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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma o yae6HOMY ipeamety "buonorus" (nanee - OMOJIOTHS) HA YPOBHE CPEAHETO
obmiero oOpazoBanus pazpadboTana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3
«0O06 obpazoBanuu B Poccuiickoit @eneparmmy», PI'OC COO, Konnenuuu npemnogaBanus yaueOHOTO
npeamera «buonorus»  OCHOBHBIX HOJIOXKEHUH (eepanbHOi paboyueit mporpaMMbl BOCTIUTAHHSL.

VYuebuslii npenmet «buosnorus» yrimyonénnoro yposHs uzydenus (10—11 xmaccel) sBiseTcst
OJIHUM U3 KOMIIOHEHTOB NpeaMeTHOM obsactu «EcTtecTBeHHO-Hay4yHbIe ITpeaMeThl». CoriacHo
nosnoxxeHussM PI'OC COO npoduibHbIe yueOHbIE IPEAMETHI, U3y4aeMble Ha YIi1yOlIEHHOM ypOBHE,
SIBJITFOTCSI crtocoOoMm muddepeHnranuy o0ydeHus: Ha YpOBHE CPEIHET0 00IIero 00pa3oBaHus U
MPHU3BaHbI 00ECIICUYNTh MPEEMCTBEHHOCTh MEXK/Ty OCHOBHBIM OOIIINM, CPETHIM OOIIHM,

CpeIHUM Ipo(eCCHOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs KaKIbli U3 ATHX
y4eOHBIX MPEMETOB JIOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PELICHHE 00pa30BaTEIbHbIX,
BOCITUTATENbHBIX M PAa3BUBAIOIIMX 33Ja4, CBA3aHHBIX C MpodopueHTalel 00yJdaromuxces u
CTUMYJIMPOBAaHUEM MHTEpECa K KOHKPETHOM 00JIaCTH HAYYHOT'O 3HAaHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEHN, TICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma o yue6HOMY npeamety "buonorusa" na€r npeacraBieHue o UEIH U 3aadax
u3ydeHus yaeOHoro npeamera «buonorusa» Ha yriayOn€HHOM YpOBHE, ONpeeNseT 00s3aTeabHoe
(MHBapHaHTHOE) IPEIMETHOE COJIEp’KaHue, €r0 CTPYKTYPUPOBAHUE 110 pa3jieiaM U TeMaw,
pacnpeziesieHue 1o KjiaccaM, peKOMEHAYET MOCIeI0BaTEIbHOCTh U3YUeHUs Y4eOHOro MaTepuana ¢
Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKHA y4eOHOTO MpOoliecca, BO3PAaCTHBIX
ocobeHHoCTel oOyuaromuxcs. B nmporpamme no 61onoruu peain3oBaH MPUHILINI TPEEMCTBEHHOCTH
C U3Y4CHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO 0OIT[ero 0Opa3oBaHus, Oarogaps 4emy
MIPOCMAaTPUBAETCS HAIIPABJICHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OMOJOTHUYECKUX 3HAHUH,
OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, SKOJIOTHYECKOTO
MBIIILJICHHS, TPEACTAaBICHUI 0 310pOBOM 00pa3e KHU3HH, Ha BOCIIUTaHUE OEPEKHOTO OTHOIICHUS K
OKpYXarollen MpUpoaHOH cpene. B mporpaMme 1mo OMoOIOTHH TaKkKe MOKa3aHbl BO3MOKHOCTH
yaebHoro npeamera «buonorus» B peanuzamnuu TpedoBanuit ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METANPEAMETHBIM U MIPEIMETHBIM pe3yiabTaTaM 00y4eHHs U B JOPMUPOBAHUU
OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIbHOMN JAEATEILHOCTU 00YHYaIOUIUXCS [0 OCBOCHUIO
coJiep’kaHus OMOJIOrH4YecKoro oopa3oBaHus Ha YPOBHE CpeHero o01iero oopazoBaHusl.

