «OCHOBHbIE OMOMBI Cylny, «KimumaTudeckue nosica 3emMiiny,
«Tynapa», «Tairay, «Cmemannbid jecy», «llIupokonucTBenusiii necy, «Crenb», «CaBaHHay,
«IIycTesay, «Tponuryeckuit jgecy.

OOGopynoBanue: repdbapun pacTEHUN Pa3HbIX OMOMOB, KOJIJIEKIINH )KUBOTHBIX.

Tema 11. Henosex u oxpyscarouwasn cpeoa.

DKOJIOTUYECKHNE KPHU3UChI W WX NPUYMHBL. Bo3neiicTBue uenoBeka Ha Owuocdepy.
3arps3HeHue BO3AYIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOJHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne nmoussl. OXpaHa MOYBEHHBIX pecypcoB. M3mMeHeHne kiumara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA pACTUTENBHBIA U KUBOTHBIM Mup. OxpaHa

PaCTUTCIILBHOI'O U )KUBOTHOI'O MHpaA. OcHOBHBIE IMPUHIMUIIBI OXPaHbI ITPUPOILBI. KpaCHBIe KHUTI'H.



Oco60 oxpansemsie npupoanbie Tepputopun (OOIIT). borannueckue caapl U 300JI0THYSCKHAEC
MapKu.

OCHOBHBIE  TMPUHIUIBI  YCTOMYMBOIO  Pa3BUTHS  4YEJOBEYECTBA W MPUPOJIBI.
PanmonansHoe MPUPOAOIIOIH30BAHUE u COXpaHEHHE OHMOJIOTHYECKOTO
pazHooOpaszus 3emu. OO6mue 3aKOHOMEPHOCTH TJIO0AJbHBIX  JKOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCA M €T0 BEPOSTHBIC ITOCIICICTBHUA.

Pa3BuTHE METOIOB MOHUTOPHUHTA PA3BUTHUS OIMTACHBIX TEXHOTEHHBIX TTPOIIECCOB.

JleMOHCTparuu:

Tabmuibt u  cxeMbl: «3arpsisHeHHE aTMocdepbl», «3arpsisHEHuE THAPOCPEpPhI»,
«3arpsizHeHne TouBbl», «llapuukoBbii  3ddexT», «Ocobo oxpaHsIeMble NPUPOTHBIC
Tepputropun», «Mojenu ynpapisieMoro MUPay.

Oo6opynoBanue: Qororpaduu OXpaHsSEMbIX PACTEHUM M >KMBOTHbIX KpacHOW KHHUTH

Poccuiickoit @enepanun, KpacHol KHUTH pErMoHa.

Ilnanupyemble pe3yabTaTbl OCBOEHUS MNPOrpPaMMbl MO OHOJIOTHM HAa YpPOBHeE
cpeHero odmero o0pa3oBaHusl.

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjbTaTaM OCBOEHHUS O0YyYarOIIUMUCS
IPOrpaMM CPEIHETO OOIIEero 00pa3oBaHUs: JIMYHOCTHBIE, METAPEIMETHBIC U TIPEIMETHEIE.

B crpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTrpamMMbl IO OUOJIOTHH
BBIJICJICHBI CIIEYIOIINE COCTABIISIONINE: OCO3HAHUE 00YUYAIOUIMMUCS POCCUNCKON TpasKIaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEJIBHOCTHM M CaMOOIPEICIICHUIO,
HaJU4Ylue MOTHBAllMU K OOYYCHHIO OHMOJIOTHH, IICJICHAPABICHHOEC PAa3BUTHE BHYTPEHHUX
yOEXKICHUI JIMUHOCTU HA OCHOBE KJITIOUEBBIX IIEHHOCTEH M UCTOPUUYECKUX TPAJAUIIUN Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIUMXCS PYKOBOJICTBOBAThCS B
CBOEH  JEATEIBbHOCTH IIEHHOCTHO-CMBICIOBBIMHA  YCTAHOBKAMH, MPUCYIIUMHU  CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, HaJIU4YMe MPABOCO3HAHUS  HAKOJOTMYECKOW  KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTH IIENIA U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTpaMMbl MO OWOJOTHHM JOCTUTAIOTCA B
CMHCTBE Y4YEOHOM M BOCHHUTATENHLHON JEATEIHHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMH

pOCCHﬁCKI’IMH COOUOKYJIbTYPHBIMH, HCTOPUYCCKUMU U JYXOBHO-HPABCTBCHHBIMU ICHHOCTAMU,



NPUHATBIMUA B OOILECTBE NpaBWJIaMU U HOPMAaMH TOBEAEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHMS, CAMOBOCIIMTAHUS U CAaMOPa3BUTHsL, Pa3BUTHSI BHYTPEHHEN MO3ULIUU JIMYHOCTH,
MMaTPUOTU3MA W YBAXKEHUSA K 3aKOHY U IIPABOIOPSAJIKY, YEJIOBEKY Tpylda M CTapliemMy
MOKOJICHHIO, B3aMMHOTO YBa)KE€HUS, OEpPEKHOIO0 OTHOIICHHUS K KYyJIbTYPHOMY HACIEIUIO U
TpaIuIKsIM MHOTOHAIMOHAJIBHOTO Haponaa Poccuiickon denepanunu, Ipupoae U OKPYKaArOLIEH
cpene.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS  yueOHOro mnpenmera «buosorusy IomKHbBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYArOIIMXCA PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOU
BHYTPEHHEH MO3WLMEN JIMYHOCTH, CUCTEMOW UEHHOCTHBIX OpPHUEHTALHM, IO3UTUBHBIX
BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIONIMX TPATUIIMOHHBIM IIEHHOCTSM POCCUKUCKOTO
00111ecTBa, paclIMpEHUE KU3ZHEHHOTO OMBITA M OIbITA JEATEIHHOCTH B MPOIECCE peah3aIiu
OCHOBHBIX HAIPaBJICHU BOCHUTATEIBHON IESITEIIbHOCTH, B TOM YHUCIIE B YACTHU:

IPaKIaHCKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM TMO3WUIMUU OOYydYarOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOrO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB U OO0S3aHHOCTEH, yBa)K€HHWE 3aKOHA U
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MACATEIHLHOCTH TIPU CO3/IaHWU Y4eOHBIX
MPOCKTOB, PEIICHWU YYEOHBIX W TIO3HABATEIBHBIX 3a/1a4, BBITOJHCHUH OMOJOTHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3HMIIMI0 MO OTHOLIEHUIO K SBICHUSM
COBPEMEHHOM KH3HU U OOBICHSTH €€,

YyMEHUE YYUThIBaThb B CBOUX JCUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOACH C pa3HbIMU YOCKIACHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U COIIUATBHBIM
MOJIO)KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS YUYEOHBIX,
MO3HABATENBHBIX M MCCIEI0BATEIbCKUX 33J1a4, YBAXKUTEIBHOTO OTHOLICHHS K MHEHHIO
OTIIMIOHEHTOB TPU 0OCYKICHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COIEPIKAHNUS,;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JEATEIIBHOCTH;

IMAaTPUOTHUYICCKOI'O BOCIIMTAHMA:



c(hOPMUPOBAHHOCTh  POCCHUMCKOM  TIpakKIaHCKOM  HMJICHTHYHOCTH, MaTPHOTH3MA,
YBaXXCHUS K CBOEMY HAapoOJly, YyBCTBA OTBETCTBEHHOCTH Iepen PoawHON, ropaoctd 3a CBOWM
Kpau, cBOO PoauHy, CBOM S3BIK M KYJIBTYPY, IIPOLUIOE M HACTOSAIIEE MHOIOHALMOHAIBHOIO
Hapoaa Poccun;

IICHHOCTHOE OTHOILICHHE K TMPUPOAHOMY HACIECAUI0O M TAMSATHUKAM MPUPOIBI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTH OIICHMBATh BKJIaJl POCCUMCKUX YYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOTUY, TOHUMAHUS 3HAYEHUsI OMOJIOTUH B MO3HAHWU 3aKOHOB MIPUPOJIbI, B )KU3HU YEIOBEKA
¥ COBPEMEHHOTO OOIIECTBA;

uaerHas  yOeKAEHHOCTh, TOTOBHOCTh K CilyXeHHr0 u 3ammre OTedecTsa,
OTBETCTBEHHOCTH 3a €ro CyAh0Y;

JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapoaa; CchHOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHU S, 3TUYECKOI0 MOBEACHUS;

CIIOCOOHOCTH  OILICHMBATh CHUTYallUl0 U TNPUHUMATh OCO3HAHHBIC  PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JMYHOTO BKJIAJa B IMOCTPOCHHE YCTOMYMBOIO OYyIyILIEro; OTBETCTBEHHOE
OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JIaHUIO CEMbU HAa OCHOBE

OCO3HAHHOTO NPUHATHSL LEHHOCTEM CEMEWHOM KU3HHU B

COOTBETCTBUH C TpaauuusMu HapoaoB Poccuu;

ACTETUYECKOrO BOCITUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/ia, OOIIECTBEHHBIX OTHOIICHHI;

IMOHUMAHUE SMOLMOHAIBHOIO BO3JCHUCTBUS JKUBOW MPUPOABI U €€ LEHHOCTH,
TOTOBHOCTH K CAMOBBIPAXKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE

MPOSBIISITH KAYECTBA TBOPUECKOW JIMYHOCTH;

(bu3nYeCcKOro BOCIUTAHUS:

MMOHUMAaHWEe M peaju3alus 3J0pOBOro M Oe3omacHoro obpasza Ku3HH (370pOBOC
MU TaHHE, coOroIeHHe TUTUCHUYECKUX MPaBUII u HOpM, cOalaHCUPOBAHHBIN
PEXUM 3aHATUHA M OTJIBIXA, PEryJsipHas (pu3nyeckas akTHBHOCTh), OEpEKHOT0, OTBETCTBEHHOTO

N KOMIICTCHTHOI'O OTHOIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘{€CKOMy H IICUXUYCCKOMY 310POBbBIO,



MOHUMAaHUE IIEHHOCTU TMPaBUJ HHAUBUAYATHHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIIMIX, YTPOKAOIINUX 3I0POBBIO U KU3HU JIFOACH;

OCO3HAHME TOCIIEJACTBUN W HEMPUATUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOTOJIS,
HApPKOTHKOB, KypEHHUS);

TPYAOBOI'O BOCIIUTAHHUS:

TOTOBHOCTh K TPYAY, OCO3HAHWE IIEHHOCTH MAaCTEpPCTBa, TPYIOJIHOOME; TOTOBHOCTh K
AKTUBHOW JIESITEIBbHOCTA TEXHOJIOTHUYECKOM M COLMAIBHOU

HaIpaBJIEHHOCTH, CHOCOOHOCTh WHUIIMUPOBAaTh, IJIAHUPOBATH M CAMOCTOSATEIHHO
BBITIOJIHATH TaKYIO JIESITEIbHOCTD;

WHTEPEC K pa3au4HbIM cdepam mpodeccruoHanbHON IS TEIBHOCTH, YMEHUE COBEPIIATh
0CO3HaHHBIN BBIOOP OyyIIeit mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTXKEHUU BCEH
KU3HU;

AKOJIOTMYECKOT 0 BOCTIMTAHUS:

AKOJIOTUYECKH II€JIeCO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY >KU3HU Ha
3emMJie, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIIEHUE YPOBHSI SKOJOTHUUECKOW KYJBTYPhl: PUOOPETCHHUE ONbITA MIAHUPOBAHUS
MOCTYNKOB U OIIEHKH X BO3MOKHBIX MOCIEICTBUM JIJIs1 OKPY>KAIOIIEH Cpeibl;

OCO3HAHHE TJIOOAIBHOTO XapaKTepa YKOJIOTUUECKUX TPOOJIEM U ITyTeH UX PEIICHHS;

CIIOCOOHOCTh HCITOJIB30BaTh MPUOOpETaeMble MPH HM3YyYEHWHW OHOJOTUU 3HAHUA U
YMEHHUSI TpU PEIICHUH MpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM MPHUPOAOIOIH30BAHUEM
(cobnrofieHe MpaBUJl MOBEACHUS B MPUPOJE, HAMPABICHHBIX HA COXPAaHEHHWE PAaBHOBECHUS B
AKOCUCTEMAX, OXpaHy BHUJIOB, IKOCUCTEM, OHOChephI);

AKTMBHOE HEMPUATHUE JICUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOMIEH MPUPOJHON Cpere,
YMEHUE MPOTrHO3UPOBATh HEOJIATONMPHUATHBIC SKOJIOTUUECKUE MOCIEACTBUS MPEITPUHUMAEMbBIX
JNEHUCTBUM U MPEIOTBPALIATh UX;

HAJIMYAE PA3BUTOTO 3KOJIOTHYECKOTO MBIIUICHUS, SKOJOTMYECKON KYJIbTYPBI, ONbITA
JEATENIbHOCTH  DKOJIOTMYECKOW HAMpaBJIEHHOCTH, YMEHHS pPYKOBOJCTBOBATHCS HMHU B
II03HABATEJIbHOM, KOMMYHUKAaTUBHOW WM COLMAJIBbHOW MPAKTUKE, TOTOBHOCTM K YYaCTHIO B
MPAKTUYECKOU IESITENIbHOCTH SKOJIOTMUYECKON HAIIPaBIEHHOCTH;

IOCHHOCTHU HAYYHOI'O ITIO3HAHM AL



c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOIO HAa JUAJIOre KyJbTyp,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJITYPHOM MUPE;

COBEPIICHCTBOBAHUE  SA3BIKOBOM M  YHMTATEIbCKOM  KYJIbTYpbl Kak CpEICTBa
B3aMMOJICHCTBUS MEXKAY JTIOAbMU U MIO3HAHUS MUPA;

MOHUMAaHUE Crelu(PUKA OHOJOTUU KaK HAyKH, OCO3HAHUS €€ POoJu B (POPMUPOBAHHUU
pPAalMOHAJIBHOTO  HAyYHOTO  MBILUIEHUS, CO3aHMU  LEJIOCTHOTO  MpPEACTaBICHUS 00
OKpPY’KaloIllEM MUPE KaK O €IMHCTBE MPUPOJIbI, YETOBEKA U OOIIECTBA, B TO3HAHUHU ITPUPOIHBIX
3aKOHOMEPHOCTEN U PELIEHNUU TPOOJIEM COXPaHEHUSI IPUPOTHOIO PABHOBECHS;

yOEKAEHHOCTh B 3HAUUMOCTH OMOJIOTUH I COBPEMEHHON IUBMIIM3ALMN: 00eCTeUeHUs
HOBOI'O YPOBHS Pa3BUTHsI MEIUIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelaTh pecypcHble IpoOeMbl pa3BUTHUS YEJIOBEUYECTBA, TOUCKA ITyTEH BbIX0/1a U3 TJ100aIbHBIX
IKOJIOTMYECKMX Mpo0jeM U  olecnedyeHus Mmepexoja K  YCTOWYMBOMY  pa3BUTHIO,
palMOHAIBHOMY MCIOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OWOJOTMYECKUX 3HAHUWA B LEJSAX MOBBIIICHHS
o01Ieil  KyJabTypbl, €CTECTBEHHO-HAy4YHOW  TIPAMOTHOCTH, KaK COCTaBHOW  4YacTH
(GYHKIIMOHAIBHON IrPaMOTHOCTH 00yJaromuxcsi, popMuUpyeMoil pu u3ydeHnu OHOJIOTHH;

IIOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJy4aeMble 3HAHUS Ui aHaiuu3a U OOBSCHEHMsS SIBICHUM
OKpPY’KaloIlIero MUpa U MPOUCXOJAIIMX B HEM H3MEHEHUH, YMEHHE JejlaTb O0OOCHOBaHHbIE
3aKJIFOYEHUS HAa OCHOBE HAyyHbIX (PAKTOB M HUMEIOIIMXCS JAHHBIX C LEIbI0 IOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JISl PEIICHUs
npo0JieM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHME LIECHHOCTH HAy4YHOU JeSTeIbHOCTH, TOTOBHOCTh OCYLIECTBIISITh POEKTHYIO U
UCCJIEI0BATENbCKYIO ACSITENbHOCTh HHIMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMPEPHIBHOMY 00pa3oBaHHUIO M caMO0Opa3zoBaHHIO, K
AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUN MO OWOJOTMH B COOTBETCTBUM C IKU3HEHHBIMU

MOTPEOHOCTSIMH.



B npomecce AOCTHXKEHUS JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS O0YyYarolIUMUCS
nporpaMmbl  CpefHero oOmero oOpa3oBaHusi y  OOyYarOIIMXCS  COBEPILIEHCTBYETCS
OMOIMOHATBHBIA WHTEJIEKT, TPEAIOIaratoui chOpMUPOBAHHOCTD:

CaMOCO3HAHMS, BKIIIOYAIOIIET0 CIHOCOOHOCTh TMOHHUMATh CBOE HMOLMOHAIBHOE
COCTOSIHWE, BHUACTHh HaNpaBlEHHUS pa3BUTHS COOCTBEHHOW OJMOIIMOHAJIBHON CQepbl, OBITh
YBEPEHHBIM B ceO€;

CaMOpETyJIMPOBaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CHOCOOHOCTH aJaNTUPOBATHCS K SMOIMOHATHHBIM
MU3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMM, BKJIIOYAIOMIEH CTPEMJICHHE K JOCTHUKEHHIO LIEJH U YCIEXYy,
ONTHMU3M, UTHUIIMATUBHOCTb, YMEHHUE JIEUCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXKHOCTEH;

AMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAILHOE COCTOSIHHE JIPYTHX,
YUUTBIBaTh €r0 MpPU OCYIIECTBIEHUHM KOMMYHHUKAIIMH, CIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMANBHBIX HABHIKOB, BKIIOYAIONINX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C
JIPYTUMU JTFOIbMH, 3a00TUTHCS, TPOSBIISTh HHTEPEC U pa3periaTh KOH(PIUKTHL.

MetanpenmeTHbie pe3ynbTaThl OCBOCHHUS y4deOHoro mpeamera  «buomorusy»
BKJTIOYAIOT: 3HaYNMBbIE ISt dbopmupoBaHUs MHPOBO33PEHUS 00yyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIpeIMETHbIE) 00IeHaYIHbIE MOHSITHS, OTPAXKAIOLINE LEIOCTHOCTh
HayyHOW KapTHHBI MHpa U CIeUU(UKY METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHUsl, SIBJICHHE, MPOIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHIIUII, TUTIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HMCCIEOBaHHE, HAONIONEHUE, U3MEPEHHUE, SKCIIEPUMEHT U
JIpyrue); yHUBEpCalbHble y4eOHble JeHcTBUA (MO3HABaTENIbHbIE, KOMMYHUKATUBHBIE,
peryisTuBHbIE), oOecneunBawomue (HopMHUpPOBAHUE (YHKIIMOHAILHOM TPaMOTHOCTH H
COLIMATBHON KOMIIETEHIIMH OOYYaloImUXCsl; CIIOCOOHOCTh OOYYaromMXCsl HCIOJIb30BaTh

OCBOGHHBIC MEXKIUCIUITIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeHCTBUA B I03HABATEILHON M COLMATBHON MTPAKTUKE.

B pesynbraTe u3ydeHuss OUONOTHHM Ha YPOBHE CpPEIHEro 00IIero oOpa3oBaHHS Y
obyuatomerocsi OyayT copMHUpOBaHbI MO3HABATEIIbHBIC YHHBEPCAIbHBIC YUCOHBIC NCHCTBHS,
KOMMYHUKATHBHbIE YHUBEpCAJIbHbIE YyueOHbIE JEHCTBUS, PETYJIATUBHBIE YHUBEpCAIbHbIE

y‘le6HBI€ I[GﬁCTBHﬁI, COBMCCTHas ACATCIIbHOCTD.



MeTtanpeaMeTHble Pe3yJIbTaThl OCBOCHHS MIPOTPAMMBI CPETHETO O0IIer0 00pa3oBaHUS
JOJKHBI OTPaKaTh:

OBnazieHre YHUBEPCAIBHBIMU yU€OHBIMU [TO3HABATEIbHBIMU JIEWCTBUSIMHU:

0a30BbI€ JJIOTUYECKUE ICUCTBHUS:

CaMOCTOSTEIBHO (DOPMYIMPOBATH U aAKTyalM3UpPOBaTh MPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJb30BaTh MPU OCBOCHUM 3HAHMN MNPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIU3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0O0O0OIEHUs), PACKPHIBATH CMBICT OHOJOTMYECKUX
MOHATUMN (BBIACIATH UX XapaKTEPHbIE MPU3HAKYU, YCTAHABIUBATh CBSI3U C JPYTUMHU MOHATHUIMU );

ONpEeNENsATh LENu ACATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUHU UX JOCTHUKEHHS,
COOTHOCHUTbH PE3YJIbTaThI ACSATEIBHOCTH C MOCTABIICHHBIMHU LIEISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE TMOHSATHUS NIl OObsICHEHUsI (DAaKTOB M SIBIICHUU >KUBOM
PUPOBL;

CTPOUTH JIOTHYECKUE pacCyXKAeHUs (MHIYKTUBHBIC, JIEIYKTUBHBIC, MO AaHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH Y MPOTHUBOPEYMS B PACCMATPUBAEMBIX SBJICHHUSIX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUCHHUS;

MPUMEHSITh CXEMHO-MOJIENIbHBIE CPEACTBA JIJIsl MPEJICTABIICHHUS CYIIECTBEHHBIX CBS3EH 1
OTHOIICHUH B M3y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAaKKe MPOTUBOPEUUI Pa3HOTO POja,
BBISIBJICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pazpabarpiBaTh IIJIaH pEIIEHUS TpoOJeMbl ¢ yYE€TOM aHaIM3a HMMEIONIUXCS
MaTepHaAIbHBIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBHE PE3YJILTATOB ILIEIISAM,
OLICHUBATh PUCKH MOCIEACTBUM 1EATEIBHOCTH;

KOOPJAWMHUPOBATh U BBIMIONHATH PaOOTy B YCIOBHUSX PEaIbHOTO, BUPTYAJIBLHOTO U
KOMOHWHHPOBAHHOT'O B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEUICHUHN KU3ZHEHHBIX MTPOOJIeM;

0a30BbIe HCCIeI0BATENbCKUE ACHCTBUS:

BIIAJICTh HABBIKAMH y4eOHO-UCCIEIOBATEIBLCKON U  TPOEKTHOW  JIESITEIHLHOCTH,
HaBBIKaMU pa3pelieHust mpooiieM, ClIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MTOUCKY

MCTOAOB PCHICHUA ITPAKTHUYCCKUX 3a4a4, IPUMCHCHUIO PA3JIMIHBIX MCTOJOB ITIO3HAHUA,



WCIIOJIb30BaTh PA3IMYHbIC BUJBI JEATEIHHOCTH TIO TOJTYYSHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAIUH, TPEoOPa30BAHUI0 U MPUMEHEHUIO B YUEOHBIX CUTYyalMsiX, B TOM YHUCJE MPH
CO37IaHUM YYEOHBIX U COIIMAIBHBIX MPOEKTOB;

dbopMHpOBaTh HAY4YHBIM THUI MBIIUICHUS, BIAJAETh HAYYHOH TEPMHUHOJIOTHEH,
KJTFOUEBBIMU TIOHATUSIMA W METO/IAMH,

CTaBUTHh U (POPMyJIMPOBaTH COOCTBEHHBIE 33a/1aud B 00pa30BaTEIbHON ACATEIBHOCTH U
YKU3HCHHBIX CUTYyaITUsIX;

BBISIBIISATh TIPUYMHHO-CJICJICTBEHHBIC CBS3M WM aKTyaJM3WpPOBATh 3a/ady, BBIABUTATH
TUNIOTE3y €€ peIIeHUs, HAXOAWUTh apTyMEHTHI IS JIOKA3aTelbCTBA CBOUX YTBEP)KICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJE PEIICHUS 3aJaud Pe3ybTaThl, KPUTUUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, OLIEHWBATH MPUOOPETEHHBIN OMBIT; OCYIIECTBIISTh
TeJIeHaNpaBIeHHBIN TIOMCK MIEPEHOCA CPENICTB U CIIOCOOOB

JeNUCTBUS B TPOPECCUOHATBHYIO CPENY;

yMEeTh TIEPEHOCUTh 3HAHWS B T[IO3HABATENbHYI0O M TIPAKTUYECKYH0 0O0JacTu
KHU3HEACSITETHLHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJCH, MpEMiaraTh OpPUTHHAIBHBIC TOIXOIbI W PEUICHUS, CTABUTH
po0IeMbl U 33]1a4, JOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUS;

pabota ¢ nuHpopMaImei:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UCTOYHUKAX MH(POPMAILIUU (TEKCTe y4eOHOTO 1mocoOus,
HAy4YHO-TIONMYJISIPHON JUTEepaType, OMOJOTUYECKUX CIOBAPSAX U CIIPABOYHUKAX, KOMITbIOTEPHBIX
0azax JaHHbIX, B HWHTepHeTe), aHAIM3UPOBATh WMH(OPMAIMIO Pa3IMYHbIX BHAOB U (opm
NPEICTABICHUS, KPUTUYECKH OIICHUBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCTH;

dbopMymupoBaTh 3ampOChl M MPUMEHSTH PA3JIMYHBIE METOMABI MPH IMOHCKE W OTOOpe
Ononornvyeckoit nHpopMaImu, HeOOXOAMMOMN TSl BBITOJTHEHUS YISOHBIX 3a/1a4;

MPUOOPETATh OMBIT UCIIOJIB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCTIOIH30BAHUS PA3TIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OPMY TMPEIACTaBICHHUS OHUOJIOTHYECKON

uHdopmarmu (Cxembl, Tpaduku, TuarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTOE);



UCIIOJb30BaTh ~ HAYYHBIM  A3BIK B KauecTBEe CpejacTBa TMpu padoTe
c Owomornueckoil uHOpMalHel: TPUMEHSATh  XUMHYECKHE, (U3NYECKUE U
MaTEeMaTHYEeCKUE 3HAKH U CUMBOJIBI, (hOpMYIIbl, aO0OpeBUATypy, HOMEHKIIATYPY, UCIIOIb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BJIaJIETh HAaBBIKAMM PACIIO3HABAHUS M 3allUThl HUHpOpMaIK, HHOOPMAIIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBiajieHre yHUBEpPCaTbHBIMA KOMMYHUKATUBHBIMU JICUCTBUSMU:

oO11eHue:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BCeX c(depax >KW3HM, AaKTUBHO Y4YacTBOBaTh B
JMAJIOTe WM JIMCKYCCHU TIO CYIIECTBY OOCYXXKJTaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBATh CYXJCHUS OTHOCUTEIBHO BBINOJHEHHS MpeIaracMol 3ajauyd, Y4HUTHIBATbH
MHTEPECHI M COTVIACOBAHHOCTH MO3UIIMM IPYTUX YYACTHUKOB JTUAIOra WA JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpPEACTBA OOIIEHUS, OHUMATh 3HAYEHHUE COIUATbHBIX
3HAKOB, MPEANOCHIIIOK BOBHUKHOBEHUSI KOH(MIUKTHBIX CUTYyaIlMil, YMETh CMSATYaTh KOH(IUMKTHI
U BECTHU MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOILEHUSI U B3aMMOJICUCTBUS, IOHUMATh HAMEPEHUS
JIPYTUX JIIOJIEH, TPOSIBISATh YBAKUTEIBHOE OTHOILIEHUE K COOECEAHUKY U B KOPPEKTHOU (hopme
(dbopMyIHpPOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3J1ararb CBOIO TOUKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

COBMECTHAS IESITENbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUYyaJIbHON paOOTHI IPH
perieHny OUOIOrHYecKor MpoOIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh PUMEHEHHUS IPYIIITOBBIX
(dbopM B3aUMOJIEUCTBUS NTPU PEIICHUU YU4eOHOU 3a/1auH;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JCHUCTBUN C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaX10T0 4jeHa KOJUICKTUBA;

MPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH W KOOPAUHUPOBATH
JIEUCTBUA TI0 €€ JOCTHXEHHIO: COCTABJIATh IUIAH JCHCTBUM, PACOPENCTATh POJU C YYETOM
MHEHUW YYaCTHHKOB, OOCY>KIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAa4eCTBO CBOEr0 BKJAJa M KaXKJOr0 Y4YacTHHKAa KOMaHIbI B OOIIWiA

pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



npeuiaratb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIMHA HOBU3HbI, OPUTUHAIIBHOCTH,
IIPAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBIIITh MO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PA3IUYHBIX CUTYyalUsX,
MPOSIBJIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBlajieHre YHUBEPCATbHBIMU PETYJISTUBHBIMU JICUCTBUSIMU:

CaMOOpraHn3aIus:

WCIIOJb30BaTh OMOJOTUYECKUE 3HAHUS JJIS BBISIBJICHHUS MPOOJEM W WX DPEIICHHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaIIUsX;

BBIOMPATh HAa OCHOBE OWMOJIOTHMYECKMX 3HAHWM IEJICBHIE W CMBICIOBBIC YCTAaHOBKH B
CBOUX JIEUCTBUSIX M TMOCTYINKAaxX MO OTHOIICHHWIO K JKUBOW MPUPOJE, CBOEMY 3/I0POBBIO M
3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEILHO OCYIIECTBIISITh MTO3HABATEIBHYIO JIEATEIbHOCTD, BBISIBISTH MIPOOJIEMBI,
CTaBUTh MU (HOPMYIMPOBATH COOCTBEHHBIE 3aJaud B 0O0pa30BaTENIbHON JEATEIBHOCTH W
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEILHO COCTABJIATh IUJIaH pEIIeHUus MpoOJieMbl C YUYETOM HMEIOIIUXCS
pECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEINTOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmmpsATh paMKh y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI; eIaTh
OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOW HPYAMIIMH B Pa3HBIX
00J1acTSAX 3HAHM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHB;

CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTb, OICHUBATh
COOTBETCTBUE PE3YIIBTATOB LIEIAM;

BJIQJICTh HAaBBIKAMU TIO3HABATEJILHOW pe(IEKCMU KaK OCO3HAHUSI COBEPIIACMBIX
JEUCTBUI U MBICIIUTENIbHBIX MPOIECCOB, UX PE3YyJIbTATOB U OCHOBAHUI, UCIIOIB30BATh TPUEMBI
pedaekcuu 1 OIIEHKU CUTYaIlud, BEIOOpA BEPHOTO PEIICHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATDH PELICHUS M0 UX CHUXKEHHIO; IPUHUMATh
MOTHUBBI M apryMEHThI JPYTUX NpU aHAIU3E PE3yJIbTaTOB

JACATCIIBHOCTH,



MPUHATHS ceOsl U APYTHX:

IPUHUMATH ce0sl, IOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI U aPTYMEHTBI APYTUX MPY aHAIIM3€E PE3yJIbTaTOB JIEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX HA OUIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIMH JIPYTOro YeJoBeKa.

