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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma o yuebnomy npeamery "buonorus" (manee - 6M0I0THsI) HA YPOBHE CPEAHETO
ob1ero obpa3zoBanus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBanuu B Poccuiickoit ®enepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yuebHoro npeamMera «bronorus» u OCHOBHBIX IMOJIOKEHHUH (enepanbHO paboueit mporpaMMsl
BOCIIUTAHMS.

VYueOnsnii npeamer «buonorus» yrioyonéanoro yposHst nzydenus (10—11 kmaccer) sBisercs
OJHMM W3 KOMIIOHEHTOB mpeaMeTHon obnactu «EcTecTBeHHO-HayuHBbIe mpeaMeTs. CormacHo
nonoxenusMm GI'OC COO npodunbHble yueOHbIE PEAMETHI, U3ydaeMble Ha yriIyOJIEHHOM YPOBHE,
SABIIAIOTCA crocoboMm nudpdepeHnmranun o0yyeHUs Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUS U
MpHU3BaHbl O00ECIEUUTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOILMM, CPEIHUM OOIIUM, CPEIHUM
npodeccuoHaNbHBIM U BbICHIMM OOpa3oBaHHeM. B To ke Bpems KaxIbplii U3 3TUX Yy4eOHBIX
IPEIMETOB [ODKEH OBITh OpPHEHTHPOBAH Ha IPUOPUTETHOE pEILIEHHE 00pa30BaTENIbHBIX,
BOCIIMTATEIbHBIX M PAa3BHBAIOLIMX 337a4, CBA3aHHBIX C MpodopueHTanueil o0ydaromuxcs Hu
CTUMYJIUPOBAaHWEM MHTEpeca K KOHKPETHOH O0JIaCTH HAayYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIUHOM, SKOJIOTHEH, TICUXOJIOTHEH, CHOPTOM MJIH BOCHHBIM JIEJTIOM.

[Iporpamma no yuebnomy npenmety "buonorus" naér nmpeacraBieHue O HETH U 337a4ax
n3ydeHus yueoHoro npeamera «bronorusy Ha yriryOa€HHOM ypoBHE, OmpeessieT 00s3aTebHOe
(MHBapUaHTHOE) TMPEAMETHOE COJAEpkKaHHe, €ro CTPYKTYpPHUpOBaHUE IO pasfesiaM U TeMa,
pacrpenieieHue 1o KjiaccaM, peKOMEH/1yeT OCIeI0BaTeIbHOCTh U3yUeHHs yueOHOro Marepuaia
C y4€TOM MEXIpPEAMETHbIX M BHYTPHUIIPEAMETHBIX CBs3ed, JIOTMKM YyueOHOro Impolecca,
BO3pAcCTHBIX OCOOEHHOCTEH oOywarommxcs. B mporpamme mo OMOJOrUM peayn30BaH IMPUHLIHUIL
MIPEEMCTBEHHOCTH C H3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHMs,
Omarojaps 4yeMy IpPOCMaTpUBAEeTCsl  HANpPaBICHHOCTh Ha  IOCJIENYyIOIlee  pa3BUTHE
OMOJIOrMYECKUX 3HAHWM, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHME E€CTECTBEHHO-HAY4YHOI'O
MHUPOBO33PEHHUS, KOJOTUYECKOTO MBIIIICHHS, IPEICTAaBICHUI O 310pOBOM 00pase *KHU3HU, Ha
BOCIIUTaHUE OEPEKHOTO OTHOIIEHUS K OKpYXKaloImel NpupomaHoi cpexe. B mporpamme mo
OMOJIOTMM TakXe IOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buosorus» B peanuzaunuu
tpeboBanuit ®I'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM
pesynbrataM oOydyeHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIbHOM
NEeSTeIbHOCTH OOYy4arolUXcsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOrHYecKkoro oOpa3oBaHUS Ha
YPOBHE CpeTHEro 001Iero 00pa3oBaHuUs.

VYueOHblii npeamer «buonorus» Ha ypoBHE CpeaHero o0mero odpa3oBaHHs 3aBepIIacT
Ouosiornueckoe 0Opa3oBaHUE B IMIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YIIIyOJeHHe 3HAaHUN
oOydaromuxcsi O JKMBOM MpHUpOJE, OCHOBAX MOJICKYJSIPHON U KIETOYHOW OuOoJIOTHH,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU, CENIEKIUH, OMOTEXHOJOTHH, BOJIOIHUOHHOTO
YUEHHS U KOJIOTHH.

N3yuenue yuebHOro npenmMera «buonorus» Ha yrirybjeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJrOTOBKY OOYyYaloMmMXCsl K TOCIEAYIOIEMY MOJYyYeHHIO OMOJOTHYECKOro oOpa3oBaHUs B
By3aX M OpraHM3aLUsAX CPEAHEro mpodeccuoHaabHoro odpasoBanusi. OCHOBY €ro coJepKaHHs
COCTaBIISIET CHUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYUYEHHBIX MPU HU3YYEHUH OOyYarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX Ppa3/ejoB OHOJOTMUM Ha YpPOBHE OCHOBHOTO OOIIEro
obpasoBanus, B 10—11 ximaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, pacIIMpPEeHbl U YTIyOJIeHbI
OuoJIOTHYECKHEe 3HAHUS O PACTEHUsX, KUBOTHBIX, TprOax, OakTepusx, OpraHU3Me 4YeJIOBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHHUTEIHHO BKJIIOYEHBI OHMOJIOTHMYECKHE CBEJICHUS
MIPUKIIATHOTO U TOMCKOBOTO XapaKTepa, KOTOPbIe MOXKHO HUCIOJIb30BaTh KaK OPUEHTUPBI IS



mocleaytomero Beidopa npodeccun. Bo3mMoxkHa Takke MHTErpaiusi OMOIIOTUYECKUX 3HAHUHU C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TTOJTYICHHBIMHI 00YUYaIONTUMUCS TIPU U3YICHUH (PU3UKU, XUMHH,
reorpaduy 1 MaTEMaTHUKH.

Crpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBOJIIOIMOHHBIA IMOAXOMAbI K M3ydeHHto Ouonoruu. COrjiacHO UM, H3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IJIsl AKUBBIX CUCTEM PA3HOr0 YPOBHS OpraHU3allNH,
SBOJIIOIIMM OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHEeHHs] OHOJOTHYEeCKOro pasHooOpasus
mnaHeTel. Tak, B 10 Kimacce M3y4arOTCSs OCHOBBI MOJICKYJSIPHOW M KJIETOYHON OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKU U CEJICKIIMU, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, aKTyaIH3UPYIOTCS 3HAHUS OOydYalomuxcs M0 OOTaHWKE, 300JI0THH, aHATOMHUU,
¢usnonorun yenoeka. B 11 kmacce u3yudaroTcs 3BOJIONMOHHOE YUYEHHE, OCHOBBI SKOJOTHUH U
y4eHue o ouocdepe.

VYueOubiii npeamer «buonorus» mnpu3BaH 00eCHEYUTh OCBOCHHE OOYYarOIIMMHUCS
OMOJOrMYECKUX TEOpUH M 3aKOHOB, WUJEH, NPUHLIUIOB W TMpaBWI, JIEKAINIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOr0o00pazuu u
OCOOCHHOCTSIX KJIETKH, OpPTaHW3Ma, IMOMYJSIUU, OHOILEH03a, IKOCHCTEMBI, O BBIJAIOIINXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OHOJOTHH, MPUKIATHBIX AacleKTax
Ouonoruueckux 3HaHWM. J{7s pa3BUTHSA U TOJEepKaHUS WHTEpeca o0yyaroumxcs K OMoJoruu
Hapsay CO 3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COJIEPKaHUHU MPOTPAMMBI 110
OMOJIOTHH TIPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAaHOBIICHUS W PA3BUTHUS TOW WM WHOU
obnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHHE BasKHEHIIIHX
OMOJIOTMYECKHUX M 9KOJOTHYECKUX MPOOIIeM.

Lenr n3yuenus ydyeOHoro npeamera «buonorus» Ha yriiyOIEHHOM YPOBHE — OBIIAJICHHE
0o0y4JarloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAJIBLHOW OpraHU3allid >KUBBIX CHCTEM
pPa3HOTO paHTa M MPUOOPETEHNE YMEHUHN HCIIOIb30BaTh ATH 3HAHUSA B (JOPMUPOBAHUU HHTEpECA
K omnpeaenéHHoi obnactu npodecCHOHaIbHON NEATEIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHEl, Win K
BBEIOOPY yUeOHOT0 3aBeICHUS JJIsl TPOJOHKCHUS OMOJIOTHIECKOT0 00pa30BaHusl.

JlocTtuxenne nenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOnE€HHOM YpPOBHE
o0ecTeunBaeTcsl pelIeHueM CIeIyIOInX 3a1au:

OocBOeHHE OOy4YalOIIMMHUCSA  CHUCTEMbl  OHMONOTMYECKUX 3HAHHW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIMIX, TMIOoTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBuiax,
COCTABJISIIOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIH) KapTHHY MHpa; O CTPOCHHH,
MHOT000Pa3uu U OCOOECHHOCTSX OMOJIOTUYECKUX CUCTEM (KJIETKA, OPTaHU3M, TOIYJISIHS, BUJI,
ouoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSX M COBPEMEHHBIX HCCICIOBAHUSX B
OHOJIOTHH;

O3HAaKOMJIGHHE  OOydYaromMxcsi €  METOAaMM  TO3HAHHUA  JKUBOM  NPUPOABIL:
MCCIIeIOBATEIbCKIMH METOJaMH OMOJIOTHYECKUX HAayK (MOJIEKYIISIPHON U KIIETOYHOW OMOJIOTHH,
SMOPHUOJIOTUN U OUOJIOTUM PAa3BUTHUS, TEHETHUKU U CEJEKIMU, OMOTEXHOJIOTUU U CUHTETHYECKON
OWOJIOTHH, TAJICOHTOJIOTHH, OSKOJOTHH), METOJaMH  CaMOCTOSITEIIBHOTO  IMPOBEICHUS
OMOJIOTMYECKUX HCCIENOBaHUi B JsabopaTopud U B mpuponae (HabmoaeHHe, H3MEpPEHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBNIaJICHUE OOYYaIONIMMUCS YMEHHSMHU: CaMOCTOSTEIbHO HAaXOOUTh, aAHAJIM3UPOBATH U
UCTIOJIb30BaTh OMOJIOTHYECKYH) WH(OPMAIMIO; TMOJIh30BATHCS OHMOJIOTUYECKOW TEPMHUHOJOTHEH U
CHMBOJIMKOI1; yCTaHABIMBATh CBA3b MEXK/y Pa3BUTHEM OHOJOTHU M COLMATBHO-IKOHOMHYECKIMHU
Y OKOJIOTUYECKUMH TMPOOJIIeMaMy YeJIOBEUeCTBA; OLEHUBAThH MOCIECTBUS CBOCH JESATeIhHOCTH
10 OTHOIIEHUIO K OKPYXKAIOIIEH TPUPOTHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/TOPOBBIO



OKpY’KaIOIIMX JII0JIei; OOOCHOBBIBATH M COOJNIONATh MEphl NPOPHIAKTHKH HH(EKIIMOHHBIX
3a00J€BaHN, TpaBWJIa TIOBEJACHHUS B TPHUPOJE U olecredeHuss 0e30macHOCTH COOCTBEHHOMU
KHU3HEACITEILHOCTH B UYPE3BbIYAWHBIX CUTYallUAX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPHITHS B 001acTH OMOJIOTHH;

pa3BuUTHE y O0YyYaIOIUXCS MHTEUIEKTYalIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBLIAIOUIMMHUCSA OTKPBITUSMHU M COBPEMEHHBIMU HCCIICAOBAHUSIMU B OMOJIOTHH,
pelaeMpIMi €10 TpoOiieMaMu, METOAOJIOTHEe OMOJOrHYecKOro HCCIeAOBaHUs, MPOBEACHUS
OKCHEPUMEHTAIbHBIX HCCJIEOBAHUHM, pelIeHus] OMOJIOTMYECKUX 3af7ad, MOJCTUPOBAHHS
OMOJIOTUYECKNX OOBEKTOB M MPOIECCOB;

BOCIIUTaHHE y OOyYaIOMIMXCsI IIEHHOCTHOTO OTHOIICHHUSI K JKMBOM NPUPOJAE B IEJIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUSIM; (POPMHPOBAHUE OSKOJIOTHYECKOW, TIE€HEeTHYEeCKON
IPaMOTHOCTH, OOILIEH KyJbTypbl MOBEAEHUS B MPUPOJE; MHTETPALMH €CTECTBEHHO-HAYUYHBIX
3HAHUIM;

npuobpereHre 00y4arImMMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOAOIOIB30BaHNUN
(cobsroieHne mpaBWJI MOBEACHUS B TMPUPOJE, OXpaHbl BHUAOB, AKOCHCTEM, OHochepsl),
COXpAaHEHHH COOCTBEHHOTO 3/I0POBBbSI M 3JI0POBbSI OKPYKAIOMIMX JIOAEH (COONMIONEHHUS Mep
npopmwiaktukd  3a0oneBaHui, oOecneueHMe  OE30MACHOCTH  JKU3HEAEATEIIBHOCTH B
Ype3BhIYAIHBIX CUTYALUAX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOrMYeCKUX 3HAaHUN U YMEHUI B OBCETHEBHOM KU3HU;

CO3/IaHHE YCJOBMM JJIi OCO3HAHHOrO BbIOOpa OOYyYaIOUUMUCS HHIUBUAYATbHOU
o0pa3oBaTeNbHON  TPaeKTOpUHU, CIOCOOCTBYIOIIEH mocienyromeMy NpodecCHOHATbHOMY
CaMOOITIPEICIEHUI0O, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMU HHTEpEeCaMM M IMOTPEOHOCTAMU
peruoxa.

OOmiee 4yuClIO YacoB, OTBEACHHBIX Ha HM3yuyeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpa3zoBanusi, coctaBisier 204 udaca: B 10 xmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEACIIO).

Ot160p opraHu3aOHHBIX (HOPM, METOJIOB M CPEICTB 00yUYCHUS OMOJIOTHH OCYIIECTBIISCTCS
¢ y4€ToM crielM(HKHU ero coAepKaHus 1 HAMIPABICHHOCTH Ha IPOAOKEHNE OHOIOTHYECKOT0O
00pa3oBaHMs B OpPraHU3ALUAX CPETHETO MPOPECCHOHATHFHOTO U BBICILIET0 00pa30BaHMUS.

OO0s13aTeNbHBIM YCIOBHEM TMPH OO0y4YeHHHM OMOJOTHUU HA YIrIyOJIEHHOM YPOBHE SBISETCS
MpOBEACHUE JA0OPATOPHBIX U TMpakTHueckux pabor. Takke yudacthue oOOydarOmIMxcs B
BBITIOTHEHUHM  TPOEKTHBIX U  y4eOHO-UCCIIEOBATENbCKUX palbOT, TeMaTHKa KOTOPBIX
OTNpeseNsAeTCS YUYUTEeNIeM Ha OCHOBE MMEIOIIMXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHve NpPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHoOU utorooi arrectauuu (I'A).

Tema 1. Buosorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornveckne Haykn M u3ydaemMble UMH Tpobiembl. DyHIaMeHTalbHBIC, NMPUKIATHBIE H
MIOMCKOBBIEC HAyYHBIE UCCIIEIOBAHMS B OMOJIOTHH.

3naueHue Ouonoruu B (POPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOU KapTHHBI
mupa. IIpodeccun, cBszaHHBIe ¢ Owonorueil. 3HaueHHWe OHOJOTHMHM B TPAKTHYECKOU
JEATEIIBHOCTH 4YEJIOBEKA: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
TIPUPOIBI.

JdemMoHcTpanuu

[optpetsi: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. 'apseit, I'.
Mennens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. 1. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBsi3b OMONOTUU C APYTUMHU Haykamuy, «Crucrema OMOJIOTHYEeCKHX
HayK».

Tema 2. ’KuBble cUCTEMBI M UX U3yYeHHUE

JXKuBble cuctembl Kak mpeaMeT u3ydeHus: ouosaoruu. CBONWCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTh, CJIOKHOCTh M YHOPAIOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHU3alusi, CaMOBOCIPOM3BEICHHUE, Pa3ApaXUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluyd >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIH,
OpraHu3MEHHBIH, MONYJISIUMOHHO-BHI0BOM, 3KOCUCTEMHBIN (OMOTEeO1IEHOTUYECKHIA ),
6uocdepnsiii. [Iponeccsl, npoucxoasiue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKH KHUBOTO.
XKuznp kak ¢opma cymecTBoBaHUS MaTepuu. Hayku, n3ydaromiye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHu3aluy.

N3yuenue xuBBIX cucTeM. Meroabl Ouonornyeckod Hayku. HaOmromenue, m3mMepeHwue,
SKCIEPUMEHT, CHUCTEeMaru3anus, MeraaHanu3. [loHsATHE O 3aBUCHMOW M HE3aBUCHUMOU
nepemeHHou. IlmanupoBanue okcnepumenta. IlocranoBka u nposepka rumore3. Hynesas
runote3a. [TonsTue BEIOOPKHU U €€ AO0CTOBEepHOCTh. Pazopoc B Guonornueckux JaHHbIX. OleHka
JIOCTOBEPHOCTH TMOJYYEHHBIX Pe3ynbTaTOB. [IpUUMHBI MCKAKEHMS PE3yIbTAaTOB SKCIEPHUMEHTA.
[ToHsATHE CTAaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmumelt 1 cxembl: «OCHOBHBIE TPU3HAKU IKU3HW», «bBHOIOTHYECKHE CHUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepun», « YpOBHU OpraHu3alluu KUBOH pupoab», «CTpoeHNe KUBOTHON
KIeTkn», «TkaHM  JKUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEUECKOI0  OpraHu3May,
«buoreonenos», «buocdepar, «MeToabl U3yUSHUS KUBOU MPUPOIBI.

Oo6opynoBanue: 1abopaTopHOe 000PYIOBAHUE JIJIsl IPOBEACHUS HAOIOACHUN, N3MEPCHHIA,
JKCIIEPUMEHTOB.

IIpakTuyeckass padora «Vcnonb30BaHUE Pa3IUYHBIX METOJIOB NPHU M3YUYEHUHU >KUBBIX
CUCTEM.

Tema 3. Buosorus KjieTku



Krnetka — cTpykTypHO-GyHKIIMOHATbHAS €IMHUIA )KUBOTO. ICTOPHS OTKPBITHS KIETKU.
Pabotsr P. I'yka, A. JleBenryka. Kinerounas teopus (T. [lIBann, M. lneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHOUN TEOPHH.

MeToapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHSA, Xpomarorpadus,
anekTpodopes, MeToA  MEYEeHbIX aToMoB, auddepeHraIbHOe UeHTpUudyrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (ukcuposanHvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kondghoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanun

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBann, M. lneliaen, P. Bupxos, K. M. bap.

Tabmuuer 1 cxembl: «CBETOBOW MHKPOCKOI», «JIEKTPOHHBIA MHUKpOcKom», «Mcropus
Pa3BUTHUS METOJ0B MUKPOCKOITI.

O6opynoBaHMe: CBETOBOM MHKPOCKOIN, MHUKpOINpENapaTbl PacTUTENbHBIX, KUBOTHBIX U
OaKTepUaTbHBIX KIETOK.

IpakTnyeckas padora «V3ydyeHue MeTOJOB KJIETOYHOM Ouonoruu (xpomarorpadus,
anextpodopes, muddepernuanbaoe neHTpudyruposanue, [11IP)y».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTpaMHUKpOdJIeMEHThl. Boaa u e€ poib
KaKk pacTBOpUTENS, peareHTa, y4dacTHe B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYJISLINH.
MunepanbHble BELIECTBA KIETKH, UX OMoJIornyeckasi posib. Posib KaTHOHOB M @aHHOHOB B KIIETKE.

Opranndeckue BelecTBa KIETKU. buonorndyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBod Mosekynbl. IlepBuunas crpykrypa Oenka, MenTHaHAs
CBs3b. BTOpuuHas, TpeTuyHasi, yeTBepTHUYHAsi CTPYKTypbl. JleHaTyparus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKnu 6enKoB. [lpuonui.

VYrneBoabl. MoHOcaxapuabl, IucaxapHuabl, OJUTocaxapuabl U monucaxapuasl. OOmmil miaH
CTpOEHUs U PU3NKO-XMMUYECKHE CBOMCTBA yIJIeBOIOB. bruonornueckue GpyHKIMM yriIeBOIOB.

Jlunaer. I'unpodunsHO-THAPOPOOHBIE CBOIICTBA. Knaccudukanmst  nmunumos.
Tpurnuuepunsl, pochoaunusl, BOCKU, cTepouisl. bruonornyeckue ¢pynkunu aunuaos. OOmume
CBOWCTBAa OHMONOTMYECKHMX MEMOpaH — TEKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHIO,
MO TPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJTHK u PHK. Ctpoenne HyknenHoBbIX KucaoT. HykneoTuas.
[Mpuniun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoitnas criupaib.
Mecronaxoxaenue u 6nonorndyeckue pynkuuu JJHK. Buast PHK. @ynkunn PHK B kietke.