VYueOuslii npeaMet «buosorus» Ha ypoBHE CpeHEro 001ero o0pa3oBaHusl 3aBEpIIACT
Ouosoruueckoe oOpa3oBaHue B IIKOJIE U OPUEHTUPOBAH Ha paCUIMpPEHUE U YTIyOieHne 3HaHUH
oOyuaronmxcs 0 >KMBOW MPUPO/JIE, OCHOBAX MOJIEKYJIIPHOM U KIIETOYHOM OHMOJIOTHUH, SMOPHUOIOTHH
1 OMOJIOTUH PA3BUTHUS, TEHETUKH, CEJICKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U IKOJIOTUH.

N3yuenue yuebHoro npeamera «buosorusp» Ha yriryOJIeHHOM YpOBHE OPUEHTHPOBAHO HA
MOJIFOTOBKY 00Y4aOLIUXCS K MOCIEAYIOUIEMY IMOTy4YeHHIO OMOJIOTHYEeCKOro 00pa3oBaHus B By3ax
Y OpraHu3alusIx cpeiHero npodeccuoHaibHoro oopasosanusi. OCHOBY €ro coJepKaHus
COCTaBJISIET cUCTEMa OMOJIOTMYECKUX 3HAHUH, MTOTyYSHHBIX IPU U3YYEeHUH 00y4YaroIuMUCs
COOTBETCTBYIOLIUX CUCTEMaTUYECKUX Pa3/leIoB OMOJIOTUU Ha YPOBHE OCHOBHOTO OOIIIET0
oOpa3oBanus, B 10—11 kaccax 3TH 3HaHUS MOJIYy4aroT pa3BUTHE. Tak, pacIIUPEeHbl U YTIyOJIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Irpubax, OaKTepusX, OpraHu3Me 4yenoBeKa, 00X
3aKOHOMEPHOCTSIX JKU3HH, IOTIOJIHUTENIBHO BKIIIOYEHBI OMOJIOTMYECKHE CBEACHUS PUKIIAHOTO U
IIOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO UCIOJIb30BaTh KAK OPUEHTHUPHI I ITOCIIETYIOLErO
BbIOOpa npodeccun. BozMokHa TakkKe MHTETrpanys OMOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIUMHU



3HAaHUSIMH, TIOJYYEHHBIMU 00yJarOIIMMUCS TPH U3YYeHUU PU3UKU, XUMHH, Teorpaduu u
MAaTE€MAaTHUKHU.

Crpykrypa nporpaMmmsl o yueOHoMy npenMery "buosorus" orpaxaer cucTeMHO-
YPOBHEBBII M BOJIOIMOHHBIN MMOAX0bI K U3y4eHHI0 Onojoruu. CoriacHo UM, U3y4aroTcs
CBOICTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM Pa3HOT0 YPOBHSI OpraHu3aluy,
HBOJIIOIIUHM OPTaHUYECKOTO MHpa Ha 3eMJie, COXpaHEHHUsI OMOJIOTHIECKOTO pa3HO0Opa3usl MIIaHETHI.
Tak, B 10 xacce U3y4aroTcsi OCHOBBI MOJICKYJISIPHOM U KJICTOYHON OMOJIOTHH, YMOPUOJIOTHN U
OMOJIOTUH Pa3BUTHS, TCHETUKHU M CEJICKIINN, OMOTEXHOJIOTHHN U CHHTETHYECKOM OMOJIOTHH,
aKTYaITM3UPYIOTCS 3HAHHSI 00ydJaromuXxcs o OOTaHUKE, 300JI0THH, AaHATOMHH, (PU3UOTIOTHI
yenoBeka. B 11 kimacce n3ydarorcst 3BOTIOLIMOHHOE YYEHHUE, OCHOBBI 3KOJIOTUU U YYCHUE O
ouocdepe.