IIpeameTHsble pe3yabTaThl OCBOEHUS COAEpKaHUs yueOHoro npeamera «buonorus» Ha
yIIIyOJIEHHOM  ypOBHE OpPUEHTHPOBAaHbI Ha  oOecreueHue MNpoPUIBHOIO  OO0yYEeHHS
oOyyaromuxca Ononorud. OHU BKJIIOYAKOT: CIIEHU(PUYECKUE Ui OMOJIOrMU HAay4HbIE 3HAHMS,
YMEHHUSI ¥ CIOCOOBI JCHCTBHI MO OCBOCHUIO, MHTEPHPETAMHA W TPEOOpPa3OBAHHIO 3HAHUH,
BUJIBI ICSITEIIEHOCTH TI0 TIOJYYEHUIO0 HOBBIX 3HAHWW U WX MPUMEHEHUIO B PA3JIMYHbBIX YUCOHBIX,
a TaKX€ B PEAIbHBIX >KU3HEHHBIX CHUTyalusiX. [IpeameTHble pe3ynabTaThl MPEICTaBICHbI IO
roJiaM U3y4eHHs..

HpeéMemele pes3yiibmanmabsl OCBOEHUA V’-l€6H020 npedmema «buonozusy 6

10 xnacce 0onorcHbl ompadicams.:

c(OpMHPOBAHHOCTb 3HAHUWA O MECTE U POJIK OMOJOTMH B CUCTEME €CTECTBEHHBIX HAYK,
B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KAapTUHBI MHUpPA, B MO3HAHWU 3aKOHOB IPUPOIBI U
pelieHuu npoOJeM palMOHAIBHOTO MPHUPOAONOIb30BaHMs, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOW OMOJOTMYECKUX 3HAHWW, KOTOpasi BKJIIOYAET: OCHOBOIOJATAI0IINE
OMOJOTMYECKUEe  TEPMUHBI M MOHATUS  (KWM3Hb,  KJIETKA, OPraHU3M, METa0o0JIU3M,
rOMEOCTAa3, CaMOPETYJISLMS, CAMOBOCIIPOU3BENCHHUE, HACIIEICTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pazButue), Ouosornueckue Teopuu (kieroyHas teopust T. IlIBanna, M. Illnelinena, P.
BupxoBa, xpomocomHasi Teopust HaciencTBeHHocTH T. Moprana), yuenus (H.U. BaBunosa — o
LHEHTPaX MHOroo0paszusi M MPOUCXOXKACHHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€AMHOOOpa3Us
INOTOMKOB IIEPBOTO MOKOJIEHUS, PACIICIUIEHUs, YACTOTHl raMeT, HE3aBUCUMOI'0 HacJIEOBaHUS
['. MeHnnensi, rOMOJIOTUYECKUX PAIOB B HaciencTBeHHOM wm3meHuumBoctd H.M. Basuiosa),
MPUHIUIIBI (KOMITJIEMEHTAPHOCTH );

BJIQJCHHE OCHOBHBIMM  METOJAMHM  HAay4YHOI'O IIO3HAHUS, MCIOJB3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAaHUSX JKUBBIX OOBEKTOB (OMHCaHHWE, HU3MEpEeHHe, HaOJII0JCHUE,

AKCTIEPUMEHT);



YMEHHE BBIJIEIATH CYIIECTBEHHbIE IPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U SyKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucle OakTepuil, rpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB U CUCTEM OpPraHOB PacTE€HUM, )KUBOTHBIX, YEJIOBEKA,
IPOLIECCOB KU3HEIEATEIbHOCTH, IPOTEKAOIMX B OpPraHU3Max pacTEeHWH, >XUBOTHBIX U
YyeloBeKa, OMOJIOTMYECKHX MpoleccoB: oOMeHa BelecTB (MeTabonu3M), MpeBpalieHUs
SHEpruu, OpoKeHUs, aBTOTPO(HOrO M TreTepoTPOPHOrO0 THUMOB NUTAHUS, (HOTOCHHTE3A M
XEMOCHHTE3a, MUT03a, Mel03a, raMeToreHe3a, SMOpHoreHe3a, NoCTIMOPUOHAIBHOTO PA3BUTHS,
pa3MHOKEHHSI, MHANBHUIYyAIbHOTO Pa3BUTHUS OpraHnu3Ma (OHTOT€HEe3a), B3aUMOICHCTBHSI TEHOB,
reTepo3nca, UCKyCCTBEHHOr0 0T00pa;

YMEHHE YCTaHaBJIMBATh B3aMMOCBS3H MEXIY OPraHOMJAMHU KIETKU W UX (YHKIHSIMH,
CTPOCHHMEM KJIETOK Pa3HbIX TKaHEW U UX PYHKUHSIMHU, MEXKAY OpraHaMH U CUCTEMaMH OPTaHOB
y pacTeHUH, >KUBOTHBIX U 4YeJOBEKa M UX (PYHKLUHUSAMH, MEXKIY CUCTEMaMU OpPraHOB M HX
(GYHKIMAMH, MEXIY dTanamMy OOMEHa BEIIECTB, ATAllaMU KJIETOYHOIO LMKJIA U JKU3HEHHBIX
[IUKJIOB OPraHU3MOB, J3TalmaMH 3MOPHOHAIBHOTO PAa3BUTHS, TEHOTUIOM U (PEHOTHIIOM,
dbenotunoM u akropamu cpebl OOUTaHUS;

YMEHHE BBISBIATh OTJIMYMTENbHbBIE MPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIE PACTEHU,
KUBOTHBIX U YEIOBEKA;

YMEHHE HCI0JIb30BaTh COOTBETCTBYIOLIUE apIyMEHThI, OMOJOTHUECKYI0 TEPMUHOJIOTHIO
¥ CUMBOJIMKY JUIS JOKa3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbBIX CUCTEMAaTUYECKUX TPYIIIL;

YMEHHME pellaTh OHOJOTMYECKUEe 3aJaud, BbISBIATH MPUUYMHHO-CIECICTBEHHBIC CBS3U
MEXJly HUCCIETYEMbIMH OWMOJIOIMYECKMMHU IPOLECCaMH U SBJICHUSMH, JA€JIaTb BBIBOJBI U
IIPOrHO3bI HA OCHOBAHUHM ITOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH J1a0OPaTOPHbIE U IMPAKTUYECKUE pabOThl, COOII0AATh MIpaBuiia IpU
pabote ¢ yu4eOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, MPOBEPSITh HX IKCHEPUMEHTAILHBIMUA CPEICTBAMH,
dbopMyTupys 1IeNb UCCIEA0BaHUS, aHATHM3UPOBATH MOTYYECHHBIE PE3YIbTAThl U JIEIaTh BHIBOIBL

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIIEIOBATEILCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHH U
MEAUIIMHE, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAay4HBIX OOIIECTB, U MYyOJUYHO MPEACTABIATH

MOJIyYCHHBIE PE3YyJIbTaThl HA YUEHUYECKUX KOH(PEPEHIIUSIX;



YMEHHUE OIIEHUBATh JTUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B 00JacTH
OMOJIOTUU W MEAMIMHBI (KJIOHMPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMPABICHHOE
M3MEHEHHE T€HOMA U CO3/[aHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE  OCYIIECTBIATh  OCO3HAHHBIA  BBIOOp  Oymymedi  mpodeccuoHaTbHON
JEATETBPHOCTH B 00JacTH OWOJIOTHH, MEAWIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH, CEIHCKOTO
X03SHUCTBA, TUIIIEBOW MPOMBIIUICHHOCTH, YTIIyOJIATh ITO3HABATEIBLHBIN HHTEPEC, HATPABIICHHBIH
Ha OCO3HAaHHBIA BBIOOP COOTBETCTBYIOWIEH NpodeccHr M TPOAODKEHHE OMOIOrHMYECKOTO
00pa3oBaHus B OPraHU3aLUIX CPEHEro MPOodheCCUOHATBLHOIO U BBICIIEr0 00pa30BaHUs.

HD@@M@WIHble pesyiibmanivl 0C60€HUA V'{€6H020 npedmema «buonocusy 6

11 xnacce 0ondcHbL ompasxcamn:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIK OUOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK,
B (hOpMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B MO3HAHUHM 3aKOHOB
TIPUPOBI U PEIICHUU DKOJIOTMUSCKHX MPOOJIEM 4YeIOBEYeCTBA, a TaKXkKe B pCIICHHUH
BOIIPOCOB paIMoOHAILHOTO TMPUPOJIONONIL30BaHNsA, W B (HOPMHPOBAHWUU IIEHHOCTHOTO
OTHONICHHS K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKIAJE POCCHUCKHX W 3apyOCIKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHUH;

yMEHUE BIaJCTh CUCTEMON OMOJIOTUYECKUX 3HAHUM, KOTOPAsi BKIFOUAET OMPECIICHUS U
MOHUMAaHUE CYIIHOCTH OCHOBOIIOJATalIMUX OWOJIOTMYECKMX TEPMUHOB M TOHSATHH (BHUI,
sKocUCcTeMa, Ouocdepa), Ouosnornueckue Teopuu (dBomtounoHHas Tteopuss Y. [lapBuHna,
cuHTeTHYecKasi teopusi sBoitonuun), yuenus (A.H. CeBeproBa — 0 HyTsX M HampaBlICHUSX
sBosronnu, B.M. BepHaackoro — o 6uocdepe), 3akonsl (renerudeckoro paBHoBecus . Xapau
u B. BaitnGepra, 3aposapiueBoro cxonacrtsa K.M. bapa), npasuna (Muanumyma 1O. JluOuxa,
HKOJIOTUYECKOM MUpaMUJIbl dHepruu), runore3bl (runote3a «mupa PHK» V. 'mnbepra);

YMEHUE BIAJeTh OCHOBHBIMH METOJaMH HAYYHOTO IT0O3HAHUS, WCIOJb3YEMbIMH B
OMOJIOTUYECKUX HCCIEAOBAHMUSIX KUBBIX OOBEKTOB M DJKOCHUCTEM (OIMUCaHWE, H3MEpEHHE,
HaOJIFIOICHNE, YKCIIEPUMEHT), CITIOCOOAMH BBISIBJICHUSI M OIICHKH aHTPOTIOTEHHBIX M3MECHECHUI B
IPUPOJE;

YMEHHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU: BHUJIOB, OMOTEOIIEHO30B, DKOCHCTEM H
ounochepsl, CTAOMIM3UPYIOIIETO, MBHXKYIIETO M Pa3pbIBAIOLIErO E€CTECTBEHHOro OTOOpa,
JJIONATPUYECKOTO W CUMIATPUUYECKOTO BHI000pa30BaHUSA, BIUSHUS JBWXKYIIUX CHII

ABOJIIOLMA Ha TEHO(OH] TMOMYJSIMH, MPUCITOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOUTaHWS,



Yyepe/OoBaHUsl HAMpPABJICHWH HBOJIONMHM, KPYroBOPOTAa BEIISCTB M IOTOKAa DJHEPIUH B
KOCHCTEMAX;

YMEHHE YCTaHABJIMBaTh B3aMMOCBS3M MEXKIY IPOIECCAMH SBOJIOLMH, JBHKYITUMU
CUJIaMH aHTPOIOT€HE3a, KOMIIOHEHTAMHU PA3IMYHBIX dKOCUCTEM U IMPUCIIOCOOJICHUSIMUA K HUM
OpraHH3MOB;

YMEHHE BBISIBISATh OTJIMYUTEIbHBIE MPU3HAKU J>KUBBIX CHUCTEM, MPUCIOCOOJIEHHOCTH
BUJIOB K Cpele oOuTaHus, a0MOTMYECKUX U OHOTHYECKHX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3€l OPraHU3MOB B COOOIIECTBAX, AHTPOIMOTC€HHBIX U3MEHEHHUI B AKOCHCTEMaX CBOEH
MECTHOCTH;

YMEHHE  HCMO0JIb30BaTh COOTBETCTBYIOIIIHNE apryMEHTBI,  OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJHUKY JUIS JIOKa3aTelbCTBAa POJCTBA OPraHM3MOB  Pa3HBIX
CHCTEMAaTHYECKUX TPYII, B3aWMOCBSI3M OpPraHW3MOB M CpeIbl OOWTaHUs, EIUHCTBA
YEJIOBEUYECKUX PAC, HEOOXOJIMMOCTH COXPAHEHHS MHOIrooOpasvs BHUIOB M DKOCHUCTEM Kak
YCJIOBHS COCYIIIECTBOBAHUS IPUPO/IbI M UETIOBEYECTBA;

YMEHHE pellaTh OMOJOTMYECKHE 3a/1aud, BBISBISATH MPUUYUHHO-CIICICTBEHHBIC CBSI3U
MEXIy HCCIEeIyEMbIMU OHOJIOTMUYECKUMHU TIpollecCaMu M SIBJICHUSIMU, JejaTh BBIBOJABI M
MPOTHO3bl HA OCHOBAHUU TMOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OPATOPHBIE U IPAKTUIECKUE pa0OOTHI, COOJIIOIaTh TIPABHIIA TIPH
pabote ¢ yu4eOHBIM U JTa0OpaTOPHBIM 000PYTIOBAHUEM;

YMEHHE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPATh HMX JSKCIECPUMEHTAIBHBIMH CPEJICTBAMH,
dbopmyupys 11e1b UCCIICIOBAHMS, aHATM3UPOBATh MOTYyUYEHHBIE PEe3yJIbTAThl U Je1aTh BHIBOJIBI;

yMEHHE Y4acTBOBaTh B yU4€OHO-UCCIIEIOBATEIBCKON paboTe 1Mo OMOJIOTUH, KOJIOTHH U
MEJIMIIMHE, MMPOBOAMMON Ha 0a3e IIKOJBHBIX HAYUYHBIX OOIIECTB, U MyOJUYHO MPEICTABIAThH
MOJTyYEHHBIE PE3yJIbTaThl HA YYCHUYECKUX KOH(DEpEeHIINIX;

YMEHHE OIICHUBATh THUIIOTE3bl M TEOPUU O MPOUCXOXKIECHUU KU3HU, YEJIOBEKAa U
YeJIOBEUYECKUX pac, O MPUUYMHAX, MOCIEACTBUAX M CHOCO0aX MPEIOTBPAIICHUS TJI00ATBHBIX
W3MEHEHHI B Onocdepe;

yMEHHE  OCYIIECTBISATh  OCO3HAaHHBIM  BbIOOp  Oyaymiedl  mpodeccruoHaTbHOM
JeATeIbHOCTH B oOyacT  OWMOJOTWH, OKOJOTHUH, IPHUPOJONOJIB30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUU, CEJILCKOTO XO03SMCTBA, MTHIEBOM

IMIPOMBIIIJICHHOCTH, erIy@TIiITB MM03HABATEJILHBIN HHTCPCC, HaHpaBHGHHBIﬁ Ha OCO3HAHHBIN



BBIOOpD COOTBETCTBYIOIIEH MpodecCuu M MPOAOKEHHE OHOJIOTMYECKOro 00pa3oBaHUS B

OpraHu3alugaX CpeHero NpodeccuoHaNbHOTO U BBICIIETO 00pa30BaHUS.

Temarnueckoe miianuposanue 10 kiaacce (yriry0JieHHbIH YPOBEHb)

Ne
o\ HaumeHOBaHMe KoanuyecTBo yacos JyieKTpOHHBIE (HU(PPOBBIE)
pa3aena/TeMsbl o0pa3oBaTejbHbIE
Bcer | U3 uux | JlaGopato pecypchbl
0 MIPAKTHYC PHBIX
CKHUX pabot
pabot
1 «buomnorus kak HayKay 2 - - bubmuorexa [JOK
https://m.edso0.ru/7f41¢292
2 «XuBbIE CHCTEMBI U UX 2 1 - bubmuoreka [JOK
U3YUYCHUE) https://m.edso00.ru/7f41¢292
3 «buoorus KIneTkm» 1 - - bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
4 «Xumuyeckas 14 - 1 bubnuorexa [JOK
OpraHM3aIysl KICTKN https://m.edsoo.ru/7f41c292
5) «Ctpoenue u QyHKIUU 15 2 2 bubnmoreka [JOK
KJIETKI https://m.edsoo.ru/7f41c292
6 «O0OMeH BelIEeCTB U 9 - 2 bu6mmorexa [IOK
NpeBpalleHue YHEPTUH B https://m.edsoo.ru/7f41¢c292
KIICTKE)
7 «Hacnencreennas 10 2 - but6mmoreka [JOK
uHpOpMaIMI U https://m.edso0.ru/7f41¢c292
peanu3aiys €€ B KIICTKE»
8 «OKV3HEHHBIN [TUKIT 6 - 2 but6mmoreka [JOK
KIICTKH https://m.edso0.ru/7f41¢292
9 «Pa3mHOXEHUE 1 14 1 2 bubnuorexa [JOK
pa3BUTHE OPTaHU3MOBY https://m.edso00.ru/7f41¢c292
10 «I'eHeruka — Hayka 0O 2 - - bu6nuoreka [IOK
HACJIEACTBEHHOCTH U https://m.edsoo.ru/7f41c292
W3MEHUUBOCTH
OpPTraHU3MOBY
11 «3aKOHOMEPHOCTH 14 2 - bubmuotexa [{OK
HACJICICTBEHHOCTID) https://m.edso0.ru/7f41¢c292
12 «3aKOHOMEPHOCTH 7 1 1 bubnuoreka [IOK
M3MEHUYNBOCTIDY https://m.edsoo.ru/7f41¢c292
13 «['eHeTHKa YeI0BEKaY 4 1 - but6mmoreka [IOK
https://m.edso0.ru/7f41¢292




14 «Cenexnus 4 1 - bubmuoreka [JOK
OpraHU3MOBY https://m.edsoo.ru/7f41c292
15 «broTexHOIOTHS U 4 - - bu6nmmorexa [IOK
CHUHTETHYECKas https://m.edso0.ru/7f41¢c292
OMOJIOTHSI
16 | «Ctpoenue u pyHKIMU 23 - 3 bu6nuoreka [IOK
OpraHU3MOBY https://m.edso00.ru/7f41c292
17 JlabopatopHblit 2 1 1
MPAKTUKYM C
HCIIOJIb30BaHUEM
LabQuest
18 O060061eHue u 3
CHUCTEeMAaTHU3alusl 3HAHUI
3a kypc 10 knacca
O011ee KOTMYECTBO YaCOB 10 136 12 14
nporpamMmme
TemaTrnueckoe niianuposanue 11 kiaacce (yriry0JieHHbIH YPOBEHb)
Ne
m\ HauMeHOBaHMe KouuvecTBo yacos DyieKTpoHHBbIE (U (pPOBLIE)
pasaena/TemMsbl o0pa3oBaTe/ibHbIE
Bcer | U3 HuX Jlaboparo pecypchbl
0 MPaKTUYe PHBIX
CKHX pabot
pabor
1 «3apoxaeHue u 4 - - bubmmorexa [IOK
pa3BuUTHE https://m.edsoo.ru/7f41¢c292
IBOJTIOIIMOHHBIX
MPEICTaBICHUH B
OWMOJIOTHH »
2 «MukpoaBostonus u eé 14 - 3 bubmmorexa [IOK
pe3yNbTaThD) https://m.edso00.ru/7f41¢292
3 «Maxkpo3Bomrouus u eé 6 - - bubnmnoreka [JOK
pe3yIbTaThD) https://m.edso00.ru/7f41c292
4 «IIpoucxoxnenue u 15 2 1 bubmuotexa [{OK
pa3BUTHE )KU3HU Ha https://m.edsoo.ru/7f41¢c292
3emiie»
5 «IIpoucxoxaenue 10 1 1 bu6mmorexa [IOK
YyenoBeKa — https://m.edso0.ru/7f41¢c292
AHTPOIIOTEHE3)
6 «IKOJIoTHsI — HAayKa O 3 - 1 bubmuotexa [{OK
B3aMMOOTHOIICHUSX https://m.edso0.ru/7f41¢c292
OpPTraHU3MOB U
HaJIOpPraHU3MEHHBIX
CHUCTEM C OKpYKaroliei
cpenon»
7 «OpraHusmsl U cpenia 9 - 2 bubmmorexa [IOK
o0OUTaHUI» https://m.edsoo.ru/7f41¢c292
8 «IKOJIOTHS BUIOB U 9 - 1 bu6nmmoreka [IOK
MO JISILTHID https://m.edso0.ru/7f41¢292
9 «IKOJIOTHS COOOIIECTB. 12 1 - bubnmoreka [JOK
DKooruyeckue https://m.edso0.ru/7f41¢c292
CUCTEMBD»
10 «buochepa — 6 - - bubnmorexa [JOK




riio6anbHas https://m.edsoo.ru/7f41¢292
9KOCUCTEMAY
11 «YemoBek u 6 - bu6nmmorexa [IOK
OKpYKaOIIast Cpeia» https://m.edso0.ru/7f41¢292
12 JlabopatopHblit 5 1 bubnuoreka [IOK
npaktukym LabQwest https://m.edso00.ru/7f41¢292
13 O6o06mIcHNE U 3 - bu6mmoreka [JOK
cUCcTEMATH3aIMs 3HAHUI https://m.edsoo.ru/7f41c292
3a Kypc 11 knacca
OO011ee KOTMYeCTBO YaCOB 10 102 10
IIPOrpaMMe

KAJTEHIAPHO-TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC (yr.ury0JieHHbIH YPOBEHbD)

Ne B DJIEKTPOHHBIE BocnurareJbHbIN
Ne Koum
TEeM uudgposbie KOMIIOHEHT
n/ Tema ypoka 4eCTB
I e o o0pa3oBaTe/IbHbIE
yacop | PECYPCBHI
Tema 1 «buoJiorust Kak Hayka» - 24yaca
1-2 bubmuorexa [IOK [lo3naBatenbHOE
https://m.edsoo.ru/7f41c292 HaIlpaBJICHUE
buonorus kak KOMILIEKCHAs https://m.edSOO.rU/8639612 BOCIIUTAHUS.
1-2 Hayka. buomorus kak 4acth 2 2 papaHcKoe
COBPEMEHHOTO O0IIeCTBa https://m.eds00.ru/863e632 BOCMUTaHMeE
a
Tema 2 «7KuBble cucTeMbl M HX H3Y4YeHHe» - 2 yaca
1 JKuBbIE CHCTEMEBI M HX https://m.edso00.ru/863e6 [To3HaBaTeIbHOE
CBOMCTBA. 564 HaIpaBlICHUE
3 YpoBHEBas OpraHu3aLys 1 School. Sirius Nel BOCIIUTaHWUS.
JKUBBIX CUCTEM bubanorexa [JOK IpaxaaHcKoe
https://m.edso0.ru/7f41c292 | BOCMUTaHWE
2 Metoonorus 6MOI0rnYECKUX https://m.edso0.ru/863e6 [Mo3HABATEILHOE
HCCIEI0BaHUN 564 HaIpaBlICHUE
4 IIp.p.Nel "Hcnonvzosanue 1 School. Sirius Ne2 BOCITUTAHHUSI.
PA3NUYHBIX MEeMO008 Npu bubmmoreka [JOK lpaxpaHckoe
uzyuenuu dcusvix cucmem” https://m.edsoo.ru/7f41c292 | BOCMUTaHUe
Tema 3 «buosorus xiaerkn» - 1 yac
1 bubanorexa LIOK Ilo3HaBatenbHOE
HcTopust OTKpBITUS U
5 " quHH . pTKH 1 https://m.edsoo.ru/7f41¢c292 HanpaBJICHUEC
3yae T https://m.edsoo.ru/863e65 BOCITUTAHML..
Knerounas teopus 64 TpaskaHcKoe



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

BOCNUTaHMNe

Tema 4 «Xumuveckasi opranusaums KjieTtkn» - 14 yacos

1-2 but6mmoreka [IOK To3HaBaTeapHOE
X N https://m.edso00.ru/7f41¢292 HarpaBJIeHHe
- XMMHYECKHAH COCTaB
https://m.edsoo.ru/863e67 BOCITUTAHHS..
KJICTKH. de I'paxxnanckoe
6-7 Ponp BOJABI B KJICTKEC. _ BOCMUTaHUe
- Posib MUHEpaIBLHBIX B TB
0 p eliee https://m.edsoo.ru/863e674
B )KM3HECITEIILHOCTH KIIETKH. .
School. Sirius Ne3-4
3-4 - Oprannyeckue Ilo3HaBaTenbHOE
BCIICCTBA KIICTKU — https://m.edso00.ru/863e687 HarpasJICHUE
8-9 YIIIEBOIBL. 0 BOCIIUTAHHS..
- Buonornueckue (byHKHI/IH School. Sirius Ne5-6 ['paancroe
BOCNUTaHNe
YIJIEBOJIOB
S Ilo3HaBarensHOE
https://m.edso0.ru/863e687 HalpaBIICHAC
10 Opranuueckue BeliecTBa 0 BOCTIUTAHHS.
KJIETKU — JIMITU/IBI - o HyxoBHo-
School. Sirius Ne7 HPABCTBEHHOE
BOCNUTaHNE
6-7 OpraHuyeckye BEmecTBa TosnasaremsHoe
KJIIETKH — O€JIKU. https://m.eds00.ru/863e6b7 HallpaBJICHHE
11- BOCIINTAHHS. ..
CtpoeHue OeTKOBBIX 2
12 iy JlyxoBHO-
MOJIEKYIL. School. Sirius Ne8 HPABCTBEHHOE
BOCNUTaHWe
8 Tlo3HaBaTensHOE
P . 5 HarpaBJIeHUe
a3HOOOpa3ne OCIIKOB.
P https://m.eds00.ru/863e6b7 BOCIHMTAHMA.
13 JLp.Nel"Obnapyaicenue 6enxos ) JIyXOBHO-
= . HPABCTBEHHOE
c I’lOMOLf;blO KauecmeeHHbIX School. Sirius Ne9 p
peaxyuu" BOCIIUTAHHE
lpaxaaHcKkoe
BOCNUTTaHUE
9 Ilo3HaBarensHOE
https://m.edso0.ru/863e6b7 HATPABIICHNE
2 BOCITUTAHUAL. .
14 DepmeHTEL School. Sirius Nel0- JlyxoBHO-
11 HPaBCTBECHHOE
BOCNUTaHNe
10 ) i ed ) ’ Ilo3naBarenpHOC
Jim. I
HyKJI€MHOBBIE KHCIOTHI. tpe://n.0500.1/863660> HarpaBICHNC
15 Crpoerue JTHK C BOCITHTAHHS.
p ' School. Sirius Nel12 JyxoBHo-
HPABCTBEHHOE



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5
https://m.edsoo.ru/863e6d5

BOCITMTAaHUC

lparkgaHcKoe
BOCMUTTaHME
11 Tlo3naBarenpHOE
Oynxuun [IHK. CoBpemenHbIe https://m.eds00.ru/863e6d5 HanpapyIeHne
BOCITUTAHWSL. .
16 METO/TbI U3YUYCHHS 1 c
HYKJIEMHOBBIX KHCIIOT School. Sirius Nel3 Jlyxostio-
y JI0T. ' B HPaBCTBEHHOE
BOCNUTaHUE
12 ITo3naBarenpHOE
Crpoenue u ¢pynkuuu PHK n HarpaBJeHNe
ATO. https:/m.eds00.ru/863e6d5 BOCIIHTAHHA.
17 JI .p. Ne2"Hccredosanue HK, 1 c HyxosHo-
P ) c
School. Sirius Ne14 HPABCTBEHHOS
BbLOCNICHHBIX U3 KIEMOK : 0 BOCLHTAHME
PA3TUYHBIX Op2aHUu3Mo8"” MpaxaaHcKoe
BOCMUTTaHME
13 Tlo3naBarenpHOE
Merozpl CTpYKTYpHOI https://m.edso0.ru/863e6e8 HapaBJICHHC
BOCIIUTAHUS...
18 OHOJIOTHH 1 8 TlyxoBHo
School. Sirius Nel5 Y
HPABCTBEHHOE
BOCNUTaHUE
19 14| Konmpons 3nanuit 1
Tema 5 «CTpoenne n pyHKIHM KIeTKH» - 15 4yaco
1-2 Mo3sHaBaTeslbHOe
Tunel KIIETOK.
https://m.edsoo.ru/863e6e8 Hanpas/ieHue
IIpokapuornueckas
20- ) 8 BOCMUTaHUA...
KJIeTKa. ..
21 School. Sirius Nel7- [yxoBHo-
- Xu3HeaeatenbHOCTh 18
HPaBCTBEHHOE
MPOKApPHUOT.
BOCNUTaHUE
3-5 - CtpoeHnue MosHasaTesibHOE
AYKapHUOTHYECKOM HanpasieHue
KJIeTKH. JI.p. Ne 3 BOCMUTaHMA...
«Ocobennocmu [yxoBHo-
CMpOoeHUsl KIemoK HpPaBCTBEHHOE
npoxkapuom u BOCNUTaHME
IVKAPUOM »
. https://m.eds00.ru/863e6e8
22- - [loBepxHOCTHBII 3 3
24 MIapar KieTku. Ip.p. = .
AUIApAT 1U1e p-p School. Sirius Ne20-21
No 2 « Dusuonoeuueckue
CBOUICMBA KNeMOYHOU
MEMOPAHBLY.
- TpancnopT BemecTB KIETKH.
JLp. Ne4 "Hccrneoosanue
NIA3ZMONIU3A U OeNAA3MONU3A 8
pacmumenvHulx Kiemkax"
6-9 - [lutomnasma u eé Eu6 OK Ilo3HaBarenbHOE
HOJIMOoTEKa
25- OpraHOMIBL. 1 HarpaBJicHUE
28 ONHOMEMG DAHHELC 4 https://m.edso0.ru/7f41c292 BOCIIMTAHMSL. ..
A P School. Sirius Ne22-26 DcTeTHYECKOE
OpraHOH'HBI BOCIIUTAHUC
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- [TomyaBTOHOMHBIE JyxoBHO-
OpraHOI/II[LI. HpPaBCTBEHHOC
[urockener BOCMUTaHWE
10 HememOpaHHbIE OpraHOM/IbI [I03HABATENLHOE
KITeTKH bu6nmmoreka [IOK HarpaBJIeHHE
29 https://m.eds00.ru/7f41c292 BOCITHTAHHS. .
School. Sirius Ne27 dcTeTnyeckoe
BOCMUTaHME
11 CrpoeHue u pyHKIHMHU sIpa Mo3HaBaTesibHOe
HanpasieHue
bubmuoreka [JOK
30 https:/m.eds00.ru/7f41c292 | oo onA
School. Sirius Ne28 Ayxoso-
HPaBCTBEHHOE
BOCMIUTaHME
12- -I'eneTnueckuit Mo3HaBaTenbHoe
14 ammapar KIIETOK Hanpas/ieHue
AYKAPHOT. BOCMUTAHUA...
-CpaBHUTENbHAS [AyxosHo-
XapaKTEPUCTUKA HpaBCTBEHHOE
31- KJIETOK 3YKapuoT. /Ip.p. Enbmorexa IIOK BocnuTaHue
33 M 3 «Cpasnenue https://m.gglsoo.ru/7f410292
School. Sirius Ne29-30
cmpoeHus KAemoK
pacmenuti, HCUBOMHbIX,
2pub08y.
-Metonbl  KJIETOYHOM
Oounonorun
34 15 Konmpons 3nanui
Tema 6 «O0MeH BellecTB M MPeBpallleHHe YHEPTUH B KJIeTKe» - 9 yacoB
1-2 Mo3HaBaTenbHoe
35. BuGmotexa LIOK socnurarin.
36 OOMEH BEIIecTB — METAa00IN3M https://m.edso00.ru/7f41c292 [lyxo8Ho-
HpaBCTBEHHOE
BOCMUTaHWE
3-5 -ABTOTpO(DHBIN THIT 0OMEHA MosHaBaTeNbHOE
BemecTB. MoTtocuHTEs. HanpaefeHue
-CeroBas (a3a. BOCMUTAHMA...