Crpoenne monekyinsl AT®. Makposprudeckue cBa3u B moiiekysne AT®. buomornueckre
¢ynkunn AT®. BoccTaHoBeHHbIE IEPEHOCUHKH, UX GYHKINU B KIETKe. /[pyaue
HyKaeo3uompugocpamuol (HT D). CexBenupoBanune  JIHK.  Memoowr  cenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouosiorusi: OMOXMMHYECKHE UM OHOPU3NYECKUE HCCIEIOBAHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooerupoganue cmpykmypsvl u  @DyHKYui
buomonexyn u ux komniekcos. Komnvromepuwiti ouzaiin u opeanudeckuti cunmes OUOMONEKYI U
UX HENnPUPOOHBIX AHANO208.

JdemoHcTpauuu

[Toptpertsr: JI. Ilonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHie XUMHUYECKHMX 3JEMEHTOB B  HEXHUBOW  IPUPOIEY,
«Pacnpenenenrne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.



Tabmuuer u cxemsl: «Ileproanyeckas TaOnuIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIBI», «BemiectBa B cocrtaBe opranusmoB», «CTpoeHHE MOJIEKYJbl OerKay,
«CTpyKTypbl OenkoBOW MOJNEKyNnb», «CTpoeHHe MOJIEKYJ YIieBoAoB», «CTpoeHue MOJEeKYI
mununoBy», «HykinenHoBble KUCIOTB, «CTpoeHue MoieKysl ATOy.

O6opyaoBaHue: XMUMHYECKas TOCy1a 1 000pyI0BaHHE.

JlaGopatopHas padora «OOHapyx eHHEe OEIKOB € TOMOIIbIO KAUeCTBEHHBIX PEAKLIU.

JlabopaTopnasi padora «VccrienmoBanre HyKJIEHHOBBIX KHCJIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema S. CTpoenne n pyHKIMH KIETKH

Tunsl KIeTok: syKapuoTHYecKass M Ipokapuotuuyeckas. CTpyKTypHO-(GYHKIMOHAJIbHBIE
00pa3oBaHMsI KJIETKH.

CtpoeHue MpOKApUOTHUECKOW KJeTkH. Kierounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTPOEHUS TeTepOTPOo(PHOI U aBTOTPO(HON MPOKAPHOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crtpoenre n QyHKIMOHUPOBAHUE dYKapUOTHUUYECKOM KieTku. Ilnasmaruueckas MmemOpaHa
(mnazmanemma). CTpykTypa Mjia3MaTudeckod MeMOpaHbl. TpaHCHOPT —BeIIECTB dYepe3
I1a3MaTHYecKyt0o MeMOpaHy: mnaccuBHbBIM (nuddys3usa, obneryéHHas audQysus), aKTHUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomynponunaemocts MemOpanbl. PaGorta
HaTpUH-KaJIUEeBOro Hacoca. DHIOIUTO3: MHHOIUTO3, (aromuTo3. DK301uTo3. Kietounas creHka.
CrpykTypa 1 GyHKIHMU KIETOUYHOW CTEHKH PacTEHHA, TPHOOB.

Huronna3zma. Lluto3onb. Llutockener. JIBukeHwe uurToruiazMbl. OpraHouibl KIETKH.
OnnomeMOpaHHBIE OpraHOMIBI KJIETKHU: 3HAoIIazMarnueckas cetb (DIIC), ammapart ['onbmku,
JIM30COMBI, UX CTpoeHHEe U (yHKUMU. B3auMOCBsA3b OJHOMEMOpPAHHBIX OPraHOWUJOB KIIETKH.
CrtpoeHue TrpaHYJSIpHOTO peTuKyinyma. Mexanusm nanpasnenus 6enkoé ¢ JIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTe3  KIETOYHBIX MeMOpaH. [mamkwii  (arpaHyssipHBI)
SHJOIIIa3MaTHIYEeCKU peTuKkyiIyM. CekperopHas ¢yHKIus anmapata [onbmku. Moougurayus
benxoe 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I'onvodcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonn pacturenbHbiX kieTok. Kierounsiid cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABI KJIETKU: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumouocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GYHKIMHM MHUTOXOHApPHA W TulacTHi. llepBUYHBIE, BTOPHYHBIE M CIOXHBIE TUIACTHUIIBI
(OTOCHUHTE3UPYIOIIUX  JAYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEMKOIJIACTHl  BBICHIMX
pacTeHui.

HememOpannble opranouas! kieTku CtpoeHue M (QYyHKIMH HEMEMOpaHHBIX OPraHOHI0B
KieTku. PubGocombl.  [lpomesicymounvie  punamenmol. MuxpopuimamMeHTsl. AxmuHosbie
Muxkpoguramenmol. MpllIeUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KIemOK.
MuxkpotpyOouku. Knerounsiii neHtp. CTpoeHME U [BUKEHUE JKIYTUKOB M PECHHYEK.
MuxkpoTpyOouku nuTorasmsl. Llentpuons. benku, accoyuuposannvle ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momoprwie benxu.

Anpo. OGonouka siapa, XpOMAaTUH, KapUOILUIa3Ma, SAPBIINIKH, UX CTPOEHHE U (DYHKIHUH.
SnepHblii 6enkoBbI MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamun. BeIKU XpoMaTHUHAa — TUCTOHBI. Junamuxa s0epHou
060n104KU 8 Mumose. floepHulii mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHMTENbHAasT  XapaKTEpPUCTUKA  KJIETOK  DYKapuoT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpauuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE JSYyKApUOTHUECKOW KIETKW», «CTpOeHHe IKUBOTHOM
KJIeTkn», «CTpoeHUE pacTUTETBbHON KIeTKn», «CTpOCHHEe MUTOXOHIpUNY, «SAmpo», «CTpoeHue
MIPOKAPHUOTHYECKON KIIETKN.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKpOTIperapaThl 0aKTepUaTbHBIX KIETOK.

JlaGoparopHas pabdora «l3yuyeHne CTpOCHUS KJIETOK Pa3IMYHbIX OPraHU3MOB).

IIpakTuyeckas padora «l3ydyeHne cBOMCTB KJIIETOUHON MEMOpaHbD.

JlaGopaTopHasa pabora «lccrnenoBanue ia3Monn3a M AEMIa3MoJHn3a B PaCTHUTEIbHBIX
KJIETKaxX».

IpakTuyeckas padora «l3ydeHne ABMKECHUS [IUTOIIA3MbI B PACTUTEIBHBIX

kieTkax». Tema 6. O0MeH BellecTB U NPeBpallieHUe JHEPIUU B KJIETKe

AccuMMIAIMS ¥ AUCCUMWIALUS — JBE CTOPOHBI MeTabosin3Ma. Tumbl oOMeHa BeIlecTB:
aBTOTPOQHBIA M  TreTepoTpodHBIA. YuyacTHe KHUCIOpoAa B OOMEHHBIX IpoIeccax.
OHeprerudeckoe obOecrnieueHue kietku: npespanieHne ATdD B oOMeHHBIX Ipoleccax.
@depMEeHTAaTUBHBIN XapakTep peakuuid KIECTOYHOTO Meraboim3ma. DepMeHTH, UX CTPOCHHE,
cBoicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otiauuust (GepMEeHTOB OT HEOPraHMYECKUX
KaTaau3aTopoB.  belKku-akTUBAaTOpel U OEIKU-UHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3NIuYHbIX (PAKTOPOB.

[lepBuuHbIl CHHTE3 OpPraHMYECKHX BeEUIECTB B KieTke. POTOCUHTE3. AHOKCUSEeHHbIU U
oxcueenHvlll omocunmes vy baxmepui. Ceemocoduparwue nueMeHmsl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xjmopormnactoB B mponecce (GorocuHTe3a. CBeToBas U TEMHOBAs
¢bazpl. @omoovixanue, Cz, C+ u CAM-munvt pomocurnmesa. IIpoayKTUBHOCTh (HDOTOCHHTE3A.
Biustaue paznmuunbix GpakTopoB Ha CKOPOCTh (GOTOCHHTE3a. 3HaUeHHEe (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasme  OpraHM3MOB-XEMOCHUHTETHKOB:  HHUTPUPHUIUPYIOITHE
OakTepuu, xene300aKkTepun, cepoOaKTeprun, BOJOPOIHBIC OaKTepHH. 3HaAUCHNE XEMOCHHTE3A.

AmnaspoOHble opranu3Mel. Buner Opoxenus. [IpogykTsl OposkeHUSI U UX HCIIOJIB30BaHHE
YellOBEKOM. AHAa’pOOHBIE MHUKpPOOPTaHU3MbI KaK OOBEKThl OMOTEXHOJOTMH W BO30YyIUTENH
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTHUECKOro ooOmeHa. [loAroTOBUTENBHBINA STall.
I'mukonu3 — 6€CKUCIOPOAHOE PACIIEINICHHE TIIFOKO3bI.

buonoruueckoe okuciaeHHe, UIU KIETOYHOE JbIxaHue. Poib MUTOXOHIpHIA B IMpoleccax
Oouosiornueckoro okucienus. Lluknmueckue peakunu. OkucauTeabHOE (GOoChHOpPHUINPOBAHHE.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunma3zvl. llpemmymiectBa a’poOHOrO0 IMyTH OOMEHa BEWIECTB Tepea  aHadPOOHBIM.
D} hEeKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpetsr: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTOoCHHTE3», «IJHEpreTUdeckuii oOMen», «bmocuHTEe3 Oenkay,
«Ctpoenue pepMeHTay, «XeMOCUHTES).

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE Il IPUTOTOBIIEHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopnass paGora «VI3ydeHue KaTaJIUTHUYECKOH aKTUBHOCTH (EpPMEHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanaas3bl)y.



JlaGopaTtopnas paGora «lI3yueHne (epMEHTATUBHOTO pACHICIUICHUS MEPOKCHIA
BOJIOPOJA B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKaX).

JlaGopaTopHas padora «CpaBHEHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlabopaTopnasi pabota «CpaBHEHHE TIPOIIECCOB OPOKECHHSI U JBIXAHUS.

Tema 7. HacieacTtBeHHasi MH(popMalus U peaau3anus eé B KJIeTKe

Peakuun matpuyHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKLUUAX MATPUYHOTO
cuHTe3a. Peanusanus HaciencTBEHHOW HHQoOpmanuu. [eHeTuueckuil KoJ, €ro CBOMWCTBA.
Tpanckpunuuss — matpuunbiii cuaTe3 PHK. IIpuHIMNB TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNAPAJUIENbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckoii
knemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yuactue TpancnoptHbix PHK B OGuocuuTese Oenka. YcimoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GrnocuHTe3e Oemnka.

Coepemennvie npedcmagnenus o cmpoeHuu 2eHos. OpraHu3ais TeHoMa y MPOKapUOT U
9YKapHoT. Perymisiius akTUBHOCTH T€HOB Yy mpokapuoT. ['mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl 3Kcnpeccuu 2eHog y a3ykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHbIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HekieTouHble (GOPMBI KU3HH U OONMUTaTHBIE Mapa3uTbl. CTpOEHUE MPOCTHIX H
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuenuwiti yuxn JHK-codepocawux
supycos, PHK-coodepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycubie 3a0oneBaHusi 4enoBeka, KUBOTHBIX, pactenuit. CIIUJ, COVID-19,
COLIMaJIbHbIE U MEIULIMHCKUE MTPOOIEMBI.

buoungopmamuka: unmezpayus u ananuz oonrvuux maccueos («bigdata») cmpyxkmyprvix
buonoeuueckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemMoHcTpanuu

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

Tabmuet u  cxembl: «buocunres Oenka», «['eHetmueckuii kom», «Bupycem,
«baxTepuodarmy.

IIpakTuyeckas padora «Co3aaHue MOJIETN BUPYCA».

Tema 8. ’/Ku3HeHHBIN HMKJ KJIETKHU

Knerounsnii mukn, ero mepuoasl u perymsiusi. Uarepdaza m mmro3. OcoOeHHOCTH
IpoIeccoB, MpoTekaomux B uHTepdase. [loaroroBka kiaeTku kK AeneHuro. [IpecuHTeTHYECKHiA
(MOCTMUTOTUYECKHUI), CUHTETUYECKHM M MOCTCUHTETHYECKUN (IPEMUTOTHUECKUN) MEpHOIbI
uHTEepQa3bl.

Marpuunbiii  cunte3 JHK —  permkamusa.  Ipunuumner  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHHTE3, AHTUIApPaLUIEIbHOCTh. MexaHU3M
pemwukanun  JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl ©  Tenomepasa.
XpOMOCOMHBIN HA0Op KJIETKH — KapHOTHUM. JMIUIOMAHBIA M TaluIOMIHBIA HaOOPBl XPOMOCOM.
I'omonornynsie xpomocomel. [10710BbIE XPOMOCOMBI.

Jenenune kinetku — MuTo3. CTaauu MHUTO3a M MPOMCXOASAIIME B HHUX IMPOLECCHL. THIIBI
muto3a. Kapuokunes n uutokrnHes. buonornueckoe 3HadeHuE MUTO3A.

Perynsuus MuroTHueckoro uukia kietku. [Iporpammupyemasi kiaetoyHas ruleinb —
arnonTo3.



Knerounoe sapo, XpoMOCOMBI, (yHKIMOHATbHAS TEHOMUKA. Mexanuzmbl npoaugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrkay — buoungpopmamuyeckue
Mooenu QYHKYUOHUPOBAHUS KILeKU.

JdemoHcTpannu

Tabmumel 1 cxembl: «OKH3HEHHBIH UK KICTKH», «MHT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanms [JTHK».

Ob6opynoBaHue: CBETOBOM MMKpPOCKOI, MHKpormpenapaTsl: «MHUTO3 B KJIETKaX KOpEeIIKa
TyKay.

JlabopaTopnasi padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».

JlabopaTopnasi padora «HaGmonenne MuTo3a B KJIETKaxX KOHUMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKpOIpenapaTax)».

Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OTHOKJIETOYHBIE, KOJOHHAJbHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEAESITENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUObI, OJHOKIETOYHbIC BOJOPOCIH, ApyTrue MpoTUcThl. KomoHnuansHbie
OpraHU3MBl.

B3anMocCBsI3b 4aCTEN MHOTOKJIETOYHOIO Oprann3ma. TkaHu, OpraHbel U CHCTEMBI OPraHOB.
OpranusMm Kak enuHoe Leioe. 'omeocras.

Tkanu pactenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas, IOKPOBHa,
MPOBOJsINIAsA, OCHOBHasA, MexaHuuyeckas. OcoOEHHOCTH CTpoeHus, QYyHKUIUN U pacroyiOKEeHUS
TKAaHEH B OpraHax pacTECHUMU.

TkaHu JKUBOTHBIX M  4YeJOBEKA. THUIBI KMBOTHBIX TKAHEW: AIUTEIHAJIbHASA,
COeMHUTENbHAsA, MbllIeuHasi, HepBHasA. OCOOEHHOCTH CTPOEHUs, (PYHKIMH U pacHOJIOKEHUs
TKAaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHBIE M T€HEPATUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeKa. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranuzmoB. Kapkac pactenuid. CkeneTbl OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyHbIil 1 BHyTpeHHHI ckeneT. CTpPOSHHE U THUITBI COSAMHEHHS KOCTEH.

JIBukeHre OpraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpraHu3MoB: amEOOHMIHOE,
KT'YTUKOBOE, pPECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUN: TPONM3MBI M HACTHUM.
JIBu>keHre MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBeKa: MblleyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX padoTa.

IIuranue opranusmos. IloriomieHue BOIbI, YIIEKUCIOIO ra3a U MUHEPAJIbHBIX BELICCTB
pacreHusmu. [IuTtaHue >KMBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPHUKJIETOYHOE IIUILECBAapEHUE.
[Intanne MO3BOHOYHBIX JKMBOTHBIX. OTAENBI MUIEBAPUTEIBLHOTO TpakTa. I[InmeBapurenbHbIe
xenesbl. [IuieBapurenpHas cucremMa 4eaoBeKa.

Jpixanue oprann3moB. [Ipixanue pactenuil. J{pixanue ®uBOTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe apixanue. JlprxarenabHas MOBEpXHOCTh. JKabGepHoe U NEroyHoe
nbpixaHue. JIpIXxaHue NO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLMOHHOE YCIIO)KHEHUE
CTPOEHHUs JETKUX IMO3BOHOYHBIX JKUBOTHBIX. JlpIXxaTenbHasi cucTeMa uYeloBeKa. MexaHu3Mm
BEHTWISILIMM JIETKUX y NITULl ¥ MIIEKONUTAOMX. Perynsiuus napixanus. J{pixaTenbHble 00bEMBI.

TpaHcnopT BewEeCTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHCHOPT BelECTB
Y )KMBOTHBIX. KpOBeHOCHaH cucTeMa U e¢ OpTraHBbI. KpOBeHOCHaH CHCTEMA IMO3BOHOYHBIX XUBOTHBIX
u yenoseka. Cepale, KpOBEHOCHBIE COCY/Ibl M KpoBb. Kpyru kpoBooOpaleHus.



OBOJIIOLIMOHHBIE YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX >KHBOTHBIX.
Pabota cepana u e€ peryssiusi.

Beinenenue y opraHusmoB. Beinenenue y pacteHud. BeineneHue 'y KUBOTHBIX.
CokpaturensHple Bakyonu. Opranbsl BbiaeneHus. PuibTpanus, cekpenuss U obpaTHoe
BCACBhIBaHUE KaK MEXaHHM3MbI pabOThl OpraHoB BelAeseHUs. CBS3b MOJIOCTH Tea C KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMH. BblfenieHre y MO3BOHOYHBIX JKMBOTHBIX M uesnoBeka. lloukw.
Crpoenne u GpyHkuuoHupoBanue HeppoHa. OOpa3zoBaHHE MOYH y YEIIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX opraHu3moB. Cropbl OakTepuil u
LUCTHI NPOCTEUIINX. 3alliuTa y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpenctBa naccuBHOM 1
XUMHUYECKOM 3aUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOHBIE. 3alIUTa OPraHU3Ma
ot Oone3Heil. MMmmyHHas cucrema uyesnoBeka. KIeTOUHBIE W TyMOpajdbHBIM HWMMYHHUTET.
Bpoxnéuuplii M npuoOpeTéHHbIM crneunpuueckuif MMMYHUTET. Teopusi KIOHAIbHO-
cenexktuBHOro ummyHnurera (I1. Dpmux, ®. M. Beprer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib Bpo)kIEHHOTO MMMYHHTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHHIA.

Pazgpaxxumocte M peryisiuss 'y OpraHu3moB. Pa3apakuMocTe y OAHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisuus y pacTeHuil. PocToBble BemecTBa M HX
3HAUYEHHUE.

HepBHas cuctema u pednexropHas perynsuus y >KUBOTHbIX. HepBHas cucrema u eé
OTZIEeIbl. DBOJIIOIIMOHHOE YCIIO)KHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Yy KMBOTHBIX. OTIEmbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u pedmexktopHas nyra. besycioBHble u
YCIIOBHBIE PEIICKCHI.

I'yMopanbpHas perynsuuss M SHIOKPMHHAs CUCTEMA JKMBOTHBIX M uenoBeka. JKesessl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiCcTBHE TOpMOHOB. B3anMOCBS3b HEpPBHOW H
SHJIOKpUHHOM cucTeM. ['unoranamo-runodusapHas cuctema.

JdeMmoHcTpanun

IToptper: U. I1. I1aBios.

Tabmunpl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCIN,
«bakrepunm», «lIpocreitimey, «Opranbl [BETKOBBIX pacTeHui», «CUCTEMbl OpPraHoB
MMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TKaHM pacTeHui»,
«KopueBsie cucrtembry, «Ctpoenue cTebnss», «CTpoeHHE JHMCTOBON IUIACTHHKWY», «TkaHu
XKUBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/lpixatenpHast cucrtema», «HepBHas cucrema», «Koxa», «Mpimeynas cucremay,
«BpiienurensHas cucrema», «DHIOKpUHHAsA cucTemay, «CTpoeHue MbIb», «MMMyHUTET,
«KnmeynononoctHeie», «CxeMa nuTaHus pacTeHui», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruape», «CTpoeHHE IUTaHapun», «BHyTpeHHEee CTpOeHHE JOKIEBOIO
yeps», «HepBHas cucrema pwid», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMbIKaomuxcsa», «HepBHas cucrema nTuny», «HepBHasg cucreMa MIIEKONUTAOLINXY,
«HepBHas cuctema denoBekay, «Pediexcy.

OO6opynoBaHne: CBETOBOH MHKPOCKOIN, MHKpOIPENapaTbl OJHOKIETOYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKaHEeH, PaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKHX, XXHBBIE
9K3EMIUISIPHl KOMHATHBIX PACTCHUH, repbdapuu pacTeHUil pa3HBIX OT/AENOB, BIAXKHBIC MpPENapaThl
KHBOTHBIX, CKCJICTBI ITO3BOHOYHBIX, KOJIJICKIIHNH 0€eCro3BOHOYHEIX JKHUBOTHBIX, CKCJICT YCJIOBCKaA,
00opyIoBaHKE IS AEMOHCTPALUH TTOYBEHHOTO M BO3AYIIHOTO NMHUTAaHMS PACTEHHH, PACIICIUICHUS
Kpaxmaia ¥ OEJIKOB 10/ AeficTBUEM (epMEHTOB, 000pYAOBaHUE ISl IEMOHCTPAIIMH OIBITOB I10



W3MEPEHHIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHbIX ABUKCHUN, MOACIH
TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TkaHel pacTeHHID.

JlabopaTopnasi padora «/3yueHue TKaHel KUBOTHBIXY.