VYueOHslii npeaMer «buosorus» npu3BaH 00ecednTh OCBOCHUE 00YyUaIOUMUCS
OMOJIOTMYECKUX TEOPHIl U 3aKOHOB, UJIeH, MPUHIUIIOB U MIPaBHII, JIEXKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, 3HAHUH O CTPOEHUH, MHOTOOOPa3UH U OCOOEHHOCTAX
KJIETKU, OpraHu3Ma, MOMmyJIsiliuK, OMO1IEH03a, S3KOCUCTEMBI, O BBIAAIOIINXCSI HAYYHBIX
JOCTHUKEHHSIX, COBPEMEHHBIX MCCIEA0BAHUSIX B OMOIOT MY, IPUKIIATHBIX ACTIEKTaX OMOJIOTrMYECKUX
3HaHMN. [l pa3BUTHS U NOAJIEpKaHUSI HHTepeca 00yJaromuxcsi K OMOJIOruN Hapsay co
3HAYUTENIBbHBIM 00bEMOM TEOPETHUECKOTO MaTepualla B COJIEPKaHUU TPOrpaMMBbI 110 OHMOJIOTUN
MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUS U PA3BUTHS TOW WM MHOU 00acTu
OMOJIOTHH, BKJIAJIOM OTE€YECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHHE BaKHEHIIINX
OMOJIOTHYECKUX U 9KOJOTHYECKHUX MPoOIIeM.

Lenp nzyyenus yueObHOTO IpeMeTa «bruonorus» Ha yriryOIéHHOM YpOBHE — OBJIA/ICHUE
00yJaroIUMUCs 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIEHOW OpTraHU3aIlH KHUBBIX CUCTEM Pa3HOTO
paHra u mpruoOpeTeHNne YMEHUH MCIIOJIb30BaTh ATH 3HaHUS B (POPMUPOBAaHUH MHTEpECa K
omnpenen&HHoi oomactu mpodecCuoHaIbHOM IEATeTLHOCTH, CBI3aHHON ¢ OMOJIOTHEH, UITH K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJIsl TIPOIOJKEHHsI OMOJIOTHYECKOTO 00pa3oBaHMs.

Jloctrxenue nenu u3ydeHus yaeOHoro npeamera «buosorusp» Ha yriayoi€HHOM ypOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a]1au:

OCBOCHHE 00yJarOIIMMHKCS CHCTEMbI OMOJIOTHYSCKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKHX
TEOPHSIX, KOHIICTIIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MPABUJIaX, COCTABJISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTHHY MUPA; O CTPOCHHH, MHOTOOOPa3HH U OCOOCHHOCTSIX
OMOJIOTMYECKUX cUCTeM (KJIETKa, OpraHu3M, HOMYJIALNS, BUJ, OMOTeo1eHo3, brocdepa); o
BBIJAFOIIUXCS OTKPBITUSAX M COBPEMEHHBIX MCCIICIOBAHUAX B OHOJIOTHH;

O3HAKOMJIEHHE 00YYaIOIIMXCsl ¢ METOJaMU MTO3HAHUS JKUBOM MIPUPOIbI: HCCIEI0BATEIbCKIUMU
MeTOoJaMH OMOJIOTHUYECKUX HayK (MOJIEKYJISIPHOM U KIETOUYHOW OMOJIOTUH, SMOPHOIOTHU U
OMOJIOTUH Pa3BUTUS, TEHETUKU U CEJIEKLNUU, OMOTEXHOJOTUN U CHHTETHYECKOI OMoJIoruy,
MAJICOHTOJIOTUH, SKOJIOTUH); METOJaMU CAMOCTOSITEILHOTO MPOBECHNS OMOIOTHYECKUX
ucclieIoBaHuil B 1abopaTopuu U B pupoje (HaOmroieHre, U3MEpeHue, SKCIIepUMEHT,
MO/IETUPOBAHUE);