37 TemnoBas da3za. bubmuoreka [JOK [yxosHo-

39 JLp.Ne5 "H3zyuenue https://m.edso00.ru/7f41¢c292 | HpPaBCTBEHHOE
Kamanumuyeckou aKkmusHoCmu BOCnunTaHNe
¢epmenmos (na npumepe
amunasvl unu kamanazot)"

- 3HaueHue GOTOCUHTE3A
40 6 ABTOTpO(HBIN THIT OOMEHa bubmuorexa [{OK IMo3HaBaTeIbHOE
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BeIeCTB. XEMOCHHTES. https://m.edso0.ru/7f41c292 HarpaBJIeHUE
JI.p. No 6 «Cpasnenue BOCHHTAHUA. ..
npoyeccos homocunmesa u Scremieckoe
BOCIIMTaHHEC
Xemocunmesay TTyXoBHO-
HPAaBCTBEHHOE
BOCMUTaHWe
7 DHepreTHYeCcKuii OOMeH — IMo3HaBarensHOE
IACCUMMIISLIAS bu6nuoreka [JOK HarnpapJieHUe
41 1 https://m.edsoo.ru/7f41c292 BOCITUTAHUS. ..
3cTeTnyecKoe
BOCMUTaHWe
8 Ilo3HaBarenbHOE
bubmuotexa [IOK HapaBJICHUE
Knerounoe npixanue.
42 5 . 1 https://m.edso0.ru/7f41¢c292 BOCITUTAHHS. ..
POKCHUC 3cTeTnyecKoe
BOCNUTaHWe
43 9 Konmpons 3nanuii 1
Tema 7 «HacaencTBeHHass nHpopmanus u peaju3anus eé B KieTke» - 10
4acoB
1-3 'PeaK]_II/II/I MaTpUYHOI'O Ilo3HaBarenpHOE
CHHTE3a. Bu6nmnorexa [IOK HarpaBIICHIC
44- BOCITUTAHUS.
- Tpauckpunus PHK. 3 https://m.edsoo.ru/7f41c292
46 JlyXOBHO-
- Tpancysmys. HpPaBCTBEHHOe
BOCNUTaHWe
4 Cunre3 Oenka [No3HaBarenbHOE
Bu6nuoreka ITOK HAIpaB/ICHIC
47 1 https://m.eds00.ru/7f41c292 BOCITHTARHA.
[yxoBHo-
HPaBCTBEHHOE
BOCMUTaHWeE
5-6 - MexaHu3mbl [Mo3HaBarenbHOE
SKCIIPECCUU TEHOB. HanpaBJICHUE
I'eHOM SyKapHOTOB. BOCITMTAHHA.
48- - Mexanusmbl Bubuoreka [OK DKOJIOrMYECKOE
2 https://m.edso0.ru/7f41c292 BOCTIUTAHHE.
49 AKCITPECCUU TCHOB.
HyxoBHo-
I'eHoM npOKapuOTOB. HpaBCTBEHHOE
BOCNUTaHWe
7-8 - OCHOBBI BUPYCOJIOTHH.
50- WNudopmarrionHast OuoIorHs. bubmuorexa [JOK
o1 - MeTtoas! MoseKyIsIpHON 2 https://m.edso0.ru/7f41c292
OHMOJIOT M.
52 29 Ip.p Ne 5 "Pewenue 3adau no 1
MmonexyasapHou ouonozuu.”
53 10 Konmpons 3nanui 1
Tema 8 «ZKu3HeHHBIH IMKJI KJIETKH» - 6 yacoB
54 1 JKW3HEHHBIN LUK KJIETKU 1 bubmuorexa [{OK [Mo3HaBaTenpHOE
https://m.edso0.ru/7f41c292 HarpaBJICHHE
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BOCITMTaHUA.

yxoBHo-
HPaBCTBEHHOE
BOCNUTaHWe
2-3 -Marpuunsriii cuate3 JIHK. [To3HaBarenbHOE
- - XpomocombLJL.p. Ne 7 Bu6imoreka [IOK HarpaBJICHHE
- BOCIIUTaHMUA.
56 «M3yuenne XpOMOCOM Ha https://m.edsoo.ru/7f41c292 i
TOTOBBIX MUKPOIIPETIapaTax» YXOBHO
HPAaBCTBEHHOE
BOCMUTaHWe
4 [lo3HaBarenpHOE
HaIIPABJICHUE
JlerneHne KIETKH — MHUTO3. Bubmmorexa [IOK BOCTINTAHA.
] OKOJIOTHYECKOe
o7 buonoruueckoe 3HaueHue https://m.edsoo.ru/7f41¢c292
BOCITMTAaHUC.
MHUTO3a HyxoBHo-
HPaBCTBEHHOE
BOCNUTaHUe
5 [To3naBarensHOE
JL.p. Ne 8 «Mumos 6 knemkax bubmmnorexa LIOK HarpasJiCHNC
BOCIIUTaHMUA.
58 KoOpewika iyka (Ha 20moeuix https://m.edso0.ru/7f41¢c292 JTyXOBHO-
MUKPONpenapamax)y. HPaBCTBEHHOE
BOCNUTaHWe
6 Tlo3naBarensHOE
HalpaBJiCHUE
59 Perynsuumst >xu3HEHHOTO LIUKJIA BOCIIUTaHHUSI.
KJIETOK JlyxoBHO-
HPaBCTBEHHOE
BOCMUTaHWE
Tema 9 «Pa3zMHOKeHHEe U pa3BUTHE OPraHU3MOB> - 14 yacoB
1 [To3HnaBarenbHOE
DopMbI Pa3MHOKEHUS bubsmorera [JOK Bocnran,
BOCIIUTaHMUA.
60 https://m.edsoo.ru/7f41¢c292
OpraHu3MoOB JyxoBHO-
HPaBCTBEHHOE
BOCNUTaHWe
2-4 -ITonoBoe IMo3HaBarensHOE
pa3MHOXEHHE. - HarpaBJIcHUe
61 Meiios Bubmmoreka [IOK BOCTIMTAHMA.
-Bronornyeckuii cMpIc https://m.eds00.ru/7f41¢292 JlyxosHo-
63 . HPaBCTBEHHOE
Menosa. BOCNUTaHWe

IIp.p. Ne 6 «Cpasnernue
npoyeccos Mumo3sa u Meto3ay
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5-6 [No3HaBarensHOE
-["'ameTorenes. Hanpas e
OOpa3oBaHue U pa3BUTHE
P P but6nmorexa [IOK BOCITHTAHHA.
64- MOJIOBBIX KJIETOK DKOJIOTHYECKOE
2 https://m.edsoo0.ru/7f41c292
65 - OII010TBOPEHUE U BOCIIUTAHHE.
AMOpPUOHAILHOE pa3BUTHE JlyxoBHo-
HPaBCTBEHHOE
KUBOTHBIX.
BOCNUTaHWe
7-9 NuauBuayansHOe [To3HaBaTeIbHOE
pa3BUTHE OPraHU3MOB — HarpaBJICHHE
OHTOreHE3 BOCIIMTaHHA.
bu6mmoreka [IOK JIyXOBHO-
66- -dopmupoBaHue
. 3 https://m.eds00.ru/7f41¢292 | HpaBcTBEHHOE
68 OpraHoB U TKaHEH y BoCHITANME
3apO/IbIILIA.
-Bnusinue okpysxaromei cpenl
Ha 3MOpUOTEHE3.
10- PasButne >XMBOTHBIX. Tlo3HaBarenpHOE
11 -PocT )XMBOTHBIX. BuG 10K HaTpaBJICHUE
nOIMOTEeKA
69- IIp.p. Ne 7"Buiagnenue BOCIIUTAHMS.
2 https://m.edsoo.ru/7f41c292 JIyXOBHO-
70 NPUBHAKOB CXOOCMBA
5 N HPaBCTBCHHOE
3apooviuieli N0360HOYHbIX BOCHUTaHME
arcusomuulx”
12- ITo3naBatenbHOE
13 HarpasJieHue
Pa3zmHO)keHMe U pa3BUTHE
71 ACTOHM P but6mmorexa [IOK 3B OCIIMTAHHL.
- KOJIOTHYECKOe
p 2 https://m.edso0.ru/7f41c292
72 -OmiogoTBOpeHHUE Y BOCIIUTaHHE.
pacTeHuit JyxoBHO-
HPaBCTBEHHOE
BOCMUTaHWe
73 14 Konmpons 3nanui 1
Tema 10 «I'eHeTnka — HAyKa 0 HACJIEACTBEHHOCTH U U3MEHYHBOCTH
OpPraHu3MoB» - 2 4yaca
1 Tlo3naBarensHOE
H BJICHU!
Hcropus ctaHoBiIEeHUS U bubsmorera [JOK ocmranms,
BOCIIMTaHMHA.
74 1 https://m.edsoo.ru/7f41c292
pa3BUTH T'CHETHKHM KaK HayKu JyxoBHo-
HPaBCTBEHHOE
BOCMUTaHWe
2 Ilo3HaBaTenbHOE
OCHOBHBIE OHATHS U buGsmorera [JOK oo
BOCITMTAaHUA.
75 1 https://m.edsoo.ru/7f41¢c292
CHUMBOJIbI T€HETUKH JyxoBHO-
HPaBCTBEHHOE
BOCNUTaHWe

Tema 11 «3akoHOMepHOCTH Hac/IeACTBEHHOCTH» -14 yacoB
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1 3aKOHOMEPHOCTH IMo3HaBarensHOE
HaCJICIOBAaHUA HaIpaBJICHUC
HpI/IBHaKOB. BOCIIUTAHUA.

OBHO-
Mounorubpunnoe bubmuoreka [JOK HpaBEI'?:e(HHOG
76 CKpEeLIBaHKE https://m.edso0.ru/7f41¢c292
BOCNUTaHME
AHanu3upyoliee
CKpeIIBAHUE.

2-4 JurubpunHoe ckperiyBaHue [To3HasarenbHOE
-[Ipumenenune HarpaBJICHHE
MaTeMAaTHYCCKHUX PacucTOB BOCIIMTAHHA.

p bubmmorexa [IOK JlyXxOBHO-
e MIPY HE3aBUCHUMOM
79 https://m.edsoo.ru/7f41c292 HpPaBCTBEHHOE
HaCJ'IeJIOBaHVI/II/I MIPU3HAKOB. BOCNUTaHME
-B3aumoneiicTBre alliebHbIX
renoB. HemonHoe
JIOMUHUPOBAHHE

5-6 -I'eHOTHII KaK ILIEJIOCTHAS Tlo3HaBareNLHOE
CUCTEMA HaIlpaBJICHUC
BzaumogeiicTBue BOCITUTAHU.

bu6mmoreka [JOK
80- HeaJLICIIbHBIX TCHOB. 1 IKOTOrHIeCKoe
B https://m.edso0.ru/7f41¢c292 BOCITUTAHHUE.
81 - IIp.p Ne8 "Pewenue JTyXOBHO-
30044 HA 83AUMOOEUCEUS HPaBCTBEHHOE
HealIe/IbHbIX 2eHOB8» BOCAWTaHME
7-9 -I'eHeTHKa TONA. [o3HaBaTeIbHOE
- HacnenoBanue npu3HaKoB, HalpapJICHAC
82- CLEIUIEHHBIX C ITOJIOM. bubnuorexa [JOK B(EEJ}III;OT:}II{ZIH.
- https://m.eds00.ru/7f41c292 i
84 Tlpumenenne - HPaBCTBEHHOE
IeHEaJIOrMIECKOr0 METO/1a TIPH BOCHUTaHME
peleHn: 3aaay.
10 C Tlo3naBareabHOE
LICIUICHHOE HACJICAOBaHUE
HpU3HAKOB Bu6nuoreka ITOK HAIpaB/ICHIC
. BOCIIUTAaHUA.
85 https://m.edsoo.ru/7f41¢c292
XpoMOCOMHast TEOpHsI JlyXOBHO-
HACJIEICTBEHHOCTH HPaBCTBCHHOC
BOCNUTaHME
11 TlozHaBaTenpHOE
HarpaBJieHUE
CrericHHOE HaclIeIoBaHUE bubmorexa HOK 3BOCHI/ITaHPDI-
KOJIOTHYECKOE
86 https://m.edso0o.ru/7f41¢c292
TCHOB BOCIIMTAHHE.
yxoBHo-
HpaBCTBEHHOE
BOCNUTaHME
87 12 1p.p.Ne9 "Kombunuposannule bubmmorexa [IOK

eenemuyeckue 3aoayu. "

https://m.edsoo.ru/7f41c292
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- ACIIEKTBHI OMOJIOTUYECKUX

MCXaHH3MOB, CBSI3aHHBIX bubmmorexa [JOK
88 ’ 1 https://m.edsoo.ru/7f41¢c292
C TCHOMOM.
89 14 Konmpons 3nanuii 1
Tema 12 «3aKoHOMEpPHOCTH U3MEHYHBOCTI -7 4YacOB
1 Ilo3naBarenbHOE
Bbubmanoreka IJOK
M3MeHUNBOCTh NIPU3HAKOB. 1L HarpaBIICHHC
90 1 https://m.edsoo.ru/7f41c292 BOCTIMTAHUS.
Bunpl m3MeHUHBOCTH
DKOJIOTHYECKOe
BOCMMTaHMeE.
2-3 - MoaudukanroHHas I[Mo3HaBaTenbHOE
HW3MEHYHBOCTD. HarpabJIeHHE
Hopma peaxiiuu BOCIINTaHHSI.
MpH3HAKa. DKOJIOTHYECKOE
91 JLp. Ne 9 «H3yuenue bubmorera [JOK BOCHITATIHE..
P Yy . 2 https://m.eds00.ru/7f41¢292 HyxoBHo-
92 UBMEHYUBOCNU Y paACMEeHUL HPABCTBEHHOE
U HCUBOMHDBIX, NOCMPOEHUE BOCMMTaHUE
8APUAYUOHHO2O0 PsOA U
KPUBOILY.
4 FCHOTI/IHI/ILIGCKaH B 6 HOK Ilo3HaBareabpHOE
HOIMOTEKA
W3MEHYUBOCTb. HaNpaBJICHNC
93 1 https://m.edsoo0.ru/7f41c292 BOCIIMTAHHS.
KomOnHaTuBHas
DKOJIOTHYECKOe
HW3MEHYHUBOCTh BOCAMTaHME.
5-7 -MyTanuoHnHas U3MEHYUBOCTb. Io3HaBarenpHOe
-IIprurHbBI BO3HUKHOBEHUS HanpaBJICHUC
94 My Tl Bubmuorexa [JOK aBOCHHTaHH’[-
- KOJIOTHYCCKOC
-3aKOHOMEpPHOCTH 3 https://m.edsoo.ru/7f41¢c292
96 BOCIIMUTAHUE..
MYyTalMOHHOTO MpoLecca. JlyxoBHO-
OnureHeTHKa. HPaBCTBEHHOE
BOCMMTaHWE
Tema 13 «I'eHeTHKa YejioBeKa» -4 yac
1 Ilo3naBarenpHOE
HaIpaBJICHUC
-I'eHeTHKa bu6nuorexa LIOK BBOCHHT"‘HH’I'
KOJIOI'NMYECKOC
97 YeJIOBEKa. 1 https://m.eds00.ru/7f41c292
BOCIIUTAHHC.
JyxoBHo-
HpPaBCTBEHHOE
BOCMMTaHUE
2 Ilo3naBarenbHOE
Hacnencreennnie 3a001eBaHus HalpaBJICHUC
bu6mmorexa [IOK BOCIIUTAHMS.
YyeJIoBeKa
98 " 1 https://m.edso0.ru/7f41c292 DKOJIOTHYECKOE
Ilp.p. Ne 10 "Cocmasnenue u
oy BOCIIMTAHUE..
amanus poooCio6HOU JlyXOBHO-

HPaBCTBEHHOE
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BOCNUTaHMNe

MeTtoast
. bu6mmorexa [IOK
MEIUITTHCKOM

99 1 https://m.edsoo0.ru/7f41c292

I'CHCTHUKU

. DKOJI0THYeCcKoe
BOCITUTaHHE.
[yxoBHo-
HpaBCTBEHHOE

BOCnUTaHMe

100 Koumponw 3nanuii 1

Mo3HaBaTeibHOE
Hanpas/ieHne
BOCNUTaAHUA.
SKonormyeckoe
BOCNUTaHMeE.

Tema 14 «Cesiexkuust oprannzmMoB» - 4 yaca

bu6nuorexa [IOK
101 OCHOBHBIE ITIOHATHS CEJIEKIIUHU 1 https://m.edsoo.ru/7f41c292

Ilo3HaBarennHOE
HaIpaBJICHUE
BOCIIUTAHUA.
IKOJIOTHYECKOE
BOCIIUTAHUE.
dyxoBHo-
HpPaBCTBEHHOE

BOCNUTaHMe

2 MeToabl CeTEKIIMOHHON
pab6ortel. Ilp.p Nell "Ilpusuexa

pacmenui” bubmuorexa [JOK
102 1 https://m.edsoo.ru/7f41c292

Ilo3HaBarensHOE
HaIpaBlICHUE
BOCIIMTAHUS.
DKOJOrHYeCKOe
BOCIIMTaHUE..
JyxoBHo-
HPaBCTBEHHOE

BOCNUTaHMe

3 ['ubpuanzanms.
but6mmorexa [IOK
103 1 https://m.edsoo.ru/7f41c292

. DKOJI0TH4YeCcKoe
BOCITUTAHHE.
[yxoBHo-
HpaBCTBEHHOE

BOCNUTaHME

4 CoxpaHeHue, U3y4YeHHE U
HCIIOIb30BaHNE TeHETUUECKHUX but6mmorexa [IOK
104 PECYPCOB. 1 https://m.edsoo.ru/7f41c292

MNMo3HaBaTeibHOE
Hanpas/ieHne
BOCNUTaAHUA.
SKonormyeckoe
BOCNUTaHMeE.

Tema 15 «BHOTEXHOJIOTHA M CMHTETHUYECKAA OMoorusa» - 4 yaca
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bu6mmoreka [JOK

b
HOTCXHOTIOTHA kaK Hayka 1 1 https://m.edsoo.ru/7f41c292

105

oTpaciib IMPOU3BOACTBA

Ilo3naBarenbHOE
HaIpaBlICHUE
BOCIIMTAHUS.
DKOJOTrHYeCcKOe
BOCIIMTAHUE.
JyxoBHo-
HPaBCTBEHHOE

BOCNUTaHUe

2 OCHOBHbIE HANPaBJICHHUS
CHUHTETUYECKOI OMOJIOTHH.

bubmuoreka [JOK
106 1 https://m.edsoo0.ru/7f41c292

ITo3naBarenbHOE
HaIpaBJICHUE
BOCIIHTAHUS.
DKOJIOrH4ecKoe
BOCIIUTAHHE..
[yxoBHo-
HpaBCTBEHHOE

BOCNUTaHME

3 XpOMOCOMHasI ¥ TeHHAs
MHKEHEPHS. bu6nmmorexa [IOK
107 1 https://m.edso00.ru/7f41¢c292

. DKOJIOTHYECKOE
BOCIIUTAHUE.
[yxoBHo-
HpaBCTBEHHOE

BOCNUTaHMe

4 MenumnuHcKne

OMOTEXHOJIOTHH. bubmuotexa [{OK
108 1 https://m.edsoo.ru/7f41¢c292

MNo3HaBaTenbHOE
Hanpas/ieHne
BOCMUTAHMS.
SKonormyeckoe
BOCMUTaHMeE.

Tema 16 «CTtpoenne n GpyHKIIMHM OPraHu3MOB»- 23 yaca

1 OpraHusM Kak eIMHOE LIEJIOE.

bu6nuoreka [IOK
109 1 https://m.edsoo.ru/7f41c292

ITo3naBarensrHOE
HaIlpaBJICHUE
BOCIIUTAHUA.
DKOJIOrH4ecKoe
BOCITUTAHUE.

HyxoBHo-
HpaBCTBEHHOE

BOCNUTaHne

110 2 Txanu pacrennid. JI.p. Nel() bubmuotexa [{OK
"U3zyuenue mranei pacmenui” | 1 https://m.edso0.ru/7f41¢c292

Ilo3naBarensHOE
HaIpaBJICHUE
BOCIIUTAHUS.
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IKOJIOTHYECKOE
BOCITUTAHHE..
JyxoBHo-
HpaBCTBEHHOE
BOCMUTaHME

111

TkaHu )KUBOTHBIX U UEJIOBEKA.

JLp. Ne 11 "H3zyuenue mrxaneu
HU8omuuIxX"

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

. DKOJIOTHYECKOe
BOCITHTAHHE.
JyxoBHO-
HPaBCTBEHHOE

BOCNUTaHME

112

Opransbl. CucTeMbl OpraHOB.

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

MNo3HaBaTenbHoEe
Hanpas/ieHne
BOCMUTAHMA.
JKonorunyeckoe
BOCMUTaHMeE.

113

Omnopa Tena opraHu3MoB.

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

ITo3naBarenbHOE
HarpaBJICHUE
BOCIIMTAHUS.

DKOJIOrH4ecKoe
BOCIIUTaHHE..
[yxoBHo-
HpaBCTBEHHOE
BOCNUTaHME

114

CKeJIeT )KUBOTHEIX.

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

Ilo3HaBarensHOE
HaIpaBlICHUE
BOCIIMTAHUS.
IKOJIOTHYECKOE
BOCIIUTAHUE.
JyxoBHo-
HPaBCTBEHHOE

BOCNUTaHMe

115

JIBM>KE€HHE OPraHU3MOB.

bu6nuoreka [IOK
https://m.edso0.ru/7f41c292

ITo3naBarenprHOE
HaIlpaBJICHUE
BOCIIUTAHUA.
DKOJIOrHYecKoe
BOCITHUTAHHE..

yxoBHo-
HpaBCTBEHHOE

BOCNUTaHne

116

Pabora mMerm,.

bu6mmoreka [JOK
https://m.edso0.ru/7f41c292

. OKOJIOTHYeCcKOe
BOCIIUTAHUE.

HyxoBHo-
HpaBCTBEHHOE

BOCnUTaHne

117

ITutanue OpTraHU3MOB.

bu6mmnoreka [JOK
https://m.edso00.ru/7f41¢292

Mo3HaBaTeIbHOE
Hanpas/ieHne
BOCNUTAHMA.
JKonorunyeckoe
BOCNMUTaHMe.

118

10

IInTanue )KUBOTHBIX.

bu6nmorexa [IOK
https://m.edsoo.ru/7f41¢c292

Ilo3HaBarensHOE
HaIpaBJieHUE
BOCIIMTAHUS.

DKOJOTrHYeCKOe
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BOCIIMTaHHC..

[dyxoBHo-
HpaBCTBEHHOE

BOCNUTaHMNe

119

11

JIpIxaHue OpraHu3MOB.

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

ITo3naBarensrHOE
HarpaBJieHue
BOCITUTAHHS.
DKOJIOrHYeCcKoe
BOCITUTAHUE.
[yxoBHo-
HPaBCTBEHHOE
BOCNUTaHUE

120

12

JII)IX&HI/IG JKHNBOTHBIX.

bu6nmoreka [JOK
https://m.edso0.ru/7f41c292

ITo3naBarensHOE
HaIpaBJICHUE
BOCIIUTAHUA.
IKOJIOTHYECKOE
BOCIIUTAHUE..

[dyxoBHo-
HpaBCTBEHHOE

BOCNUTaHMNe

121

13

TpaHcnopT BewecTs y
OpraHU3MOB.

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

. DKOJIOTHYECKOE
BOCITHTAHHE.
JyxoBHO-
HPABCTBEHHOE
BOCMUTaHME

122

14

TpaHcnopT BelecTB y
KUBOTHBIX.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

MNo3HaBaTenbHOE
Hanpas/ieHne
BOCMUTAHMA.
SKonormyeckoe
BOCMUTaHMeE.

123

15

Beinenenue y opraHusMos.