JlabopaTopHasi padoTa «/3ydyeHne OpranoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHOkeHMe M pa3BUTHE OPTraHNU3MOB

@DopMBbI pa3MHOKEHUSI OPTraHU3MOB: Oecrofioe (BKIItoUYasi BEr€TaTUBHOE) U TI0JI0BOe. Bubl
0ecrooro pa3MHOKEHUS: TOYKOBAHUE, CIIOPYIISIIHS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pasmHoxeHue. IlonoBeie KieTku, Wik ramersl. Meio3. Cragum Meiio3sa.
[ToBenenue xpomocom B meio3e. Kpoccunroep. buonornueckuii cMbICil Meiio3a U MOJIOBOTO
npouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsimeBoe pazButhe. 'amerorenes y »xuBoTHbIX. [TomoBeie xene3pl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepMaroreHes u ooreHes. CTpoeHue MoJIOBBIX KIETOK.

Omo10TBOpEHHE 1 SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OTIII0IOTBOPEHHS:
HapykHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuyanpbHOE Pa3BUTHE OPTraHU3MOB (OHTOTeHE3). IMOPHOIOTHS — HayKa O Pa3BUTHH
opranusMoB. Mopghozenes — 00Ha u3 enaguwvix npobaem smopuonocuu. Konyenyus mopghozenos
u mooenu mopghoeenesa. Ctaaun sMOpHoOTeHe3a )KUBOTHBIX (Ha MpUMepe JATrykn). JpobieHue.
Tunsl apoGnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. bracmyna, munovi
onacmyn. OCoOCHHOCTH JPOOJCHUS MIICKONHMTAIONIUX. 3apOABIIIEBBIC JTUCTKUA (TaCTPYJISAIINS).
3akiagKka OpraHOB M TKaHEW U3 3apOJBIIIEBBIX JIMCTKOB. B3anMmHOe BiIMsSHUE dYacTel
pa3BHBArOIIETOCs  3apojeimia (3MOpHOHANbHAS WHAYKIHS). 3akjiajka IUTaHa CTPOCHHUS
JKUBOTHOTO Kak pe3yibTaT HEpapXUUYeCKUX B3aUMOJEUCTBUI reHOB. BuusHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButue xuBoTHbIX. [locTamOpuoHaneHblii nepuon. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OCCIIO3BOHOYHBIX M IMO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3Haue€HHE MPSIMOTO M HENPSIMOIO PA3BUTHSI, UX PACIPOCTPAHEHUE B IPHUPOJE.
Tunel pocta >XUBOTHBIX. DakTOpbl pPETyJSIIIUM pPOCTAa KUBOTHBIX W denoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHUSl y JKMBOTHBIX M uejoBeka. llepuonbl OHTOreHesa yenoBeKa.
CrapeHue 1 cMepTh KaK OMOJIOTHUYECKHUE MPOIIECCHI.

PasmHoxeHue u pasButue pacteHui. ['amerodur u cropodur. Meio3 B KH3HEHHOM
uukine pacreHuid. OOpa3oBaHue cmop B Mpolecce Meioza. [‘amerorenes y pacTeHHil.
OmjoI0TBOpEHHE U PA3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOMHOE OMIIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbI PETryJIsIUU OHTOTE€HE3a Y PACTCHHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Hoptpersr: C. I'. HaBamun, X. [lInemasn.

Tabmuipl 1 cxembl: «BereraTuBHOE pa3MHOKeHUE», « TUIBI OECTIONOr0 Pa3sMHOKEHUS,
«Pa3MHOXeEHHE XJTaMHJIOMOHANb», «Pa3MHOXKEHHE HBIVIEHB», «Pa3MHOXEHHE THUAPBI»,
«Meito3y, «Xpomocombly, «['amerorenes», «CTpoeHHE SUIEKICTKH U CIIEPMATO30UIa,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe paszBuTHe», «Pa3BuUTHE MaiiCKOro
Kykan, «Pa3zsurue capanum», «Pa3zBurue narymkun», «J[BoilHOE OIJIOIOTBOPEHHUE Y LIBETKOBBIX
pactenuii», «CTpoeHHE CEMSH OAHOJOJIBHBIX M JBYAOJBHBIX PACTCHUID, «KM3HEHHBIA LMK
MOPCKOM  KamycTbl», <OKW3HEHHBIM MUK MXa», <« KHU3HEHHBIM IUMKI MNanOpPOTHHUKAY,
«OKW3HEHHBIN LUK COCHBI».



O6opyoBaHK€e: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThl SIMIEKIETOK U CIIEpMaTO30U0B,
Mozenb «L{uKi1 pa3BUTHS JATYLIKHY.

JlabopaTtopnas pabGora «l3yueHue CTpOEHMsI TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

IIpakTnyeckas padora «BplsBIeHHE NPU3HAKOB CXOJCTBA 3apOJIbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHasi padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH Opranu3mMoB Mcropus

CTAaHOBJICHHSI U Pa3BUTHS T'€HETHKH Kak Hayku. Paboter I'. Mennens, ['. ne ®puza,

T. Moprana. Ponb oreuecTBeHHbIX yu€HbIX B pa3BuTuu reHetuku. Padorel H. K. Konbrona, H.
W. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, 10. A. ®unmumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHSA U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
T€Hbl, AJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA IIPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4Mcras JUHUS, THOpUAbI, TeHOTUN, ¢eHoTur. OCHOBHBIE METOIbl T€HETHKHU:
rUOPUI0IOTrMUECKUN, IUTOJIOTMUYECKHUM, MOJIEKYJISIPHO-T€HETHUECKUH.

JdemMoncTpanuu

[loptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
benosepckuii, I'. . Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuue! u cxembl: «MeTobl TeHETUKI», «CXeMbI CKpEIUBaHU.

JlabopaTopHnasi pa6ota «/Ipo3oduna kak 00bEKT FreHETHUECKUX UCCIIEOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpemuBanue. [lepBblii 3akoH MeHaenss — 3aKOH €IMHOO0Opa3us
rubpuoB nepBoro mnokojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akon Menzaenss — 3akoH
pacuernyieHus: mpu3HakoB. [{uTonoruueckre 0CHOBBI MOHOTHOPHIHOTO CKpelIuBaHus. [ unoresa
YUCTOTHI TAMET.

AHnanusupyromiee  ckpemuBaHue.  IIpomMexyTouHBI ~ XapakTep — HacleIOBaHMS.
Paciuennenue npu3HaKkoB IPU HEIIOJIHOM JTOMUHUPOBAHUMU.
Jurubpunnoe ckpemuBanue. Tpetuil 3akoH Menzaens — 3aKOH HE3aBUCHUMOIO

HaclleZIoBaHMs MpU3HaKoB. LluTonornyeckre 0CHOBBI TUTMOPUHOTO CKPEIIMBAHUS.

CueruienHoe HacnenoBanue npu3HakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHNE
T€HOB, HapYyIIEHNUE CUEIUICHUS MEXy TeHaMu. XpOMOCOMHas TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpoOMOCOMHBIM MEXaHU3M OIPEAEICHUS I0JIa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M reTeporaMeTHbli moi. ['eHeTHueckas CTpyKTypa IIOJIOBBIX
xpomocoM. HacnenoBanne npru3HaKoB, CHEIVIEHHBIX € IIOJIOM.

I'enotun kak nenoctHas cuctema. llmelioTponusi — MHOKECTBEHHOE JEHCTBUE TI'EHA.
MHoOXecTBEHHBI ayulenu3M. B3auMmoneicTBue HealeNbHbIX TIeHOB. KoMmIuiemMeHTapHOCTb.
Onucras. [lonmumepus.

['eHeTndecknii KOHTPOJb pPAa3BUTHSL PACTEHHUW, >KUBOTHBIX M YEJIOBEKa, a TakKkKe
(U3NOJIOTHUECKUX MPOIECCOB, IMOBEIEHUs W KOTHUTMBHBIX (QYyHKUMHA. [eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MUH — Mapa3uT» U «XO3IUH —
MUKpOOHOM». ['eHeTHUecKre aceKThl KOHTPOJI U U3MEHEHHUsI HACJIEeICTBEHHON MH(POpPMaLu B
MTOKOJICHUAX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBeiii 1 BTOpoil 3akoHBI MeHnenss», « TpeTuil 3akoH Menaemns»,
«AHanusupymouiee ckpemuBanue», «Henonnoe nomuaupoBanuey, « CIENIEHHOE HACIeI0BaHUE
MIPU3HAKOB y po3oduib», «['enernka nomnay, «Kapuorumn yenosekay, «Kapuorumn npozoduis,
«Kapuotun nrutibl», « MHOKECTBEHHBIN ajienn3my», « BzaumoeicTere reHoB.

OOGopyaoBaHue: MOJETb JJIS JTEMOHCTPAIMK 3aKOHOB €IUHOO00pa3us THOpUIOB TIEPBOTO
MOKOJIEHUSI U PACIICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEIOBAHUS IPU3HAKOB, MOJENb U1 AEMOHCTPALUK CLEIIEHHOTO HACJIEA0BaHUs PU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKponpenapart: «Jpozoduiay.

IIpakTnueckas padora «V3ydeHuwe pe3yabTaTOB MOHOTHOPHUIHOTO CKpEIIMBAHHS Y
TIpo30(HITBD).

IIpakTnyeckass padora «M3yueHue pe3yabTaTOB JUTHOPUTHOTO CKPEIIMBAHUS Y
TIPpo30(HITBD).

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue renoruna u cpeasl npu ¢opmupoBaHuu (eHoruna. M3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHbIE MPU3HAKU. BHIBI  U3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukarnmonHass U3MEHUIUBOCTh. Poiib cpensl B hopMupoBaHUHM MOIUDUKAITHOHHOM
n3MeHuuBoctH. Hopma peakuuu npusHaka. BapuanvoHHbI psii U BapuauuoHHasi kpuas (B.
Noranncen). CoiicTBa MOAU(UKAIIMIOHHON U3MEHUNBOCTH.

['eHoTunuueckass M3MEHUYUBOCTb. (CBONCTBA TI'€HOTUIMYECKONM HW3MEHUMBOCTH. Bumabl
TeHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATHBHASI, MyTaIllHOHHASI.

KoM6unatuBHast U3MEeHUMBOCTh. Mei03 M MOJIOBOM MPOLECC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTH. PO KOMOMHATHBHON M3MEHYMBOCTH B CO3JJaHUM T€HETUYECKOTO pasHO0Opa3us
B MpeiesIax OAHOTO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buapl MyTalnuili: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CnoHTaHHbIE W MHAYUUMPOBAaHHbIE MYTAllMM. SIOepHBIE M IUTOILIA3MaTUYECKUE MYTalLUU.
CoMaruueckre W MOJOBble MyTauud. [IpuumMHBl BOSHUKHOBEHHMS MyTaiuil. MyTareHsl U HX
BJIMSHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOTO Ipolecca. 3aKOH TOMOJOTHYECKHX
psanoB B HacinenctBeHHo wuzmeHunBocTH (H.M. BaBunos). BresgepHas HW3MEHYMBOCTH M
HAaCJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, PONb INULEHEeMUYECKUX (HaKkmopos 6 Hacie0o8aHuu u
UBMEHUUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmumpel 1 cxembl: «Buasl H3MEHUHMBOCTHY, «MoAU(PHUKAIMOHHAS HM3MEHUHUBOCTHY,
«KoMmOuHaTuBHas U3MEHYMBOCTbB, «Meiio3y, «OmogoTBOpEHUEY, «['ereTmueckue
3a00sieBaHUs YellOBeKa», « Bumpl MyTammii.

O6opynoBaHue: XuUBble U repOapHble 3K3EMIULSIPhl KOMHATHBIX PACTCHHM, PUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMYHBIMHA BUJIAMU H3MEHYUBOCTH.

Jlaboparopnasi pabora «lcciaenoBaHue  3aKOHOMEPHOCTEH  MOAM(PUKAIIMOHHON
n3MeHYUBOCTH. [locTpoeHre BaprallMOHHOIO psijia ¥ BapUALlMOHHOW KPUBOW.

IIpakTuyeckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX

Mukponpenaparax)». Tema 14. 'eHeTHKa yesi0BeKa

Kapuorun yenoBeka. MexayHapoJHas MporpaMma HUCCIEIOBaHMS T€HOMa 4YeJIOBEKa.
MeTobl U3y4YeHUS TEHETUKH YENIOBEKa: TeHeaOrHuecKuid, OJM3HEIOBBIN, [IUTOTEHETUICCKHM,
MONYJIALIMOHHO-CTaTUCTUYECKUI, MOJIEKYJIIPHO-reHeTnYecKnii. COBpEMEHHOE ONpeIeNICHNE



TE€HOTHIIA: TOJIJHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4Hclie ¢ momoubto [T11P-
aHanuza. Hacnencrennsie 3a0oeBanus yenoBeka. [ eHHbIE B XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bonesnn ¢ HacneACTBEHHON MPEApPACIOIOKEHHOCThI0. 3HAUYEHUE MEAMIIMHCKONW TE€HETUKH B
MPEeIOTBPALCHUN U JICUEHUU TeHETHMYECKHUX 3a00NieBaHUN YenoBeKka. MeIuKOo-TreHEeTHYeCKoe
KOHCybTUpOBaHHE. CTBOJIOBBIC KIETKU. [IOHATHE «TEHETHYECKOTO IPy3a». DTHUECKUE ACTICKTHI
HCCIIeIOBaHUI B 00JIaCTH peJaKTUPOBAHHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetndeckue ¢akTOpbl MOBBIINIEHHONW YYBCTBUTEIBHOCTH 4ENOBEKAa K (DU3UYECKOMY U
XUMHUYECKOMY 3arpsi3HEHHUIO OKpYKarollew cpenpl. l'eHeTmdeckas NnpeapacnoyioKEHHOCTh
YEJI0BEKa K MaTOJOTUSIM.

JdemMoHcTpanuu

Tabmumer u cxemsl: «Kapuotumn yenoBeka», «MeToNbl U3yueHHUs TEHETUKH YEJIOBEKay,
«['enernueckure 3a00JI€BaHUS YEIOBEKAY.

IpakTnyeckas padora «CocTaBlIeHUE U aHAIIU3 POJIOCIOBHONY.

Tema 15. Cesiekniusi Oprann3mMoB

JlomecTukanus W cenekius. 3apoXkaeHUEe CeNeKIMH U JoMmecTukauuu. Yuenue H. .
BaswuioBa o LlenTpax npoucxoxaeHuss 1 MHOrooOpas3us KyJlIbTypHBIX pacTeHuid. Poib cenexnuu
B CO3/IaHMU COPTOB pAaCTeHUH © TOpoJ KUBOTHBIX. CopT, moponaa, mTaMM. 3aKOH
TOMOJIOTHYECKHUX PSAOB B HacineACTBeHHOM m3MmeHunBocth H. M. BaBuiioBa, ero 3nauenue aiis
CEJICKIIMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. MICKyCCTBEHHBII 0TOOp: MAacCOBBIM M MHAMBHYalIbHBIH.
Dranbel KOMOWHAITMOHHOM ceneknuu. VcmpiTaHue mpousBoguTeneil mo motomctBy. OTOOp MO
TEHOTHITY C TMTOMOIIBIO OIICHKU (PEHOTHUITa TOTOMCTBA U OTOOP MO TEHOTHUITY C TIOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJIeKIIMOHHOW paboThl. PanuanmoHHBIN H
XUMUYECKUA MyTareHe3 KaK MCTOYHHUK MyTalldid y KYJbTYpHBIX (OpPM OpraHHU3MOB.
Hcnonb30BaHne TE€HOMHOTO pENaKTUPOBaHMS M MeToqoB pekoMOuHaHTHBIX JHK mns
MOJyYEHUSI UCXOJHOTO MaTepuaa i CEJICKLIHH.

[lonyuenne mnonumuionnoB. BuyTpuBugosas rubpuauszanus. bauszkoponacTBeHHOE
CKpeIlMBaHue, WK UHOpUIUHT. HepoacTBEHHOE CKpelMBaHue, WK ayTOpuANHT. ['eTeposuc u
ero mpuuuHBL. Vcmonp3oBaHue reTepo3nca B cenekiuu. OTnanéHHas TUOpUAM3AIUA.
[Ipeononenne Oecraogusi MEXBHUAOBBIX THOPUAOB. JIOCTHMIKEHHS CENEKIMUW pPACTCHUUH U
YKUBOTHBIX. «3€1€HaAs peGONIOYUAY.

CoxpaHeHHe W M3YYCHHE T€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTCHHM W HX JUKUX
ponudeit st co3qaHusl HOBBIX COPTOB M THOPUIOB CEIbCKOXO03IUCTBEHHBIX KYJIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YEAX VIYUULeHUs. CYWEeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MoM qucie ¢ NPUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoel u
NepCcnekmueHbIX MexHON0UU.

JdemoHcTpauuu

[optpetsi: H. 1. BaBunos, 1. B. Muuypus, I'. 1. Kapneuenko, I1. I1. Jlykssnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! u cxeMbl: «LIeHTPBI TPOUCXOXKICHUS B MHOTOOOpa3Hsl KyIbTYPHBIX PaCTEHUI,
«3aKOH TOMOJIOTMYECKHUX PAIOB B HACIEICTBEHHOW H3MEHUYMBOCTWY», «METONbI CENeKIHN»,
«Otnanénnas rubpuanzanus», «MyTareHesy.

JlabopaTopHas paGora «/3yueHne copToB KyJbTypHBIX PACTEHUH U MOPOJ] TOMAIIHUX
YKUBOTHBIX)».



JlaGoparopHas pabora «/3yueHre METOAO0B CEJIEKIIMU PACTEHUID.

IIpakTnueckasi padora «IIpuBuBKa pacTeHHI».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHMXKEHHUS CENEKIIMU PACTEHHM M >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATEIbHBIA YYacTOK, B TEIIMYHOE
XO035IICTBO, B J1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

Tema 16. BHOTeXHOJI0TUS M CHHTeTHYeCKAsI OMOJIOTHA

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE M TKAHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepHUCTUKA. TpaauniioHHas OHOTEXHOJNOTHS: XJeOoIedeHue,
MOJIy4€HHE KHUCJIOMOJIOYHBIX MPOJIYKTOB, BUHOEINWE. MUKpoOHoIoruueckuii cuures. OObeKTh
MHUKpOOHOIIOrnYecKux TexHoaoruit. [IponsBoacTso Oenka, aMIHOKUCIOT U BUTAMUHOB.

Co3naHve  TEXHOJOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUs |
KOHCTPYMPOBAHMSI TEHOMOB C I[€JIbI0 TIOJYYCHHSI OPTAaHU3MOB M UX KOMIIOHEHTOB, COJIECPKAIINX
HE BCTpEYarorecs B MPUpoae OMOCUHTETUYECKHE My TH.

Knerounas unxkeHepus. MeTolbl KyJdbTypbl KJIETOK M TKaHEW pPAaCTEHUU U YKUBOTHBIX.
Kpuobanku. Comarnueckass ruOpuamu3anus U COMATHYECKUN »MOpuoreHes. Mcmombp3oBaHue
rarion/ioB B CENEKUUU pacTeHuil. [lonyuenue MmoHokioHAnbHuIX anmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NOJUKIAOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OILUIOJOTBOPEHHUE.
PexoHCTpyKLMs SHWLEKIETOK M KIOHUPOBAaHUE MKUBOTHBIX. MeToJ TpaHCIUIAHTALUU SIAEp
KIETOK. TexHonocuu 0300poeneHus, KyIbMUGUPOBAHUSL U MUKPOKIOHAILHOO PAZMHONCEHUs
CeNbCKOXO3AUCNBEHHBIX KYIbINYP.

XpOMOCOMHAsI M T€HHasi MHkKeHepus. VICKyCCTBEHHBIN CHHTE3 I'éHa U KOHCTPYHpPOBAHUE
pekomOuHanTHBIX JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOM WHXXCHEPUU. ODKOJIOTUYECKHUE M OTHUYECKHE MPOOJIeMbl TeHHOU
WHXXEHEPUHU.

Menununckue 6uotexnonoruu. [loctreHomuas nudposas meauiuna. [11[P-nuarnocTuka.
MeTab0IOMHBINM aHATH3, TEHOIICHTPUYECKHUI aHAIM3 MPOTEOMa YeJIOBEeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonb30BaHME CTBOJIOBBIX KJIETOK. TapretHas tepamnus paka. 3D-
OWOWHXKCHEepUST JUIS  pa3paboTKu  (PYHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3/1aHUSA KOMIUIEKCHBIX TKAaHEW COYETaHHEeM TEXHOJOTHH TpEXMEPHOro OMONMPUHTHUHTA U
ckaddonauHTra IS penieHus 3a/1a4 ePCOHATU3UPOBAHHON MEIUIIUHBI.

Cozmanue BEKTOPHBIX BAaKLMH C LETbI0 OOecreueHUs] KOMOMHHPOBAHHOW 3alllUThI OT
Bo3Oynuteneir OPBU, ycraHoBiieHHE MOJEKYJISIPHBIX MeXaHW3MOB (pyHkuuoHupoBanusi PHK-
COJIep>KalIiX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YEIOBEKA U JKUBOTHBIX.

JdemoHcTpauuu

Tabmumer w cxembl:  «lcmonp30BaHWE  MHKPOOPTAaHM3MOB B MPOMBINIJICHHOM
MpOU3BOACTBEY, «Kilerounas nnxkeHepus», «I'eHHass HHXXEHEPUSD.

JlabopaTopHnasi padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckasi padora «llonyueHrne MOJIOYHOKUCIBIX TPOTYKTOBY.