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

Ilo3HnaBarenpHOE
HaIlpaBJICHUE
BOCITUTAHHS.
DKOJIOrHYecKoe
BOCIIUTAHKE..
HyxoBHo-
HPaBCTBEHHOE

BOCnNUTaHune

124

16

BBI,I[GJ'I CHUC Y )KMBOTHBIX.

bu6mmoreka [JOK
https://m.edso0.ru/7f41c292

Ilo3HaBarensHOE
HaIpaBJICHUE
BOCIIMTAHUS.
IKOJIOTHYECKOE
BOCIHUTAHUE.
dyxoBHo-
HpaBCTBEHHOE

BOCNUTaHMe

125

17

3amuTa y opraHu3MoB.

bu6nmorexa [IOK
https://m.edsoo.ru/7f41¢c292

ITo3naBarensrHOE
HarnpaBJieHue
BOCITUTAHHS.
DKOJOrH4ecKoe
BOCIIUTAHUE..
yxoBHo-
HPaBCTBEHHOE
BOCNUTaHME
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18 NmmyHHast cucreMa. . DKOJIOTHYECKOe
bu6mmoreka [JOK BOCIIMTaHHE.
126 1 https://m.edso0.ru/7f41c292 JIyXOBHO-
HpaBCTBEHHOE
BOCMUTaHWE
19 MexaHu3M UIMMYHHOT'O OTBETA. MosHaBaTesbHOe
bubmuoreka [JOK HanpasneHue
127 1 https://m.edsoo.ru/7f41c292 | BocnuTaHuA.
JKosiornyeckoe
BOCNUTaHUe.
20 Pa3znpaxuMoCTh ¥ peryJsius y [To3HaBarenbHOE
OpraHu3MOB. HaIpaBJICHUE
but6mmoreka [IOK BOCIHTAHMA.
128
1 https://m.edsoo.ru/7f41c292 Jrororiieckoe
BOCIIMTaHHC..
HyxoBHO-
HpaBCTBEHHOe
BOCMUTaHWE
21 Hepehas cucrema u No3HaBaTenbHOE
peduiekTopHas perysuus y bubnuoreka [IOK HanpasneHune
129 KUBOTHBIX. 1 https://m.edsoo.ru/7f41c292 |  BocnuTaHwA.
JKonoruyeckoe
BOCMUTaHMeE.
22 I'ymopanpHas perynsanus u ITo3HaBarenbHOE
SHIOKpPUHHAS cCHUCTEMa HaIpaBJIcHAE
JKUBOTHBIX U YEJIOBEKA. Bu6moreka [TOK SBOCHHTaHH’I-
130 1 https://m.edsoo.ru/7f41c292 KOJIOTITIECKOE
BOCIIMTaHHC..
HyxoBHo-
HpaBCTBEHHOe
BOCMUTaHWE
131 23 Konmpons 3nanuii 1
132- | JlaGopaTopHBIif MPAKTUKYM C 5
133 ucrnonb3oBanueM LabQuest
134- | OO6oOmeHue u cucTeMaTH3aIUs 3HAHUH 3
136 3a kypc 10 knacca
OO611ee KOJIMYECTBO YacOB MO MPorpaMMe 136
KAJIEHJIAPHO-TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC (yr.ury0JieHHbIH YPOBEHb)
e Ne B JJeKTpoHHBbIEe HU(PpPOBble | BocnurareabHbIH
I[/-l'l teme | Tema ypoka KosmmuectBo |  00pa3oBaTe/ibHbIE KOMIIOHEHT
4acoB pecypchl
Tema 1 «3apo:kaeHne u pa3BUTHE IBOJIONMOHHBIX NMPEICTABIEHUH B 0MOJIOTHH » -
4 yaca
1 DBOJIOIMOHHAS TEOPHS https://m.edsoo.ru/863ea20e | 03HaBaTenbHoe
1 Y. JlapBuHa 1 HanpasieHune
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BOCNUTAHUA..

paxpaHcKoe
BOCMUTaHMe
2-3 JIBMOKyIIME CUIIbI INo3HaBarenbHOE
9BOJTIOIMH BUJIOB 110 Y. HarnpasJieHNEe
BOCIUTAHHUSL..
9.3 Mapsuny. boprda 3a https://m.edsoo.ru/863e9570 L omKIaHCKoe
) CyLIECTBOBAHUE, paxn
. BOCMUTaHMWe
€CTECTBEHHBIN U
UCKYCCTBEHHBII 0TOOp
4 [To3HaBarenbHOE
dopmMupoBaHue HarpaBJICHHE
4 CHHTETHUECKOH TeOpHH https://m.edsoo.ru/863e9570 BOCITHTAHUS.
SBOJIIOLMH HyxosHo-
HPaBCTBEHHOE
BOCMUTaHMeE
Tema 2 «MuxkpodBoJonus u eé pesyabTaTb»- 14 yacos
1-2 MosHaBaTenbHOe
HanpasneHune
DTanbl H3BOJIIOIUOHHOTO BOCATAHMA
5.6 nporecca. https://m.edsoo.ru/863e9cle | 3Konornyeckoe
i MHKPO3BOIIONHA X BOCNUTaHMUE..
MaKpO3BOIIOLHA. Mo3HaBaTenbHoe
HanpasneHune
BOCMUTAHMUA
3 [Momysstims —
JJIEeMEHTapHas eINHUTIA
IBOJTIOIHH.
- Jabopamopnas https://m.edsoo.ru/863e9cle
paboma
Nel«Buviaenenue
uzmenyugocmu y ocooeti
00HO20 8uda”
4-6 -DiieMeHTapHbIE Mo3HasaTesbHOE
(haKTOpPHI BOJIOINH. HanpasneHune
. BOCMUTAHMS...
-MyTaunoHHbII [lyX0BHO-
porecc.
8-10 P https://m.edsoo.ru/863e9da4 | HPABCTBEHHOE
-KombunaTuBHas BOCMMTaHNE
W3MEHUYUBOCTb.
[TonyAauroHHbBIE
BOJIHBL [Ipeiid reHos
11- 7-8 -EctectBennslii oTOOp — https://m.edsoo.ru/863e9ed0 | [o3HaBaTenbHOE
12 HarnpasJsiomuil pakrop Hanpas/eHne
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SBOJTIOIUH. BOCMUTaHMA..
a - lpaxkpaHcKoe
~H0JIOBOM OTOOP BOCMWTaHMe
9-10 -HpI/ICHOCO6JICHHOCTI) Tlo3HaBarenpHOE
OpPraHU3MOB KaK HaIpaBJIeHHe
pesyibTat BOCIIUTAHHS..
MHUKPO3BOTIOLUU. T'paxnanckoe
BOCMMUTaHME
13- -/labopamopnas https://m.edsoo.ru/863e9ed0
14 paooma Ne2 «U3zyuenue
apomopgo308 u
uouoadanmayuii y
pacmenui u
Hcu8omHvIx"
11 Tlo3naBarenbHOE
HarpabJIeHHE
15 https://m.edsoo.ru/863e9fde BOCIIUTAHS.
JHyxoBHO-
Bupn, ero xputepuu u HPaBCTBEHHOE
CTPYKTypa BOCMMUTaHMeE
12 Jlabopamopnasn INo3HaBarenpHOE
padoma Ne3 HarpaBJICHHE
" BOCITUTAHHS. .
16 CpaBHEHHE BHJIOB 110
HyxoBHo-
MOP(OJIOTHIECKOMY HDABCTBEHHOE
"
KpUTEPHULO BOCMMTaHME
13 Mo3HaBaTeNbHOe
HanpasneHue
B 5 BOCMUTaHWUA.
n1000pa30BaHuEe KaK
p https://m.edsoo.ru/863e9cle | 3Konornyeckoe
17 pe3yabrar
BOCMMTaHMe..
MUKPO3BOJIIOLUH.
MosHaBaTeNbHOe
HanpasneHue
BOCMMTaHUA
14 Mo3HaBaTebHOe
HanpasneHue
https://m.edsoo.ru/863e9cle P
18 Cas3b BOCMMUTaHMA..
MUKPOIBOJIFOIIUU U paskpgaHcKoe
AIUJIEMHUOJIOTUH BOCMMUTaHME
Tema 3 «Makpo3Boiouus U eé pe3yibTaTb»- 6 4acoB
1
MaKpO3BOITIONHSL. IMo3uaBarenpHOE
n HarpasJIeHHE
19 AICOHTOJIOrHICCKHUC https://m.edsoo.ru/863e9cle BOCIITAHVS.
METO/bl U3yUCHUS JlyXoBHO-
SBOJIIOIA HPaBCTBEHHOE

BOCNUTaHUe
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2 Ilo3naBarensHOE
Bbuoreorpaduueckue HaIlpaBJIcHHE
20 METO/[bI H3YUCHHUS 1 https://m.edsoo.ru/863e9cle BOCIIMTAHMYS. .
3BOJIIOLIUU HyxosHo-
HPaBCTBEHHOE
BOCMUTaHUe
3-4 -OMOpHOJIOrHYecKue 1 Mo3HaBaTesibHOe
CPaBHUTEJIBHO- HanpasneHune
MOp(oJIOTHYECKHE BOCMUTAHMA.
METO/Ibl U3yUYECHUS dKonornyeckoe
DBOJIIOIIUHU. BOCNUTaHUe..
21- https://m.edsoo.ru/863e9cle | [o3HaBaTenbHoe
99 -MonekynsipHo- 2 HanpasAeHMe
TE€HETUYECKHUE, BOCAMTaHMA
OMOXUMHUYECKUE U
MaTeMaTH4eCKue
METO/Ibl U3yUECHUS
9BOJIIOLIMA
5-6 -O0mme Mo3HaBaTenbHOE
3aKOHOMEPHOCTH HanpasneHue
IBOJIIOLIMH. BOCMUTAHMA..
23- https://m.edsoo.ru/863e9cle | [paxaaHckoe
24 -AjanTuBHas 2 BOCNUTaHNE
paauanus.
HepaBHoMepHOCTB
TEMIIOB BOJIFOLIUU
Tema 4 «IIpouncxosxkaeHue U pa3BuTHE )KM3HU Ha 3emiie»-15 yacoB
1-2 T'nnotessl https://m.edsoo.ru/863ea6be losnaarensHoe
BO3HHUKHOBEHUS KU3HU HamnpaBJIcHUE
32- Ha 3emie (oHay HbIe 2 https://m.edsoo.ru/863ea5a6 B(EH;OT;;I:_H'
HPCACTABICHILL 1 Hpa]z]CTBeHHoe
Hay4HbIE TUTIOTE3bI) BoCUTaHMe
27- 3-4 OCHOBHBIE ATarbl [Mo3HABATEILHOE
28 HEOpraHUYECKON HalpaBJieHUE
SBOJTIOLUH 9 https://m.edsoo.ru/863ea8bc BOCIIUTAHHUS...
JyxoBHo-
HPaBCTBEHHOE
BOCMUTaHUe
29 5 Hctopus 3emnu u MosHaBaTebHOE
METOJbI €€ N3YUCHHUS. Hanpas/ieHue
Jlabopamopnasn BOCMUTAHMA.
paboma Ned «U3zyuenue 1 https://m.edsoo.ru/863ea8bc | 3konormyeckoe
u onucaHue BOCNMUTaHUeE..
UCKONAeMblX OCmMamKo8 MNosHaBaTtesnbHOE
OpPeBHUX OP2AHUZMOB» HanpasieHne

BOCNUTaHUA
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30 6 Hauanpnsie BEaHH https://m.edsoo.ru/863ea8bc
OpraHUYeCcKOn
JBOJIIOLIUHU
31 7 Mo3HaBaTebHOE
HanpasneHune
https://m.edsoo.ru/863ea8bc BOCMUTaHMUA...
JyxosHo-
HpaBCTBEHHOE
DBOJTIOLHS DYKAPUOT BOCMUTaHMeE

32 8 OCHOBHBIE TAIIBI MosHaBaTenbHoe
IBOJIOIUHU HanpasneHune
pacTUTETBLHOTO MHUpA. BOCMUTaHMA..
Ilpaxmuueckasn https://m.eds00.ru/863eagbc | | PAKAAHCKOE
paboma Ne 1 «H3yuenue BocnuTaHne
ocobennocmetl
CMpOoeHUsl pacmeHuil
PA3HbIX 0MOEN08»

33 9 OCHOBHBIE 3TAIIbI [Mo3HaBaTeILHOE
JBOJIOLMH KHBOTHOT'O HalpaBJIeHHe
mupa. Ilpakmuueckasn BOCIHUTAHHSL..
padoma Ne2 «Usyuenue https://m.edsoo.ru/863ea8bc I'paxnanckoe
ocobennocmell socnuTanme
CMpOoeHUs: NO360HOYHbBIX
HCUBOMHBIX Y

34 10 Tlo3HaBareNLHOE

HarpaBJICHHE

BOCIIUTAHUA.
OcHOBHbBIC JIyXOBHO-
apoMop}o3bl HPaBCTBEHHOE
JKMBOTHBIX BOCMUTaHME

36 11 [To3HaBarenbHOE
HarpaBJICHHE
https://m.edsoo.ru/863ea8bc BOCIUTAHH. ..

Pa3Butue xu3Hu Ha JIyXOBHO-
3emue: apxeti, HPABCTBEHHOE
poTepo30it BOCMWTaHME

36 12 MosHaBaTenbHoe

HanpasneHune
BOCMUTAHUA.
https://m.edsoo.ru/863ea8bc JKonormnyeckoe
BOCMWTaHME..
Mo3HaBaTeNbHOE
Pa3BuTHe )KH3HU HA HanpasfeHue
3emJie: mmaneo3on BOCNUTaHMA
37 13
PazBuTHE KI3HHA HA https://m.edsoo.ru/863ea8bc
3emiie: ME3030M,
KalHO301
38- 14- CoBpemeHHast cuctema https://m.edsoo.ru/863ea48e | lo3HaBaTeNbHOE
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39 15 OpPTraHUYeCcKOro MHpa HanpasneHne
BOCMMUTaHMA...
OcHoBHBIE [lyxoBHo-
CHCTEMaTHYECKHE HPaBCTBEHHOE
TPyl OPTaHU3MOB. BOCHUTaHME
Tema 5 «IIpouncxoxaeHue yejoBeka — aHTponoreHe3»- 10uacos
1 To3HaBarenLHOE
HanpasJicHUE
BOCIIUTAHMS. .
40 1 https://m.edsoo.ru/863eac2c JlyxoBHO-
HPABCTBEHHOE
BOCIIMTaHHE
AnTpornosorust — DKOJIOTHYECKOE
HayKa O 4eJIOBEKe BOCnMTaHUe
2 ITo3HaBarensHoe
Paspurne HarpaBJIeHUE
a1 MPEJCTABICHUN O 1 https://m.edsoo.ru/863eac2c BOCIIUTAHHI. ..
IPOUCXOKIEHUH JlyxoBHO-
JeIOBEKA HpaBCTBEHHOE
BOCMMUTaHMe
3 MecTo uenmoBeka B INo3HaBaTelIbHOE
CHCTEME HarnpaBleHUEe
OpPraHUYECKOT0 MHPA. BOCIIUTAHWS.
Jlabopamopnas Hp’i[géﬁ:;oe

42 paboma Ne5 1 https://m.edsoo.ru/863eac2c | -~ . o
«H3yuenue
ocobennocmell
cmpoeHus ckelema
4enoseKd, CeA3AHHbIX
C NPAMOXOAHCOCHUEM»

4 JIBMKYIIHIE CHUTHI To3HaBaTeIbsHOE
HanpaslieHHE

43 (akroper) 1 https://m.edsoo.ru/863ead44 BOCIIHTAHNS...
AHTPOIIOTeHE3A: JIyXOBHO-
OHOJIOTHYECKHE, HPABCTBEHHOE
COLIMaJIbHEIE. BOCNUTaHME

5 Tlo3naBarenpHOE
CooTHOIICHHE HarpaBJICHUEC
OMOIIOTHUYECKHX H BOCITHTAHMA.

https://m.edsoo.ru/863ead44 JlyX0oBHO-

44 COIMAJIbHBIX 1

HPABCTBEHHOE
takTOpOB B BOCIIMTaHHE
AHTPOIIOT'CHE3E. lpaxkpaHcKoe

BOCMMTaHMe
6-7 Mo3HaBaTeNbHOE
HanpasneHue

45- 9 https://m.edsoo.ru/863ead44 | BocnuTaHus...

46 [JyxoBHo-
OCHOBHBIE CTaaUU HPaBCTBEHHOE
aHTpOIOreHe3a BOCNUTaHKe

47 8 DBOJIIOLHS 1 https://m.edsoo.ru/863ead44 To3HaBaTe ILHOE
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COBPEMEHHOTO HarpabJIeHHE
YeIoBeKa. BOCITMTaHMSL. .
[ManeoreHeTHka u HAyxosHo-
HPaBCTBEHHOE
MMaJICOTCHOMMKA. BOCIIITAHNE
DKOJIOTHUECKOE
BOCMUTaHME
9 Io3HaBarenLHOE
HarpaBJIeHHe
48 1 https://m.edsoo.ru/863eaea2 BOCITUTAHUA. ..
JyxoBHO-
HpaBCTBEHHOE
YenoBeueckure pachl. BOCNUTaHWe
10 MexauciurInHapHbIe [Mo3HaBaTeBHOE
METObI HarpabJIeHHE
AHTPOIIOJIOTHH. BOCHIHTAHMA.
Hpaxmuueckasn https://m.edsoo.ru/863eafec HyxoBHo-
49 1 HPaBCTBEHHOE
paboma No3 BOCMUTaHME
«H3yuenue
IKONO2UHECKUX
aoanmayutl 4ei08exKay
Tema 6 «IKo10rus1 — HAYKA 0 B3aMMOOTHOLLIEHUSIX OPraHU3MOB U
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAIOUIeH
cpenoii»- 3 yaca
1 Tlo3naBarenpHOE
HarpabJICHHE
BOCITUTAHHSI.
3aposieHue 1 pasBuTHe https://m.edsoo.ru/863eafec JlyXOBHO-
50 9KOJIOTHMH (JIEKLHU) 1 HPABCTBEHHOE
BOCIIUTAHHE
lpaxkpaHcKoe
BOCMUTaHMeE
2 MeTobl SKOJIOTHH, MosHaBaTeNbHOE
Jlabopamopnasn HanpasneHne
51 paooma Neb 1 https://m.edsoo.ru/863eafec BOCMMUTAHUA...
«3yyenue meTonoB [yxoBHo-
JKOJIOTHYECKUX HPaBCTBEHHOE
HCCIICTOBAHUI BOCnUTaHWNE
3 3HaueHue ITo3naBaTenbHOE
9KOJOTHYSCKUX HarpaBJICHUE
3HAHUH JJI YeI0BEKa. BOCIIUTaHMUAL. ..
dopMupoBaHuE HyxoBHo-
N https://m.edsoo.ru/863eafec HPaBCTBCHHOE
52 KOOI HYECKON 1 BOCIIHTAHNC
KyJIbTYpPhI 1 DKOJIOTHYECKOE
3KOJIOTHYECKOM BOCMUTaHME
TPaMOTHOCTH
HaCeJICHUS.
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec

Tema 7«OpranusmMsl U cpea o0UTaHUSD) - 9 YacoB

1 Ilo3naBarenbHOE
HarpabJIeHHE
53 1 https://m.edsoo.ru/863eafec BOCITUTAHMS.
JyxoBHO-
DKOJOTUYECKUE HPABCTBEHHOE
dakTopbl BOCMMTaHME
2 Abuotnyeckue ITo3naBaTenbHOE
dakropbl. CBeT Kak HarnpaBJICHUE
3KOJIOTUYECKU I BOCITMTaHML. ..
daicrop. Hpilg?&iioﬂ-oe

54 Jlabopamopnasn 1 https://m.edsoo.ru/863eb10e BOCTTaHME
paboma Ne7
«BrIsgBIIEHHE
MPUCTIOCOOIECHU
OpPraHM3MOB K
BIIMSIHHIO cBeTa"

3 TTo3naBarenbHOE
AOuoTnueckue HarnpasJICHHEC
BOCITUTAHM.
daxTope. https://m.edsoo.ru/863eb10e JlyxoBHO-

95 Temneparypa IfaK 1 HpABCTBEHHOE
9KOJIOTHYECKUH BOCIIHTAHIC
axrop MpakpaHcKoe

BOCNMTaHUE
4 AOuoTnveckue MosHaBaTeNbHoe
dakTopsl. BaxxHocTs HanpasneHue
KaK 9KOJIOTUYECKUI BOCNUTAHMA...
dbaxrop. HyxosHo-

56 Jlabopamopnas 1 https://m.edsoo.ru/863eb10e | HPABCTBEHHOE
paooma Ne8 BOCMUTaHUe
«AHaToMHYECKHE
0COOCHHOCTH
pacTeHui U3 pa3HbIX
MECT OOUTAHUS

5 [o3HaBarenLHOE
HarpaBJICHUE
BOCITUTAHWS. .
57 1 https://m.edsoo.ru/863eb10e JlyXOBHO-
HPaBCTBEHHOE
BOCIIUTAHUC
Cpenbl oOuTanus DKOJIOTHYECKOE
OpraHH3MOB. BOCNMTaHUe
6 ITo3HaBarenbHOE
58 o romeckHe 1 https://m.edsoo.ru/863eb10e HAIIpaBJICHHE
BOCITUTAHHSL. .
PUTMBI JlyXxoBHO-



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

HpPaBCTBEHHOE

BOCNUTaHMe
7 ITo3HaBaTeNLHOE
HarpaBJICHUE
59 https://m.edsoo.ru/863eb10e BOCIUTAHMS.
HyxoBHo-
JKuznennsie hopMbl HPABCTBEHHOE
OpraHU3MOB BOCMUTaHWNE
8-9 Io3HaBarenpHOE
60 buornueckue h . HATPABIICHIE
- ttps://m.edsoo.ru/863eb348 BOCITUTAHH. .
61 dakTopsl. Buapl TTyxoBHO-
OMOTHYECKUX HPABCTBEHHOE
B3aUMOJAEUCTBUHI BOCMUTaHME
Tema 8 «JkoJi0rusi BUA0B U NMOMYJISHUII»-9 YacoB
1 DKOIOrHYECKHUE MNo3HaBaTesibHOe
XapaKTepUCTUKU HanpasneHue
62 MOIYJIALIH. https://m.edsoo.ru/863eb348 | BOCOUTAHUA...
[Homynsiius kax [yxoBHo-
ononoruueckas HpaBCTBEHHOE
CHUCTEMA. BOCNUTaHUE
2-3 [No3HaBaTeJIbHOE
HarpaBJICHUE
BOCIIUTAaHMS. ..
63- https://m.edsoo.ru/863eb348 JlyXOBHO-
64 HPaBCTBEHHOE
BOCITUTAHUC
OCHOBHBIC TIOKa3aTen DKOIOrHYECKOe
MOMYJISALIUU BOCNUTaHMeE
4 ITo3HaBarensHOE
DKonornyeckas HalpasJICHNC
BOCIIUTAHUSL. ..
65 CTPYKTypa https://m.edsoo.ru/863eb348 JTyXOBHO-
HOITy AT A. HpaBCTBEHHOE
BOCMUTaHWE
5-6 [No3HaBaTelIbHOE
HAarpaBJIeHHe
66- https://m.edsoo.ru/863eb348 BOCIIHTAHHL.
67 JyxoBHO-
JnnaMuka nomyssiuu HPaBCTBEHHOE
U e€ peryssius BOCMUTaHWNE
7-8 DKoJIoruueckas HHIla TTo3HaBareabHOEe
68- BU1a. MecToOOUTaHUE. https://m.edsoo.ru/863eb348 HalpaBlIeHHE
69 Jla6opamopnas BOCIIUTAHUSL. ..
HyxoBHo-

paooma Ne9



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

«IIpucnocobenus
CeMsIH pacTeHHH K

pacceneHuro»

HpPaBCTBCHHOC
BOCNUTaHUe

70

Bune u nx
JKU3HEHHBIC
CTpaTEruu.

https://m.edsoo.ru/863eb348

Tlo3naBatensHOE
HANpaBJICHUE
BOCIIUTAHUA.

JyxoBHo-
HPaBCTBEHHOE
BOCIIUTAHUC
paxpaHcKoe

BOCNUTaHUeE

Tema 9 «IKo00rus COOONIECTB. DKOJTOTHUEeCKHE CHCTEMED» -12 yacoB

71

Coo011tecTBO
OpraHU3MOB —
OHMOILIEHO3

https://m.edsoo.ru/863eb46a

Ilo3HaBarensHOE
HarpaBliCHUE
BOCIIMTAHUS.

DKOJIOrH4ecKoe
BOCIIHTAHHUE.
JHyxoBHo-
HPaBCTBEHHOE
BOCNUTaHUE

72-
73

2-3

DkocucreMa

https://m.edsoo.ru/863eb46a

ITo3naBareanHOE
HarpaBJieHUE
BOCIIMTAHUS.

DKOJOrHYeCKOC
BOCIIUTAHKE..
JlyxoBHO-
HPaBCTBEHHOE
BOCNUTaHWE

74-
75

4-5

DKOJIOruuecKue
HHpaMHﬂH

https://m.edsoo.ru/863eb5fa

Ilo3HaBarenpHOE
HaIpaBJCHUE
BOCIIUTAHUA.
JKonormnyeckoe

BOCNUTaHUeE.

76

N3menenus
CO00IIECTB —
CYKLIECCUH

https://m.edsoo.ru/863eb5fa

Ilo3naBareanHOE
HaIpaBJICHUE
BOCIIUTAHUA.

IKOJIOTHYECKOE
BOCIHUTAHKE..
JlyxoBHoO-
HPaBCTBEHHOE
BOCMUTaHMe

77-
78

[Tpupoansie
HKOCHUCTEMBI

https://m.edsoo.ru/863eb5fa

TTo3naBarenpHOE
HaIpaBJICHUE
BOCIIHTAHHUIA.

DKOJIOrHYecKoe
BOCIIUTAHHE.

[yxoBHo-
HpaBCTBEHHOE

BOCNUTaHUE



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

79

AHTpONIOTreHHbIE
9KOCHCTEMBI
(arpo3’KOCUCTEMBI)

https://m.edsoo.ru/863eb5fa

TTo3naBaTenpHOE
HaIpaBJICHUE
BOCIHTAHUI.

DKOJOrHYeCcKoe
BOCIIUTaHUE..

yxoBHo-
HpaBCTBEHHOE

BOCNUTaHUE

80

10

YpOosKOCUCTEMEI.

https://m.edsoo.ru/863eb5fa

Ilo3naBareanHOE
HaIpaBJICHUE
BOCIIUTAHUA.

IKOJIOTHYECKOE
BOCIHUTAHUE.

JlyxoBHoO-
HPaBCTBEHHOE
BOCMUTaHMe

81-
82

11-
12

DKOMOHUTOPHHT.
Ilpakmuueckas
paboma No4
«H3yuenue u onucanue
ypbOosKOoCUCmembly.

Tlo3HaBaTenbHOE
HampaBJICHUE
BOCITUTAHUS.
DKOJIOrH4ecKoe
BOCIIHTAHHE..
HyxoBHo-
HpPaBCTBEHHOE
BOCMUTaHME

Temal0 «buocdepa — riodanbHasi IKocUCTEMA)» - 6 YacoB

84

1-2

Buocdepa. Ctpykrypa
U cocTaB Orocdepbl

https://m.edsoo.ru/863ebb5e

Tlo3HaBaTensHOE
HalpaBlICHUE
BOCITUTAHUS.

DKOJOrHYeCcKoe
BOCIIUTAHHE..

HyxoBHo-
HpPaBCTBEHHOE
BOCNUTaHUeE

85

3aKOHOMEPHOCTH
CYIIECTBOBAHHMS
ounocdepsi.

https://m.edsoo.ru/863ebd16

Ilo3HaBarensHOE
HampaBlieHUE
BOCIIUTAHUS.

DKOJIOrH4ecKoe
BOCIIMTaHHUE.
HyxoBHo-
HpaBCTBEHHOE

BOCNUTaHUE

86

Kpyrosopotsl
BEIIECTB

https://m.edsoo.ru/863ebd16

TTo3uaBarenpHOE
HaIpaBJICHUE
BOCIHTAHUI.

DKOJOrHYecKoe
BOCIIUTaHUE..

[yxoBHo-
HpaBCTBEHHOE

BOCNUTaHUE

87

30HAJIBHOCTD

https://m.edsoo.ru/863ebd16

Ilo3HaBarennHOE



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

omnochepsr. OCHOBHBIE HaIpaBJICHUE
OMOMBI CYIIIH. BOCITHTAHHA.
DKOJOrH4eCcKOe
BOCIIUTAHHEC.
HyxoBHo-
HpPaBCTBEHHOE
BOCNuTaHUe
6 ITo3naBarenbpHOE
HaIpaBJICHUE
BOCIIUTAHUA.
88 https://m.edsoo.ru/863ebd16 DKOJIOFHYECKOe
BOCIIMUTAHHUE..
JlyxoBHoO-
Y CcTOMYMBOCTH HpPABCTBEHHOE
ounochepsr BOCMUTaHME
Tema 11«YesioBek M OKpY:Ka0IIAs cpeaa»- 6 4acos
1-2 Io3HaBarenbLHOEe
HarpaBJieHUE
5 BOCTIUTaHHSI.
89- Bosneiicraue https://m.edsoo.ru/863ebd16 DKOJIOFHYECKOe
90 HeJioseka Ha BOCITUTaHHE..
ouochepy JTyxoBHO-
HPaBCTBCHHOC
BOCNUTaHUe
Tlo3naBarenbHOE
HarpaBJIeHHE
AHTpONIOreHHOE BOCIIMTALMS.
01 BO3/ICHCTBUE HA https://m.edsoo.ru/863ebd16 DKOJIOTHUECKOE
pacTUTENBHBIN U BOCITUTaHHE.
JKHUBOTHBINA MHD. Hyxosto-
HPaBCTBEHHOE
BOCNMTaHUE
ITo3naBarenbpHOE
HarpaBJieHUE
BOCIIUTAHUA.
https://m.edsoo.ru/863ebd16 DKOJIOTHYECKOe
92 BOCIIUTAHHUE..
yxoBHo-
HPaBCTBEHHOE
OxpanHa npupoabl BOCNUTaHUE
PanmonansHOE
93- IPUPOAOIIOIH30BAHNE https://m.edsoo.ru/863ebale
94 U YyCTOWYUBOE
pa3BuTHE
95- JlabopatopHblil MPaKTUKYM
99 LabQwest
100- O0001IeHnE U CHCTEMATH3AIIHS
102 3HaHui 3a Kypc 11 kmacca



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

OO0111e€ KOJIMYECTBO YACOB 110
nporpaMme

102

NPOBEPAEMbIE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHMA OCHOBHOI OGPA30BATE/IbHOWM
MPOrPAMMDI

10 KNACC




Kog
npoBepsieMo
ro
pe3yabraTa

IIpoBepsieMble MpeAMeTHBIE PE3YIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTe/IbHOIi MPOrPaMMBbI CPeIHEro 0011Iero 00pa3oBaHMs

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHHU B CUCTEME HAYYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTHHBI MHPa U HAYYHOT'O MHUPOBO33PEHUS; O BKJIAJIC POCCHHCKHX M 3apyOEKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PyHKIIMOHATIBHON IPaMOTHOCTH YeJIOBEKa

AJI pCHICHHS JKU3HCHHBIX 3a/1a4

YMeHre pacKphIBaTh CONIEpP KaHNe OMOJIOTHICCKUX TEPMUHOB U TIOHSITHIA: KU3Hb,
KJIETKa, OPTaHu3M; MeTaboIM3M (0OMEH BEeUIeCTB ¥ MPEBPALCHNE SHEPTHN),
rOMEO0CTa3 (CaMOperyJisLus), ypoBHEBask OpraHu3alys KHUBBIX CHCTEM,
CaMOBOCHpOU3BeeHNE (PETIPOIYKIHS), HACIECTBEHHOCTh, U3MEHYHBOCTh, POCT U
pasBuTHe

YMeHue uznarath OMOJIOTHYECKUE TEOPUH (KJICTOYHAS, XPOMOCOMHAS,
MyTarmonHnasi), 3akonsl (I'. Mennens, T. Moprana, H.W. Basunosa) u yuenus (o
LIEHTPaX MHOT000pa3us 1 MPOUCX 0K IEHHS KyJIbTypHBIX pacrenuii H.W. BaBunosa),

OIpPEACIATh I'paHUIbl UX IPUMCHUMOCTU K )KMBBIM CUCTEMaM

Vmenue BJIAZICTh METOJJaMH HAYYHOT'O ITIO3HAHUA B Oounoyorun (HaGJ’IIOZ[eHI/IC u
OIMMCAHMUC JKUBBIX CUCTEM, IIPOLECCOB U HBHGHHﬁ; opraHu3anusa U NpOBCACHUC
OHOJIOTrHYECKOTO OKCIICPUMCHTA, BEIIBUXKCHUEC I'MITOTE3bI,; BbIABICHUC 3aBUCUMOCTHU
MEXIAY UCCIEAYEMBIMU BEIIMYNHAMU, 00BsCHEHUE TIOJTYUYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYUHBIX HOHHTHﬁ, TeOpI/Iffi 1 3aKOHOB; YMCHHUC €J1aTh BBIBOABI HA

OCHOBAHHWHU NOJIYYCHHBIX peByJ’IBTaTOB)

YMeHue BbIIEIATh CYIIECTBEHHbIE PU3HAKH BUPYCOB, KJIETOK MPOKApHOT U
9YKapHOT, OHOKJIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; 0COOCHHOCTU
MpOoLECCOB 0OMEHA BELIECTB M IPEBPAICHUS YHEPTHHU B KJICTKE, (POTOCHHTE3A,
IUTACTUYECKOT0 M HHEPreTHIECKOro 0OMeHa, XeMOCHHTE3a, MUT03a, Melo3a,
OIIOAOTBOPEHUSI, PA3MHOKEHNS, HHANBUAYAIBHOTO Pa3BUTHSI OpraHu3Ma

(oHTOTCHER)

VmeHnue MPUMCHATH NOJYUCHHBIC 3HAHU S JJI 00BSICHEHHS OMOJIOrMUECKHX
IponeccCoB u HBJ'IGHHfI, JJI TPUHATUSA TPAKTUYCCKUX peH_IeHI/Iﬁ B IIOBCEJIHEBHOM

KH3HHU B LCIIAX obOecrieuenus 0€30IMacHOCTH CBOErO 300POBbA U 310POBbA




OKPYKaIOIIUX JIF0JIeH, COOIII0IEHHSI HOPM T'PaMOTHOTO MOBEJICHHS B OKpY Karoleil
MIPUPOIHOM cpefie; HOHMMaHHue HE0OX0AUMOCTH UCTIONIb30BaHMS TOCTHXKEHUH
COBPEMEHHOH OMOJIOruH 1 OMOTEXHOJIOTHI 17151 PALlMOHATIBHOTO

MPUPOJIOTIONIE30BAHHUS

VmeHue pelaTh 3JICMCHTAPHBIC TCHECTUYCCKUC 3a/Jla9 HA MOHO- U ,Z[I/IFI/I6pI/I}_IHOG
CKpCIIMBAHKUC, CHCTINICHHOC HACJICAOBAHUC, COCTABIATH CXEMbI MOHOFI/IGPHILHOFO

CKpCIIMBaHUA AJIA MPEACKa3aHUA HACJICAOBAHMWA ITPU3HAKOB Y OPraHu3MOB

‘YMeHUe BBIIIOJIHATh J'Ia60paTOpHBIe U MPAKTUYICCKUC pa60TI:I, CO6J'IIO}_'[3,TI: npaBujia

pu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYIOBAaHUEM

YMeHre KpUTHYECKH OLIEHUBATh ¥ MHTEPIIPETUPOBATH HHPOPMAIIHIO
OHMOJIOTMUYECKOTO COJICPIKAHMSI, BKIFOUAOIIYO [ICEBIOHAYYHbBIC 3HAHUS U3
pasnuaHBIX HcTOUHUKOB (CMU, HaydHO-TTOMY I pHBIE MAaTEPUAIIHI ); STHIECKHE

ACIICKTBhl COBPECMCHHBIX I/ICCJ'IC}.IOB&HI/Iﬁ B 61/IOJ'IOFI/II/I, MCIUIINHE, OHOTEXHOJIOT MU

10

YMeHue co3/1aBaTh COOCTBEHHbIC TUCHMEHHBIC U YCTHBIE COOOIICHHUS, 00001as
OHOTOTHUYECKY 0 HH()OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO

HCIIOJIb30BaTh MOHITUIHBIN arrmapar OHOJIOTHH

11 KNACC

Kog
npoBepsieMo
ro
pe3yabraTa

IIpoBepsieMble MpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTe/ibHOIi MPOrPaMMBI CPEIHEro 00111ero 00pa3oBaHusA

CdopMupoBaHHOCTH 3HAHHUI O MECTE 1 POJIM OMOJIOTHUH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B JOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHHBI MHpa U HAYYHOT'O MHUPOBO33PEHUS; O BKJIAJIC POCCHHCKHX U 3apyOeHHBIX
Y4EHBIX-ONOJIOTOB B pa3BUTHE OMOIOTHH; (yHKITMOHAIBHON IPaMOTHOCTH YeJIOBEKa

AJIA pCHICHUS )KU3HCHHBIX 3a/1a4

YMeHne pacKpbeIBaTh CoiepKaHnue ONOIOTHIECKUX TEPMUHOB 1 TIOHSTHIA: BH],
TIOTYJISIIUS, TEHO(POH]T, SBOIONHS, IBIXKYIIHE CHITBI ((DAKTOPBI) IBOFOIINH,
NPHUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHue, IKOJIOrHIecKre GaKkTophl,
9KOCHCTEMA, IPOAYIEHTHI, KOHCYMEHTHI, PeIyIeHTHI, IIETIH ITUTAHHUs, SKOJIOTHIECKast

nmpamMuza, OnoreomeHos, brmocdepa

YMmenne nznarats Ononorndeckre Teopun (3BostoronHas reopus Y. [lapsuna,
CHUHTETHYECKasl TEOPHSI 3BOJIIOLIMH ), 3aKOHBI X 3aKOHOMEPHOCTH (3apOIbIILICBOTO
cxozactea K.M. bapa, uepenoBanus rinaBHbIX HanpaBieHui u myTeil sBomonnu A H.
CeseprioBa, yuenust o oumocdepe B.M. BepHanckoro), onpenenste rpaHULbl UX

MIPUMCHUMOCTH K )KUBBIM CUCTEMaM




YMeHue BiaieTh METOJaMH HAYYHOT'O MTO3HAHMS B OMOJIOTHH (HAOIOICHUE U
OIMCAHME KUBBIX CUCTEM, IIPOLIECCOB U SIBICHUI; OpTraHU3alls U IPOBEICHUE
OHMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBIDKEHUE TUTIOTE3bI; BBISBICHHE 3aBUCUMOCTH
MEX]Ty MCCIICyEMbIMH BEITHYMHAMH, OOBICHECHHUE TIOJTyUYECHHBIX PE3YyJILTATOB,
HCTIOJL30BAaHHBIX HAYYHBIX MOHSITUM, TEOPUN U 3aKOHOB; YMEHHWE JENIaTh BHIBOJIbI HA

OCHOBAHHWHU NOJIYUYCHHBIX peByJ’IBTaTOB)

YMeHne BBIACIIATE CYHICCTBECHHBIC IIPU3HAKN CTPOCHUA 6I/IOHOFI/I‘IGCKI/IX OOBEKTOB:
BUJIOB, MOMYJISAIUHA, TPOYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOICHO30B U
9KOCUCTEM; OCOOCHHOCTH MPOIIECCOB HACEACTBEHHON N3MEHYHBOCTH,
€CTECTBEHHOTO 0TOOPa, BUA00OPa30BaHMS, TIPUCITOCOOTICHHOCTH OPTaHU3MOB,
JEWCTBUSI SKOJOTHIECKHUX (PaKTOPOB Ha OPraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA
SHEPTUM B SKOCUCTEMaX, aHTPOIIOT€HHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOCH

MECTHOCTH, KpYTOBOPOTAa BELIECTB X OMOTC€OXUMHUYECKHUX LIUKIIOB B Onocdepe

YMeHue npuMeHsITh NOTy4YeHHbIE 3HAHUS VI OOBSICHEHHUS OMOJIOTHUECKUX
MIPOLIECCOB U ABJIEHUH, A NPUHITHA MPAKTHYECKUX PELICHUH B TOBCEIHEBHOM
XKU3HU B LIEJBIX oOecrieueHns 6e30I1aCHOCTU CBOETO 3/10POBbs U 3/10POBbs
OKPY>KaroIUX JIFOAEH, COOJIFOEHNSI HOPM IPaMOTHOT'O [TOBEJCHUS B OKPY KaroIeH
MPUPOAHOH cpefie; TOHUMaHHEe HEOOX0IMMOCTH UCTIONB30BaHUS TOCTHKECHUH

COBPEMEHHOU OHUOJIOTHH IS PAITHOHATEHOTO IPHUPOIOIONE30BAHUS

VmeHue peuaTh 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3aga4u, COCTaBJIAATb CXEMbI

NIepeHoca BEeIIEeCTB U IHEPTHH B IKOCHCTEMaX (LIEMH MUTaHuU)

‘VYMeHne BBIIIOTHSATD J'Ia60paTOpHI>I€ 1 IPAKTUYIECKUEC pa6OTI>I, CO6J'IIOI[aTB paBujia

pu paboTe ¢ y4eOHBIM 1 1a00paTOPHBIM 000pYAOBaHUEM

YMeHue KpUTHIECKH OLIEHUBATh U HHTEPIPETHPOBATH HHPOPMALHIO
OMOJIOTHYECKOTO CO/IEPKaHNs, BKIIFOUAIOIIYIO [ICEBIOHAYYHbIE 3HAHUS U3
pa3nuuHbIX ncTouHNKOB (CMU, HayyHO-TIOMY i pHBIE MaTepHallbl ); pacCMaTpUBaTh
T100aBbHBIE KOJIOTHYECKHE ITPOOIEMBI COBPEMEHHOCTH, (hOPMHUPOBATH 10

OTHOIICHHIO K HUM CO6CTBCHHYIO TIO3HUIHUIO

10

YMeHue co3/1aBaTh COOCTBEHHbIC TUCHMEHHBIC U YCTHBIE COOOIIeHUS, 00001as
OHOIOTHYECKY 0 HH()OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO

HCIIOJIb30BaTh MOHITUIHBIN arrmapar OHOJIOT MK

NPOBEPAEMBbIE 3/ITEMEHTbI COOEPHKAHUA

10 KNACC

Kon

IIpoBepsieMblii 3JIeMeHT COlep:KAHUSA

Bbuonorus kak Hayka




11

Buonorust — Hayka o >xuBo# nipupojie. Poib Ouonoruu B GOpMUpPOBaHNH COBPEMEHHOM

Hay4YHOU KapTHHBI Mupa. Cucrema O0MOIOTHYECKUX HayK

12

Metonbl MO3HAHUS KUBOW MPUPOABI  (HAONIIOJCHUE, JKCIICPUMEHT, OIUCAHUE,

M3MepeHre, Kiraccu(huKaIis, MOJASINPOBaHIE, CTaTUCTHIECKas 00padOTKa JaHHBIX )

JKuBbIe cHCTEMBI U BX Opranusanus

21

JKuBbie cucrembl (OWOCHICTEMBI) Kak TpeAMeT wu3ydeHuss Owonormn. CBoiicTBa

OuocucreM U UX pazHooOpazue

2.2

VYpoBHH  OpraHm3aliii  OHMOCHCTEM:  MOJCKYJISPHO-TEHETHUECKUH,  KJIIETOUHBIMH,

OpraHU3MEHHBIN, TOMYIALMOHHO-BUIOBOMN, 3KOCUCTEMHBIN, OHOC(hepHbIi

XHUMHUYECKUN COCTaB U CTPOCHHUC KIICTKN

3.1

XUMUYSCKUI COCTaB KIICTKU. XUMHYECKHE 3JICMCHTBI: MAaKpO3JICMCHTEI,
MHKPOJJIECMCHTHI. Boz[a U MHHEPAJIbHBIC BCUICCTBA. CDYHKIII/II/I BOAbBI U MHHEPAIbHBIX

BCIICCTB B KJICTKC. Hozmep;xaHI/Ie OCMOTHYECKOro OanaHca

3.2

Benkn. CocraB u cTpoeHHe O€nKOB. AMUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
HezaMennmMble W 3aMEHMMBIE AMHUHOKHCIOTHI. AMHHOKHCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbI O€JIKOBOIH MOJEKyNbl (IepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTHUHAS
CTPYKTYpa). XUMHYECKUe cBOicTBa OenkoB. bronorndeckue GyHKINN OEIKOB.

depmeHTHl — OHoJorudeckne Karannzatopbl. CTpoeHne (epMeHTa: aKTUBHBIA LEHTP,
cybcrpatnas cnenuduunocts. Kodepmentsl. Butamunbl. Otnnums (epMEeHTOB OT

HCOPraHnM4YCCKUX KaTaJIn3aTopoOB

3.3

VYriaeBonmpl: MoOHOcaxapuasl (TIOKo3a, pubo3a W JIEe30KCHMpH003a), IUCaXapHIbI
(caxapo3a, JakTo3a) W  HodHMCaXxapuabl  (Kpaxmal, TJIMKOTEH, IIeJUII0JI03a).
Buonornueckue QyHKIUHU yIrIIEBOIOB.

Jlunuael: TpuUrmUIEepunbl, crepouabl, dochommmuasl. [ uapoduIbHO-THAPODOOHEIE
cBoiictBa. buomornueckune ¢GyHKImH aunuaoB. CpaBHEHHE YTIIIEBOJOB, OENKOB U

JIMIAA0B KaK UICTOYHUKOB SHECPTHUHU

34

Hyxneunoseie kucnotsl: JJHK u PHK. Hykneornasl — MOHOMEpBI HYKJIEMHOBBIX

kucnot. Ctpoenne u ¢pynkuun JHK. Ctpoenune n ¢pynkumu PHK. AT®: crpoenue u
(byHKIIU

3.5

Huronorus — Hayka o kieTke. Kiierounas Teopusi. MeToabl M3yUeHHsl KIETOK

3.6

Krnerka kak nejoctHas xuBasi cuctema. O01ie mpu3HaKky KJIETOK: 3aMKHYTasl Hapy>KHas

MeMmOpaHa, monekysl JIHK kak reHeTndeckwii anmapar, cuicteMa CuHTe3a Oenka

3.7

Tunsl KJI€TOK: 3yKapuoTWdecKas W TpokapuoTmdeckas. OcoOEHHOCTH CTPOCHHSA
MpoKapuoTHIecKkoi kineTku. Kirerounas crenka 6akrepuit. CTpoeHHEe dyKapHOTHIECKOH

kieTku. OCHOBHBIE OTINYHUS PACTUTEIBHOMN, )KUBOTHOUM U TPUOHON KIICTKU

3.8

[ToBepxXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TTMKOKAJIUKC, WX (YHKIIUH.

[TnazmaTnyeckas memOpana, e€ cBoiicrBa u ¢yHkuuu. LluTommasma n e€ opraHoupbl.




OpHoMeMOpaHHbIE OpraHOWIBI KJIETKW: sHaormasmarudeckas cetb (OIIC), ammapat
[onbku, M30cOMBI. [10TyaBTOHOMHBIE OPTaHOMIB! KJIETKH: MUTOXOH/IPHH, TTACTH/IBL.
[TpoucxoxaeHne MUTOXOHApUI 1 TuacTud. Buasl mactua. HememOpanHbIe opraHonabl
KJIETKA: pUOOCOMBI, KJIECTOYHBIH IEHTP, PECHUYKH, KTyTUKH. DYHKIUH OpPraHOUIIOB

KJIeTKH. Brimrouenns

3.9

Snpo — perynsaropubsii 1eHTp kietku. CrpoeHuwe sapa:  siiepHas  00OJI0YKa,

KapuoIiuia3Ma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHCIOPT BENIECTB B KIJIETKE

H(I/BHG,[[C?ITCHLHOCTL KJICTKH

41

OOmeH BemiecTB, wWid MeTabonu3M. AccHMWIIUS (TIaCTHYECKUi 0OMeH) W
IACCUMUIIAINSA  (dHEpreTHdecKuii oOMeH) — JBE CTOPOHBI EOUHOTO TIpoIecca
Mertabomm3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(HBIM W TerepoTpodHBIA. Pomb

(bCpMCHTOB B 0OMeHe BCLICCTB U MPEBPALICHUN SHEPTHUHU B KIICTKE

4.2

®otocunre3. CaeroBas u TemHOBas (as3pl (orocuHTe3a. Peakmmuu QoTocuHTesa.
D¢ dexTBHOCTH QoTOCHHTE3a. 3HaUCHUE (HOTOCHHTE3a AJIS KU3HHU Ha 3emie. BiusHue
yCIOBHH cpeabl Ha (OTOCHMHTE3 M CHOCOOBI TOBBINICHHS €ro NPOJYKTUBHOCTH Y
KyJBTYPHBIX PAaCTEHHH.

XemocuHTe3. XeMOCHHTE3Upytolye 0akTeprun. 3HaUYCHHE XEMOCHHTE3a ATl KU3HH Ha

3emie

43

OHepreTuuecknii oOMeH B KieTke. PaciiersieHuMe  BemiecTB, BbIACIEHHE H
aKKyMYJIIPOBaHUE DHEPTHU B KJIETKE. ODTambl JHEPreTUYecKoro odOmena. [nukonws.
Bpoxenne wu ero Bumel. KucimopogHoe OKHCIEHHE, WIM KIETOYHOE JbIXaHUE.

D¢ HeKTHBHOCTH YHEPTETHIECKOT0 OOMEHA

44

Peaknuu marpuynoro cuHresa. [enermueckas wHdopmanus u JHK. Peammzanms
reHeTHdeckod wHGopMary B KIeTKe. [eHeTWUeCckW KOX ® €ro CBOWCTBA.
Tpanckpunmusa — warpuudblii cuHTe3 PHK. Tpancmsamus — OwocuwHTe3 Oernka.

KoanpoBanue amunokucinot. Poss pubocom B OrocuHTe3e Oemnka

45

Hexnerounsie Qopmbel u3Hu — BHpYCH. MHWcropusi otkpeitus BupycoB (.H.
WBanoBckuit). OCOOEHHOCTH CTPOCHHA M JKU3HEACATENFHOCTH BUPYcOB. bakTepuodaru.
bonesnn pacreHuii, KWUBOTHBIX M YEJIIOBEKAa, BBbI3bIBA€MbIE BHUpycaMu. Bupyc
nmmyHonedummura denmoBeka (BUY) - BoszOymmrens CIIWIda. IIpodwmmakTika

pacrpoCTpaHCHUA BUPYCHBIX 3a00J1eBaHUI

PasmHoxeHHE 1 WHAUBUAYAJIbHOC PAa3BUTHUC OPraHU3MOB

5.1

Knerounslii nuki, WiId KU3HEHHBIH nuka kiaetku. MuTepdasza m muros. [Iponeccsl,
mpoTekatonme B uHTepdaze. Pemnmmkamus — peakuus marpudaHoro cuaTtesa JHK.
Ctpoenue XpoMocoM. X pOMOCOMHBIN HaOOp — KapruOTHI. JIUTIIOMIHBIN ¥ TaIIOUTHBIN
XpOMOCOMHBIE Ha0Opbl. Xpomarunbl. lLluTonormyeckne OCHOBBI Pa3MHOXKEHHUS U

WHAUBUAYAJIbHOI'O pa3BUTUA OPraHU3MOB.




Henenue xnerkn — muro3. Cragum murtosa. [Iporeccsl, mpoucxondiye Ha pa3HbIX

CTagusaxX MHUTO34a. bronorudeckuii CMBICT MUTO3a

5.2

@opmbl  pa3MHOXKEHHS OpraHU3MOB: Oecrmosoe M mojoBoe. Buabl Oecronoro
pPasMHOXKEHMS:  JIeJIeHHEe HaJBO€, IIOYKOBAHHME OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3zoBaHUe, BEreTaTMBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KIOHHPOBAHHE

OpraHnu3MoOB, €ro 3HAYCHUC IJId CEJICKIINN

53

[TommoBo€e pa3sMHOKEHHE, ET0 OTINYHS OT OECTIOIOTO.
Meiio3. Craguu meiiosa. [Ipouecchl, npoucxoasimue Ha cragusax meiiosza. [loBenenue

xpomocoM B Meio3e. Kpoccunrosep. bronorndeckuii cMpicn 1 3HaueHHe Melo3a

54

I'amerorenes — nmporecc 0Opa3oBaHUs MOJOBBIX KIETOK y JKUBOTHBIX. [losI0BBIE JKee3bI:
CEMCHHUKHN H SAWYHUKH. O6pa3013aH1/Ie U Ppa3BUTHUC TIOJIOBLIX KJIICTOK — TaMET
(ctepmarozouny, SHIEKIETKA) — cIepMaroreHe3 u ooreHes. OCoOEHHOCTH CTPOCHUS

HﬁHCKHCTOK U CIICPMATO30HUI0B. OHJ'IO}_'[OTBOpeHPIe. HapTCHOFGHeB

55

NunuBunyansHOe pasBuTHe (OHTOTEHE3). DMOpPHOHAIBLHOE pa3BUTHE (IMOPHUOTEHE3).
Otanbl 3MOPHUOHAIBHOTO PasBUTHS y TO3BOHOYHBIX O KUBOTHBIX: JApOOJIeHHE,
racTpyJssiys, OpraHOTeHE3. [MocTamOpuoHansEHOE pa3BUTHE. Tumer
MOCTAIMOPHUOHAIBHOTO PA3BHUTHSA: MPSMOE, HETIpsIMOe (JIMYMHOYHOE). Biumstaue cpeap! Ha
pa3sBUTHE OPTraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YPOCTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IBETKOBOTO pAacTEHHs: CTPOEHHE CEMEHH,

CTaJilunl pasBUTUA

HaCJICI[CTBeHHOCTL 1 UBSMCHYUBOCTH OPraHU3MOB

6.1

IIpeamer u 3amaum reHeTukd. Vctopus pa3BUTHs T'€HETHKU. BKiax poCCHUICKHX U
3apyOeKHbBIX YUYEHBIX B Pa3sBUTHE I'€HETHKH. METOApl T€HETHKH (TMOPHAOIOTHYECKuUi,
LIUTOT€HETUYECKUH, MOJEKYISIPHO-TeHETHYECKHi1). OCHOBHBIE T€HETUUECKHUE TOHSTHUS.

I'eneTnyeckas CHUMBOJIMKA, UCII0JIB3yEMas B CXEMax CKpCIlII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HACJIEOBaHUS TPU3HAKOB, yCTaHOBIEHHble [. MeHzaeneM.
MoHoruOpuIHOE CKpeluBaHue. 3aKOH eAMHOO00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBumo moMuHMpPOBaHUS. 3aKOH PaCIIETUIEHUS MPU3HAKOB. | NTIOTE3a YHCTOTHI TaMeT.
[TomHOE M HETIOTHOE TOMUHUPOBAHHE.

JurubpunHoe CcKpemuBaHHe. 3aKOH HE3aBUCUMOIO HACIEOBAaHUS MPH3HAKOB.
[uToreHeTHYECKME  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBaHUs.  AHaJIM3UPYIOIICe
cKkpemmBaHue. Vcnonp30oBaHWe aHATU3UPYIOMIETO CKPEUIMBAHUSA IS ONpeAesIeHuUs

reHOTHUIIa 0CO0HU

6.3

CremieHHoe HaclieoBanue Tmpu3zHakoB. Pabora T. Moprama 1o cCHEIICHHOMY
HaCJIEZIOBaHWIO TeHOB. HapylneHne cCIemieHus TeHOB B pPe3yJbTaTe KPOCCHHTOBEpA.
XpoMocoMHas TeOpHsl HACIEACTBEHHOCTHU. | eHeTHUeCKrEe KapThI.

I'eneruka moma. XpoMOCOMHOE OTIpeneeHue moja. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBEL.

I'omorameTHbIe 1 reTeporaMeTHbIC OPraHU3MBblI. HaCJ’Ie,Z[OBaHI/IG MIPU3HAKOB, CUCTIJICHHBIX




C I10JIOM

6.4

W3menunBocTh. Bunbl M3MEHYMBOCTH: HEHACIEICTBEHHAs M HacjieAcTBeHHas. Poib
CpeAbl B HEHACIEICTBEHHOW W3MEHYMBOCTH. XAapaKTEPUCTUKA MOAUPHUKAIIMOHHOM
W3MEHYMBOCTU. BapualMoOHHBIA psii W BapuanuoHHas Kpusas. Hopma peakuun
npu3Haka. KonuuecTBEeHHBbIE W KaueCTBEHHbIE NPHU3HAKM M UX HOpPMa pEaKIHH.

CeoticTBa MOIU(UKAITMOHHON H3MECHIYHUBOCTH

6.5

Hacnencreennas, WJH TCHOTUIINYECKAS, W3MEHYHBOCTb. KomOunarusHast
W3MEHYMBOCTh. Meiio3 M MOoJI0BOH mpolecc — OCHOBa KOMOMHATHBHOW HW3MEHYUBOCTH.
MyTranyonHas u3MeHYnBOCTh. Kiaccupukaims MyTanuid: TEeHHBIE XPOMOCOMHBIE,
reHoMHbele. Yacrora W TOpUYMHBL MyTanmuid. MyTareHHele  (aKTOphl.  3aKOH

TOMOJIOTHYCCKUX PAOO0B B HaCHCﬂCTBCHHOﬁ n3menunBoctd H.M. BaBunosa

6.6

I'eneruka uemoBeka. KaprwoTtwmm uwenmoBeka. OCHOBHBIE METOIBI T€HETHKH YEJIOBEKa:
TeHeaJIOrMUeCKUH, OJIM3HEIOBBIH, TUTOTEHETUIECKIH, OMOXUMUYECKHIA, MOJIEKYJIISPHO-
TCHETHYCCKUIA. CoBpeMeHHoe oTpesiesieHne TeHOTHIIA: MOJTHOTEHOMHOE
CEKBEHHMpPOBaHWE, TE€HOTHUIUPOBaHWE, B TOM 4ucie c nomollpio [II[P-ananuza.
HacnencrBennsie 3a00s1eBaHns YeIOBeKa: TeHHBbIE 00JIe3HHU, OOJIE3HN C HACIIECTBEHHOM
MPEPACIIONIOKEHHOCTRIO0, XPOMOCOMHBIE OoJie3Hu. ComMaTHYecKUe W TCHEPAaTHUBHBIC
MyTanuu. [IpUHIUIBI 370pOBOTO 00pa3a >KH3HU, JHATHOCTHKH, NPO(PHIAKTUKH U
JIeYeHUS] TEHETHUYeCKHX Ooje3Hed. MeauKo-TeHeTHUeCcKoe KOHCYJIBTHPOBAHHE.
3HaueHHE MEIUIIMHCKOW TEHETHKH B MPEAOTBPAIICHUM U JICUCHUM TE€HETHYECKUX

3a00JIEBaHUI YeIIOBEKA

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

71

Cernekmusl Kak HayKa ¥ IpoIiecc. 3apokKICHNE CEICKITNN U foMecTukanus. Ydyerune H.1.
BapwunoBa o 1ieHTpax MpouCcX0oXkKIeHUS 1 MHOT000pa3us KyJIbTypHBIX pacTeHui. LleHTpsl

MPOUCXOKACHUA NOMAIITHUX JKUBOTHBIX. COpT, nopozaa, miraMmm

72

CoBpeMeHHbIE METOJIbI CeNIEKIH. MacCOBBIM U MHIVBHYATBHBIH OTOOPHI B CENEKITUH
pacreHuii u KuUBOTHbIX. OIIEHKa SKCTepbepa. bBIM3KOpOICTBEHHOE CKpEIIMBaHHE —
uHOpuauHr. Yncras nuaug. CKpelrBaHue YUCTHIX JTUHHUN. ['erepo3uc, umm rudpuaHas
cuna. HepoacrBenHoe ckpemuBanue — ayTopuauar. OTnanéHHas ruOpunn3anus u eé
ycrexu. VICKyCCTBeHHBIM MyTareHe3 | TOJyYeHHE TONUIUIONIO0B. JlocTmKeHus

CCIICKIINHU paCTCHI/Iﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

7.3

brorexHonmorust kKak OTpacib IMPOU3BOJACTBA. ['eHHAass HMHXEHEpHs. OTalbl CO3JAHMS
pexomOunantHor JHK w tpancrenneix opranmsmoB. Kierounas HHXEHEpHS.
Krnetouynsle KynbTypbl. MHKpOKJIOHATbHOE pa3sMHOXeHHE pacTeHuid. KioHupoBanue
BBICOKOTIPOAYKTUBHBIX  CEIbCKOXO3SHCTBEHHbIX OPraHU3MOB. OKOJIOTHUECKHE U

strdeckue mpodaeMel. 'MO — reHeTnuecku MOAU(DUIIMPOBAHHBIE OPTaHU3MBI




11 KNACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA

DBOJIFOLMOHHAS OUOJIOr U

11

DBOJIONMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CBHJETENLCTBA JBOMIONUH. [laleOHTONOTHYECKHE: TMOCIESIOBATEILHOCTh TOSBICHUS
BUJIOB B MAJICOHTOJOIMYECKOM JeTomucH, nepexoansie Gopmbl. buoreorpadudeckue:
CXOJCTBO W paziamuue (ayH u (IoOp MaTepHKOB W OCTPOBOB. DMOPHOJIOTHYECKUE:
CXOJACTBA MW pa3janyusa 3M6pI/IOHOB Pa3HBIX BHJOB ITO3BOHOYHbLIX. CpaBHI/ITeJ'ILHO'
aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTMYHbBIE, PyIUMEHTApHBIC OPraHbl, aTaBU3MBbI.
MonekyspHO-OHOXIMUYECKHE: CXOJCTBO MEXaHU3MOB HACIICACTBEHHOCTH M OCHOBHBIX

MeTa00IHIECKUX HyTCﬁ Y BCEX OpPraHu3MoB

12

OpomononHass Teopwss Y. JapsunHa. I[IpeanmochUIKd BO3HHKHOBEHUS TapBHHH3MA.
JBrKkymipe Ccuibl 3BOMIONUM BUAOB 10 JlapBuHY (M30BITOYHOE pPa3sMHOXKEHHE IIPH
OTPaHUYCHHOCTH PECYpPCOB, HEOTIPEIENEHHAS N3MEHUYNBOCTh, 00pb0a 3a CyIIECTBOBAHNUE,

€CTECTBEHHBIN 0TOOP)

13

Cunrernueckas Teopus 3Borormy (CTD) u oCHOBHBIE €€ TToNoKeH!sI. MHKpPOIBOIIOIHSL.