Ikekypeust «bHOTeXHOIOTUS — BayKHEIIas MPOU3BOIUTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxneHue U pa3BuTHE IBOJTIIHOHHBIX NIPEACTABJICHUA B 0HO0JIOTHHI
OpomtonnonHas teopus Y. Jlapsuna. [Ipennocsiiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb
1 Hay4dHas aedresnbHocTh Y. JlapBuHa.



JBuwkyme cuiael 3Boitonuu  BuAoB no Y. JlapBuHy (BbICOKas HMHTEHCUBHOCTD
pa3MHOXKEHHsI OpPraHW3MOB, HACJIEJCTBEHHAsh HW3MEHUMBOCTh, OOpb0a 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuateTndeckoit Teopuu sBomtonuu (CTD). HeitTpanbHas Teopust SBOJTIOIUH.
CoBpeMeHHas HBOJIOIMOHHAS OMOJIOTHS. 3HaUEHHE HBOJIOLMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHOM KapTHHBI MUPA.

JdemMoHcTpanuu

[optpetsl: Apucrotens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuH, C. C. Yerepuxos, U. U. llImansraysen, [x. Xonaeitn, [. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoi npupoasl (mo K. JlunHew)», «JlecTHUIA KUBBIX
cymiectB (o Jlamapky)», «Mexanusm (opMupoBaHUs NPUCIOCOOIEHUH Yy pacTeHudl u
KUBOTHBIX (10 Jlamapky)», «KapTa-cxema mapmipyta nytemectsus Y. Jlapsunay, «Haxoaku Y.
Hapsuna», «®opMbl 060pbObI 3a cymiectBoBaHue», «lloponbr romy6eit», «Muoroobpasue
KyJIbTYpHBIX (popM KarmycTel», «Ilopoasl roMamrHuX )KUBOTHBIX», «CxeMa 00pa3oBaHHs HOBBIX
BunoB (nmo Y. [lapeuny)», «CxeMa COOTHOLIEHHs IBMXKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE
MOJIOKEHHSI CUHTETUYECKOM TEOPUH IBOJTIOLIUNY.

Tema 2. MuKpo3BoJIIOIHS U €€ Pe3yJbTaThl

[lonynsuus kak siaeMeHTapHas €AUHMLA SBOMIONMH. COBpEMEHHBIE METOJbI OLEHKH
TFEeHETUYECKOT0 pa3Hoo0pa3us U CTPYKTYphl nomyssiuil. 3meHnenue reHooHaa MOMyJIsSUN KakK
JIEMEHTApHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH reHeTmdeckoro pasHoBecus JDx. Xapau, B.
BaiinGepra.

DOnemeHTapHble (QakTOpbl (IABWXKYILIKME CHJIbI) HBOJIOLUMHU. MyTallMOHHBIM MpoIiecc.
KomOunatuBHass m3aMeHUnMBOCTh. Jlpeii reHoB — ciiyuaiiHble HEHANpPaBJICHHbIE W3MEHEHHS
gacToT amieneil B momymauusax. Dpdekt ocHoBarens. Ighgexm O6YMubLIOUHO20 20PbIUKA.
CHuoicenue eenemuuecko2o pasznoobpasus: npuyumsl u creocmeus. Illposenenue s¢gpgexma
Opetigha 2enos 6 Oonvwux u manvix nonyaayusx. Murpamuu. W3omsamus mOMysSIui:
reorpaguueckas (IpOCTPaHCTBEHHAs ), OMoornyeckas (penpoayKTHBHAS).

EctectBennsiit ot6op — Hampaistomuid ¢daktop 3Bomonnu. PopMbl €CTECTBEHHOTO
otOopa: IBWXKYIIMHA, CTAOMIM3UPYIOMINN, pa3pbIBalOmuid (Iu3pynTuBHBIN). [lomoBoil oT6op.
Bo3HMKHOBEHNE U 3BOJIIOLUS COLIMATIBLHOTO MTOBEACHUSI JKUBOTHBIX.

[IpucrocobIeHHOCTh OpPraHU3MOB KakK pPe3yJibTaT MHUKPOAIBOJIONMH. BO3HUKHOBEHME
npucrnocobaeHnii y opranuzMoB. ApomMopdo3bl U uanoagantauuu. [Ipumeps! npucrnocobneHuit
y Opranm3MoB: Mopdomnornyeckue, (QU3HOIOTUYECKHE, OWOXUMHUYECKUE, MOBEICHUECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BugooOpazoBaHue kak pe3yibTaT MUKPO3BOIIOLMH.
M3onmsauust — ximrodeBoit ¢daktop BumooOpaszoBanus. Ilytm u cnocoObl BUIA00Opa30BaHUS:
ajuionatpudeckoe  (reorpaduyeckoe), CHUMIATpUUecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monumnonanzanus, rudpuanszanus). JIuTeIbHOCTh BOTIOIMOHHBIX IPOLECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOJIOTHUYECKOTO PA3HOOOpa3Hsl.

Pone  sBOmOnMOHHON OHOJOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHUs
O6uopazHoobpasus. MUKPOAIBOIIONMS U KOARBOJIOIMS Hapa3uTOB M UX X035€B. MeXaHU3MbI
(hopMHUpOBaHHS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[optpersr: C. C. YetBepukos, O. Maiip.

TaGnuuel u cxembl: «MyTalMOHHAs U3MEHUYNUBOCTbY, «IlomynsauoHHas CTPYKTypa BUIa»,
«Cxema mposiBiieHus 3akoHa Xapau—BaitnOepra», «{BHKyIKe CUIIbI 3BOTIOLUNY,



«OKOJIOTHYECKasT M30JALIUS TOMYJSIIUKA ceBaHCKOM (opemn», «I['eorpaduueckas H30IALUSA
JIMCTBEHHUIIbI CUOMPCKOM M JIMCTBEHHUIIB! JaypcKoi», «IlonmynsinoHHbIE BOJHBI YUCIEHHOCTH
XMILHUKOB U )KepTB», «Cxema JeiCTBUS €CTECTBEHHOT0 0TO0pa», «PopMbl OOpbOBI 3a
CYyILIECTBOBaHUEY, «MHpycTpuanbHbIi MEJIaHU3M», «Kussie HCKOIIaeMBbIE»,
«ITokpoBHUTENbCTBEHHAsI OKpacka MXUBOTHBIX», «lIpemynpexnaromas OKpacka >XHUBOTHBIX,
«Du3nonoruueckue agantauumny, «lIpucnocobieHHOCTh OPraHu3MOB U €€ OTHOCUTEIIBHOCTDHY,
«Kputepun Bunga», «Bunsl-aBoitHukm», «CrTpykTypa BHIa B mpuponae», «CrocoOsl
BumooOpazoBanus», «l'eorpadpuueckoe BUAOOOpa3oBaHWE TPEX  BUIOB  JIAHABIIICH,
«OKOoJIOTHYECKOE BUI000pa3oBaHne BHUIOB cuHUID, «[lomummounsl pacrenuity, «KamycTHo-
peAeuHBbIi THOPUIY.

O6opynoBanue: repOapuu pacTeHUM, KOJJICKIIMM HACEKOMBIX, Yydelia MTUIl U 3Bepeil ¢
IpUMepaMu pa3IUYHbIX MPUCIOCOOJIEHUH, Yyyesa NTULl U 3Beped pa3HbIX BHUAOB, repOapuu
pacTeHuil GJIM3KHX BUI0B, 00Pa30BABIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6ora «BplsiBIieHNEe H3MEHYUBOCTH y 0COOEH OJTHOTO BUA».

JlabopaTopHas padora «IIpucrnocobieHus OpraHu3MoB U UX OTHOCUTEIIbHAS
11e71eco00pa3HOCThY.

JlabopaTopHasi padoTa «CpaBHEHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJiouus U €é pe3yabTaThbl

MeTtopl H3ydeHHs] MakpodBoJitoLuu. [lanieoHTonornuecke MeTo 1bl U3y4eHHs 3BOTIOLUH.
[lepexonnbie Gopmbl U GUIOrE€HETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpadpuyeckne Metonsl u3yueHuss sBoiouud. CpaBHeHue ¢(iaopsl U payHb
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emiu. BUabl-oHIEMUKU U PETUKTHIL.

OMOPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHIECKUE METObl M3YUYEHHUS 3BOJIOLUU.
['eHeTnyeckne MeXaHU3MBbl JBOJIOLMHM OHTOI€HE3a W IOSBICHHS 3BOJIOLMOHHBIX HOBILECTB.
I'oMosiornuHble ¥ aHaJIOrMYHbIE OpraHbl. Py uMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJeKysipHO-
reHeTUYecKue, OWOXMMHUYECKHEe M  MaTeMaTHYeCKHe METOAbl HU3YyYEHHS  HBOJIIOLHH.
I'omosnoruunsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO6mme 3aKOHOMEpHOCTH (MpaBWJia)  JBONIONMHU.  [lpunyun  cmenvl  pyuxyuil.
HeoOpaTtumocTs 3Bomtonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB 3BOJIOLUH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mrouiep, J. ['ekkenb.

Tabmuuer u cxembl: «DUITOTEHETHYECKHUHA PSIT JIOMAAN», «APXEONTEPHKCY, «3BEpO3yObIe
amepel», «Crerouedansy», «Punnodgure», «CemeHHble ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnm», «Jlperid koHTuHEHTOB», «PemukTel»y, «HawampHble CcTaguu SMOPHMOHAIBHOTO
pa3BUTUSL  MO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbI»,
«PymumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YelOBEeKa W IIMMIaH3e», «l1aBHbIE
HaMpaBJICHUs 3BOTIONUNY, «OO0IIKe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

O6opynoBaHue: KOJUIEKIMHM, repOapuM, MYJISKM HCKOMAeMbIX OCTaTKOB OPIaHHU3MOB,
MYJSDKM TOMOJIOTHYHBIX, AHAJIOTMYHBIX, PYJAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHUU
HaCEKOMBIX.

Tema 4. [IponcxoxaeHue U pa3BuTHe )KM3HU HA 3emJie

Hayunble rumore3sl NPOMCXOXKACHUS XKHU3HM Ha 3emiie. AOHOreHe3 W MaHCIEePMMAL.
JloHay4HbIE TPEJICTaBIECHHUS O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['mnore3a IOCTOSHHOIO
camMo3apo>KJIeHUs KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnannannanu, JI. Ilacrtepa.
[TpoucxoxaeHne KU3HU U acTPOOUOIOTHSL.



OcHoBHbIE 3Tanbl HEOpraHUUecKoi »Boonnu. [1nanerapHas (reosiornyeckas) BOJIIOLHNS.
XuMmudeckasi dBOJONMS. AOUOTEHHBI CHHTE3 OPraHWYEeCKHUX BEIEeCTB W3 HEOPraHWYECKUX.
Omeir C. Mutepa u I'. HOpu. OOpa3zoBanue nonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. M. Omnapuna, rumoTe3a nepBuuyHoro OynboHa J[k. XomnzaeiHa, reHeTuyeckas
runore3a ['. Mémnepa. Pubosumer (T. UYek) um rmmore3a «vumpa PHK» VY. Tmnbepra.
®dopmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIETKH.

Uctopuss 3emnu u Metonapl €€ wu3ydeHusa. lMckonmaemble OPraHUYECKHE OCTATKH.
l'eoxpononoruss u e€ wmeromsl. OTHOCUTENbHAass M aOCONIOTHAasE  TEOXPOHOJIOTHS.
['eoxpoHOIOrMYecKas mKajia: 30Hbl, 3pbl, IEPUOJIBI, SIIOXH.

Hauanbnabie 3Tanel oprannyeckoil 3Bostounu. [losiBieHre U 3BOJIIOLUS MEPBBIX KIETOK.
OBomonust MeTabonu3ma. Bo3HukHOBeHHE mepBbIX dSKocucTeM. CoOBpeMEHHbIE MHUKpPOOHBIE
OMOIUIEHKM KaK aHajor TepBbIX Ha 3emiie coobmectB. CrtpoMaronuthl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenne 3ykapuot (CUMOMOTEHe3). DBOJIOIHOHHOE TPOUCXOXKICHHE BUPYCOB.
[IpoucxoxkaeHne  MHOTOKJIETOYHBIX  OPraHW3MOB. BO3HHMKHOBEHHME OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHbBIE 3Talbl ABOJIIOLMU BbICHIMX pacTeHUid. OCHOBHBbIE apoMOpP(}O3bl pacTEHMIA.
Beixon pacrenuit Ha cymry. IlosiBieHHMe CHOpPOBBIX pacTEHMH W 3aBOEBAHME HMMM CYLIM.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUH.

OcHOBHBIE 3Talbl 3BONIOIUHN XKUBOTHOrO Mupa. OcCHOBHbIE apoMOp(03bl KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — NOSBICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIE
KUBOTHBIC. JKM3Hb B BOJIC. DBOIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenne ampuOuil 1 penTHITHA.
[IpoucxoxaeHne MICKOMHUTAINUX ¥ nTull. [lpuHIun kimoueBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButue xu3HM Ha 3emMIIe TI0 3paM U MEpUOAaM: apXxeu, MPOTEPO30H, Maaeo30i, ME3030H,
KaifHO301. OOmass XxapakTepuCTHKa KJIMMaTra M TeoJIoTMYecKuxX mporeccoB. llosBrenue u
paciBeT XapaKTepPHBIX OPTaHU3MOB. YTJIe00pa30BaHME: €r0 YCIOBHS W BIUSHUE HA Ta30BBIH
coctaB aTMOC(epHl.

MaccoBble BBIMHpPAaHUSI — 3KOJOTMYECKHE KpU3HUChl mpouuioro. IIpuumusl u ciaeactBus
MaccoBbIX BeIMHpaHUil. COBpEMEHHBIN SKOJOTMYECKH Kpu3HC, ero ocobeHHocTu. [Ipobiema
CoXpaHeHus 6nopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTemMa opranndeckoro Mupa. [IpuHIUIBL KIacCH(PUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[optpersr: @. Peau, JI. Cnamnanuanu, JI. Ilactep, M. . Meunukos, A. M. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumpr u cxembl: «Cxema ombita . Penmy, «Cxema ombrta JI. Ilactepa mo u3ydeHHro
camo3apoxxaeHust xku3Hm», «Cxema omeita C. Mwumnepa, I'. FOpu», «OTtambel HeopraHMYECKOU
sBOIOIMMY, «l'eoxpoHONornveckass mkana», «HadanbHblE STambl OPraHUYECKOW HBOJIOIIMNY,
«CxeMa o0pa3oBaHUs YKapUOT MyTEM cuMOuoreHesay, «Cucrema >kMBOU NpupoabD», «CTpoeHue
BUpyca», «Apomopdo3sl  pacteHuit», «Punmodure», «OTHOKIETOUHBIE  BOAOPOCIHY,
«MHOrokaeTOYHbIE BOoAOpocHn», «Mxuy, «IlanopotHuku», «l'osoceMeHHbIE pacTeHus», «Oprassl
IBETKOBBIX pacTeHHit», «Cxema pa3BUTHS >KUBOTHOTO MHpa», «ApoMOp(O3bl KHUBOTHBIXY,
«IIpocretimme», «Kumieanomonoctaeiey, «llnockne gepBm», «UneHucronorue», «PwIOBD),
«3emHoBoaHbBIeY, «IIpecMbikaromuecs», «IItuupy, «Mnekonuratomme», «Pa3BuTHe >XuU3HU B
apxeickoi apey», «Pa3BuTue KU3HU B MPOTEPO3OHCKOM 3pey», «Pa3BUTHE KU3HU B



N1aJIC030MCKOM dpe», «Pa3BUTHE )KU3HU B ME3030MCKOM dpey, «Pa3sBuTHe KU3HU B KAWHO30MCKOU
ape», «CoBpeMeHHas CUCTEMa OPTAaHUYECKOTO MUPA».

OGopynoBaHue: repOapuu pPACTEHUH pa3IUYHBIX OTMAEJIOB, KOJUICKIIUA HACCKOMBIX,
BJIQ)KHBIE TIpenapaThl *XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHUX, CKEJIEThI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydesla NTHUI] M 3BEpeil, KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HBIX
HCKOMAEMbIX, MYJISDKA OPraHUYECKUX OCTaTKOB OPIaHU3MOB.

BupryanbHas naGopatopHasi padora «MoaenupoBanue onbiToB Munepa—tOpu no
U3YYEHHI0 a0MOTEHHOTO0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepe».

Jlabopatopnasi pabora «M3yueHue U ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOB).

IIpakTHyeckas padora «/3ydyeHne 0cCOOEHHOCTEH CTPOCHHS PACTEHHUH Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «l3ydyeHne ocoOEHHOCTEN CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. Ilponcxo:xkaeHne YeJ0BeKa — AaHTPONOreHe3

PaSI[eJ'II)I " 3aJ1a4M aHTPOIIOJIOTUH. MCTOILBI AHTPOIIOJIOrUH.

CraHOBJIEHHE TPEACTABICHUN O MPOUCXOKICHUU 4YesloBeKa. PelnrunosHbie BO33pEHUS.
CoBpeMeEHHbIE HAYYHbBIE TEOPHH.

CxoactBo uenoBeka ¢ KMBOTHbIMU. (CHCTEMAaTHYECKOE IIOJOKEHHE 4YeJOBEKa.
CBuzerenbcTBa CXOACTBA 4YEJIOBEKA C KMBOTHBIMH: CpPaBHHUTEIBHO-MOpP(doOIOTHdeckue,
sMOpuoNioThuYecKue, (HU3HOIOro-OMOXUMHUYECKHe, MoBeAeHueckne. OTiauuus YenoBeKa OT
KUBOTHBIX. [IpMOX0K/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rojJ0BHOIO
MO3ra ¥ BTOPOW CUTHAIbHOW CHUCTEMBI.

JBuwxyume  cuiabl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COLMANIbHBIE.
CooTHolieHre OMOTOTHUECKHUX M COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoBHbIE CTaJuU aHTpororeHesa. Pannue yenoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYJIbI)
Y paHHUE MOHTHJIBI — O0IIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U JII0eH. ABCTPAIOMUTEKH —
JBYHOTHE TNpEaKH Jiroae. UenoBek ymensld, NMEepBbIE M3TOTOBJICHUS OpyAWi Tpyna. Uemosek
MPSIMOXOJIAIINI U TIEPBBIN BBIXOJ JItoJeH 3a mpenenbl AQpuku. YenoBek reiaenbOeprckuii —
o0IMii IpeI0K HeaHAePTaIbCKOTO YEJIOBEKa U YEJIOBEKa Pa3yMHOT0. YeloBeK HeaHIepTaTbCKUN
Kak BUJ JIIOJEH XOJOJHOrO Kiumara. YeroBEeK pa3yMHbI COBPEMEHHOIO THUIIA, JEHHUCOBCKHM
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u najaeoreHoOMHKa.

DBOJIOIUS COBPEMEHHOIO uejoBeka. EcTecTBeHHBIN OTOOp B MOMYNALHMAX YEIOBEKa.
MyTanuoHHbIi npouecc U noauMmopdusm. IlonynsaironHble BOIHBI, Apeiid reHoB, MUTpaLus U
«3(dexT ocHOBaTeN» B MOMYJIALUAX COBPEMEHHOTO YeJIOBEKA.

Uenoseueckue packl. [lonarue o pace. bonbiime pacel: eBporeouaHas (eBpa3uiickasi),
aBCTpaJIO-HErpouIHasl (9KBAaTOpUANIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepHuKaHckas). Bpems u
IyTH pAacCeJIeHHWs uYeloBeKa 10 IuUiaHeTe. EQuHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSITENILHOCTh ~ pacu3Ma. [IpucrocoOIeHHOCT,  4YeloBeKa K  Pa3HbIM  YCIOBHUSM
OKpY’KarlIie cpenpl. BausHue reorpaduueckoil cpenasl U Apeiida reHoB Ha MOPQOJIOTHIO U
(hU3HMONIOTHIO YeIOoBEeKa.

MeXIUCIUIUTMHAPHBIE METOIbI B (DU3WYeckod (OMOJIOTHYECKOW) aHTPOTIOJIOTHH.
OBOJIIOLIMOHHASI ~ AQHTPOIOJOTMS M MAJCOAHTPONOJIOTHSl  YEJIOBEYECKUX  MOMYJISALHMN.
buocoumaneHple  UCCleOBaHMS ~ IpUpPOAbI  yesoBeka.  MccienoBanue — KORBOJOLMU
OMOJIOTHYECKOTO M COLIMAIBHOTO B YEIIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.



Tabmumel W cxeMbl: «MeTOIbl  aHTPOIOJIOTUN», «[OJIOBHOW MO3r 4YeloBEKay,
«UYenoBexkooOpa3Hbie 00€3bsiHBD, «CKeNeT yenoBeKa M CKeleT MIMMIMaH3e», «PyauMeHTsl U
aTaBU3MbD», «JIBIDKyIIME CHJIBI aQHTPOIOIEHE3a», «IBOJIOLMOHHOE [JPEBO UEJIOBEKay,
«ABcTpanonurek», «HenoBek yMensli», «HenoBek NpAMOXOaAIui», «/[eHncoBCKUil 4eToBeK»
«Heanpepranbip», «KpoMmanboHIb», «llpenku udenoBekay, «OTambl 3BOJIOLUU UYEIOBEKaY,
«Pacspl uenoBekay.