[TonynsAuusa Kak €JUHULIA BUIA U SBOIIOLUN

14

JBwxkynme cuibl (pakTopsl) BOJIOLMU BHAOB B MpHpoJe. MyTallMOHHBIN Ipolecc U
KOMOWHAaTUBHAs M3MEHYMBOCTh. [lomynsnuoHHble BOJIHBI U Apeiid reHos. M3omauus u
murpauus. EcrecTBeHHBIH 0TOOp — HampaBisommid  ¢aktop dSBosonuH. Dopmbl
©CTECTBEHHOTO 0TOOpA.

IIpucnocoOneHHOCTh  OpraHM3MOB ~ Kak  pe3yjibTaT  3Bomouud.  [Ipumepsr
NPUCTIOCOOICHUN Y OPraHu3MOB. ApOMOP(O3bl U HIHOAIATTALIUH.

Bun u BumooOpasoBanme. Kputepum Buma. OcHOBHblE (OpMBI BHI000pa30BaHUS:

reorpaduueckoe, IKOIOrHYecKoe

15

MaKpOi)BOHIOI_II/IfL q)OpMLI £):100) 0102007078 (1)I/IJ'ICTI/ILIGCK8.$[, JAUBCPIreHTHAsA, KOHBCPICHTHAA,

napaienbHas. HeoOpaTuMocTh SBOMIONNH

Bo3nuknoBeHue u Pa3BUTHUC )XU3HU HaA 3emie

2.1

JloHayuHbIe TIPEICTABICHUS O 3apPOXKICHUH XU3HU. HayuHbIe THIIOTE3hl BOZHUKHOBEHUS
XW3HM Ha  3emye: abWoreHe3 W TMaHCIEepMHUSA.  XUMHYECKas  DBOJIOIHS.
OKCIIepUMEHTAIbHOE TIOATBEPKICHNE XUMHUYECKON JBONIONMH. HadanpHblE 3STambl
ounonoruueckoit sBomonuu. ['unoreza PHK-mupa. IlepBbie KIETKH W WX SBOIFOIHSL

DOpMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB

2.2

PasButne xm3Hm Ha 3emie mno d3paM U nepuogaM. Karapxei. Apxelickas WU

npoTepo3oiickas apsel. [laneosoiickas spa U e€ meproabl: KeMOPUICKHIA, OPIOBUKCKUIA,




CUIIypUICKHMN, JEBOHCKHUI, KaMEHHOYIOJIbHBIM, INepMCKui. Me3o30lickas spa U eé
IIEPUO/Ibl: TPUACOBBIN, IOPCKUHA, MENOBOM.

KaitHo3olickas 3pa u e€ mnepuoAbl: MaJCOrCHOBBIM, HEOIC€HOBBINA, AHTPOIOTICHOBBIM.
XapakTepucTHKa KJIMMaTa M IeoJIOTHYeCKUX IpoueccoB. OCHOBHBIE 3Talbl HBOJIIOLUU
PacTUTEIBHOTO U JKUBOTHOTO MHpa. ApOMOpQO3bl y pPacTeHUH 1 KUBOTHBIX. [losiBNIeHHE,

PpacuBET U BBIMUPAHUC T'PYIII )KUBBIX OPraHN3MOB

2.3

Cucrema OpTraHUYCCKOro Mupa Kak OTpaK€HUEC 3BOJIFOILUU. OCHOBHBIC CHCTEMAaTHYCCKHE

TPYIIIBI OPraHU3MOB

24

OBOJIIOLMSL  YeNoBeKa. AHTpONOJIOTHSI Kak Hayka. Pa3BuThe mpeacTaBieHUil o
MIPOUCXOXKJIEHUH YesloBeka. MeToJpl u3ydeHus: aHtpornoreHe3a. CXoAcTBa U pa3ianyus
YeNoBeKa 1 KUBOTHBIX. CHCTeMaTHUeCKOe MOJI0KEeHHE YeT0BeKa.

HBwxkynmme cunsl (paxkrtopbl) aHTpomoreHesa. HacnmencTBeHHass H3MEHYHMBOCTH U
ecTecTBeHHBIH 0TOOp. OOmiecTBeHHBIH 00pa3 >KU3HHM, HM3TOTOBICHHE OpPYAUH TpynHa,

MBIIUICHHUE, PEYb

25

OCHOBHBIC CTAIUH W BETBH DBOJIOIUN YEIIOBEKA: aBCTPAJIOMUTEKH, UEIOBEK YMEIIBIi,
UYenoBek npsMoxonsuinii, YemoBek HeaHaepTaubckuil, YenmoBek pazyMHubiid. Haxoaxku
HCKOTIAeMbIX OCTAHKOB, BpEMs CYIIECTBOBaHHs, OO0JIACTH PACHpPOCTpaHCHHS, OOBEM

TOJIOBHOT'O MO3Ta, 00pa3 XKHU3HU, OPY/IHs

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PAChl: €BpoIlcouaHas (eBpasuiickas), Herpo-
aBcTpalionaHas (dKBaTopualibHas), MOHTOJIOMJHAs (a3MaTcKo-aMepUKaHcKas). YepTol
HPHUCIOCOOJICHHOCTH MPEICTaBUTENIEH YeIOBEUYECKHX pac K YCIOBHUSIM CYIIECTBOBAHMUS.

E,Z[I/IHCTBO YECIOBCUCCKUX pac. KpI/ITI/IKa pacusma

Opraau3Mbl U OKpy>Karolas cpeaa

3.1

DKoJioruss Kak HayKa. 33[{3‘{1/[ U pasacibl  OKOJIOIUH. MCTO,Z[BI OKOJIOTHYCCKUX
HCCJICIOBAaHUM. DKOJIOTHYECKOe MHPOBO33pPCHUC. Cpe/:[m obuTaHus OpraHu3MOB: BOJHAA,

Ha3€MHO-BO3AYyIIHAsA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

Okonornueckue ¢axtopsl. Knaccudukanus skogorudeckux (HhakropoB: aOHMOTHYECKHE,

OHMOTUYECKHE U AHTPOIOI'CHHBIC. ﬂeﬁCTBHC OKOJIOTHYCCKHUX (I)aKTOpOB Ha OpraHu3Mbl

3.3

Abuornueckue  (GakTOppl:  CBET, TEMIIEpaTypa, BIaXHOCTb.  DoTonEepHOIU3M.
[TpucnocobneHns OpraHu3MoB K JEHCTBHIO abnoTHUecKuX (akTopoB. buomornueckue

pUTMBI
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buotnueckue QakTopel. Buasl OMOTHUECKHMX  B3aUMOJCHCTBHUN: KOHKYPEHIIHS,
XHUITHAYECTBO, Mapa3uTu3M, MYyTYyaJIu3M, KOMMEHCAJIN3M (Hax7IEOHMYECTBO,
KBapTUPAHTCTBO), aMEHCAIIN3M, HeHTpann3M. 3HaueHHe OMOTHYECKUX B3aWMOJICHCTBUI

JJId CyII€CTBOBaHWA OPraHM3MOB B IIPUPOAHBIX COO6IIICCTB3X
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DKOJIOTHYECKHE XapaKTCPUCTHUKU TOITYJIAINHN. OcHOBHBIE TIOKA3aTeJIn Moy I n:
YUCJICHHOCTD, INJIIOTHOCTDH, POXIAAEMOCTb, CMCPTHOCTL, IMIPUPOCT, MUT'paAlU. I[I/IHaMI/IKa

YHUCJIICHHOCTHU NOITYJIALUA U eé peryisinusa

Co00111ecTBa ¥ DKOJIOTHYECKHE CHCTEMBI

41

CoobuiectBo  oprann3mMoB  —  Ouwoneno3.  CrpykTypel — OHOLIEHO3a:  BHZIOBaf,

NpOCTpaHCTBEHHas, Tpoduueckas (numesas). Buabl-gomunanTbl. CBsi3u B OMOLICHO3E

4.2

DKOJIOTHYECKHE CHUCTEMBI (dKocHucTeMbl). [loHsTHe 00 sKOocHcTeMe W OHMOTEOIICHO3E.
OYHKIIMOHAFHBIE KOMIIOHEHTHI SKOCHCTEMBI: MPOIYIEHTHI, KOHCYMEHTHI, PEAyICHTHI.
KpyroBopoT BeliecTB U MOTOK 3HEPTUU B 3KocucTeMe. Tpodudeckue (UIIEBbIC) YPOBHU
skocucteMbl. [lumieBsie nenu u cetd. OCHOBHBIE TOKa3aTellM dKOCHCTEMBI: Oromacca,
OPOAYKIHS. OKOJOTHYECKHE MUPaMHUIbL: TPOAYKIMH, YHCICHHOCTH, OHOMAacCCHI.

CBOICTBa 3KOCHUCTEM: yCTOﬁ‘lHBOCTB, caMoperyJanus, pa3BuTue. CYKLICCCI/IH
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[IpuponHbie 3KOCHCTEMBI. ODKOCHCTEMBI 03Ep M PEK. DKOCHCTEMa XBOWHOTO WIIH
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTOTEHHbIE SKOCHCTEMBL. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. bruonornueckoe u
XO3SIMCTBEHHOE 3HAYCHHUE arpoOdKOCUCTEM H YPOOIKOCHCTEM.

buopasznoobpazue kak pakTop yCTOMIHBOCTH 3KOocHCcTeM. CoxpaHeHHE OHOIOTHIECKOTO

pasHooOpa3us Ha 3emiie
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VYuenne B.M. Bepnaackoro o Omocdepe. ['paHuibl, cocTaB M CTpyKTypa Ouochepsl.
JKuoe BemectBo u ero Qynkimunu. OcoOGeHHOCcTH OHWOcdepbl Kak TII00aNbHON
AKOCHCTEMBI. JlnHaMudeckoe paBHOBecHe M oOpaTHas CBs3b B Onocdepe. KpyroBopoTsl
BEIIECTB M OMOTCOXMMHYECKHE LHUKIIBI JJIEMEHTOB (Yriiepoja, a3ora). 30HAIBHOCTD

ounochepsl. OCHOBHBIC OMOMBI CYIIIN

45

UenmoeuectBO B Omochepe 3emum. AHTpOIOTeHHBICE W3MEHEHUs B Ouocdepe.
I'moGanbHbIE SKOJIOTHYECKUE TTPOOIIEMBI.
OcHOBa paIiOHAILHOTO YTPABJICHUS MPHUPOIHBIMHA PECYpPCaMU W UX HCIIOJIH30BAHUE.

Joctmxenuns ONoJIOTHN U OXpaHa IPUPOIBI




NPOBEPAEMbBIE HA Er3 NO BUOJIOTMN TPEBOBAHUA

K PE3Y/IbTATAM OCBOEHMA OGPA3OBATE/IbHOW NPOrPAMMbI CPEAHEIO

OBLLEro O6PA3OBAHMNA

Kon
MPOBEPSIEMO
o
TpeOoBaHUS

ITpoBepsiemMbie TpeOOBaHHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbI CPEAHETO 00IIEero 00pa3oBaHuUs

1

CdopmupoBaHHOCTh 3HAHUI O MeCTe W POJH OHOJIOTHH B CHUCTEME €CTECTBEHHBIX
HayK, B (OpPMHPOBAaHMH COBPEMEHHOH €CTeCTBCHHOHAYYHOH KapTUHBI MHUpa, B
MO3HAHUM 3aKOHOB MPHPOBI U PENICHUH KU3HEHHO BaXKHBIX COIMATBLHO-3THYCCKHUX,
SKOHOMMYECKHUX, OJKOJOTMYSCKHX TMPOOJEeM YEIOBEYSCTBAa, a TAaKKEe B PEIICHUU
BOTIPOCOB PAIMOHATILHOTO TMPHUPOIOTIONB30BaHus, B (OPMHUPOBAHHU ILEHHOCTHOTO
OTHOIIICHUS K TIPUPOJIe, OOIIECTBY, YEIOBEKY; O BKIAJC POCCUHCKUX U 3apyOCIKHBIX
YYEHBIX - OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Brnanenue cucremoit 3HaHMA 00 OCHOBHBIX METOJAaX HAYYHOTO TIO3HAHMSA,
WCIIOJIE3YEMBIX B OHMOJIOTMYECKHX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB M DKOCHUCTEM
(omucanue, U3MepeHUe, IPOBEACHUE HAOIIOICHUH); ClIOCOOAMHU BBISBIICHUS M OIICHKH
AHTPOTIOT€HHBIX U3MEHEHUN B PUPOJIE.

YMeHue BBIIBUTaTh TUIOTE3bI, MPOBEPITh UX SKCHEPUMEHTAIbHBIMU CPEICTBAMH,
hopMyITUpPYS 11eNTb UCCIEIOBAHUS, aHATM3UPOBATH MTOJYICHHBIC PE3YyJIbTaThl U JCNaTh
BBIBOJIBI.

BrisBieHne 3aBHCHMOCTH MEXIy HCCICAYEMBIMH  BEIIMYMHAMH, OOBSICHCHHE
MOJTyYEHHBIX PEe3yNbTaTOB M (DOPMYJIHPOBAHNE BBHIBOJIOB C MCIIOIB30BAHHEM HAYUHBIX
MOHATUH, TEOPUM U 3aKOHOB

YMeHue BiajeTb CUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas  BKIFOYAET:
OCHOBOTIOJIAralonife OMOJIOTHYECKHE TEPMUHBI M IMOHATHS (KHM3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BUJ, TOIYJISIHU, IKOCHCTeMa, OHOIIeHO3, Onocdepa; MeTabOIM3M,
roMeocTa3, KJIeTOYHBI UMMYHHTET, OMOCHHTE3 OesKa, OMOIoIMMEpHI, TUCKPETHOCTS,
CaMOpEryJisiliisi,  CAMOBOCIPOM3BEIACHUE,  HACIEACTBEHHOCTb,  HM3MEHYMBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouosnornyeckue Teopun: kieroddas Teopus T. lllsanna, M. Illnefinena, P. Bupxosa;
KJIOHaJbHO-CceNleKTUBHOro ummyHutera II. Opmux, U.M. MeunukoBa, XpoMOoCOMHas
Teopua HacienctBeHHoctd T. Moprana, 3akoH 3apojsiiieBoro cxoiactBa K. bopa,
sBomtonuoHHast Teopust Y. [lapBuHa, CHHTETHYECKass TEOPHUS SBOJIOLMH, TEOPHUSA
aaTpororene3a Y. [lapsunua; Teopus Omoreonenoza B.H. CykaueBa; yuenue H.U.
BaBunoBa o0 meHTpax MHOTOOOpasusi W TPOUCXOXKICHHS KYJIBTYPHBIX PpACTCHUH,
yuenne A.H. CeBeproBa 0 MyTsSX H HalpaBlIeHUSX OJBOJIOLUH, yueHue B.U.
Bepnanckoro - o 6uocdepe); 3aKkoHBI (€AMHOOOPA3Hs TOTOMKOB TIEPBOTO TTOKOJICHUS,
pacIleruieHusl MPU3HAKOB, HE3aBHCHMOTrO HacjenoBaHMs mpusHakoB I. Mennens;
CLEIUICHHOT'O HAaCJIeOBAaHUs MPU3HAKOB U HApYILICHUs clemieHus reHoB T. Moprana;
FOMOJIOTUYECKUX PAOB B HacleAcTBeHHONW u3meHuuBoctu H.M. Basunosa;
reHermdeckoro pasHoBecus Jx. Xapau n B. BaiinOepra; 3apoasimeBoro cxoactsa K.
Bapa; Ouorenernyeckuii 3akon 3. ['ekkens, . Mromnepa);

MIPUHIIUTIBI (UCTOTHI TaMET, KOMILIEMEHTAPHOCTH);

npaBwia (MuauMyma FO. JInbuxa, 5KOIOTHYEeCKOd mupaMuabl 4uced, OuoMacchl U
DHEPTHH);

runote3bl (koauepsatHod A.M. Onapuna, nepBuuHoro OynsoHa J[x. XonpeliHa,
mukpocdep C. Pokca, prdo3rma T. Uek)




YMeHue pemarh TIOMCKOBBIE OWOIIOTWYECKHE 3a7adud; BBIABIATH MPHUYUHHO-
CIICICTBCHHBIC CBSI3U MEXKAYy HCCIEAYEeMBbIMH OHOJOIrMYECKMMH OOBEKTaMHu,
MpOLIECCAMU U SABJICHUSIMM; JIeNaTh BBHIBOJBI M NMPOTHO3Bl HA OCHOBAHWHU IMOJTyYE€HHBIX
pE3yIbTATOB;

COCTaBJIATh T€HOTUIIMUECKHUE CXEMbI CKPEIIMBaHUA U1 Pa3HBIX THIOB HACJIE€IOBAaHUS
NIPU3HAKOB y OPraHU3MOB, COCTaBJISITh CXEMbl IEPEHOCA BELIECTB W HHEPTUU B
JKocucTeMax (Lleny MUTaHWs, TTUILEBbIE CETH)

YMeHHe yCTaHABIMBATH B3aUMOCBSI3H MEXKIY CTPOCHHEM U (PYHKIHSIMHU: OPTaHOUJIOB,
KJIETOK pa3HbIX TKaHeﬁ, opraHaMu U CUCTEMAaMH OPraHOB Yy paCTeHI/Iﬁ, JKUBOTHBIX U
YeNoBeKa; MEXAy OJTanamMu OOMEHa BEINECTB, JTamaMd KJIETOYHOTO IIMKIA W
JKU3HCHHBIX IMUKJIOB OPraHU3MOB, 3TallaMH 3M6pI/IOHa.HI)HOI‘O PasBUTUA; TCHOTHUIIOM U
dbenoTunom, QeHoturioM U (akTOpaMu Cpeasl OOWUTAHMS; IPOIECCAMU DBOJIOINH;
IBIOKYIIMMU CHJIAMH  aHTPOIOTeHe3a; KOMITIOHCHTAMH pPa3IMYHBIX HSKOCUCTEM U
MIPHUCIIOCOOIEHUSMH K HIM OPTaHU3MOB

VMeH#He BBIIEIATh CyIIeCTBEHHBIC PU3HAKU:

CTPOCHHMS BHPYCOB, KIETOK TPOKAapPUOT ¥ DYKAPUOT; OJHOKJIECTOYHBIX U
MHOTOKJICTOYHBIX OPTraHW3MOB, BHUJIOB, OHMOTI'€OIIEHO30B, JKOCHCTEM U Ouochepsl;
CTPOEHUSI OpPraHOB M CHUCTEM OPIraHOB PACTEHUM, JKUBOTHBIX, YEIOBEKA; INPOLIECCOB
KHU3HEACATEILHOCTH, MPOTEKAIOIIUX B OPraHM3Max PACTCHUH, )KUBOTHBIX U YEJIOBEKA;
OMOJIOTHUECKMX TIPOIIECCOB: OOMEHa BellecTB (MeTa0oimu3M), HHOOpMAlMUd U
MPEBPAIICHUS YJHEPTUH, OPOXKEHHS, aBTOTPO(PHOTO U reTepOTPO(HHOTO TUIIOB MUTAHUS,
¢doTocHHTE3a W XEMOCHHTE3a, MHUTO3a, MeHOo3a, TameToreHe3a, 3MOpHOreHesa,
MOCTIMOPUOHANBEHOTO  Pa3BUTHSA, PA3MHOXKEHHS, WHAWBUAYATHHOTO  Pa3BUTHSA
opranuzmMa (OHTOTEHE3a), B3aUMOJCHCTBUSA TEHOB, Te€TEpPO3uca; JeHCTBUIM
HUCKYCCTBEHHOTO O0TOOpa, CTaOMIM3UPYIOIIETr0, JBWXKYIIET0O H  Pa3phIBAIONICTO
€CTECTBEHHOTO OTOOpa; aJUIONATPUYECKOr0 M CHMIIATPUYECKOrO BHI000pa30BaHUS;
BIIMSTHUS JIBVDKYIIMX CHJI 3BOJIIOLMH HAa TEHO(MOH MOMYJLIINH;, MPUCTOCOOICHHOCTH
OpraHM3MOB K cpene OOMTaHuUs, YepeJOBaHUS HATPABICHUI HBOJIOLUH; KPYrOBOpOTa
BCIICCTB U IIOTOKA DOHEPTHUU B OKOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHS BBIJICISTH CYLISCTBEHHbIC MPH3HAKU BUPYCOB, KIETOK
HPOKAPUOT M DYKAPHUOT; OJHOKJIETOYHBIX W MHOTOKJETOYHBIX OPTraHH3MOB, BHJIOB,
OMOTEOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa BEUISCTB U
NPEBPAICHUS] SHEPTUH B KJIETKe, (POTOCHHTE3a, ITIACTUYECKOTO U IHEPrEeTHIECKOTO
oOMeHa, XeMOCHHTe3a, MHTO03a, Mei03a, OIUIOJJOTBOPEHHMS, PAa3BUTHS M Pa3MHOXKEHUS,
WHIIMBUIyalbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), OOphOBI 3a CYIIECTBOBAHME,
€CTECTBEHHOTO 0TOOpa, BHI000pa30BaHMs, MPUCTIOCOOIICHHOCTH OPTaHU3MOB K cpere
06I/ITaHI/IH, BJIMAAHHUA KOMIIOHCHTOB OJOKOCUCTEM, AHTPOIIOI'CHHBIX W3MEHEHHI B
IKOCHCTEMaX CBOGH MECTHOCTH, KPYTOBOPOTa BELIECTB W NPEBPAIICHHUS YHEPIHU B
ouochepe

Ymenne WCTIONH30BATh COOTBETCTBYIOIIHE apTyMeHTHI, OHMOJIOTHUYECKYTO
TEPMUHOJIOTHIO YW CHUMBOJUKY [JISI JOKA3aTENbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CHCTEMaTHYECKHUX TPYIII; B3aWMOCBS3M OPTaHU3MOB WM CPEIbl OOWTaHUS, E€IUHCTBA
YEIIOBEUECKUX pac; HEoOXOJUMOCTH 3[I0POBOrO 00pa3a JKWU3HHW, COXPAaHEHHS
pa3HoOOpa3mst BHUAOB M DKOCHCTEM KaK YCIOBHS COCYHIECTBOBAHHUS TPHUPOABI H
YeloBeUeCTBa

YMeHne KpUTHYECKH OICHHWBaTh HWH(OpMAIMi0 OHOJIOTHYECKOTO  COAEp KaHUs;
WHTEPIPETUPOBATh 3TUYCCKHE ACTCKTHI COBPEMEHHBIX HCCIICOBaHUN B OHOJIOTHUH,




MCIHUITHUHEC, 6HOT€XHOJIOI‘I/II/I; paccMaTrpmBaThb ri00aJbHBIE DKOJOTHUECKHE HpO6JIeMLI
COBPCMCHHOCTH, (I)OpMI/IPOBaTL IO OTHOIIICHWIO K HUM CO6CTB€HHyIO IIO3UIIUTIO

NEPEYEHb 3/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA EI3 NO BUO/10IrMn

Kon

IIpoBepsieMblil 37IEMEHT COJIEPKAHUS

buonorus xak HayKa. JKuBble cuCTEMBI U UX H3Yy4YCHUC
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CoBpemeHHasi OWONOTHS - KOMIIEKCHasE Hayka. buonormyeckue HaykKd W H3ydaeMble
uMu  nipoOieMbl.  DyHJIaMEHTATbHbIC, TNPHKJIAJAHBIE ¥  TOUCKOBBIC  HAydYHBIC
HUCCIIEN0BAHUA B OMOJIOTHH.

3navyeHue Ouonorud B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBsazaHHbie ¢ Ouosiorueidi. 3HaYeHWE OUOJOTHUM B TMPAKTUYECCKOH
JESATEILHOCTH YEJIOBEKA: MEAMIIUHE, CEIbCKOM XO3SHCTBE, MPOMBIILIEHHOCTH, OXPaHe

IIPUPOJIBL

1.2

JKuBpie cucremMbl Kak mnpeaMeT wu3ydeHHs Owosornu. CBOWCTBa IKHBBIX CHCTEM:
€IUHCTBO XHUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IICJIOCTHOCTb, CIOXXHOCTh U
YIOPSAA0YEHHOCTD CTPYKTYPBI, OTKPHITOCTh, CAMOOPTAaHU3AIHS, CAMOBOCIPOU3BECHIE,
pa3apakKuMOCTb, U3MEHUYUBOCTE, POCT U Pa3BUTHE.

YpOBHM OpraHu3allid >KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBbIN, TKaHEBbIN,
OpPraHM3MCHHBIN, MOIMYJISIIMOHHO-BUIOBOW, 3KOCHUCTEMHBINH (OMOTCOICHOTHYCCKHN),
ouochepusrii. IIporieccsl, MpoOUCXOmANUE B KUBBIX cucTeMax. OCHOBHBIC IPU3HAKH
*)uBOTO. XKM3HB Kak (hopMa CyliecTBOBAHHS MaTEPHUU
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Meronpl  Omomormdeckoid  Haykd.  HaOmromeHwe, W3MEpeHHE, OKCIEPHMEHT,
cuctemaTuzanus, MeraaHanu3. [loHsTHe O 3aBUCHMON W HE3aBUCHUMOUN MEPEMEHHOM.
[InanmpoBanme skcnepuMenta. IlocTaHoBka W mpoBepka rumotre3. HyseBas rumoresa.
[Tonsatre BHIOOPKM U ee AOcTOBepHOCTh. Pa3zbpoc B Omonormyecknx maHHbBIX. OleHKa
OOCTOBEPHOCTHU IIOJYUCHHBIX PCE3YJIbTATOB. HpI/I‘-II/IHLI HUCKaXCHUA PE3YJILTATOB
skcriepuMeHTa. [loHsITHEe CTaTHCTHYECKOTO TecTa

Knerka xak Ouojoruyeckas cucreMa

21

Knerka - cTpykTypHO-(QyHKIMOHaIbHAS €IWHULA XKUBOTO. VICTOPHA OTKPBITHS KIIETKH.
PaGoter P. T'yka, A. JleBenryka. Knerounass teopus (T. lIBann, M. Ilnetinen, P.
BupxoB). OcHOBHBIE MOJIOKEHHSI COBPEMEHHOH KJIETOYHOH TEOpHH.

Metoasl MOJNEKYJISIPHOW W KIETOYHOM OWMONOTMH: MHUKPOCKOMUS, Xpomarorpadus,
anexTpodope3, METOJ MEUYCHbIX aToMOB, M depeHInaIbHOe LIEeHTPUPYTHPOBAHUE,
KyJbTHUBHPOBAHUE KIETOK

2.2

XVMUYECKHH COCTaB KJIETKH. Makpo-, MUKpPO- W YJIBTPaMHKpPO3JIeMeHThl. Bona u ee
pOJib  KaKk pacTBOPUTENs, pEarcHTa, Yy4yacThUe€ B CTPYKTYPUPOBAaHHHM  KJICTKH,
TEMIOPEry s, MHUHepanbHbIe BElIecTBA KICTKH, MX OHONOTHYecKas poib. Poib
KaTHUOHOB U aHHOHOB B KJICTKC.

buonornueckne monmMephbl. bermkn. AMWHOKHCIOTHBIA cocTaB OenkoB. CTPyKTypHI
OenkoBoil Mouekyibl. llepBuyHas CTpyKTypa Oelika, MENTHIHAs CBiI3b. BTopuuHas,
TpEeTHYHAs, YeTBePTHYHAs  CTPYKTyphl.  [lenarypamus.  CBoicTBa  OEIIKOB.




Knaccudukarus 6enkoB. bruonoruueckue GpyHKIUN OCIIKOB.

VYrneBoapl. MoHOCaxapuabl, AUCaxXapuabl, OJIMTOCaxapuabl U noiucaxapuisl. OOmmi
TUIaH CTPOCHUSI M (PU3MKO-XMMUYECKHE CBOMCTBA yriieBoJIoB. buonornveckue GyHKIMA
YTTIEBOJOB.

Jlumupel.  TunpodunsHO-rUApodoOHBIe  cBolicTBa.  Knaccudukamms — JUMHUAOB.
Tpurnuuepuasl, dochonunuasl, BOCKH, cTepouisl. bruonornueckue GyHKINN JUNNUAOB.
OOmme cBoiicTBa OHOJNOTMYECKHX MeMOpaH - TEeKy4yecTb, CIIOCOOHOCTH K
CaMO3aMBIKaHHIO, TTOJIyIPOHUIIAEMOCTb.

Hyxneunossie kuciotel. JIHK n PHK. Ctpoenne HyknenHoBbIx kucinot. HykneoTuasl.
[Ipuamun komrmuteMentapHocth. [lpaBwmo Yapradda. Crpykrypa JHK - nBoiinas
cnupanb. Mecronaxoxaenue u ononornueckue Gpynkuun JHK. Bugst PHK. ®Oynkimn
PHK B kietke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBa3u B Monekyiae ATO.
Buonornueckne ¢ynkimpm ATO. BoccraHoBieHHbIE TEPEHOCUUKH, HX (YHKIUU B
knetke. CexBennposanue JJIHK.

CrtpykTypHasi OHONOTHS: OMOXMMHUUYECKHE M OMO(PU3UUECKHE HCCIEJOBaHMUs COCTaBa M
IIPOCTPAHCTBEHHON CTPYKTYPhl OMOMOJIEKYJI

2.3

Tumel kIeTok: 3ykapuoTHYecKas U mpokapuoTnyeckas. CTpyKTypHO-(pyHKIHOHATbHbIE
00pa3oBaHUs KIIETKH.

CrtpoeHue mnpokapuoTHUYeCKoW KkieTku. KiierouHas crTeHka Oakrepuii W apxeil.
OcoOeHHOCTH CTpOEHHS TeTepOTpOdHONW W aBTOTPO(MHOW MPOKAPHOTHUECKUX KIIETOK.
MecTo U poJib MPOKAPHOT B OMOLIEHO3aX.

Ctpoenne W (QYHKIMOHHPOBAHME JYKApHOTHUECKOW KieTku. Ilmasmarndeckas
MeMmOpana (mna3manemma). CTpyKTypa Ila3MaTtuueckoi wmemOpanbl. TpaHcmopt
BEIIECTB depe3 IUIa3MaTHIECKyl0 MeMOpaHy: maccuBHBIA (muddy3us, obmerueHHas
muddysus), axkTUBHBIA (NEpBUYHBIA W  BTOPUYHBIA  AKTHUBHBIM  TPaHCIOPT).
[MonymponunnaemMocts MeMOpaHbl. PaboTa Harpuii-KalMeBOro Hacoca. DHIOIUTO3:
muHOLIMTO3, (aronmTo3. Ok3omuto3. Kierounas crenka. CTpykTypa W (QYHKIUH
KJIETOYHOU CTEHKH PaCcTEeHHH, TPHOOB.

Huromnazma. Luto3zone. [urtockener. JBuxeHue muTomiaazMbl. OpraHouabl KIETKH.
OpHomeMOpaHHbIE OpraHOMIBI KJIETKH: sHAoruasmarudeckas cets (OIIC), ammapar
lonpmxu, TM30COMBI, WX CTpoeHHe W (PyHKIMU. B3anMoCBsI3p OIXHOMEMOpPAaHHBIX
opraHouioB kieTkd. CTpoeHue TIpaHyJisipHOro peTukyiryma. CHHTE3 pacTBOPHMBIX
OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpaHyiapHBINA) SHAOTUIA3MATHIECK U
perukynym. CexperopHas QyHKuus ammnapata ['onbmku. TpaHCOpT BEIECTB B KIETKE.
Bakyonu pactutenbHbix Kietok. Kierounsiit cok. Typrop.

[TosmyaBTOHOMHBIE OPraHOU b KIETKH: MUTOXOHAPUH, TNIACTU/IBIL.

Crtpoenne u (QyHKIIMM MUTOXOHApWH W mactui. llepBuyHBIE, BTOPUYHBIE W CIOXKHBIE
wiacTuAbl  (POTOCHHTE3UPYIOIIMX  DYKApHOT.  XJIOPOIUIACTBI,  XPOMOIUIACTHI,
JICHKOILIACTHI BBICIIUX PACTCHUM.

HememOpannsie opranonzs! kinetkd CtpoeHre n QyHKIMA HEMEMOpPaHHBIX OPraHOMIOB
KIeTkn. PubGocombl. MukpodunamMeHTsl. MpeIieyHble  KIETKH. MUKPOTPYOOUKH.
Kmerounsrit nentp. CTpoeHHe W ABIDKEHHE XTYTHKOB W pecHHYEK. MUKpPOTpyOOUKH
uMroriasmel. LleHTpuroiib.

Anpo. Obomouka simpa, XpOMaTHH, KapuoIlIa3Ma, SAPBIIIKA, UX CTPOCHHE M (YHKIIHM.
SAnepHsiit  O6enkoBeI  MaTpukc. IIpocTpaHCTBEHHOE pACIONIOKEHHE XPOMOCOM B
naTepdazHoM sape. bemkn xpomaTtuHa - THCTOHEI.

Knerounsle BkmtoueHus. CpaBHUTENbHAs  XapakTEPUCTUKA  KIETOK  3YKapHOT
(pacTuTeNbHOM, XKUBOTHOM, TPHOHOH)

2.4

ACCI/IMI/IJ'ISILII/ISI U JUCCUMUIIALUA - IBC CTOPOHBI meTaboau3ma. Tumel oOMeHa BCIICCTB:




AaBTOTPOQHBI ¥ TeTepoTpodHBIH. YuacThe KUCIOpoJa B OOMEHHBIX Mpoleccax.
OHepreTuyeckoe obecrieueHue KIeTKH: mpesparieHne AT® B 0OMEHHBIX Mpolieccax.
DepMEHTATUBHBIA XapakTep peakIuii KIETOYHOTO Merabonmuzma. DepMeHTH, HuX
CTpOeHHE, CBOWCTBAa M MexaHm3M jaehcTBus. Kodepmentsl. Otnmuus (epMeHTOB OT
HEOPraHMYEeCKUX  KaTaau3aTopoB.  benku-akTHBaTOpsl M OGIKHU-MHTHOUTOPHL.
3aBHUCHMOCTH CKOPOCTH (PEpMEHTATUBHBIX PEaKINI OT Pa3UIHbIX (PaKTOPOB.
[lepBuuHBINi CHHTE3 OPraHUYECKHX BellecTB B kieTke. doTocunTes. Ponb Xxmopormiacto
B mporiecce doTocuHTe3a. CBeToBast u TeMHOBas (a3bl. [IpomyKTHBHOCTL OTOCHHTE3A.
BrustHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.
XemocuHTe3. Pa3sHooOpaszne  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUPHUIHPYIOIINE
OakTepuu, IKelae300aKTepuu, CcepoOaKTepHH, BOAOPOAHBIE OakTepuH. 3HAUYCHHUE
XEMOCHHTE3a.

AHas’poOHbIe oprann3Mbl. Bunsl Opoxenus. [IpoxykThl OpOXKeHUs B MX HCIIOJIb30BaHUE
YEIIOBEKOM. AHa’pOOHBIC MHUKPOOPTaHHU3MbI KAk OOBEKTh OHOTEXHOJOTMH U
BO30yauTENN OOJIE3HEH.

ABpOoOHBIE OpPraHU3Mbl. JTalbl SHEPreTHYECKOro oOMeHa. [loAroToBHUTENBHBIN 3Tar.
['mukonms - 6ecKUCIOpPOIHOE pacHIeTIICHHE TIIFOKO3HI.

buonoruueckoe okuciaeHue, WK KIECTOYHOE AbIxaHue. Poiab MUTOXOHApUI B mpolieccax
OHMOIOTHYECKOTO OKHCIICHHSI. Hukmnaeckne pEaKIum. OkucnuTensHOS
dbochopunmupoBanme. IlpeumymectBa a’poOHOro myTH OOMEHa BEIIECTB Iepen
aHa’pOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO 0OMEHa

2.5

Peakuyu maTpruuHOro cuHTe3a. [IpHHINI KOMIJIEMEHTAPHOCTH B PEAKIMSIX MaTPUYHOTO
cuaTe3a. Peanmmzanmst HacnencTBeHHON nH(popMaruu. ['eHeTHIecKuii KO/, eT0 CBOHCTBA.
Tpanckpunuus -  wmarpuuselii  cunte3 PHK.  [lpunummer  Tpanckpunimu:
KOMIUIEMEHTAPHOCTb, AaHTUIAPAJUIETbHOCTh, ACUMMETPUYHOCTb. TpaHcmauuss u ee
sTamnel. Yuactue TpaHcnopTHeIX PHK B Ouocuntese Genka. YciaoBusi OnocunTesa Oenka.
Koauposanue amuaokuciot. Pons pubocom B GrocuHTe3€e Oernka.

Opranuszanys reHoMa y TPOKapHOT M JyKapuoT. Perymsauus akTHBHOCTH T€HOB Yy
npokapuotr. I'mnore3a omepona (. XKako6, K. Mano). Perymsims oOMEHHBIX
nporeccoB B KieTke. Knerounsiit romeocras.

Bupycsl - HekneToYHbIe (OPMBI KHU3HU U 0ONHMraTHble napa3uthl. CTpoeHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBHUPYCOB, OaKkTepro(aros.

BupycHele 3aboneBanusi uenoBeka, >KMBOTHBIX, pactrenuid. CIIHNJ], COVID-19,
COLIMAJIbHBIE U MEJULIMHCKHUE POOIIEMBI

2.6

Krnetounsléi 1uki, ero mepuonsl u peryisimus. Wutepdaza u muro3. OcoOeHHOCTH
MpOIleCCOB, MpoTekalmmx B uHTepdasze. IloAroroBka KiIeTKH K JIENEHUIO.
[Ipecunternueckuii (MOCTMUTOTUYECKH), CHHTETHUYECKHH ¥ TOCTCHHTETHUECKUI
(IpeMHUTOTHIECKUi) TTeprOoabI HHTEP(DA3HI.

Matpuunsiii  cuntes  JIHK-permmxanmys. [punuuner  permkamuu — JHK:
KOMIUIEMEHTapHOCTh, MOJYKOHCEPBATUBHBIA CHUHTE3, aHTUIAPAJUICIIBHOCTh. MeXaHu3M
permmkanuu JIHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl U Tenomepasa.
XpPOMOCOMHBIN HA0Op KIETKH - KapuOTUIl. JIMIUIOWAHBIM W TamIOUIHBIA HAOOPHI
xpomocoM. ['omonorudneie xpomocomsl. [1010BbIE XpPOMOCOMBI.

Henenne kimeTku - MuTo3. CTaguy MHUTO3a W MPOUCXOMAIINE B HUX MPOIECCHL. THIBI
muro3a. KapuokuHes U HMTOKHMHE3. buonornyeckoe 3HaueHue MHUTO3a. Perymsius
MUTOTHYECKOT0 LIUKJIa KIeTKH. [IporpaMMupyemas kierouHasi rTuOess - aromnTo3.
@DyHKINOHAIbHAsI TECHOMHKA

OpraHu3M Kak OHOJIOTHYECKAs CHCTEMA




3.1

OOHOKIIETOYHbIE, KOJOHHAIbHBIE, MHOTOKJIETOYHBIE OpPTaHW3MBI W MHOTOTKAHEBbIC
OpTaHU3MBI.

@opMBI pa3MHOXKEHHS OPTaHM3MOB: Oecroyioe (BKJIIOYas BETETAaTUBHOE) U IOJIOBOE.
Buner  Oecnonoro  pa3MHOXKEHHUS: TOYKOBaHHE, CHOPYJSuUs, ¢parMeHTanus,
KJIOHUPOBAHUE.

[TonoBoe pasmuokeHue. IlomoBbie kieTku, wnd ramersl. Meio3. Craguu meiosa.
[ToBenenune xpomocoMm B Meitoze. Kpoccunrosep. buosnoruueckuil cmeici Meio3a u
MIOJIOBOTO TIporiecca. Meio3 1 ero MeCcTo B KU3HEHHOM IUKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pa3BuTve. ['ameToreHe3 y KHUBOTHBIX. IlojoBBIe jKeme3bl.
OOpazoBanue W pa3BHTHC TOJOBBIX KieToK. CrepmartoreHe3 M oorene3. CTpoeHue
MOJIOBBIX KJEeTOK. OIIOA0TBOpPEHUE U SMOPHOHATIBHOE pa3BUTHE KUBOTHBIX. CriocoObI
OTIJIOJIOTBOPEHMS: Hapy>XKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBunyansHOE pa3BuTHe OpraHu3MoB (oHTOreHe3). Craanu aMOpuoreHesa ;KUBOTHBIX
(ma mpumepe msarymku). [Jpobnenme. Tumbr apobmenus. OcoOeHHOCTH IpOoOICHUS
MJICKOTIUTAIOIINX. 3apOABIIIEBbIC JIUCTKU (TacTpyIAIs). 3aKiajKka OpraHOB U TKaHEH
Y3 3apOJBIIIEBHIX JHCTKOB. B3amMHOe BiMAHME dYacTeil pa3BHUBAIOLIETOCS 3apObIIIa
(oMOproHanmpHasT WHAYKIHWSA). 3aKiiajgka IJlaHa CTPOCHUS JKUBOTHOTO KakK pe3yJbTaT
HepapXMUYECKUX B3aUMOJACHCTBHH TeHOB. BnusHue Ha SMOpHOHAIBHOE pa3BUTHE
pasnuUHBIX  (QAKTOPOB OKpyXKawomel cpensl. Poct ©w  pa3BuUTHE  KMBOTHBIX.
[MoctaomOpuonanbublii  mepuon. [lpsmMoe u  Hempsmoe pa3BuTHe. PasButne
Metamopdo30oM y OECHO3BOHOYHBIX W TIO3BOHOYHBIX JKMBOTHBIX. buomormueckoe
3HaYEHHE NPSAMOTO M HENPSIMOTO Pa3BUTHA, MX paclpoCTpaHEHUE B Mpupoje. THUIbl
pocta JKMBOTHBIX. DaKTOpBl pEryJsiM pPOCTa >XUBOTHBIX M dYenoBeka. Cramguu
MOCTOMOPHOHANBHOTO Pa3BUTUSL Yy JKUBOTHBIX W UelOBeKa. llepuonasl OHTOreHe3a
YeJIoBeKa.

PasmHoxenue u pasButue pacrenuil. ['amerodut u cnopodur. Melio3 B KU3HEHHOM
nukie pacrtenuit. OOpa3oBaHue CIop B mporecce Meios3a. ['ameToreHes y pacTeHUH.
OIUI0J0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOHHOE OIUIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHui. OOpazoBaHHWe W pa3BUTHE CEMEHH. MEXaHWU3MBI PETyJISINH
OHTOTEHE3a Yy PACTEHUH W KUBOTHBIX

3.2

Ucropusi cTaHOBICHHUS M Pa3BUTHS TEHETHUKUM Kak Hayku. OCHOBHBIC TEHETHYECKUE
MOHATHS W CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI, aJUICIbHBIC TCHBI, albTePHATHBHBIC
MPU3HAKH, TOMUHAHTHBINA M PEIIECCUBHBIN MPHU3HAK, TOMO3UI0Ta, TETEPO3UTOTA, YHCTA
JIMHUSA, THOPHIBI, TEeHOTHII, (heHOTHTI. OcCHOBHBIE ~ METOABI  T'€HETHUKH:
TUOPUI0IOTHYECKHUM, ITUTOIOTHYECKUH, MOJICKYJISIPHO-TeHETUICCK Ui

3.3

Mounorubpunsoe ckpemmuBanue. [lepBeiii 3akoH MeHmens - 3aKOH eIHHOOOpa3ws
ruOpuoB nepBoro mokoseHus. [IpaBwio nomuHMpoBaHus. Bropoit 3akon Mennens -
3aKOH pacHieIUIeHus TpHU3HAKOB. llWToJNIOTHMYEecCKWe OCHOBBI  MOHOTHOPHIHOTO
CKpenuBaHus. [ umoTe3a 4MCTOTHI raMeT.

Anamm3upyroriee  ckpemmBaHue.  [I[poMEXyTOUHBIH  XapakTep  HaCICIOBaHUS.
Pacuiennenue npu3HakoB Opy HEMOJIHOM JOMUHUPOBAHUH.

Hurnbpuanoe ckpemuBanue. Tpermii 3akoH MeHaens - 3aKOH HE3aBHCHMOTO
HaCJIeZIOBaHUs MPU3HAKOB. l{uTONOrndeckre 0CHOBBI AUTHOPUIHOTO CKPEIMBAHNS.
CueruieHHOe  HacnenoBaHwe mpusHakoB. PabGoter T. Moprana. CueruieHHOe
HaclieJIOBaHUE T€HOB, HapyIlIEHUE CIEIJIEHUS MEXy TeHaMu. XPOMOCOMHas Teopus
HACJICICTBEHHOCTHU.

I'enerrka mona. XpoMOCOMHBIM MEXaHHU3M OIpEJEiIeHUs Mojia. AyTOCOMBI U TOJIOBBIE
xpoMocombl. ['oMoraMeTHeli © rereporaMeTHeli mon. ['eHeTnueckas CTpyKTypa
MIOJIOBBIX XpoMocoM. HacrenoBanume HpHU3HAKOB, CIEIUICHHBIX C TOJIOM. ['€HOTHIT Kak
uejocTHas cucrteMa. [lnmedoTponus - MHOKECTBEHHOE IeCTBHE reHa. MHOKEeCTBEHHBIN




aienu3M. BsamMopelicTBHe HeayUEeNbHBIX TeHOB. KoMIieMeHTapHOCTh. OIHMCTas.
[onumepus

3.4

BsaumoneiictBue reHotuna M cpeabl npu GopmupoBaHud (eHoruna. M3MeHYHBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHbIC NpHU3HAKU. Bunpl W3MEHYUBOCTH:
HEHACJIe/ICTBEHHAs U HACJIEJICTBEHHAS.

Monun¢urkanmoHHas U3MEHYHBOCTh. Pollb cpensl B OPMHUpPOBAHHH MOAM(DHUKAIIMOHHON
n3mMeHunBoctd. Hopma peaknuu mnpus3Haka. BapualMOHHBIM psJi M BapUalMOHHAs
kpuBas (B. Moranucen). CBoiicTBa Monn(hUKannOHHON H3MEHUYHUBOCTH.

I'enoTunuueckass W3MEHYUBOCTH. CBOWMCTBA T€HOTUIHNYECKOH W3MEHUYMBOCTH. BUIBI
TeHOTHUITHYECKON N3MEHYHBOCTH: KOMOWHATHBHAS, MYy TaI[IOHHASI.

KomMOunaTtuBHas ©3MEeHUYMBOCTh. Mei03 | MOJIOBOM MPOIECC - OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTH. PONb KOMOWHATMBHOW W3MEHYMBOCTH B CO3JAaHUH TE€HETHYECKOTO
pa3HO00pa3us B Mpejesax OJHOTO BUJA.

MyTalMoHHasi W3MEHYMBOCTh. BHUIbI MyTaluid: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHnoHTaHHBIE ¥ UHIYIUPOBAHHBIC MyTallUU. SAepHbIE U IUTOIIA3MaTUIECKUE My Tal[UH.
CoMarndeckue U MoJIOBBIE MyTaluu. [[pUauHB BOSHUKHOBEHUS MyTalruidi. MyTareHsl 1
WX BIUSHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOTO Ipolecca. 3aKoH
TOMOJIOTUYECKUX PSANIOB B HacienAcTBeHHON n3menunBocT (H.M. BaBunos). Baesnepuas
HM3MEHYHUBOCTh U HACJIEICTBEHHOCTh

3.5

Kapuotun yenopexka. MexayHapojHasi mporpamma HCCIIEIOBaHUsI I'€HOMa 4YeJoBeKa.
MeTonsl  WM3YyYeHHS ~ TCHETUKM  YENOBEKa:  TEeHEAOTWYECKHH,  OJIM3HENOBBIH,
LIUTOT€HETUYECKUH, MOMYISUUOHHO-CTATUCTUYECKUN,  MOJIEKYJIAPHO-T€HETUUECKHIA.
CoBpeMeHHOE OIpeIEICHHE TeHOTHIIA: TMOJTHOTEHOMHOE CEKBEHHPOBAHUE,
FEHOTUIIMpOBaHWE, B TOM uwucie ¢ mnomoubto [II[P-ananuza. HacnencTtBeHHsbie
3a00seBaHMs YelloBeKa. |'©€HHbIE M XPOMOCOMHBIC OOJe3HHM deloBeka. bomie3snn ¢
HACJEICTBEHHOM MPEAPACIOIOKEHHOCThIO. 3HAUCHUE MEAUIIMHCKON TEHETUKU B
TIPEIOTBPAIICHAN U JICUCHUH TeHETHUECKUX 3a0051eBaHmi yemoBeka. CTBOJIOBBIC KIICTKH

3.6

JomecTukamuss U cenekuusa. 3apoXACHUE CEIeKIUU U JIoMecTukauuu. Yuenue H.U.
BaBmiioBa 0 TeHTpax IPOUCXOXKICHUS W MHOT0OOpa3us KyJbTYpHBIX pacTeHwid. Poib
CCJICKIIMU B CO3JaHUHU COPTOB PAaCTEHUN U MOPOJ >KUBOTHBIX. COpPT, MOpPOJa, IITAMM.
3aKoH TOMOJIOTUYECKUX PSAIOB B HACeACTBeHHON m3meHumBoctu H.M. BaBumiosa, ero
3HAYEHUE IS CENIEKIIMOHHON paOOTHI.

Meroapl  CENEKIIMOHHONW  pabOTHL HckycctBennbiii  oTOOD: MAacCOBBIM |
VHIUBHUyaIbHBIA. DJTalbl KOMOWHAIIMOHHOW ceneKkiuu. VcrnbiTanne mpowu3BoauTeNneit
1o moToMcTBY. OTOOp MO FEHOTHITY C TIOMOUIBIO OLEHKH ()EHOTUTIAa TIOTOMCTBA B OTOOD
10 TEHOTUNY ¢ momoIkto ananuza JJHK.

HckycCTBeHHBIM MyTareHe3 Kak METOJl CEJICKIMOHHOW paboThl. PaauanmoHHBIA U
XUMHYECKUI MyTareHe3 Kak HCTOYHHK MYTAallMid y KYJbTYpHBIX ()OpM OpPTaHHW3MOB.
Hcnonp3oBaHre TeHOMHOTO PEIAKTHPOBAHHMS W METOJ0B pekoMOmHaHTHBIX JIHK mns
MOJy4YEeHHs] UICXOIHOTO MaTepHuaia Jijis CeJeKIUH.

[Momydenune monuruionnoB. BHyTpuBumoBas rulOpuansanus. biu3kopoacTBeHHOE
CKpeluBaHue, Wi WHOpUIWHT. HeponacTBeHHOE CKpelHMBaHHWE, WM ayTOPHIHHT.
lereposuc u ero mpuuuHbl. Mcnonbs3oBaHue rerepo3uca B cenekiud. OtnaneHHas
rubpunuzanus. llpeomonenue Oecriogusi MEXBUAOBBIX THOpUIOB. JlOCTHKEHUS
CEJICKIIUU PACTEHUN U KUBOTHBIX

3.7

O6’I)CKTLI, HCIOJIb3YCMbBIC B 6I/IOTeXHOJIOFI/II/I, - KICTOYHBIC W TKAHEBBLIC KYJIBTYPHI,
MHKPOOPraHU3MbI, UX XapAKTCPHUCTHKA. Tpa,[[I/II_II/IOHHaH OMOTEXHOJIOT UL XHC6OH€‘I€HI/I€,
MOJIY4YCHUEC KHUCJIOMOJIOYHBIX IMPOAYKTOB, BUHOJCIIUC. MI/IKpO6I/IOHOFI/I‘IeCKI/II>'I CHHTEC3.




OOBEKTH MHKPOOHOJIOTHUECKUX TEXHOJOTHi. [Ipom3BoacTBO OeiKka, aMUHOKHCIOT H
BUTaMHHOB. M CKycCTBEHHOE OIUIOAOTBOpeHHE. PekoHCTpyKuus SHUEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METO ] TPAaHCIUTAHTAIIUH SITIEP KIETOK.

XpoMOCOMHas1 ¥ TeHHAas MHKeHepus. VICKyCCTBEHHBIM CHHTE3 IreHa U KOHCTPYHPOBAaHUE
pekomOunanTHeix JIHK. JlocTmkeHuss W MEPCHEKTUBBI XPOMOCOMHOW W TEHHOU
WHKeHepnH. MenuimHcKue OHoTeXHOIoTHH. Vcronp30Banne CTBOJIOBBIX KIIETOK

CucteMa u MHOT0OOpa3ue OPraHuIecKoro Mupa

41

Buonornueckoe pasHooOpaszue opraHu3moB. CoOBpeMEHHas CHCTEMa OpPraHHYeCcKOro
mupa. lpuHnume! knaccudukanum oprann3MoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIIIBI
OpPTraHU3MOB.

OCOOCHHOCTH CTpPOEHHST U JKU3HEIESATETBHOCTH  OJHOKJIETOYHBIX  OpPraHU3MOB.
bakrepun, apxew, OIHOKIETOYHbIE TIPUOBI, OIHOKJIETOYHBIE BOJOPOCIH, IpPYyTHE
npotuctsl. KosloHManbHbIE OpraHu3Mbl. J[BM)KEHHE OJHOKIJIETOYHBIX OpIraHU3MOB!
aMe0OuAHOe, >XI'YTHKOBOE, DPECHHYHOE. 3alluTa Yy OAHOKJIETOYHBIX OpPIaHU3MOB.
Pa3znpaxxuMocTh y OAHOKIETOUHBIX OpraHu3MOB. TaKkcHCHI

42

MHOroKIeTOYHbIE pacTeHHs. B3auMocCBs3p 4YacTeld MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, oprabl M CHCTEMBl OPraHOB MHOTOKJETOYHOTO opranu3ma. OpraHusm Kak
equHOE Tienmoe. TkaHW pacTeHWi. TWIBI pacTHTENHHBIX TKaHEW: oOpa3oBaTenbHasd,
MTOKPOBHAs, MPOBOSIIAS, OCHOBHAs, MexaHndeckasi. OcCOOEHHOCTH CTpoeHUs, (QYHKITHIA
1 PacIOJIOKEHUsI TKAHEW B OPraHax pacTeHUN

43

BereratuBHple W TreHepaTHUBHBIE OpraHel pacTeHH. DYHKLIHUM OPraHoB U CHCTEM
opranoB. Kapkac pacteHuid. JIBUyK€eHHE MHOTOKJIETOYHBIX PACTEHUU: TPOMU3MBI U
Hactud. [lormomenne BoApl, YIJIEKUCIOrO ra3a i MUHEPAIBHBIX BELIECTB PACTEHUSAMU.
Heixanne pactenuil. Juddy3us razoB depe3 MOBEPXHOCTh KIETKH. TpaHCHOPTHBIC
CHCTEMBI pacTeHUI. Bwigenenue y pacTeHMid. 3auTa y MHOTOKJIETOYHBIX PacTEHHM.
Kyrtukyna. Cpencrsa nacCUBHON M XUMUYECKON 3alUThl. DUTOHIIUIBI.

PasmpaxxumMocTe ¥ perynsius y OpraHu3MOB. PaznpakumMocTe W perymsanus y
MHOT'OKJIETOYHBIX pacTeHuil. POCTOBBIE BEIIECTBA U UX 3HAUCHUE

4.5

MHOTOKJIETOYHbIE JKUBOTHBIE. B3amMOCBS3p YacTeii MHOTOKJIETOYHOTO OpTaHU3Ma.
TKaHI/I, opraHm U CHUCTCMBbI OpFaHOB MHOTOKJICTOYHOTI'O opraHmMa. OpI‘aHI/I?:M KaK
enuHOE 1enoe. I'omeocTtas. TkaHM >KMBOTHBIX M UelOBeKa. THIBI >KMBOTHBIX TKaHEH:
OIIUTCIINAJIbHAA, COCAUMHUTCIIbHAsA, MbIIICYHAasd, HepBHaSI. OCO6GHHOCTI/I CTpOCHI/Iﬂ,
(hyHKIMIA 1 pacnoNIOKEHHs TKAHEW B OpraHax XUBOTHBIX U YeOBEKa

4.6

Opranbl ¥ CUCTEMBl OPTaHOB >KMBOTHBIX. DYHKIMU OPraHOB U cHCTeM opraHoB. Omopa
Tena opraHu3smMoB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX.
Hapy»xHslit 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIIbI COEIMHEHUS KOCTEH.