O6opynoBaHue: MyJISKM OKAMEHEJIOCTEH, IPEIMETOB MaTepUabHON KyJIbTYpbl IIPEIKOB
yenoBeka, penpoaykuuu (dororpadun) KapTMH € MHUGPOJOTHUECKUMH U Oubneiickumu
CIOKETaMH MPOUCXOXKACHUS YelloBeKa, poTorpaduu HaXOI0K UCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET YEJIOBEKa, MOJEIb Yepena YeJIOBEKa U Yepena IIMMIIAH3€, MOJENb KUCTH YEJIOBEKa U
KHCTHU HIMMITaH3€, MOJIETH TOPCa MPEIKOB YeJIOBEKa.

JlaGopaTtopnas padora «M3ydyeHue OCOOCHHOCTEW CTPOCHHS CKEJeTa 4YeJIOBEKa,
CBSA3aHHBIX C MIPAMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHne sKOIOTHYECKUX aaNTallil YeTOBEKay.

Tema 6. DJkojiorus — Hayka O B3aUMOOTHOLIEHHSIX OPraHU3MoOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:Kalollel cpeaou

3apoxaeHUe W pa3BUTHE JKOJOTMM B Tpynmax A. I'ymbombnara, K. ®@. Pymee, H. A.
CeseprioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skosoruu. CBsi3b
9KOJIOTUHU C APYTUMHU HAyKaMHU.

Mertoap! skonoruu. [loneBeie HaOIrOAEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HMPUPOIHbBIE U
naboparopHble. MoaenupoBaHrue B AKOJIOTHH. MOHUTOPUHT OKPY>KArOIIEH Cpebl: JTIOKATbHBIH,
PErHOHANIbHBIN U TJI00AJIbHBIN.

3HAaueHUE SKOJIOTMUYECKUX 3HAHWM U1 4eJOoBEKa. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBs3€H uemoBeyecTBa ¢ MNpupoaoil. DopMUpOBaHHE 3KOJIOTMYECKON KYyJIbTYphl H
9KOJIOTMYECKOIN IPaMOTHOCTH HACEJICHUS.

JdemMoncTpanuu

[optpetsi: A. 'ymbonpar, K. @. Pynse, H. A. CeBeprios, O. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmuupl 1 cxembl: «Paznenst skonorum», «Metoasl 3kogoruny, «CxeMa MOHUTOPUHTA
OKpY KaroIlen cpesb».

JlaGoparopHas padora «l3yueHre METOA0B IKOJOTHUECKUX UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTaAHHUS

Okonornyeckne (akTopel U 3aKOHOMEpHOCTH uxX JeiictBua.  Kiaccudukanus
JKOJIOTMYECKUX  (akTopoB:  albumoThyeckue, OUOTHYECKHE, aHTpornoreHHele.  OOmue
3aKOHOMEPHOCTH JCHCTBUA dKoJorndeckux (aktopos. [IpaBuno muaumyma (K. Inpenrens, FO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIEC U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnyeckue gaxtopsl. CBeT Kak 3konoruueckuil ¢pakrop. JlelicTBue pa3HbIX y4acTKOB
COJTHEYHOI'O CHEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CurHanbpHas poisib cBera. doToneproausm.

Temnepatypa kak skojorumdeckuili Qaxrtop. JleiicTBue TemmepaTypbl Ha OPraHHU3MBIL.
[ToMKHUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTs kak skonormueckuii dakxrop. [Ipucmocobnenust pacTeHUi K MOIAECPKAHUIO
BogHOro OamaHca. Kiaccudukanus pacTeHHWd 1O OTHOIICHWIO K Boje. llpucrocoOneHus
YKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.



Cpenpl OOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAs, TITyOWHHAas
MO/INIOYBEHHAs, BHYTpHOpPraHu3MeHHasd. DU3HKO-XMMHUYECKHE OCOOEHHOCTH CpeJl OOUTaHus
opranu3moB. [IpucnocoOaeHust OpraHu3MoB K KHU3HU B Pa3HbIX CPEAAX.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE pUTMbL. CyTOUYHbBIE U TOIUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUM JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonstue o xu3HeHHOW (opme. KuzHeHHBIE (HOPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPAaBHI.
KuzneHHnble QOpPMBI KUBOTHBIX: THUAPOOUOHTHI, TE€OOMOHTHI, a’pOoOHOHTHL. (coOeHHOCTH
CTpOEHHS U 00pa3a KHU3HU.

buortnueckne  ¢dakTopel. Buabl OMOTHMYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHITHUS,
XHMITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, xooneparys, MyTyaJln3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO, HaxjeOHMUecTBO). Herpoduueckne  B3aUMOACHCTBUS  (TONMUYECKHE,
tdopuueckue, (abpuueckue). 3HaUYCHUE OMOTHYCCKUX B3aUMOJACUCTBHNA JJIsi CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [[pyuHIUN KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemMoHcTpanuu

Tabmuiel u cxeMbl: «JKonoruueckue GakTope», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYIITBI )KHBOTHBIX MO0 OTHOIICHHUIO K CBETY», « TeIIOKPOBHBIEC JKHBOTHBICY, «X0JIOJHOKPOBHEIE
KUBOTHBIEY», «DU3NOIOTUYECKUE aJalTallli >XKHUBOTHBIX», «Cpeapl OOMTaHUS OpPTraHU3MOBY,
«buonoruueckue putMmbl», «KusneHusle GopMbl pacTeHuin», « KuzHeHHbIe POPMBI ) KUBOTHBIX),
«OKocHucTeMa MUPOKOIUCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOWHOro lecay, «llemu murtanwsy,
«XumanaectBoy, «Ilapasutuzmy, «Korkypenmusay, «Cumonosy», «KommeHncamuzm.

O6GopynoBanue: repbapuud pacTeHUM W >KUBOTHBIX, MNPHUCIOCOOJICHHBIX K BIMSHHUIO
Pa3NMUYHBIX  JKOJOTUYECKHX  (AKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEIIOOMBBIX H
TEHEBBIHOCIIMBBIX PACTEHHH, CBETONIOOWBBIC, TCHEIIOOWBHIE W TEHEBBIHOCIWBBIE KOMHATHBIC
pacteHusi, repOapuM U KOJUIEKLIHMU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YyCTONUMBBIX
pacTeHuii, dYydena NTHLl W 3BEpeid, repOapuu pacTeHWH, OTHOCAIIMXCS K TUTpOdHTaM,
Kkcepoduram, Me3ouTaM, KOMHATHBIC PACTEHUS JTaHHBIX TPYMIN, KOJUICKIUU IKUBOTHBIX,
oOuTaIOUIMX B pa3HbIX cpefax, repOapuu M KOJUIEKIMM PAaCcTEHUN WM KUBOTHBIX, 00JIaJaronx
YepTaMH TPUCHOCOOJICHHOCTH K CE30HHBIM HW3MEHEHMSIM YCJIOBUH JKW3HH, repOapuu
KOJUICKIIMM PACTEHUH W J>KUBOTHBIX PA3UYHBIX >KH3HCHHBIX (DOPM, KOJIICKIIUU JKUBOTHBIX,
YYaCTBYIOIIUX B PA3ITUYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHasi padoTa «BrisiBIeHHE TPUCTIOCOOICHHUI OPTAaHI3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pa6oTa «BrisiBneHre NpucocoOIeHNI OPraHu3MOB K BIUSHUIO
TEMITEPaTyPbD».

JlaGopaTopnass padora «AHaToMHYeCKHE OCOOEHHOCTH PACTEHUIl U3 pa3HBIX MECT
oOUTaHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMI

DKOJIOTUYECKHE XapaKTepUCTUKHU momyssiiuu. [lomynsuus kak OMonoruyeckas CUCTeMa.
Ponbp HeogHOpomHOCTH cpenbl, GU3NYECKUX OaphepoB M OCOOEHHOCTEW OWOIIOTHH BHJIIOB B
(hOopMHPOBAHUN TIPOCTPAHCTBEHHOM CTPYKTYPHI MOIyJsnii. OCHOBHBIE MTOKA3aTeIH MOMYJISIIHN:
YHCIIEHHOCTh, TUIOTHOCTh, BO3PACTHAas W TOJOBas CTPYKTYypa, POKIAAEMOCThb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpALIUSI.

DKojoruueckas CTpykTypa nomyisiuuu. OleHKa YUCIIEHHOCTH Momyisuuu. JnHamuka
MOMYJISIUK U €€ peryisanus. buoTudeckuii moreHuan nomyasanud. MoaenupoBaHue TUHAMUKA
nomy K. KpuBble pocTa YMCIIeHHOCTH MOy sy, KpuBbie BEDKUBaHUS. Peryismus



YUCIIEHHOCTU TOMYJALUNA: poib (PAKTOPOB, 3aBUCSIIMX WU HE 3aBUCAIIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTteruu BUnoB (r- u K-ctparerun).

[TonsTne 00 »SKonoOrMueckod Huine BuAa. MecrtooOuTaHue. MHOrOMepHasT MOJIENb
skoJsiorndeckoid Humm Jx.M. Xatuuncona. Pazmepsl skosorndyeckoid Humu. [loreHuuaneuas u
peaan30BaHHAS HUIIIU.

Bun kxak cuctema nomymsnuid. Apeansl BUAOB. BuAbl U HMX JKU3HEHHBIE CTPAaTETHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJEHUS M MWIpalUid KUBOTHBIX. buonornueckue HWHBa3UU
Yy’KEpPOJHbIX BUOB.

JdemMoHcTpanuu

[Toptpert: Jx. . XaTunHCOH.

TabmuIel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MOMysiuny, «IIpocTtpancTBeHHas
CTpyKTypa monyiusanun», «Bo3pacTHpie mnupamuabsl momyiasiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTH 3€MJIM Pa3IMYHbIMH OpraHu3Mammu», «Mopaens skonorunyeckoil Hummu Jx. U.
XaTYMHCOHAY.

O6opynoBanue: repoapun pacTeHUM, KOJUICKITUU )KUBOTHBIX.

JlabopaTopnas padora «IIpucrnocobseHus ceMsiH paCTeHUI K pacCeICHUION.

Tema 9. Ikoj10rus CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOrmiectBa opranu3moB. buoiieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHM3MamMH B
OHOIIEHO3E.

Okocuctema kak oTkpeiTas cucrema (A. JIkx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpPTaHW3MOB B JKOCUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, PeayleHThl. Tpoduueckne ypOBHH.
Tpoduueckue nemm u cetn. AdmoTuueckure OJOKH dKocucTeM. [10uBBI M MBI B 9KOCHCTEMaX.
KpyroBopoT BelecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE MTOKa3aTeJIN YKOCUCTEMBI. bruomacca u mpoayKIius. DKOJIOTHYECKUEe TUPAMUIBI
qyuces, OMOMacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — CykKieccuu. [lepBUuHbIE W BTOPUYHBIE CYKIECCUU U X
MPUYMHBL. AHTpPONOTre€HHbIE BO3JCHCTBUS Ha cykueccuu. KimMakcHoe cooOIIecTBO.
buopaznoobpasue 1 moaHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl MOpel U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmlHb.

AHTpOIIOT€HHBIE  JKOCUCTEMBI.  Arposkocuctema. ArpouneHo3. Pasnmuuus mexay
AHTPOIIOTCHHBIMH M MIPUPOTHBIMU YKOCUCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oposckas ¢uiopa u dayna.
CunanTponuzanus ropojackoi (¢ayHsl. buonornueckoe #  XO34HWCTBEHHOE 3HAYEHUE
arpodKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCUCTBHNA  OpPraHU3MOB B
aKocucTteMax. Porb kackaonozco s¢gexma u 6u008-30uhpukamopos (Kiouesvlx 6uo0s) 8
@yurkyuonuposanuu  sxocucmem. llepeHOC DHEPrUM W  BEHIECTB MEXAY CMEXHBIMU
KOCHUCTEMaMH. Y CTOMYMBOCTH OPraHU3MOB, TOMYJNALUA M IKOCUCTEM B  YCJIOBHSIX
€CTECTBEHHBIX U AHTPONIOT€HHBIX BO3AECHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOPLAHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030elicmeusi. MeTo0I0rusl MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTCHHBIX YKOCHUCTEM.



JdemoncTpanun

[Moptper: A. Ix. Tencnu.

Tabmuet U cxeMbl: «CTpyKTypa OHMOIIEH03a», « IKOCUCTEMA IMUPOKOIMCTBEHHOTO JIECay,
«9KocucTeMa XBOWHOTO Iecay, «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHUCTEME),
«KpyroBopor BemectB B 23kocucreMe», «llemm mmTaHuWs (macTOWMIIHAS, JETPUTHAsN)»,
«OKoyNornYecKas MUpaMuIa Ynucen», « IKoJIorudeckas mupamuga OuomMacchly, « IKOIOrudecKas
nupamuaa sHeprum», «OOpazoBanue Oomnorta», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca mocie moxapa», «JKochcTeMa 03epa», «ArpoueHos», «KpyroBopoT BemecTB U MOTOK
SHEPIHH B arporieHose», «IIpumepsl ypOoosKocucTemy.

O6GopynoBanue: repbapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydelia NTHUI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «/I3yyenue u onrcanue ypooIKOCHCTEMBDY.

JlaGopaTopnas pa6ora «l3ydyeHue pazHoOOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTHUX B
Pa3HBIX SKOCHCTEMAX).

IKCeKypeust «IKCKypcHs B TUIUYHBIN OuoreoneHos (B ayOpaBy, Oepe3HSK, €lbHUK, Ha
CYXOJIOJBbHBIN WM TOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

JIKCKypeus «IKCKYpCHs B arpoIKOCHCTEMY (Ha MOJI€ WM B TEIJIMYHOE

x03s11cTBO)». Tema 10. Buocdepa — riodaabHas 3xocucTeMa

buocdepa — obmerianerapHast o0ojouka 3eMiIH, Te CYLIECTBYEeT MJIHM CYIIECTBOBaa
KU3Hb. PazButHe npencrasienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
6uocdepe. Obmactu 6nocdeps! u e€ cocran. JKupoe BeliecTBo Onochepsl 1 ero GyHKINH.

3aKOHOMEPHOCTHU cyIecTBoBaHus Onocdepbl. OcobeHHoCTH OHOChephl Kak ro0aIbHON
sKocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocgepe. KpyroBopoTbl BemiecTB H
OMOTreOXMMHUYECKHE TUKIIBI (YIiIepo/ia, a30Ta). PUTMHYHOCTE siBeHU# B Ouocdepe.

3onaneHOCTH Onochepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIITH: TYHIIPA, XBOHHBIE
Jieca, CMeIaHHbIe U UIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, ITyCTHIHU, TPOIMYECKUE Jieca,
BBICOKOTOpBs. KimMMar, pacTUTENbHBIN U KUBOTHBIM Mup OnomMoB cymu.CTpykTypa u QyHKIUS
KUBBIX CUCTEM, OIICHKA HX PECYpCHOTO MOTEHIANIa U OMOChEepHBIX (DYHKIIUH.

JdemoHcTpauuu

[Toptpetsr: B. U. Bepuanckuid, 3. 3rocc.

Tabmumsr 1 cxemsl: «leocdeprr 3emnm», «KpyroBopor azora B mpupoje», «KpyroBopot
yriepona B mpupoje», «KpyroBopor kuciopoia B mpupone», «KpyroBopor Bomasl B MpuUpoae»,
«OcHoBHbIe OMOMBI cymiy», «KnuMatudeckue nosica 3emun», «Tynapay», «Taiira», «CMemaHHbIi
necy, «lIupokonuctBenHsi ec», «Crenby, «CaBanHay, «IlycToiasy, « Tpornuueckuii necy.

O6opynoBanue: repoapuy paCTeHUN pa3HbIX OMOMOB, KOJUICKITUH )KHBOTHBIX.

Tema 11. YesioBek M OKpYKawOIIAs cpeaa

DKOJIOTHYECKUE KPU3HChl U UX TpUYMHBL. Bo3aeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpenabl. OxpaHa Bo3ayxa. 3arps3HeHHE BOJIHON cpenbl. Oxpana
BOJIHBIX pecypcoB. Pa3pymenne mousel. OXpaHa IOYBEHHBIX pecypcoB. M3MeHeHne KimMaTa.

AHTPOIIOreHHOE BO3JICHCTBHIE HAa PACTUTEIBHBIN 1 )KHUBOTHBINH MUp. OXpaHa pacTUTEIBHOTO
U SKUBOTHOTO MHpa. OCHOBHBIE IPUHIIMIIBI OXpaHbl pupoibl. KpacHble kauru. Oco6o
oxpansiemble npupoasie Tepputopun (OOIIT). Borannueckue cajpl U 300J0THYECKHE MTAPKU.

OCHOBHbBIE IPUHIUIBI YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA U MpUpoAbl. PannonansHoe
MPUPOJOTIONB30BAaHUE M COXpaHEHHWE OMOJIOTHMYecKoro pasHooOpasus 3emnu. OOmume
3aKOHOMEPHOCTH TTI00AJIBHBIX SKOJIOTUYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3nca
U €r0 BEPOSITHBIE TMOCIIE/ICTBUSI.



Pa3BuTHe METOOB MOHHMTOPHWHIA DPA3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaroueli U KOHKYPEHMOCNOCOOHOU
snepeemuxe. buonozuueckoe pasznoobpasue u duopecypcol. Hayuonanvuvie ungopmayuonmvie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeaduIumayuy 3KOCUCmem U cnocobos 6opbobL ¢ HUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHbixX 9KOCUCTHEM.

JdemoHcTpauuu

Tabmuuel u  cxembl: «3arps3HeHue armochepb», «3arps3HeHne ruapocheps,
«3arpszHeHne  mouBbl», «llapHEKOBBIT  3dPexT», «Ocobo oxpaHseMble NPUPOTHBIC
TEPPUTOPUNY», «MOACTH YIIPABISIEMOTO MUPAY.

Oo6opynoBanue: poTorpadguu oXpaHsEeMbIX paCTEHUHN 1 )KUBOTHBIX KpacHoW KHUTH
Poccuiickoit deneparuu, KpacHoil KHUTHA peruoHa.



INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
BHNOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJIbTaTaM OCBOSHUS 00YyUYaIONUMUCS
MIPOrpaMM CpeIHero o0Iiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pe3yibTaTOB OCBOCHHS MPOrPaMMBbI [0 OMOJOTUH BbIAEIEHBI
CIIEAYIOIIME COCTABIISIOLIME: OCO3HAaHME OOYYaIOIUMHCS  POCCHHMCKON  IpakIaHCKOH
WJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIbHOCTH M CAMOOIIPEIEIICHHUIO,
Hanuyue momusayuu K OOYy4YEHHIO OWOJIOTHM, YyeleHanpagienHoe pazeumue BHYTPEHHUX
yOeX)AeHUI TNYHOCTH Ha OCHOBE KJIIOYEBBIX LEHHOCTEH M MCTOPUUYECKUX TPATUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CROCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B
CBOEM  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, IPUCYIIUMH  CHCTEME
OMOJIOrMYECKOT0  OOpa3OBaHUS, HaAuuue NPAasoCO3HAHUs  SKOJIOTMYECKON  KYJIbTYpBI,
CNOCOOHOCMU CMABUMb TIEITH U CTPOUTH KU3HECHHBIC MJIaHbI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaMMbl 110 OMOJIOTHH JOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCHMTATENbHON AEATEIbHOCTH B COOTBETCTBHM C TPAJULMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMHU U 1yXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, IIPUHSATHIMU B
o0IIecTBe MpaBMWJIaMH U HOPMAaMHU MOBEIEHHS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHUsA, Pa3BUTUS BHYTPEHHEW MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXEHHSI K 3aKOHY M INPABOMOPSAKY, YEJIOBEKY TPyJAa U CTapleMy IOKOJICHHIO, B3aUMHOIO
YBOKEHUs, OEpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIui0 W TPaIulHsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickon denepannu, MPpUpPOAE U OKPYKAIOLIEH cpee.