JIBI>KEHNE MHOTOKJIETOYHBIX JKMBOTHBIX. IInTaHne *kuBOTHBIX. [IMTaHNE MO3BOHOYHBIX
XKHUBOTHBIX. J[pixanue xuBOTHBIX. KoxHoe npixaHue. JKabepHoe 1 JIETOUHOE AbIXaHHE.
HLIXE[HI/IG IIO3BOHOYHBIX JXHWBOTHBIX. 9BOJIIOIII/IOHHOG YCIOXHCHHUE CTPOCHUA JICTKUX
MTO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucTeMa 4YerloBeka. MeXaHu3M BEHTHIISILIUU
JIETKUX y OTUI U MJEKONMUTAIOMUX. TpaHCIOPT BEUIECTB Yy OPraHU3MOB. TpaHCHOpPT
BEHIECTB y JKMBOTHBIX. KpOBEHOCHas cucreMa M ee opransl. KpoBeHOcHas cucrema
MO3BOHOYHBIX J>KMBOTHBIX. Kpyru KpoBooOpaleHHs. DBONIOUUOHHBIE YCIOKHEHHS
CTPOECHHSI KPOBEHOCHOM CHUCTEMBI II03BOHOYHBIX KUBOTHBIX. BhIeNeHne y OpraHu3MOB.
Broigenenue y xuBoTHbIX. CokparuTenbHble Bakyonu. Oprasel BelaesneHus. CBsi3b
IIOJIOCTH TeJla C KPOBEHOCHOM W BBIICIMTEIBHOM cUCTeMamHu. BelaeneHue y




IIO3BOHOYHBIX XHUBOTHBIX. 3aHII/ITa Y MHOTOKJICTOYHBIX J>XHBOTHBIX. HOKpOBBI n ux
MPOU3BOMHBIC. Pa3mpakMMOCTh W PETyNAlMsS y OpTraHu3MOB. Pa3ipaKMMOCTh Y
OJIHOKJIETOYHBIX  OpraHM3mMoB. Takcucel. Paznpaxumocts U perymsinus y
MHOTOKIICTOYHBIX pacTeHuil. POCTOBbBIE BElleCTBA U X 3HAYCHHE.

HepBHas cuctema u pediaekTopHas peryysius Y MHOTOKJICTOYHBIX KUBOTHBIX. HepBHast
CHCTEMa M €€ OTJeNbl. DBOIOIMOHHOE YCIOKHCHHUE CTPOCHHS HEPBHOM CUCTEMBI Y
JKNUBOTHBIX.

PazpaboTka anropuTMoB U mporpamMm il d3HPEeKTHBHON (HYHKIIMOHATLHONW aHHOTAITIH
TCHOMOB, TPAaHCKPHUIITOMOB, MPOTEOMOB, METa0OJIOMOB MUKPOOPTaHU3MOB, PACTCHUH,
JKHBOTHBIX M YeJIOBEKa

OpFaHI/I3M YCJIOBCKA U €ro 31I0pOBLE
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Opranbl M CHUCTEMBI OpraHOB 4YenoBeka. OTAenbl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Pedrniekc m peduiekTopHas jayra. be3ycioBHble M YCIOBHBIC pPe(IICKCHI.
I'ymMopanbHasi perynsiiya ¥ SHIAOKPHWHHAA CUCTEMa >KUBOTHBIX M uesioBeka. JKenesbl
SHJIOKPUHHOW CUCTEMBI U UX FOPMOHBIL. JleiicTBuEe ropMoHOB. B3anMOCBsA3b HEPBHOU U
SHIOKPUHHOU cUCTeM. [ mmoramamo-runodusapHas cuctema. Pedaexc n pedekropHas
nyra. be3ycloBHEIE U YCIOBHBIE PeQIICKChI

5.2

3ammra opranm3sMa oT Ooje3Hedl. MMMmyHHas cucremMa denmoBeka. KieTouHwId u
CYMOpaJbHBIA ~ MMMYHUTET.  BpokaeHHbI, mnpuOOpeTeHHbI  crenuduyecKui
UMMyHUTET. Teopust KIIoHAIBHO-ceNnekTuBHOTO nMmyHuTeTa (I1. Opmux, @.M. bepsrer,
C. Tonerapa). BocmanurenpHble OTBETHI OpPTraHU3MOB. POJIb BPOXKICHHOTO HMMYHHUTETA
B Pa3BUTHH CHCTEMHBIX 3a00J1eBaHUH
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KposenocHas cucrema u ee opranbl. Cepjile, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpoBooOparienus. PaboTa ceparma u ee peryisims
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Hpixanne uyenmoseka. [luddy3us ra30B depe3 MOBEPXHOCTh KIETKU. JlpixatempHast
cucTeMa uejoBeka. JlpIxaTenbHas MOBEPXHOCThb. Perymsius apixanus. JlpIxaTeiabHbIC
00BEMBI

5.5

HnmeBapHTeana;[ cucrema YCJIOBCKaA. OTIIGJH)I IMUIIEBAPUTEIILHOTO TpakxkTa.
HI/IH_IeBapI/ITeJ'IBHLIC KEIIC3hbI. BHy’[’pI/IHOJ'IOCTHoe 1 BHYTPUKIICTOYHOC MMUIICBAPCHUC

5.6

IHokpoBer w wux mpomsBogHele. Opranbl BbeigeneHus. Iloukn. Ctpoenune u
¢bynKmoHupoBanue HegpoHa. DuibTpanus, cekpenus U 00OpaTHOE BCACBIBAaHHE Kak
MEXaHH3MBI paboThl OpraHoB BbleneHus. O0pa3zoBaHUe MOYH Yy YeJOBeKa

5.7

I[BI/I)KeHI/IC YyeJI0BeKa: MElIeYHas cucreMa. CKelIeTHEIC MBIIIIBI U UX pa60Ta. CTpO@HI/Ie
1 TUIIBI COCANHCHUA KoCTel

Teopus 3Bosonu. Pa3BuTue xXu3HU Ha 3emiie

6.1

OpommononHas Teopus Y. [lapsuHa. IIpeamnochbulku BO3HWKHOBEHHS IapBUHH3MA.
Kuznp u Hay4Has aedarensHOCTh Y. [lapBuHa.

HBwkymme cwiel 3Bodonmu BuAoB 1o Y. JlapBuHy (BBICOKAas WHTEHCHBHOCTH
Pa3MHOEHUS] OPTaHU3MOB, HACIIEJICTBEHHAs! N3MEHYMBOCTh, O0pH0a 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cuaTeTndeckoir Teopun dBoirormu (CTD). HedtpampHas Teopus
sBostori. CoBpeMeHHasl BOJIIOLMOHHAS OMOJIOTHs. 3HAUYCHHE BOJIIOIUOHHON TEOPHH
B (hopMHpOBaHNY €CTECTBEHHO-HAYYHON KaPTHHBI MUPa




6.2

[omymnsimmsa kak sJeMeHTapHas eAWHHNA 3BOONUH. COBPEMEHHBIE METOIbI OICHKH
TEHEeTHYECKOTO Ppa3HooOpa3us W CTPYKTypbl momyiauuil. M3meHenue reHodoHaa
MOMYJISIIMK  KaK  3JIEMEHTapHOE HBOJIIOLMOHHOE SBJIEHHE. 3aKOH TEHETHYECKOTO
paBHoBecus J[xx. Xapau, B. BaiinGepra.

OnemeHTapHbIe (aKTOPHl (IBIKYLIME CHIIBI) JBOJIONMH. MyTalMOHHBIH Tpolecc.
KomOnnarvBHas wm3MeHuUMBOCTh. /Jlpelid TeHOB - ciydaiiHple HEHalpaBlICHHEIE
W3MEHEHUs YacToT ajviesield B monmyssuusax. D¢ ekt ocHoBarens. Murpanuu. M3omamus
TIOMYJISAIIAN: Teorpaduieckas (MpOCTPaHCTBEHHAS ), OMOJoTHIeCcKas (PEempOyKTHBHAS).
EcrectBenHblii 0TOOp - Hampasistomuil ¢Gakrtop sBomonun. GopMbl ecTECTBEHHOTO
oTOopa: ABIKYIINH, CTaOMIM3UPYIOMNN, pa3pbIBaromnil (qu3pynTHBHBIN). [lomoBoii
0T00D.

[Ipucnoco6eHHOCTh OPraHM3MOB KaK pe3ysibTaT MHUKPOIBOMIONWH. BO3HHKHOBEHHE
npucrnocoOsieHnii 'y opranu3mMoB.  Apomopdo3sl ¥ uauoazantauuu.  [Ipumepsr
MpHCIIoco6ieHnil y opranu3MoB. OTHOCUTENBHOCTH NMPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xputepun u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT MHUKPOIBOJIOLHH.
W3zonsius - kimoveBoit haktop BumoodpasoBanus. [IyTu u criocoObl BUA0O0Opa30BaHHUS:
almoniaTpudeckoe (reorpapuiaeckoe), CAMIaTprdeckoe (IKoJIoTHIecKoe), "MrHOBeHHOE"
(momumnonan3anus, rudpuar3anus). JauTenbHOCTh BONMIOMUOHHBIX IPOLIECCOB.
Mexann3Mbl GOpMHUPOBAHUS OHOIOTHYECKOTO Pa3HOOOPA3HsL.

Pone  sBomonMOHHON OHONOrMM B pa3pabOTKE HAayyHBIX METOAOB COXPaHEHUS
OuopazHooOpa3ua. MUKpPO3BOIIOLMST M KOJBOJIIOLMS IapasuTOB M HMX XO3SEB.
MexaHn3Mbl HOPMHUPOBAHUS YCTOMYUBOCTH K AaHTUOMOTHKAM M CIOCOOBI OOpHOBI ¢ Hel

6.3

MeToapl U3yYeHHS MAaKpOdBOJIOLUH. [lajJeOHTOIOrHYECKHE METOAbl H3yUYEHHS
spomonuu. [lepexomnbie GopMbl 1 QUIOTCHETUYECKUE PSIIBI OPTaHU3MOB.
buoreorpaduyeckne MeTompl u3ydeHHS HBomrormH. CpaBHeHue (opsl W (ayHbI
MaTepUKOB M OCTPOBOB. buoreorpaduyeckue obmactu 3emin. Bunpbl-sHaeMukn u
PEIIUKTHI.

OMOpHOIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTUIECKHE METOIbI U3YUYCHHUS IBOIIOINU.
I'emeTnueckrue MeEXaHM3MBI DBOJIIOIMKA OHTOIEHE3a W TOSBIEHHS DBOJIOIMOHHEIX
HOBIIECTB. ['OMOJIOTMYHBIC ¥ AaHAJOTMYHbIC OpraHbl. PyTuMeHTapHbIC OpraHbl H
aTaBU3Mbl. MOJICKYJIIPHO-TCHETHYCCKUE, OMOXUMUYCCKHE U MATEMAaTUYCCKUE METOJIbI
W3ydeHHs OHBOJIONMU. ['oMonormynbie TeHbl. COBpPEMEHHBIE METOJbl TMOCTPOCHHS
(PMITOTCHETHYECKUX JIEPEBBEB. XPOMOCOMHBIC MYTAIIUK U BOJIIOIUSI TEHOMOB.,

OO0mue 3akoHOMEepHOCTH (TpaBWia) H3BOMIOIMHA. HeoOpaTuMOCTh  IBOIIOIUML.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB YBOJIIOLIUU

6.4

Hayunple THITOTE3bI MPOWCXOXKISHUS >KM3HM Ha 3emie. AOHOreHe3 W IMaHCIICPMUS.
JloHaydHBIC TIPENCTABJICHUS O 3apOXKIACHUM KU3HU (KpeanumoHm3Mm). [wmmoresa
MOCTOSIHHOTO CaMO3apOKJICHUsI KU3HU M ee ompoBepxeHue onbitamu . Penu, JI.
Crnamnannanu, JI. Iacrepa. [IpoucxoxaeHue )KU3HU U acTPOOHOIOTHSL.

OcHOBHBIC OTalbl HEOPraHWYecKoW odBojtonuH. [lnaHerapHas (reosiormyeckas)
ABONIONMS. XUMHUYECKasi SBONIONHA. AOHUOTEHHBIN CHHTE3 OpPTaHMYEeCKHX BEIIECTB W3
meopranmdeckux. Omeir C. Mmmuiepa u I'. HOpu. OOpazoBanue mNOIUMEPOB W3
MoHoMepoB. KoarepBatHast runore3a A.M. OmapuHa, THIIOTE3a MEPBUYHOTO OyIHOHA
k. Xonneiina, renernyeckas runoresza . Memnepa. Pubosumsr (T. Yek) u runoresa
"mupa PHK" Y. I'un6epta. ®opmupoBaHre MeMOpaH 1 BOSHUKHOBEHHE MTPOTOKIICTKH.
Ucropus 3emnn u MeTonasl ee wu3ydeHus. lckomaemble OpraHMYECKHE OCTaTKH.
l'eoxporonorust u ee MeTonasl. OTHOCHUTENbHAS W aOCOMIOTHAS TE€OXPOHOJIOTHA.
I'eoxpoHONOrHYECKas MIKajia: S0HbI, PbI, IEPHOIBI, ITTOXH.

HavanpHple aTamer opraandeckoi »Boonun. [losBiaeHre i 3BOMIONNS TIEPBhIX KIETOK.
OBomonus  MeTabonu3Ma. BoO3HUKHOBEHHWE TEepBBIX dKocucTeM. (COBpEMEHHBIC




MUKPOOHBIE OMOIICHKH KaK aHajor MepBbIX Ha 3emiie cooOiecTB. CTPOMATOIMTHL
[IpokaprOTEI U DYKapHOTHI.

[Ipoucxoxienre dykapuoT (CUMOHOTEHE3). DBOIOIHUOHHOE MPOUCXOXKIICHHE BUPYCOB.
[IpoucxoxnaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl IBOJIOLMU BHICIIMX pacTeHHH. OCHOBHbIE apoMOpP(O3bl PaCTEHHH.
Brixon pacrenuii Ha cymry. IlosiBiIeHHuE CIIOPOBBIX PACTEHUN U 3aBOEBAHME UMU CYILU.
Cemennble pacteHus. [IporcxoxaeHue BETKOBBIX PACTEHUM.

OCHOBHBIE 3Tambl SBOJIOLNUH >KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl JKUBOTHBIX.
Bennckas ¢dayna. KemOpwmiickuii B3pBIB - TIOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble
XOpAoBble XKMBOTHBIE. JKM3Hb B BOjAe. ODBOMIONMSA TO3BOHOYHBIX. llpomcxoxneHue
ampubuit wm penrtmwiui. [IpoucxoXaeHWEe MIICKONHUTAIOIMMUX ©W NTTHIL. [IpuHITHUD
KIto4eBoro apomopdosa. OcsoeHne 6€CrO3BOHOYHBIMH U [TO3BOHOYHBIMH >KUBOTHBIMH
CYUIH.

PasButne xm3HM Ha 3emisie MO 3paM W MeEpUOJaM: apXel, NMpOTEepOo30H, MalIe030M,
Me3030M, KaliHO30M. OOmias XapaKkTepUCTHKa KJIWMAaTa M TEOJIOTHYECKHX IPOIECCOB.
[losiBnenne u pacuBeT XapakTEpHBIX OPraHU3MOB. YTJICOOpa30BaHME: €ro YCIOBHUS H
BJIMSIHUE HA TA30BbBIH COCTaB aTMOC(EPHL.

MaccoBble BEIMUpaHUS - 3KOJOTHYECKHE KPHU3HUCHI MPOULIOro. [IpudMHEL M ciaencTBus
MaccOBBIX BbIMHpaHuil. COBpEMEHHBIN IKOJIOTHIECKUI KPU3HUC, €r0 0COOCHHOCTH

6.5

Pasmenst w  3amaum  aHTpomosormu. Mertonel  aHTpomnosoruu.  CTaHOBIEHHE
MIpeJICTaBJIEHUI 0 IPOUCXO0KIeHUHN yesoBeka. COBpeMEHHbIE HayUHbIE TEOPHH.
CxoncTBO denoBeKa C  KMBOTHBIMHA. CHCTEMAaTHUYECKOE TIOJOKEHHE UeJOBEKa.
CBUAETENBCTBA CXOACTBA YENOBEKA C >KUBOTHBIMH: CPaBHUTEIBHO-MOP(OIIOTHUECKHE,
AMOpHOTIOTHIECKHE, (DH3UOIOTO-OMOXUMHUYECKHe, ToBeaeHueckne. OTIMINSI deloBeKa
OT XMBOTHBIX. [IpsMOX0X/I€eHNEe M KOMIUIEKC CBA3aHHBIX C HUM IpHU3HaKoB. PazBurue
TOJIOBHOTO MO3ra ¥ BTOPOH CUTHAJILHON CHUCTEMBL.

HBwxkyume cuibl  (hakTopsl) —aHTpONOreHe3a:  OHOJIOTHMYECKHE,  COLHMAaJbHBIC.
CooTHollIeHre OMOJIOTHUECKUX W COMUABHBIX (DaKTOPOB B aHTPOIIOTrEHE3E.

OCHOBHBIE CTaAMM AHTPOIOreHe3a. ABCTPAJONUTEKH - JBYHOTHE NPEIKU JIOJEH.
UYenoBek yMmenblil, NIEpBbIE U3TOTOBICHUS Opyaud Tpyna. UeloBek NpsIMOXOASIIUN U
MepBBI BBIXOJ JoAel 3a mpexensl Adpukn. Yemoek reimensOeprckuii - oOmmid
MpeIOK  HeaHAEepPTATbCKOTO  YeloBeKa M dYeloBeka  pa3yMmHoro.  Yemnosek
HEAHJEPTAJbCKUM KakK BUJ JIOACH XOJOAHOro KiauMara. YenoBek pa3yMHBIN
COBPEMEHHOI'0 THWIIA, JACHUCOBCKHH YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a MpeaeaMu
Adpuxkmn.

DBOIONMSA COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBINM OTOOp B MOMYJLMSIX YeJIOBEKa.
MyTanmoHHbli Tiporiecc W noiauMop¢usM. [lomynsnuoHHbIE BOJHBI, Jpeld TeHOB,
mMurpauus 1 "3¢¢pexT ocHOBaTeNA" B MOMYJISIHUIAX COBPEMEHHOTO YeJIOBEKa.
UYenoseueckue pacel. [lonsTie o pace. bosbime packl: eBporeongHas (e€Bpasuiickas),
aBCTpaJlo-HErpouaHas (9KBaTOpUaibHAsA), MOHrOJOMAHAS (A3MATCKO-aMEpPUKAHCKasl).
Bpems u myTm pacceneHus d4enoBeka MO IulaHeTe. EMUMHCTBO wyesloBEUeCKHX pac.
Hayunas HecocTosTenbHOCTh pacu3Ma. IIpucnocoOieHHOCTh 4YelloBeKa K Pa3HbIM
YCIIOBUSIM OKpY’Karoller cpenpl. BimsHue reorpaduueckoi cpeabl u apeiida reHoB Ha
MOPQOIIOTHIO B (PU3HOIIOTHIO YeTIOBEKa

DKOCHCTEMBI U TMPUCYIIIHE UM 3aKOHOMEPHOCTH

7.1

Paznensl u 3anaun 3xon0ruu. CBS3b 3KOJIOTHHU € IPYTUMH HayKaMH.
Mertoasl sxonorun. [loneBsie HaOMOACHUS. DKCIIEPUMEHTHI B DKOJIOTHHU: IPUPOTHBIE U
nabopatopHele. MozenupoBaHue B HKOJOTMH. MOHHMTOPHHI OKpY’KaIOIIEH Cpemsl:




JIOKAJIbHBIN, PETHOHAIBHBIN U TJI00aBHBIN

7.2

Okosornueckue  (GakTOpsl M 3aKOHOMEPHOCTH HuX AeiictBus. Kiaccudukanums
9KOJIOTHYECKHX (aKTOpOB: a0MOTHUYECKHE, OHOTHYECKHEe, aHTpororeHHsle. OOmme
3aKOHOMEPHOCTH JAeHCTBUS dKoyoruueckux (akropos. [IpaBmino muammyma (K.
Mnpenrens, F). Jlubux). TomepaHTHOCT. OBPUOMOHTHBIE W CTEHOOHOHTHBIC
OPraHu3MBbl.

Abuotnueckue Qaktopbl. CBeT Kak 3Komoruveckuil Qakrop. /[leiictBue pasHbBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHM3MBbl. OKOJOTMYECKHE IPYMIBl PAaCTEHUH U
JKUBOTHBIX 10 OTHOIIEHWIO K cBery. CurHampHas poiib cBeTa. DOTOmepuoau3M.
Temmeparypa kak skonormdeckuii ¢akrop. JleicTBue Temmeparypsl Ha OpPTaHU3MBIL.
[NoiikunoTepMHblE U TOMOHOTEPMHBIE OpPraHWU3MBL. ODBPUTEPMHBIE W CTEHOTEPMHBIE
OpraHu3MBbl.

BrnaxkHocTh Kak akonoruyeckuid akrop. IlpucmnocobieHust pacTeHui K MOIAEpKaHHIO
BogHOTO Oamanca. Kinaccudukarys pacTeHU 10 OTHOIICHHIO K Boje. [Ipucmocobmenus
KHBOTHBIX K H3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenpl ob6WTaHMA OPraHM3MOB: BOJHAS, Ha3€MHO-BO3AYIIHAS, MOYBEHHAs, TITyOWHHAS
MOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. ®OU3NKO-XMMHUYECKUE OCOOCHHOCTH Cpen
oOuTanus opranu3moB. [Ipucrnocobennst OpraHu3MOB K JKU3HU B PAa3HBIX Cpejax.
buonornueckne purmbl. BHemHne u BHyTpeHHHE PHUTMBL. CyTOUHBIE M TOAMYHBIC
put™MBL. [IpruCcocoOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBHH KHU3HU.
’Kuznennsie ¢hopmer opranuzMoB. llonsaTue o xusneHHoH Gopme. XKusHeHHBIE POPMBI
pacTeHHid: OepeBbs, KyCTapHUKH, KyCTApHUYKH, MHOTOJICTHHE TpaBbl, OJHOJICTHHE
TpaBbl. JXKu3HeHHBIE (OPMBI J>KMBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a3pPOOWOHTHI.
Oco0eHHOCTH CTPOEHUsI U 00pa3a >KU3HH.

buotnueckne ¢dakTopel. Bumbl OMOTHYECKMX  B3aUMONEHUCTBHNA: KOHKYPCHITHS,
XHUIIHAYEeCTBO, cuMOMo3 u ero Qopmel Ilapasurusm, Koomepamms, MYTyalu3M,
KOMMeEHCal3M (KBapTHPAaHTCTBO, HaxJieOHH4YecTBO). Herpodrueckue B3anMoaencTBus
(Tomnueckue, Qopudeckue, (padbpuueckue). 3HaueHHEe OMOTHYECKHMX B3aMMOICHCTBUI
JUId CyIIECTBOBAHHS OpPraHM3MOB B cpeae oOutanus. [IpuHIMD KOHKYpPEHTHOTO
HCKITIOUEHHS

7.3

OKOJIOTHYecKre XapaKTepUCTUKH nomysanuu. [lomynsamnus kak 6uonornyeckas cucrema.
Posie HeogHOpOIHOCTH cpenbl, HU3UUECKUX OapbepoB U 0COOEHHOCTEH OMOJIOTHH BUAOB
B (popMUpOBaHMM TPOCTPAHCTBEHHOH CTPYKTYphl momyisiuuii. OCHOBHBIE IMOKa3aTenu
MOMYJISINN: YUCIEHHOCTb, IJIOTHOCTD, BO3PACTHAS U MOJIOBask CTPYKTYpPa, POKAAEMOCTb,
MIPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIHA.

OKojoru4ueckas CTpykTypa nomyianud. OLeHKa YHCIEHHOCTH MOIyJsinuu. J[nHamuka
MOMYJISIIMK U ee peryisanus. buoTnueckuit moTeHuuan mnomyiasuuu. MoaenupoBaHue
JUHAMHKH MOMyJAIuH. KpuBbIe pOCTa YUCIEHHOCTH NMONMYJSNU. KpuBbEIe BEIKHBAaHUS.
Perynsauust uncneHHOCTH MOMYJSIIKA: POJib (PAKTOPOB, 3aBUCALIMX M HE 3aBUCSIIUX OT
IDIOTHOCTH. DKOJIOTHIECKHUE cTpaTerun BUIOB (I- u K-cTparerum).

[lonsatne 06 sKkosormueckoi Hume BUxa. MectooOutaHue. MHOTOMEpHas MOJIENb
skojorndeckoil Humu  JIx.JM. XarumHcoHa. Pa3Meprl 3IKOJOrMYECKOW  HUILH.
[ToTeHumaneHas M pean30BaHHAasT HALIM.

Bun xak cucrema momynsuuii. Apeansl BUIOB. Bunbl M uX KU3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH TIOBEJCHHS W MWIpAaldil JKUBOTHBIX. bHOJIOrMYecKHe WHBa3UU
qy>KE€pOJHBIX BUIOB
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CoobmectBa opranu3mMoB. buonenos u ero crpykrypa. CBsi3m MEXAy OpraHU3MaMiy B
6uorieHo3e. DxocuctemMa Kak OTKpeIiTas cuctema (A.J[k. Tencnun). OyHKIMOHAIbHBIE
OJOKM OpraHM3MOB B OSKOCHUCTEME: MPOJYLEHTHI, KOHCYMEHTBI, pEIyICHTHI.




Tpodudaeckue ypoan. Tpoduueckne menu u ceTH. AOHOTHUECKHE OJOKH SKOCHCTEM.
[TouBsl 1 Wbl B 3KOCHUCTEMAaX. KpyroBOpoT BelIeCcTB U IOTOK YHEPTHUU B IKOCHUCTEME.
OcHOBHBIE TOKa3aTeNX JKOCHCTEMBl. buoMacca W TPOAYKIHA. DKOJIOTHYCCKUE
MUPaMUBI YUCENT, OMOMACCHI M SHEPTHUH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKieccuu. IlepBuyHble U
BTOPHYHBIE CYKIIECCUM M HX MPUYUHBI. AHTPOIIOTEHHBIE BO3JEMCTBUS HA CYKIIECCHU.
KnmakcHoe coobrmiecTBo. bropasnooOpasue 1 MoiHOTa KpyroBopoTa BEIIECTB - OCHOBA
YCTOWYHBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCHCTEMBI. AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMA. ATPOIICHO3.
Paznuuans mexry aHTpONOTEeHHBIMH U IPUPOTHBIMU 9KOCHCTEMAMHU.

VYp6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeMm. lopoackas ¢uopa u
(dayna. CuHaHTpONM3amus TOPOJCKOW (QayHbl. buonormueckoe H XO03SHCTBEHHOE
3HAYEHHE AarpodKOCHUCTEM U YpPOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJECUCTBUN OPTaHU3MOB B DKOCHCTEMAX.

[lepeHoc 2HEprHMM W BEMIECTB MEXIY CMEKHBIMH DSKOCHUCTEMaMHU. Y CTOWYHBOCTh
OpraHus3MoOB, HOHy.HfIHI/Iﬁ U DKOCHUCTEM B YCIOBHAX €CTCCTBCHHBIX W AHTPOIIOTCHHBLIX
BO3IEHCTBUI
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buocdepa - obmennanerapras 060109ka 3emMiH, TIe CYMIECTBYET WM CYIIECTBOBAJIA
xm3Hb. Yuenue B.M. Bepnaackoro o Omoctepe. Obnactu Ouocdepsl M ee coOCTas.
XKuroe BeriecTBo OMocdepsl U ero GyHKIINH.

3aKOHOMEPHOCTH CymiecTBOBaHus Onochepsl. OcobeHHOCTH Onocdeprl Kak riIo0aTsHON
9KOCHCTeMBI. JlMHaMHu4eckoe paBHOBecne B Ouocdepe. KpyroBopoTbl BemiecTB u
OMOTeOXMMHUYECKHE ITUKIBI (YTIepoaa, a30Ta). PUTMUYIHOCTS siBIIeHUI B Onocepe.
3onanbHOCTE Orocdepsl. [TonsTre o 6nome. OCHOBHBIE OMOMBI CYIIN: TYHJIPa, XBOHHbIC
Jieca, CMEIIaHHbIEe ¥ ITUPOKOJIMCTBEHHBIE JIeca, CTEH, CABAHHBI, ITyCTBIHH, TPOITHYECKIE
jeca, BEICOKOTOphsl. KiuMat, pacTUTeNbHBIN 1 )KUBOTHBI MUP OMOMOB CYIIIH.
Crpyktypa W GYHKIOMSA JKHBBIX CHCTEM, OIGHKa HX PECYpPCHOTO MOTEHIHAla |
OonochepHbIX GyHKLIUHA

7.6

OKoJIoTHUeCKHe KPH3UCHI W WX TNpUIWHBL Bo3zeictBue denoBeka Ha Oumocdepy.
3arpsizHeHHe BO3IyIIHON cpenbl. OXxpaHa Bo3ayXxa. 3arps3HeHue BOJHOU cpenpl. OxpaHa
BOAHBIX pecypcoB. Paspymenme moussl. OxpaHa TOYBEHHBIX pecypcoB. M3meHneHue
KJIMMarTa.

AHTpOTIOTEHHOE BO3/JEHCTBHE HA pPACTUTENBbHBIM © JKUBOTHBIH Mup. Oxpana
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIEC IPUHLUIBI OXPaHbl NpUposl. KpacHble
kaurd. Oco0o oxpansembie npupoanabie Tepputopun (OOIIT).

Boranuueckue cagpl 1 300JI0THUYECKUE TAPKH.

OcCHOBHBIE IPUHIIUITBI YCTOWYMBOTO Pa3BUTHS YeIOBEUECTBA U PUPOBL. ParroHanbHoe
MIPUPOIOTIONE30BAHNEC M COXPAHEHHE OHOJIOTHYECKOT0 Pa3HO00pasus 3eMiTH
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