JIMYHOCTHBIE PEe3yNbTaThl OCBOEHUS y4eOHOro mnpeaMera «buoaorusn JT0JKHBI OTpa)xaTh
TOTOBHOCTh U CIOCOOHOCTH OOYyYaroluXxcsl pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULMEN JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHMEHTAlMi, IIO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUI, COOTBETCTBYIOLIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacIIMpeHNe KU3HEHHOI'O OIbITa W OIBITa JESATEIBHOCTH B IPOLECCE peal3allid OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOMN IE€ATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKOM MO3ULIMN 00YUaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIeHa POCCUICKOr0 00IIeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKECHHE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOM NEATEILHOCTH MPHU CO3/IaHUHU YUEOHBIX ITPOEKTOB,
pelIeHnr yueOHbBIX U MMO3HABATENbHBIX 3a/1a4, BHITTOJTHEHUH OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CITOCOOHOCTH OTPEEATh COOCTBEHHYIO MO3HUITUIO 110 OTHOIIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE Yy4YUThIBaTb B  CBOMX JIEHCTBUSAX  HEOOXOJUMOCTh  KOHCTPYKTHUBHOTO
B3aUMOJICHCTBHS JIIOJIEH € pa3HBIMU YOEKACHUSMH, KyJIbTYPHBIMH HEHHOCTSIMU M COLIUAIBHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4Y€OHBIX,
MO3HABATENbHBIX M HCCIEAOBATENIbCKUX 3a/1ay, YBAXKUTEIBHOTO OTHOIIEHUSI K MHEHUIO
OIIOHEHTOB IIPHU 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKONW UJIEHTUYHOCTH, MMATPUOTU3MA, YBAKEHHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTHM INepel PoauHON, TropAaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KYJIBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

IEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIEAUI0 M MNaMSATHUKAM MPUPOJIBL,
JnocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YYEHBIX B CTAaHOBJIIGHHE M pa3BUTHE
OMO0JIOTHH, TOHUMAaHUS 3HAYCHHsI OMOJIOTHY B TIO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaeiiHas yOeXIEHHOCTb, TOTOBHOCTb K CHyXeHHMI0O W 3amure OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE NYXOBHBIX LIEHHOCTEN POCCUIICKOr0O HApOIa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTP OLICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POAUTEISIM, CO3aHHIO CEMbU HA OCHOBE OCO3HAHHOTO
NPUHSTUS IEHHOCTEH CEeMEIHOM )KU3HHU B COOTBETCTBHHU C TPAAUIMSIMU Hapo 0B Poccuu;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

JCTETUYECKOE OTHOLIEHHE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHMUI;

IIOHMMAHHUE SYMOLIMOHAJIBHOTO BO3ACUCTBUS KUBOM NIPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQ)XEHHMIO B Pa3HbIX BHJAaX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KadyecTBa TBOPYECKON JTMUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHHS  KYJbLTYpPbl 310pPOBbSI U
AMOLUMOHAIBLHOIO 0JIArONOJIyYns:

MOHUMAaHUE U pealn3aius 3I0pOBOro U 0e30MacHOro obpasa ku3HU (30pOBOE MUTAHUE,
coOI0ICHNE TUTHEHUYECKUX TMPaBWII U HOPM, COAIaHCUPOBAHHBIM PEXKUM 3aHATHH M OTIbIXA,
peryisipHas (U3MUECKash AaKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3UUECKOMY M IICUXUIECKOMY 3/I0POBBIO;

NOHMMAaHUE IICHHOCTH TMpaBUJ HHIUBUAYAJIbHOTO U KOJIJIEKTUBHOIO O€30MacHOro
MOBE/ICHUA B CUTYALIUAX, YITPOXKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCTEACTBUA W HENPUATHS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTb K aKTUBHOM ACATCIIBHOCTHU TEXHOJIOTHYECKON U COHPIEIJH)HOf/i HalpaBJICHHOCTH,
CIIOCOOHOCTD WHUOUUPOBATD, INIAHUPOBATHL U CAMOCTOATCIIbHO BBINIOJIHATL TaKYIO JCATCIIbHOCTD,
MHTEpEC K Pa3IHMYHbIM cepaM MpodhecCHOHATBHOM A TebHOCTH, YMEHHE COBEPILATh

OCO3HaHHBIN BBIOOP Oyayuiei npodeccuu U peaaru30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCel
KU3HU;

7) 3K0IOTHYECKOr0 BOCTIMTAHHUS:

9KOJIOTMUYECKH 11e1ecoo0pa3Hoe OTHOUICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYILLIECTBOBAaHMUS;



MIOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphI: MPHOOPETEHUE ONbITA IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOYKHBIX MOCJEICTBUN JJIs OKPYXKAIOIIEeH Cpeibl;

OCO3HAHME TII00ATLHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IyTel UX PELICHHUS;

CIIOCOOHOCTH HCIIOIB30BaTh MPUOOPETAEMbIE MPU U3yUYEHUU OMOJIOTHH 3HAHUS U YMEHHUS
MPU PEIICHUU TPOOJIEM, CBSI3aHHBIX C PAIMOHAIBHBIM IPUPOJIONIOIB30BAaHHEM (COOIIOICHNE
MPaBWJI TIOBEJICHUS B MPHUPOJC, HAIIPABICHHBIX HA COXPAHCHHE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

aKTUBHOE HENpUATHE [EHCTBUM, MPHUHOCSIIMX Bpel OKpPYXKarollel MpUpOTHON cpee,
YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTHUYECKUE TMOCISACTBHS MPEIIPUHUMAEMBIX
JICVICTBUH U MPEeAOTBPAIATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYyJIbTYpPbI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCS HUMHU B
MO3HABATENbHON, KOMMYHHMKATHUBHOW M COLIMAJIbHOW MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON AESITETbHOCTH YKOJIIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUSL:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH © OOIISCTBEHHOW TWPAKTHKH, OCHOBAHHOTO HAa JHAJNOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE S3bIKOBOI M UNTATENICKON KYJIbTYpPbI KaK CpeACTBa B3aUMOICHCTBUS
MEX1y JIFOIbMU U TIO3HAHUS MUPA;

MOHUMaHWE crenu@uKku OWOJIOTHH KAaK HAyKd, OCO3HaHUA €€ ponu B (HOPMUPOBAHUH
paIoOHaIBLHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU 1IETIOCTHOTO MPEACTABICHUS 00 OKpYKaroIIeM
MUpPEe KaK O eIWHCTBE TMPUPOIBI, 4YelOBEKa © OOIIeCTBa, B MO3HAHUM MPHPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH MPOOIIEM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMH JJIi COBPEMEHHOW IMBHIM3AIMU: 00ECTICUCHUS
HOBOT'O YPOBHSI Pa3BUTHUS MEIHIMHBI, CO3JAHHE MEPCIICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOUCKA MyTeH BBIXOJA U3 TI00ATbHBIX
IKOJIOTHYECKHX MPOOJIeM B 00eCTieUeHHs Imepexoa K YCTOMYUBOMY Pa3BUTHIO, PAllHOHATIEHOMY
WCIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHYECKUX 3HAHWM B IEJIAX MOBBIMICHHUS OOIIEH
KyJbTYpBl, €CT€CTBEHHO-HAy4YHON TIpaMOTHOCTH, KaK COCTaBHOMW 4YacTH (YHKIIMOHATHHOU
IrPaMOTHOCTH O0yuarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IMO3HAHUS, HCIOIB3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4YyaeMble 3HAaHUS JJs aHaiu3a U OOBSCHEHUS SIBJICHUMN
OKPYKAIOIIET0O MHUpPAa M MPOUCXOASIIMX B HEM H3MEHEHUU, YMEHHE JellaTh OO0OCHOBaHHbBIC
3aKJIIOUYEHHSI HAa OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTHMYECKHE 3HAHHS MM pelleHus
po0JIeM B pealbHbIX KU3HEHHBIX CUTYAITUX;

OCO3HaHHE IIEHHOCTH HAyYHOU JEeSATeNbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO U
HCCIIEIOBATEIILCKYIO JIeSTEIbHOCTh HHIUBUAYATHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOPA30BAHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMM 1O OWMONOTMM B COOTBETCTBUU C >KHU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIBTATHI



MertanpeamMeTHble pe3yibTaThl OCBOCHUSA Y4YeOHOro mpeamera «bUONOTHsS» BKIIOYAIOT:
3HaYUMBIe Ui (OPMHpOBAHUS MHPOBO33PEHHSI OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MexIpeIMeTHBIC) OOIIIEHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTHHBI MUPa
U crienu(UKy METOO0B TIO3HAHUS, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHSI,
SIBJIGHUE, TPOLECC, CUCTeMa, Hay4HbIH (haKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHusi, MCCIIeIOBaHNEe, HAOMIOJACHUE, U3MEpPEHHE, HKCICPUMEHT U JIpyTue); yHUBEpCAIbHBIC
yueOHbIe JeicTBUs (MO3HaBaTeIbHbIC, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAIOIINE
(dhopMupoBanre (HYHKIIMOHAILHOW IPAMOTHOCTH M COITUAIIBHON KOMIIETCHIINN 00yYaroIuXCs;
CIIOCOOHOCTH o0Oy4Jarmuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCIUTUTMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS WM YHUBEpCaIbHbIC y4ueOHBIC JCWCTBUS B TO3HABATEILHON H
COLIMAJIBHOM ITPAKTHKE.

B pesynpraTe wu3yueHus OWOIOTMM HA YPOBHE CpEAHETO OOIIEro o0Opa3oBaHUs Y
oOyudatomierocss OyayT chopMHpoBaHbl MMO3HABATEIbHbIE YHUBEpCAIIbHBIE yueOHBIE JIEHCTBUS,
KOMMYHHUKATUBHBIE YHUBEpPCAJIbHBIC Yy4YE€OHBIE JEHCTBUS, PETYJSITUBHBIE YHUBEPCAIbHBIC
ydeOHbIe AeMCTBHSI, COBMECTHASI IEATEIBHOCTD.

MeTtanpenmeTHbIe pe3yIbTaThl OCBOESHUS POTPaMMBbI CpeIHEro o01Iero oopa3oBaHus
JOJKHBI OTPaXKaTh:

OBi1ajeHHe YHHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE TeiCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH MTPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

UCIIOJI30BaTh TIPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIU3a,
CUHTE3a, CpaBHEHUs, Kiaccuukauy, 0000IlIeHus1), pPacKpPbhIBaThb CMBICI OHOJIOTHYECKHX
MOHTHIA (BBIICTATH HX XapaKTEePHbBIE TIPU3HAKH, YCTAHABIUBATH CBS3H C JIPYTHMH ITOHATHIMH ),

OTIPEACIISATH IENU ACSITeILHOCTH, 3a]]aBasi MapaMeTPhl U KPUTEPUH UX JTOCTHKCHUS,
COOTHOCHUTH PE3yJIbTAThI ACATEIHHOCTH C MTOCTABICHHBIMH IIECIISIMH;

WCIOJIb30BaTh OMOJOTUYECKHE MOHATHS 7151 OObsICHEHUS (DAKTOB U SIBIICHUH KUBOI
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, IO AaHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOYCHHUS,

MPUMEHSATh CXEMHO-MOJICIBHBIE CPEACTBA JJIA MPEACTaBICHUS CYIIECTBEHHBIX CBS3CH
OTHOIICHUN B M3y4aeMbIX OMONOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHIl Pa3sHOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IUIaH PEHICHHS MPOOIEMBI C YIETOM aHATN3a UMEIONIUXCS MaTEPHATTLHBIX
1 HeMaTepUAJIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHBBI B JESTEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YIHTATOB LIEISIM,
OLICHUBATh PUCKHU MOCIEICTBUI 1ESITEIbHOCTH;

KOOPAMHHUPOBATH U BBITIOIHATH padOTy B YCIOBHSIX PEaTbHOTO, BUPTYAJIHHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPeaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe UCCAeN0BATEIbCKHE TeHCTBHS:

BJIQJICTh HABBIKAMH y4EOHO-UCCIICJIOBATEIBCKON M MPOCKTHOW JIEATEeIHbHOCTH, HaBBIKAMU
paspelieHus: mpodIeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY TIOHMCKY METO/OB
pelieHust MPaKTUYECKHUX 3aJ1a4, MPUMEHEHHUIO Pa3TUYHBIX METOIOB MTO3HAHMS;



UCTIOJIb30BaTh Pa3IMYHBbIe BUABI JEATEIHHOCTH 1O TOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPHpETAINY, PEOOPa3OBaHUIO U NPUMEHEHHUIO B yUEOHBIX CHTYyalHsAX, B TOM YHCJE IMPH
CO3JIaHUH YUEOHBIX M COIMAIBHBIX IPOCKTOB;

(hopMHUpPOBATh HAYYHBIH THIT MBIIIJICHUS, BIAJICTh HAYYHOU TEPMHHOJIOTHUEH, KITFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh W (OPMYJIMPOBATH COOCTBCHHBIC 3a/Ja4ll B 0Opa30BATEIBHOM JEATEIHHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh  IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJlM3WpOBATh 3ajady, BBIJBUTATh
THIOTE3y €€ pelleHus, HaXOAWUTh AapryMEHThl Ui JOKa3aTelbCTBA CBOUX YTBEPKICHHM,
3aJjaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh IMOJYYCHHBIE B XOJC PCIICHHUS 3aJaud pPe3yJIbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLIECHHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOWCK TMEPEeHOca CPEACTB M CHOCOOOB NEHCTBHS B
PO ECCHOHATTLHYIO CPELY;

yMETh TIEPEHOCUTHh 3HAHUS B [IO3HABATEIbHYIO W  TPAKTHUECKYH 00JacTu
KHU3HEIIEATCILHOCTH,

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTell;

BBIJIBUTATh HOBBIC HWJCH, TpEJIaraTh OPUTHHAIBHBIC TOJXOJIbl W PEUICHUS, CTABHUTh
poOJIeMBI U 33J1a4H, JIOMYCKAIOIINE albTepHATUBHBIE PEIICHHUS.

3) padora c unopmanmeii:

OpPUEHTUPOBATHCS B PA3MYHBIX MCTOYHMKAX HH(OpMaIru (TEKCTe Yy4eOHOro mocoowms,
HAYYHO-TIONYJISIPHOM JIUTEpaType, OMOIIOTUIECKUX CIIOBAPSIX U CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHETe), aHAIM3UPOBaTh WH(POPMALHUIO pa3THYHBIX BUAOB U (opMm
NPEJCTAaBICHNS, KPUTUIECKH OLIEHUBATH €€ TOCTOBEPHOCTh M HEIPOTHBOPEUYHBOCTH;

(dbopMyIHpOBaTh 3aMpochl U TMPUMEHATh pPA3UYHBIC METOABI TPU TIOUCKE W OTOOpe
6uosiornueckoil nHpopMalu, He0OX0IUMOH /17151 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npruoOpeTaTh OMBIT HCIOJIH30BaHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O MCIOJIb30BAHMUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMAIbHYIO (OpPMY MPEACTABICHUS OHUOJIOTHYECKOM
uHpopManuu (cxemsl, rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOE);

UCIIOJIB30BaTh HAYYHBIH S3BIK B KA4eCTBE CpPEACTBAa IMPH paboTe C OHOJIOTHYECKOMH
uHpopManreil: TPUMEHITh XUMHUYECKUE, (PU3MUECKUe M MaTeMaTU4YecKHe 3HAKH M CHMBOJIBI,
dbopmynel, ab0OpeBUaTypy, HOMEHKIATYpy, HCIIOJB30BaTh U MPeoOpa3OBBIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABaHUS M 3alllUThl WHpOpPMANUHU, HHPOPMAIIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH Je€HCTBHSIMU:

1) oOmienue:

OCYILECTBIIATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO Y4acTBOBATh B JTHAJIOTE
WIHA JIUCKYCCHU TIO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJICHUS OTHOCHUTEJILHO BBINIOJHEHUS TMpeIUlaraéMoil 3aJaud, YYHTHIBATh WHTEPECHl U
COTJIACOBAHHOCTH TMO3UIUI IPYTUX YYaCTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIC CpEICTBA OOIICHWS, MMOHMMATh 3HAYCHHE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIMKTHBIX CUTYAIUH, yMETh CMATYaTh KOH(QJIUKTHI U
BECTH MIEPETOBOPHI,



BJIAJICTh PA3MUYHBIMUA CIIOCOOAMHU OOLIECHWS M B3aUMOJICHCTBHSA, IMOHMMATh HaMEPEHUS
JPYTUX JIIO/CH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOK TOYKY 3PEHHUS C MCIOJb30BAHUEM SI3bIKOBBIX
CPEJICTB.

2) coBMeCTHas 1eATeJIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBa KOMAHAHOW M MHIUBUAYaIbHOU pabOTHI Ipu
perieHuu OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIITOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YUeOHOH 3a1auH;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH KaK/10T0 4jieHa KOJUIEKTHBA;

OPUHUMATh 1I€JIM COBMECTHOH JEATEIbHOCTH, OpPraHU30BBIBATH U KOOPAWHUPOBATH
JNEUCTBUS TO €€ JOCTH)KEHMIO: COCTaBJIATh IUIAH JACWCTBUM, pacupenessiTb poiu C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OLIEHUBATh Ka4E€CTBO CBOETO BKJIJa M KAXJIOTO yUYACTHUKA KOMaHIbI B OOIIUI pe3ysbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE IPOEKTHI, OLEHUBATh WJEU C MO3HULNN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B pA3JIMYHBIX CHUTyalUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HMHUIIMATUBHBIM.

OByageHne YHHMBEPCAJIbHBIMH Pery/JsiTHBHBIMY /1efiCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHOJOTMYECKUE 3HAHUS [UId BBIABICHHS NpoOJIeM U HX pELIeHHs B
KU3HEHHBIX U Y4EOHBIX CUTYaLlUsX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKHX 3HAHHI 1EIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKpY KarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATENBHYIO JESTEIbHOCTh, BBISABIATH NMPOOJIEMBI,
CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHON JAESITEIBHOCTH U
KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELIeHUs MPOOIeMbl ¢ YIETOM UMEIOIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MPOSBICHUIO MIMPOKOU SPYIUIMH B pa3HBIX 007aCTsIX
3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B 1€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YIbTATOB LEJISIM;

BJIaJIeTh HaBbIKAMH [TO3HABATEIBHOM peIeKCUU KaK OCO3HAHUS COBEPILIAEMbIX ACHCTBUI
U MBICJIIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIIOIB30BAaTh MPUEMBI peQIIeKCHN
JUIS OIICHKHU CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS,;

YMETh OUCHUBATH PUCKU U CBOCBPECMECHHO MMPUHUMATL PCHICHUA 110 UX CHUIKCHUIO,

IIPUHUMATb MOTUBBI U aPT'YMEHTHL IPYTUX IIPU aHAIU3E PE3YIbTATOB AEATEIbHOCTH;



3) npuHsiTHE CeONA U APYIUX:

MIPUHUMATD Ce0sl, MOHMUMAas CBOU HEJOCTAaTKU M IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIMH IPYTOr0 YeJIOBEKA.
HNPEIMETHBIE PE3YJIBTATHI

[IpeameTrHble pe3ynbTaThl OCBOEHHS coOjAepKaHHMs ydeOHoro mnpenmera «buomorus» Ha
yriyOJaEHHOM YpPOBHE OpPHMEHTHpPOBAHBI Ha obOecriedeHne MpodUiIbHOr0 0oO0ydeHUs 00ydJaronIuxcs
ouonorun. OHM BKITIOYAIOT: crienuduyeckne s OMOJIOTMH HAay4YHbBIE 3HAHMS, YMEHHUS U CHOCOOBI
JCWCTBUI 10 OCBOCHHIO, MHTEPIPETALMU M TPEOOpPA30BAHUIO 3HAHUM, BHIBI JESATEIBHOCTU IIO
MOJTYYEHHUIO HOBBIX 3HAHUM W WX NPUMEHEHUIO B PA3NMYHBIX YYEOHBIX, a TaKXKe B pPEalbHBIX
JKU3HCHHBIX CUTyallUAX. Hpe,[[MeTHI:Ie PE3YJIbTAThI IPEACTABJICHBI I10 I'OJAaM U3YyUCHUA.

[IpenmerHbie pe3yabTaThl OCBOEHMsI yueOHoOro mnpeamera «buonorus» B 10 Knacce
JOJIKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTe U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAaHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny mpodieM pallMoOHAIBHOTO TPUPOIOTIOIB30BaHUS, O BKIIAZle POCCUMCKUX U 3apyOeKHbBIX
y4EHBIX B pa3BUTHE OUOJIOTUU;

BJIQJICHUE CHCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraollue
OMOJIOTUYECKHE TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OPraHM3M, METabOJIM3M, TOMEOCTas,
CaMOperyJsilus, CaMOBOCIIPOM3BEICHUE, HACIIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
ouosornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOoMHasi Teopusi HaciencTBeHHoctn T. Moprana), yuenus (H. 1. BaBunoBa — o mieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PAaCTCHHUH), 3aKOHBI (€IMHOOOpa3Hus MOTOMKOB
IIEPBOTrO MOKOJIEHMSI, paCLIEINIEHUs, YUCTOTHI FaMeT, HE3aBUCUMOT0 HacienoBanus I'. Menpnens,
TOMOJIOTUYECKUX PAIOB B HacieACTBEeHHOW wu3MeHuuBoctu H. WM. Basuiosa), npuHIumsI
(KOMIIJIEMEHTApPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJAMH HAay4YHOTO MO3HAHMSI, UCIIOJIb3YEMbIX B OMOJIOTHYECKUX
HCCIIE0BaHUSX JKUBBIX 00BEKTOB (ONUCAaHUE, U3MEPEHUE, HAOIIOCHUE, SKCIIEPUMEHT);

YMEHHUE BBIACTATH CYIIECTBEHHBIC NPU3HAKU: BHPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOUHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM uHcie OakTepuil, TpuOOB, pacTEHHH,
KMBOTHBIX M YENIOBEKA, CTPOCHUS OPTaHOB M CHCTEM OPraHOB pPAcTE€HHH, )KHBOTHBIX, YEIOBEKa,
MPOLIECCOB KHU3HEACATEIBHOCTH, MPOTEKAIONINX B OpPraHW3Max pacTeHUH, )KUBOTHBIX M YeJIOBEKa,
OMOJIOTHYECKUX IIPOLECCOB: OOMEeHa BellecTB (MeTaboyin3M), MPEBPAICHUsI SHEPIUu, OpOKEHMS,
aBTOTPO(HOTO U TeTepOTPO(HOrO THUIOB MUTAHM, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
raMeToreHesa, sMOpuUoreHesa, MOCTAMOPHUOHAIIEHOTO pa3BUTHS, Pa3MHOMXKEHUS,
MHAUBUAYAIbHOIO pa3BUTHUs OpraHu3Ma (OHTOT€HE3a), B3aUMOJICHCTBUSI I'€HOB, IE€TEpO3Hca,
HCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OpPraHOMAAMH KIETKH U HUX (YHKIHUSIMH,
CTPOCHHEM KIJIETOK Pa3HbIX TKaHEH M UX (PYHKIUSIMHU, MEXKITY OpTaHAMH M CHCTEMaMU OPTaHOB Y
pacTeHuil, >KMBOTHBIX M 4YeJOBEKa M MX (YHKIMIMU, MEXIYy CHCTEMaMHU OpPraHOB U UX
GyHKIUSAMHU, MEXKIY STanamMu OOMEHa BEILECTB, dTalaMu KJIETOYHOIO IUKJIAa M YKU3HEHHBIX
LUKJIOB OPraHU3MOB, OJTallaMd SMOPHUOHAIBHOTO pPa3BUTHSA, TE€HOTUIIOM U (PEHOTUIIOM,
(benoTunom u paxkTopamMu cpezbl OOUTaHUS;



YMEHHE BBISIBISATH OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE PacTEHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOJIOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKA3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYTIIL,;

yMEHHE peliaTb OWOJOTMYECKHE 3aJaud, BBISIBISTH NPUYMHHO-CIEACTBEHHbBIE CBS3H
MEXJy HCCIEeIyeMbIMU OHOJOTMYECKUMH TPOIECCAMU M SIBICHUSMM, J€laTh BBIBOABI U
MIPOTHO3bl HA OCHOBaHUH MOJYYEHHBIX PE3YJIbTATOB;

yYMEHHE BBINOJHATh JaOOpaTOpHbIE U MpPaKTHUECKHe padoThl, COOMIOIATh MpaBUia MpPH
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
dbopMynupys 11e]Ib UCCIEA0BaHMUS, aHATM3UPOBAThH MMOJYYCHHBIE PE3YIbTAThI U JIENIaTh BHIBO/IBI,

yYMEHHE Y4YacTBOBaTh B y4eOHO-HCCIENOBATEIbCKOW paboTe Mo OMOJOTUH, DKOJIIOTUU U
MeJMLMHE, MMPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, M ITyOJUYHO MPEACTaBIATH
MOJTy4Y€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPESHIIMSIX;

YMEHHE OLICHUBATh ATUYECKHE aCIIeKThl COBPEMEHHBIX HCCIICIOBaHHI B 00IaCTH ONOJIOTHU
U MEIUIHHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOI0TBOPEHHUE, HAMIPABICHHOE H3MEHEHHE
Ie€HOMA U CO3/IaHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyayieit mpodeccHoHanbHON AeSITENFHOCTH B
o0acTi OMOJIOTHH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03sIMCTBA, MHUIIEBON
MIPOMBIIIJICHHOCTH, YIIyONsTh MO3HABATENbHBIM WHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIICH TpodeccHd H TPOJOHKCHHE OHOJIOTHYECKOro OOpa3oBaHHS B
OpraHM3aIMsIX CpelHero MpoheCCUOHATBLHOTO U BhICIIEr0 00pa3oBaHUs.

[TpenmeTHbIE pe3yabTaThl OCBOCHUS yueOHOro npeamMera «buonorus» B 11 knacce
JIOJKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUM O MECTE W POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTUHBI MHpA, B IMO3HAHWU 3aKOHOB
MIPUPOJBI U PEUICHUH SKOJOTHYECKUX MPOOJIeM YelIOBEYEeCTBa, a TAKKe B PEIICHUU BOIPOCOB
palMOHATBFHOTO TPUPOJIONIONB30BaHUsl, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHUS K
pupoje, OOIIECTBY, YEIOBEKY, O BKJIa/le POCCUHCKHUX U 3apyOekKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUH;

yMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpeiesieHUs U
MIOHMMAaHHE CYIIHOCTH OCHOBOMOJAraloMIMX OWOJOTHYECKUX TEPMHHOB M TOHATHHA (BUJ,
aKocucTteMa, Owocdepa), Ouonormvyeckue Teopun (dBodonMoHHas Teopus Y. JlapBuHa,
cUHTeTHYecKass Teopusi sBomonuu), yueHus (A. H. CeBeproBa — 0 myTsSX U HalpaBICHMSIX
sBommoninn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus Jx. Xapau
u B. Baitn6epra, 3aponpimeBoro cxoactsa K. M. bapa), npaBuna (muaumyma FO. JIubuxa,
AKOJIOTMUYECKOM MUpaMUAbl JHEPTHH ), TUIIOTE3bI (TunoTe3a «mupa PHK» V. 'unbeprta);

YMEHHE BIaJ€Th OCHOBHBIMM METOJAAMHM HAYYHOI'O I103HAHUS, HCIOJIb3YEMBIMU B
OMOJOTMYECKHX MCCIEOBAHUSAX KHUBBIX OOBEKTOB M HKOCHCTEM (OMUCaHHe, H3MEpEeHHE,
HaOJI0IeHNe, YKCIIEPUMEHT), CIIOCOOAMHU BBISIBJICHUSI U OLEHKH AHTPOIIOTEHHBIX M3MEHEHUH B
MIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NpPHU3HAKU: BUIOB, OHOrEOLIEHO30B, SKOCUCTEM H
Oouocdeprl, CTAOMIM3UPYIOIIETro, ABIKYIIETO W Pa3pbIBAIOIIEr0 €CTECTBEHHOTO OTOOpa,
AJIONAaTPUYECKOT0 U CUMIATPUYECKOT0 BU000pa30BaHusl, BIUSHUS JIBIKYIIUX CUJI IBOJIOLNN
Ha TeHO(OH/| MOMYJIALNHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, YepeTOBaHHS
HaIpaBJIEHUH 3BOJIOLNHU, KPYTOBOPOTA BEIIECTB U IOTOKA YHEPTHH B SKOCUCTEMAX;



YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXAY IPOIECCAMU SBOJIIOIUH, JABIKYIIHMH
CWJIaMH aHTPOIOTeHE3a, KOMIIOHCHTAMHU PAa3IMIHBIX 3KOCHUCTEM M MPUCIOCOOIICHUSIMU K HUM
OpTraHHU3MOB;

YMEHHE BBIABIIATH OTIUYUTEIbHBIC IPU3HAKY JKUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BUJIOB
K cpene ooutanusi, aOUOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB YKOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX N3MCHEHHUI B YKOCHUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCTOIB30BaTh COOTBETCTBYIONIUE aPTYMEHTHI, OMOIOTUYECKYIO TEPMUHOIOTHIO H
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHU3MOB pa3HBIX CHCTEMaTHYECKHX TPYIIIH,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTaHWs, €AMHCTBA UYEIOBEUECKUX pac, HEOOXOIUMOCTH
COXPaHEHUs MHOrooOpaszus BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHE peliaTb OUOJOTUYECKUE 3a7aud, BBIBISTh NPUYMHHO-CICACTBEHHBIC CBSI3H
MEXy HCCIIeIyeMBIMH OHOJOTHYCCKHUMH TIPOIIECCAMH W SIBJICHHSIMH, JIEJIaTh BBIBOABI W
MIPOTHO3bI HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBITIONHSATH JIA00pATOPHBIEC U MPaKTHYECKHUe PabOoThl, COOII0IaTh IPaBUiia MpU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIBUTATh THIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIbLHBIMU CPEICTBAMH,
dbopMyHpys LIeTh UCCIEA0BAHMUS, aHATM3UPOBATH IMOJIYYCHHBIC PE3YJIbTATHI U JIEJIaTh BHIBO/IBI,

yYMEHHE Y4acTBOBaTh B y4eOHO-HCCIENOBATEIbCKONW paboTe Mo OMOJOTUH, DKOJIOTUU U
MEUIMHE, MPOBOJIMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, W IyOJMYHO TPEICTABIIATH
MIOJTy4YEHHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPECHIIHSIX;

yMEHHE OIICHHBATh THUIOTE3bl M TEOPUH O TMPOUCXOXKIACHHHM JKU3HU, YeJOBEeKa H
YeIIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CIOCO0aX MPEAOTBpAICHUS TIOOATbHBIX
W3MEHEHUl B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oy y1ei mpodeccHoHalIbHON AEATEIbHOCTH B
o0nmactu  OMOJOTUHU, OSKOJOTUH, MPUPOAOIOJIB30BAHUSA, MEIAUIMHBI, OHWOTEXHOJOTHUH,
TICUXOJIOTHH, BETEPUHAPUU, CEITBCKOTO XO3AWCTBA, MHINEBON MPOMBIIUICHHOCTH, YIIIyOISATh
MO3HABATENbHBI WHTEpEC, HANpaBIEHHBI Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH
npodeccud W MPOJOJDKCHHE OMOJOTrHYecKoro oOpa3oBaHUS B OpraHU3aIUAX CPEIHErO
po(hecCHOHANBHOTO U BBICIIETO 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo yacoB DJIeKTPOHHbIE
Ne HpakTnu (uu¢possbie)
HanMenoBaHue pa3/ieioB H TeM IPOrpaMMbI Bcer | KonTpoJubHbIe
n/n ecKue o0pa3oBaTte/ibHbIE
0 padoThbI
padoThbI pecypchl
1 buonorus kak Hayka
2 JKuBbI€ CUCTEMBI M X U3yUYEHHUE 2 1
3 buonorus knerku 2
4 XuMHU4YECKask OpraHu3alus KIETKH 10 2
5 Ctpoenue 1 pyHKIIUH KIETKH 8
6 OOMeH BelecTB U MPEBPAIICHUE YHEPTUU B KIIETKE 9 4
7 Hacnencreennas mHpopMaIus 1 peann3arus e€¢ B KIETKe 9
8 JKu3HeHHBIN TMKI KISTKH 6 1 2
9 Crpoenue 1 QyHKIMH OpraHU3MOB 17
10 Pa3mMHOXeHME U pa3BUTHE OPraHU3MOB 8 3
1 ['eHeTnka — Hayka 0 HacJIeICTBEHHOCTH U U3MEHYMBOCTHU ) |
OpraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 2
14 I'eneTuka yenoBeka 3 1
15 Cenexuusi OpraHu3MoB 4 3
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4 1 1
17 PeszepBHOe Bpemst 1 1




OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 3 29
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne (undposbie)
n/n HanmenoBaHme pa3ie/ioB 4 TeM IPOrpaMMbl Kountpoasnbie | IlpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypesI
| 3apokJIeHUE U Pa3BUTHE IBOJIIOLIMOHHBIX 4
MpeJICTaBICHH B OMOIOTHHU
2 MuKpO3BOIIOLHS U €€ PE3YIIBTATHI 14 2
3 MakposBonronus U e€ pe3yJbTaThl 6
4 [IponcxoxaeHne u pa3BUTHE KU3HU Ha 3eMIle 15 1.5
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJIOrusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karolleu cpenou
Opranu3mel U cpefa OOUTaHUS 1.5
DKOoJ0TUs BUAOB U MOIMYJISILUMA 0.5
ODKOIOTUs COOOIIECTB. DKOIOTHYECKUE CUCTEMBI 12 0.5
10 buocdepa — rmobanbHas skocucTema
11 UYernoBek u OKpysKarolas cpena
12 Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 0 7.5




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunuecTBo yacos
Ko
H Ipax Jar
Ne TPOJI a
THYeC JueKTpoHHBbIE HU(POBBIE 00pa3oBaTeIbLHbIE
n/ Tema ypoka Bcer | bHBI U3y4
KHe pecypchl
n 0 e eHH
padoTt
pado |
bl
ThI
1 bHONOTMs KaK KOMIIICKCHAA HayKa i KaK JaCTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO OOIIECTBA
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBbIe cucTeMBI U MX CBOMCTBA 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2JOh2BgbjUJ
index=1 pp=1AQB
3 YpoBHEBast OpraHu3anus KUBbIX CHCTEM 1
4 VICTOpus OTKPBITHS 1 M3Y4CHHUA KIICTKH. 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeTo/1bI MOJIEKYJISIPHOM M KJIIETOYHOM OMOJIOTHH.
[TpakTuueckas padora «M3yueHne METOI0B https://www.youtube.com/watch?v=GzTO2vLzyLA
5 KJIETOYHOM OHnonoruu (xpomarorpadus, 1 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
anekTpodopes, nuddepeHnnaTbLHoe index=4 pp=iAQB
nentpudyruposanue, [11[P)»
https:// www.youtube.com/watch?v=151V-fy1 KLc
6 XUMUYECKUHN COCTaB KIIETKH 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0Oh2BqbjUJ
index=6 pp=1AQB
7 MunepanbHbie BEWECTBA KICTKH, HX 1 https://resh.edu.ru/subject/lesson/5397/

OnoJoruyeckas POJIb




OpFaHI/I‘{CCKI/Ie BCIICCTBA KJIICTKHU — OeJIKu.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

8 JlaGopaTtopHnas pabota «OOHapyKeHHUEe OEITKOB C list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjU
J
TIOMOIIBI0 KAYeCTBEHHBIX PEAKIIUN index=7 pp—iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjU
9 CBoiicTBa, ki1accuukanus u GyHKIHHA OSITKOB J
index=7 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrlw
10 | Opramudeckre BemecTBa KICTKH — YIIEBOI list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjU
J
index=9 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/
T o https://www.youtube.com/watch?v=hfwgRQTpYb
PraHHCCKUC BEIICCTBA KICTIH — I/ Y list=PLqU6VDVR puoiTLeXcIBiRZ2J0h2BqbjUJ
index=10 pp=1iAQB
Hyxneunossie kuciorsl. JIHK u PHK.
12 Jlabopatopnas padora «Hccnenoanme https://resh.edu.ru/subject/lesson/3840/
HYKJIEHHOBBIX KHCIIOT, BBIJICIIEHHBIX U3 KJICTOK
pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue n gy AT®. [pyrue https://resh.edu.ru/subject/lesson/3840/
nykieosunrpudocdarsl (HTD)
c HK. M https://www.youtube.com/watch?v=BD 60WhZvf
14 exsermposarie JIHK. Metoxst reromuiat, A list=PLgU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
TPAHCKPUIITOMHKH, IPOTCOMHUKH index=11 pp—iAQB
MeTto/1bl CTPYKTYpHOM OHOJIOTUH
15 CamocrosrenbHast padora Ne 1 "Xumuueckuii

cocTaB KJeTKu'"(TecT)




16

Tune! knerok. [IpokapuoTnyeckas KieTka

https://resh.edu.ru/subject/lesson/1587/




17

CrtpoeHne 3yKapuoTHUYECKOM KIIETKH.
[IpakTuueckas padbora «3yueHue cBONWCTB

KIJICTOYHOU MEMOpaHbD»

https://resh.edu.ru/subject/lesson/1588/

18

IToBepXHOCTHBIN annapar KJIETKU

19

HememOpanHble OpraHouIbl KIETKH

20

IToyaBTOHOMHBIE OpraHOUIBI KIETKH:
MUTOXOHJIpHH, TuTacTUbL. JlabopaTopHas pabora
«HccnenoBanue mia3mMosn3a 1 JAemia3Mon3a B
PACTUTCIIBHBIX KJIICTKAX»

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenue u pyHKIUH S1pa

22

OnHoMeMOpaHHBIE OPTaHOM/IBI KIIETKH.
[Ipaktrueckas padota «/3ydeHne IBIKEHUS
[UTOIIA3MBI B PACTUTEIIBHBIX KIETKAX)

23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopnas pabora «3yuenue
CTPOCHHS KJIETOK PA3IMYHBIX OPTaHU3MOBY»
CamocrositensHas padora Ne 2 "Ctpoenue u
(byHKIMM OPTaHOUIOB KIIETKH"

24

ACCUMMIISINS U TUCCUMMIISIIAS — JIBE CTOPOHBI
MeTabonmu3ma. Tumel 0OMEeHa BEUIECTB.
JlaGopaTtopHnas pabora «3yuenue
KaTaJUTHYECKON aKTUBHOCTU (DEPMEHTOB (Ha
IpUMEepE aMIJIA3hl HIIM KaTaaas3bl)»

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTAaTUBHBIN XapaKTep peakun
KJIeTOYHOro MeTabou3ma. Jlaboparopras pabota
«M3ydyeHne pepMEeHTaTUBHOTO PACHICTIIICHUS
NEPOKCHJIa BOJOPOJIa B PACTUTEIBHBIX U
KUBOTHBIX KIIETKaX)




26

benku-akTUBaTOpPHI ¥ OENKU-UHTUOUTOPHI

27 | AstorpodHsbIil THIT 0OMEHa BEIIeCTB
28 dortocunTes https://resh.edu.ru/subject/lesson/3917/
29 Xemocunres. Jlaboparopnas pabota «CpaBHeHHE
poIeccoB (POTOCUHTE3a U XEMOCHHTE3a»
AHa’poOHbBIe OpraHu3Mbl. Buabl OposkeHusl.
30 | Jlaboparopnas pabota «CpaBHEHHUE MPOIIECCOB
OpO’KEHUS U JIBIXaHUSD»
31 A3pOGHEIE OPraHH3MEL JTAIL! SHEPTETHEECKOTO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
0 DHeprus MEMOpPaHHOTO TPaIUCHTA TIPOTOHOB.
Cunte3 ATO: pabota npotoHHOi AT®-cruHTa3b!1
33 Peakuuy MaTpu4HOro CUHTE3a
34 Tpanckpunuus — mMarpuuHslii cuare3 PHK https://resh.edu.ru/subject/lesson/5352/
35 TpanHcisus u e€ 3Tambl https://resh.edu.ru/subject/lesson/3917/
36 Komporanue ammmoxucror. Pors puGocom B https://resh.edu.ru/subject/lesson/5352/
OnocuHTe3e Oenka
37 OpraHu3anys reHomMa y MpoKapruoT U 3yKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MonekyJisspHbIe MEXaHU3MbI KCITPECCUH T'€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuot. CamocTosTenbHas padora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB U FHePruu"

D1%83%2010%20%D0%BA%D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0

%B8%D1%8F%20%D0%BF%D0%B5%D1%82%




D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from type=vast

Bupycel — BHekseToOUHbIE (OPMBI )KU3HU U

39 obnuraTHbIC Mapa3uThl. [IpakTudeckas padora https://resh.edu.ru/subject/lesson/3939/
«Co3znanue Mozielid BUpyca
40 Bup yCHBVIe 3a00nCBaHM YENOBEKA, KUBOTHBIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHwmit
41 HanoTexHOIOTHN B OMOJIOTUN U METULINHE
42 JKu3HEeHHBIH UK KIETKH https://resh.edu.ru/subject/lesson/3927/
43 Marpuunsiii cuares JTHK
https://www.youtube.com/watch?v=-kTF5eSIdJA
Xpomocomsl. JJaboparopHas padota «M3ydenue list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjU
4 XPOMOCOM Ha TOTOBBIX MUKpOTIpenapaTaxy iJn dex—13 pp—iAOB
45 JleneHue KICTKA — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tume! kieTok. KapruoknHe3 v MUTOKUHES.
46 JlabGopaTopHas pabora «Habmrogenue Mmutos3a B
KJIETKaX KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax )
https://www.youtube.com/watch?v=bgGhE50XcL
47 | Peryisis KH3HCHHOTO IHKIA KICTOK w list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
Kontponbnas padota Ne 1 "Knerka" index—12 pp—iAQB
48 Opranmns3Mm Kak eAuHOE 11eTI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenwuii. JlaboparopHas padora

«/3yueHne TKaHel pacTEeHUID)




TxkaHM )KMBOTHBIX M YEJIOBEKA. Ha6opaT0pHa51

50 . 1
pabota «M3y4yeHue TKaHeH KUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas
51 pabota «l3y4yeHue opraHoB IIBETKOBOTO 1
pacTeHUsD»
52 Ornopa Tena OpraHu3MoB 1
53 JIB>KeHHUE OpPraHu3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [Iutanue opraan3mMoB 1
55 [MuTaHue MO3BOHOYHBIX KUBOTHBIX. |
[MummeBapurenbHas cucTeMa 4eIoBeKa
56 | /[lpixaHue opraHu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA 1
https://resh.edu.ru/subject/lesson/2489/
58 | TpaHcmopT BewecTB y OpraHM3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KposenocHas cHCTeMa NO3BOHOUHBIX KHBOTHBIX 1 https://resh.edu.ru/subject/lesson/1581/
U YeJIOBEeKa
60 | Brsigenenue y opraHu3MoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 HNMmyHHas cuctema 4enoBeka 1
63 PaznipaxxuMocTh U peryssiius y OpraHu3MoB 1
64 T'ymopanbHas perysiuus i Su10KpHHHAA 1 https://resh.edu.ru/subject/lesson/2458/
CUCTEMa KUBOTHBIX U YCIIOBEKA
65 | DopMbl pa3MHOKEHHUSI OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pa3zMHOXKEHUE 1
67 Meiios 1 https://resh.edu.ru/subject/lesson/3927/




68

l'amerorenes. OOpa3oBaHKe U Pa3BUTHE MOTOBBIX
kieTok. JlaboparopHas padota «3ydenue
CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

69

I/IH,Z[I/IBI/II[yaJ'IBHOC Pa3BUTHC OPraHUu3MOB —
OHTOI'CHC3

https://resh.edu.ru/subject/lesson/5630/

70

3akJiaJika OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX
JINCTKOB

https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

71

PocT u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BrIsiBIeHHE TPU3HAKOB CXOCTBA
3apo/ibliiel TO3BOHOYHBIX KUBOTHBIX)

72

Pa3mHOXkeHME U pa3BUTHE PACTEHUN.
JlaGopatopHas padota «CTpoeHHE OpraHoB
Pa3MHOXKEHHS BBICIIMX pacTeHUi» KU3HEHHbIE
UKIIBI pactenuil. CamocrositenbHas pabora No
4"Pa3mMHOXKEHUE U pa3BUTUE OPTaHU3MOB"

https://resh.edu.ru/subject/lesson/5359/

73

Hcrtopus ctaHOBIICHUS U pa3BUTUS T€HETUKH KaK
HAYKHU

74

OCHOBHBIE TIOHATHUS U CHMBOJIBI TEHETUKH.
JlaboparopHas pabota «JIpo3oduia kak 00bEeKT
TeHETHUUYECKUX HCCIIETOBAHUI

75

3aKOHOMEPHOCTH HACJIE0BaHUS IPU3HAKOB.
Mounorubpuanoe ckpeuuBanue. [Ipakruueckas
pabora "M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(PHIIBI"

https://resh.edu.ru/subject/lesson/5386/

76

[{utonornyeckne OCHOBBI MOHOTHOPHTHOTO
CKpEILMBaHUS

https://resh.edu.ru/subject/lesson/5386/




AHanmzupytolee ckpemuBanue. Hemonnoe

77 1
JIOMUHUPOBaHUE
JurubpuaHoe ckpemmBanue. [Ipaktudyeckas
78 | pabora «M3ydyeHue pe3yIbTaTOB TUTHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpEITUBaHUS Y APO30(HITBI)
79 Huronormieckue 0CHOBHI MMTHOpHAHOTO 1 https://resh.edu.ru/subject/lesson/4725/
cKkpeluBaHus. PelrieHne 3a1a4 1Mo reHeTHKe
&0 CueruieHHOe HacJIeI0BaHKE MPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpoMOCOMHasl TEOpUS HACJIECTBEHHOCTH 1
82 I'eneTuka moia 1
83 I'eHoTun Kak eJI0CTHAsI cCUCTEMA 1
['eneTn4ecKknii KOHTPOJIb PA3BUTHS PACTECHHUI,
84 JKHUBOTHEIX U 4elioBeKka Penrenue 3amad 1o 1
TeHETHKE.
85 N3MeHUnBOCTh MPU3HAKOB. BUIBI N3MEHYUBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 MoaudukarmoHHass K3MEHUYNBOCTh 1 https://resh.edu.ru/subject/lesson/5387/
BapuanvoHHBIN psia 1 BapUalIMOHHAS KPUBAs.
JlaGopaTtopHas paborta «McciaenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1
n3MeHYHBOCTH. [TocTpoeHHE BapUallMOHHOTO
pslla U BapUalMOHHOW KPUBOW»
88 TenoTumieckas HSMEHIMBOCTS. 1 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAS N3MEHYUBOCTD
MyTarnmonHas U3BMEHUYHBOCTb. [IpakTrdeckas
89 | paborta «MyTtanuu y npo30¢uisl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MMKDOIIpenapaTax)y»




3aKOHOMCpHOCTI/I MYTAaOIMOHHOI'O IIpoLecca.

90
DOnureHeTHKa 1 SITUTeHOMHUKA

91 I'eneruia enosexa. Ipaxmiieckas padora https://resh.edu.ru/subject/lesson/3653/
«CocTtaBneHue 1 aHaau3 POJAOCIOBHOI

92 MeToapl MEAUIIMHCKON T€HETUKHU https://resh.edu.ru/subject/lesson/3653/
3HaueHUe MEIUIIMHCKON TeHETUKHU B

93 MPEOTBPALICHUH U JICUEHUU TeHETUIECKIX
3a00JIeBaHUI YeNIOBEKa. CAMOCTOSITeNIbHAs paboTa
Neo 5 "I'eneruka"
OcHoBHble TIOHATHUS cenekiun. JlabopaTtopHas

94 paborta «M3yueHne copToB KyJIbTyPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHHii ¥ TOPOJI JOMAITHUX KUBOTHBIX)
MeToap! cenekIMoHHON paboThl. JJabopaTopHas

95 pabota «M3yueHne MeTo10B CENeKITNN https://resh.edu.ru/subject/lesson/3861/
pacTeHui»

96 JIOCTIKEHHS CENEKIMM PACTCHHUH 1 KMBOTHBIX, https://resh.edu.ru/subject/lesson/3861/
[IpaxTuyeckas padora «IIpuBHBKa pacTeHUI»

97 CoxpaHeHue, U3yYCHHE U UCTIOIh30BaHUE
TeHETHUYECKUX PECYPCOB
BroTtexHonorus kak HayKa v OTPacib

98 npou3BoAcTBa. [IpakTuyeckas padora «M3yuenue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTUM

99 OcHOBHBIE HAMPABICHUS CHHTETUIECKOU
ouonoruu

100 | XpomocoMHas U T€HHas UHKEHEepUs

101 Menuuackue 6rnotexHonoruu KonrponbHast

pabota Ne 2 "I'enetuka u cenexkuus"




Peseprnsliit ypok. [ToBTOpenue, 06061ieHue,

cuctemaruzanus 3HaHui Mrorosas padorta 3a 1 1
kypc 10 emacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3
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11 KJIACC

Tema ypoka

KoanuyecTBo 4acoB

Bcero

Kon
TPOJI
bHBI
e
pado
ThI

IIpak
THYeC
KHe
padort
bl

Jar

u3y4
eHH

DJIeKTPOHHBbIE
nmudposbIe
o0pa3oBaTte/ibHbIE

pecypchl

OpommonroHHas teopust Y. JlapBuna

JIBroKy1ue cuiibl 3BOJIIOIMY BUAOB 1o Y. JlapBuny

bopr0a 3a cymiecTBoBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD

(DOPMHpOBaHI/Ie CHHTETHYECKOMH TCOPHUHU SBOJIIOLIUHA

OTansl 9BOJIIOIITMOHHOTI'O ITPpOoHeCCa: MUKPOSBOJIIOIWA U MAKPOIBOJITOIHA

(o N IV, T = N RS TN I NS 3 I

HOHy.]'ISII_[I/IH — QJICMCHTAapHaA CAWHHILIA 3BOJOIUN

—_ === —_ ] —

3akoH reHeTrueckoro paBHoBecus k. Xapau, B. BaitnOepra.
JlaGopaTopnas paborta «BplsiBIeHHEe H3MEHYMBOCTH Yy 0COOEH 0THOTO
BUJA»

0.5

DnemeHTapHbIC (HAKTOPHI IBOJOIUN

DddexT ocHoBarens. I ekT OyTHUIOYHOTO TOPIIBIIIKA

10

Murpauuu. U300y nonyisiiuii: reorpaduyeckas, OMoIoruueckas




11 | EcrecTtBeHHBIN OTOOP — HANPABISIFONTUH (aKTOP IBOJIIOIIUN 1

12 | TlomoBoii oT6Op 1
[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK pe3yIbTaT MUKPOIBOIIOIUH.

13 | JlabGopatopHas pabora «13yueHne apoMop(o30B U UANOATANTALUN Y 1 0.5
pacTEeHUN U KUBOTHBIX»

[Tpumeps! pUCTIOCOOIEHHH Y OpraHU3MOB: MOP(OIOTUYECKHE,

14 ¢busnonornueckue, OMOXMMUYECKHE, ToBeAeHYeckre. JlaboparopHas ) 0.5
pabota «IIpucnocoOnenus OpraHu3MOB ¥ UX OTHOCHTEIbHAS '
11e1ecoo0pa3HOCTh»

15 Bun, ero kpurepun u ctpykrypa. Jlabopatopuas padora «CpaBHeHHE 1 0.5
BHJIOB 110 MOP(OIIOTHYECKOMY KPUTEPUIO) '

16 | Crpykrypa BUaa 1

17 | Bupoobpa3oBaHue Kak pe3yJbTaT MUKPOIBOIIOIUN 1

18 | CBs3b MUKPOAIBOJIIOLMU U MHUIEMUOJIOTUN 1

19 MakposBosntonus. [1aneoHTonornyeckue MeToIbl N3y4eHHUs IBOTFOLIHI 1

20 | buoreorpadpuueckre METOAbI U3yUEHUS IBOJIOLUN 1

)1 OMOPHUOIOrHYECKHUE U CPABHUTEIBLHO-MOP(OIOrHUECKUE METO/IbI 1
W3YYEHHUSI SBOJIOINH

” MonekynsipHO-TeHeTHUeCKHUe, OMOXUMHUYECKHE U MAaTeMaTHYECKUE 1
METO/bI U3YUYEHHUS IBOIIOIUN

23 OO6mre 3aKOHOMEPHOCTH SBOJIOLUN 1

24 AnantuBHas paauanua. HepaBHOMEpHOCTh TEMIIOB SBOJIOIUU 1

25 | HayuHble THIOTE3bI IPOUCXOKIACHUS KU3HU HA 3eMJie 1

26 | JloHayudHble MPENCTABICHUS O 3aPOKICHUH KU3HU 1

27 OCHOBHBIE 3Tallbl HEOPTaHUYECKON IBOJIOIIUU 1

28 | T'mmoTe3nl 3apOoKICHUS KU3HU 1




Uctopus 3emnu u metons! e€ nuzydenus. Jlaboparopnas padbota

29 «M3yueHue u onMcaHue NCKOMAEMbIX OCTATKOB JAPEBHUX OPTaHU3MOB) 1 05

30 HauanbHbie 3Tamnsl opraHuyecKoi 3BOTIOLUHI 1

31 | OBousronus 3yKapuor 1
OCHOBHBIE 3TaIlbl 3BOJIOIUHN PACTUTENLHOTO Mupa. [IpakTuueckas

32 | pabora «M3yueHne ocoOeHHOCTEN CTPOCHHS PACTECHHM pa3HbIX 1 0.5
OTJIETIOB

33 | OcHOBHBIE ATanbl SBOJIIOLNH )KUBOTHOTO MUpa 1

34 DOBouonus )KUBOTHBIX. [IpakTHueckas pabota «M3yuenue | 0.5
0COOCHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX) '

35 | PaszButue xu3HMU Ha 3emiie IO ApaM U IEPUOAAM 1

36 | MaccoBble BHIMUPAaHUS — HKOJIOTUYECKUE KPU3UCHI TPOLLIOTO 1

37 | CoBpeMeHHBIN IKOJOTUYECKUM KPU3UC, €T0 OCOOEHHOCTH 1

38 | CoBpeMeHHas cuCTeMa OPraHUYECKOTO MPOILIOro 1

39 | OcHoBHbIE cucTEMAaTHUYECKHUE IPYIIIBI OPraHU3MOB 1

40 | AHTpomosorus — Hayka O YeJOBEKe 1

41 PazBuTune npeacraBieHuit 0 MPOUCXOKICHUH YEJIOBEKa 1
MecTo 4yenoBeka B CUCTEMe opraHndeckoro mupa. Jlaboparopnas

42 | pabora «/3yueHue 0cOOEHHOCTEM CTPOCHUS CKEIeTa YellOBeKa, 1 0.5
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

43 | JBwxyuive CUIbl aHTPOIOTeHEe3a 1

44 CooTHolieHrne OMOJIOTHUECKUX U COLMATbHBIX (DAaKTOPOB B i
aAHTpPOIIOTeHE3e

45 | OcHOBHBIE CTaUU aHTPOIIOTEHE3A 1

46 | IlanmeoreHeTruka u NajseoOreHOMHUKA 1

47 | DBousonusi COBPEMEHHOTO YeJIOBEeKa 1




YenoBeueckue pachbl. HpaKTI/I‘-IeCKaH pa60Ta «I/I3yquHe SKOJIOTHYCCKHUX

48 . 1 0.5
aJlanTanui 4eJoBeKay

49 MexIUCIUIIITMHAPHBIE METO/IbI aHTPOTIOJIOTUU 1

50 | 3apoxaeHue v pazBUTHE YKOJIOTHH 1

51 MeTtonst sxonorun. Jlaboparopnas padora «3ydyenne MeTo 0B 1 0.5
HKOJIOTMYECKUX HCCIEIOBAHUIN

52 3HaYeHNE YKOJIOTHUUECKUX 3HAHUMI I YeJI0BeKa 1

53 | Oxonoruueckue hakTOpbI 1
Abunotndeckue GakTopsl. CBET KaK IKOJIOTUYECKUH (aKTop.

54 | Jlabopatopnas pabota «BrlsiBIeHUE MPUCTIOCOOIEHUN OPraHU3MOB K 1 0.5
BIIUSTHUIO CBETa»
Abuotnueckue Gaxktopsl. Temneparypa Kak HKOJIOTHUECKUil (akTop.

55 | JlaGoparopHas paboTa «BpIsgBiIeHHE TPUCTIOCOOICHUN OPraHU3MOB K 1 0.5
BIIUSTHUIO TEMIIEPATypPhD»
AbnoTtnueckue GpakTopbl. BraxxHOCTh Kak AKOJIOTHUECKUH (PakTop.

56 | JlaGoparopnast paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHUH U3 1 0.5
Pa3HBIX MECT OOUTAHUSDY

57 | Cpensl oOuTaHus OpraHU3MOB 1

58 | bBuonormueckue puTMsI 1

59 | JKusnennsle GopMbI OpraHu3MOB 1

60 | buornueckue GpakTopsl 1

61 3HavyeHre OMOTHYECKUX B3aMMOICUCTBHI JIJIsl CYIIIECTBOBAHUS 1
OpPraHHU3MOB B cpejie 00UTaHus

62 | DOxonornueckre XapaKTEpUCTUKH MOMYJISIIUN 1

63 OcHOBHbIE TIOKa3aTeNN MOIMYJISILIMUA: YUCIIEHHOCTb, IIIOTHOCTb, |

BO3paCTHasdA U 110JIOBas CTPYKTYypa




OCHOBHBIE TTOKa3aTeIIN IOIIYJIIOUA: POKIAACMOCTD, IIPUPOCT, TEMII

o4 pocTta, CMepTHOCTb, MUTpALIUU 1

65 | Dxosiormyeckas CTpyKTypa MOMnyIsuu 1

66 | JluHaMuKa NOMYJISAUUM U €€ PEeryJIsaLus 1

67 | KpuBsie pocTa YUCICHHOCTH NoMyJaiuu. KpuBbie BELKUBAHUS 1

68 Dkonorudeckas Huia Buaa. Jlabopatopnas padora «IIpucnocobnenus 1 0.5
CEMSIH PaCTEHUH K pPacCeICHUIO»

69 Bun xak cucrema nonyssinui 1

70 | 3akoHOMEpPHOCTH NOBEAECHHUS U MUTPALNI JKUBOTHBIX 1

71 | CoobmiecTBO OpraHu3MOB — OHOIEHO3 1

72 | Oxocucrema Kak OTKpBITas CUCTEMA 1

73 | KpyroBopot BeliecTB U HOTOK SHEPTHH B SKOCUCTEME 1

74 | OcCHOBHBIE TTOKA3aTEJIN SKOCUCTEMBI 1

75 | Oxonoruueckue nUpamubl 1

76 | W3menenus cooOIIECTB — CYKIIECCHHU 1

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMBI MOPEl |
1 OKEaHOB

78 | IIpupoaHbie S5KOCUCTEMbI. DKOCUCTEMBI TYHJIP, JIECOB, CTEINEH, MyCThIHb 1

79 | AHTpONOTeHHBIE IKOCUCTEMBI 1

20 Ypboakocucremsl. [IpakTuueckas paborta «M3ydyeHue u onrcanue 1 0.5
ypOO3IKOCHUCTEMBI» '

21 3aKOHOMEPHOCTH (OPMUPOBAHHUS OCHOBHBIX B3aMMOJICHCTBHIA 1
OpPraHU3MOB B 3KOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsI3HEHUN Pa3HBIX TUIIOB Ha

82 | cybopraHu3MeHHOM, OPraHU3MEHHOM, MTOMYJISITUOHHOM H 1

9KOCUCTCMHOM YPOBHAX




83 buocdepa — obmierianerapaas 0601049Kka 3eMiau 1
84 VYuenue B. U. Bepnanckoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIeCTBOBaHUS OHocheps 1
86 KpyroBopoTsl BemecTB 1 OMOT€OXUMUYCCKUE ITUKITBI 1
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIN 1
88 YcroitunBocTh 6uochepsl 1
89 DKOJOrM4eCKHE KPU3KUCHI U UX PUYMHBI 1
90 BosneiicTBue dyenoBeka Ha 6uochepy 1
91 AHTpONIOreHHOE BO3JCHCTBUE HA PACTUTENBHBIA U dKUBOTHBIM MU 1
92 OxpaHa npupos 1
93 OCHOBHBIE TIPUHITUTIBI YCTOWYHBOTO PA3BUTHS YEIIOBEUCCTBA U !
MIPUPOJIBI
94 PanmonansHOE MPUPOAOIIOIE30BAHNE U COXPaHEHUE OMOIIOTHYECKOTO |
pazHooOpa3zus 3emin
95 O6001menue mo Teme « MUKPOIBOIIONHUS U €€ PE3yIbTaThD» 1
96 O600menue mo Teme «MaKkpOodIBOIIOIUS U €€ PEe3yJIbTAThI» 1
97 O06006mmenue o teme «IIporcxoxaeHNe 1 pa3BUTHE KU3HA HA 3eMIIeH 1
98 O6006mmenue o reme «IIporcxoxaeHue YeaoBeKa — aHTPOIIOTCHES3» 1
99 O06001meHne o TeMe «IKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX |
OpraHU3MOBY
100 | OO6oO6menue mo Teme «OpraHU3MbI U Cpeia OOUTaAHUS 1
101 O06001eHre 1o TeMe «DKOJIOTHS BUOB U TOMYJISAIIUI 1
102 [ OGo6mienwue mo reme «buocdepa — rodanpHaAs IKOCUCTEMAY 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

* buonorus. buonornueckue cucrems! u npoueccsl, 10 knace/ Tepemor A.B., ITerpocosa P.A., OO0miecTBO ¢ OrpaHu4eHHON OTBETCTBEHHOCTHIO
«1O1] MHEMO3MHA»

TepemoB A.B., IlerpocoBa P.A. buonorus. buonoruueckue cucremsl u npoueccsl. 10 kinace. M.- Muemosuna 2022

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
* MULTIMEDIA — noanepxka kypca «O01ias 6uonorus»;

» JlaGopatopus KJIETKA; Meronnueckue marepuaibl: COOpHUK HOpMaTUBHBIX JOKyMeHTOB. buonorus /Cocrt. O./1. lnenpos, A. I'.,
Apkanbees. — M.: lpoda, 2010

Cnucok JuTepaTypsl VIl YYUTEJIs:

1 baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosnorus. bonbIoit cipaBoYHUK U1 MIKOJIBHUKOB M MOCTYMAKOLINX B BY3bl. — M.: Jpoda,
2011
2 bonrosa U. B. Coopuuk 3amad mo OO01iei OMOI0THH TS TOCTYMAIONNX B By3bl. — M.: «OHuKe 21Bek» «Mup u o6pazoBanuey, 20123 Kosznosa
T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 knacesl. CripaBounoe mocodue. — M.: Ipoda, 2010

JlonoTHUTeIbHAS JTUTEPaTypa I YU TeJIs:

1 Anacracosa JLII. O6mias 6uonorus. unakruueckue matepuansl. — M.: Bearana-I'pad, 2010.- 240c.

3 UBanosa T. B. CoopHEK 3aganuii 110 001Iel OHOIOoTHH: MocoOue sl yJarmxcsi o0eoopa3oBar.



yupexaenuii /T.B. UBanosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012

4 Kosnosa T.A. Konocos C.H. lugaktuieckne KapTouKu-3adaHus 1o o0mel onogorun. — M.:

N3narensckuit Jlom «I'enmxep», 2012 — 96¢.

» Jlabopatopus ' EHETUKA; « JIabopatopust DKOCHUCTEMBI;

HNuTtepuer-pecypenr: Caiitel B UHTEpHET:

* www.bio.lseptember.ru — razera «buonorus» - npunoxenue K «1 ceHTIOPs»;

* www.bio.nature.ru — HayyHbl€ HOBOCTH OUOJIOTHH;

* www.edios.ru — Dii1oc — HEHTP TUCTAHLMOHHOTO 00pa30BaHUs;

» www.km.ru/education - yueOHbIe MaTepHaibl U cIoBapH Ha caiite «Kupuut u Medonuit
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE
www.bio. Iseptember.ru - razera «buonorusy - npunoxenue K «1 ceHTIOps»
www.bio.nature.ru - Hay4yHble HOBOCTU OHMOJIOTUH
www.edios.ru - Dif10c - LEeHTP AUCTAHIIMOHHOTO 00pa30BaHuUs
www.km.ru/education - YueOHble MaTepHalbl U cI0BapH Ha caiite « Kupumt u
Medoauii» http://school-collection.edu.ru Enqunas komnekius nudpoBbix 00pa3oBaTeIbHbIX

pecypcos. http://window.edu.ru/ Equnoe okHO 10ocTymna K 00pa3oBaTeIbHBIM pecypcam



http://www.priroda.ru — [Ipuposa: HarmOHAIBHBINA MTOPTAJL.

http://obi.img.ras.ru — baza 3HaHuii Mo 6MoOIOrUK YeraoBeKa. Y4eOHUK 1O
MOJIEKYJISIPHOM OMOIOrUY 4eaoBeKa, OMOXUMHH, (PU3UOTIOTHH, TEHHON U OEJIKOBOM
uHxeHepuu. http:// www.zoomax.ru — 300JI0THsI: YEJIOBEK M JJOMAIIIHUE )KUBOTHBIE.

http://www.fipi.ru — @eaepanbHbIii HHCTUTYT IEJArOrH4eCKUX U3MEPEHUN