OBJIAZACHUC O6y‘IaIOH_II/IMI/IC$I YMEHUAMU: CaMOCTOATCIIbHO HAXOUTh, AHAJIU3UPOBATH U
HCIIOJIb30BATh 6I/IOJ'IOFI/I‘ICCKYI-O I/IH(1)OpMaI_II/IIO; IOJIb30BAThCS OMOJIOTHMYECKOM TepMI/IHOHOFI/Ieﬁ 151
CHMBOHHKOﬁ; YCTAaHABJIMBATDb CBA3b MCIKAY Pa3BUTHEM OHOJIOrUU U COIMaJIbHO -3KOHOMHWYCCKHMHU U
OKOJIOTHYCCKHUMHU Hp06J'ICMaMI/I YCJIO0BCUYCCTBA, OLICHHUBATDH MMOCICACTBHUA CBOEH AEATEILHOCTH I10



OTHOIICHUIO K OKPYXKaIoIel PUPOTHOH cpejie, COOCTBEHHOMY 37I0POBBIO M 37I0POBBIO
OKpYXKAIOIIUX JIF0Iel; 000CHOBBIBATH U COOMIOATH MEPHI MPO(PUITAKTUKHE HHPEKITHOHHBIX
3a00JIeBaHMIA, TIPABHUJIA TIOBEJICHUS B TIPUPOJIC U 00ecrieueHrs 0€30TaCHOCTH COOCTBEHHON
KU3HEACATCIIbHOCTHU B ‘-Ipe3BbI‘IaI>iHBIX CUTyallusaX NPUPOAHOTO U TCXHOT'CHHOI'O XapaKTCpa,
XapaKTCpUu30BaTb COBPCMCHHBIC HAYUHBIC OTKPBLITHUA B O6JIaCTI/I 6PIOJIOFI/II/I;

pa3BUTHE y 00YYAIOLINXCSI MHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B IIpOLecCe
3HAaKOMCTBA C BbLIJAIOIUMUCA OTKPBITUAMHA U COBPEMCHHBIMHA UCCIICAOBAHUSAMU B 6I/IOJIOFI/II/I,
pelIaeMbIMU €10 IPOOIEMaMU, METO10JIOTUEH OMOIOIHYECKOTO UCCIIEN0BAHMS, IIPOBEICHMS
OKCIICPUMCHTAJIbHBIX I/ICCJICIIOBaHI/If/'I, peuicHud OMOJIOTMYECKUX 3aaa4, MOJACIIMPOBAaHUA
OMOJIOTUYECKUX 0OBEKTOB U IPOIIECCOB;

BOCIUTAHKE Y OOYUAIOIMMNXCS [IEHHOCTHOTO OTHOIIEHUS K )KUBOU MPHUPOJIE B IIEJIOM U K
OT/IENBHBIM €€ 00BEKTaM U SIBICHUSIM; (GOPMUPOBAHHUE IKOJIOTUUECKOU, TCHETHIECKOM
TPaMOTHOCTH, OOIIeH KyJbTYpPBhI IOBEJICHUS B MPUPOJIC; UHTETPAIIUN €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHrne 00yJarOIIMMHUC KOMIIETEHTHOCTH B PallMOHATIBHOM MPUPOIOTIONIB30BAHUHT
(cobmroieHne paBUil TIOBEICHUSI B IPUPOJIE, OXPaHbI BUOB, DKOCUCTEM, Onochepsl), COXpaHEHUHN
COOCTBEHHOTO 37I0POBbsSI U 3/I0POBBS OKPYKAIOLIUX JIOeH (COOM0eHHs Mep TPOUIaKTUKN
3a00JeBaHmi, 0OecTieueHne 0€30MaCHOCTH KU3HEACSITSIIBHOCTH B UPE3BBIYANHBIX CUTYAITHSIX
MIPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HUCIIOIh30BaHMs OMOJIOTHICCKUX 3HAHUN 1
YMEHHUH B MOBCEHEBHOM )KU3HH;

CO3JIaHUE YCIIOBHIA ISl OCO3HAHHOTO BBIOOpa 00YJaIONTMMHICS WHANBUAIYTbHOM
00pa3zoBaTeIbHON TPACKTOPHUH, CITIOCOOCTBYIONIEH MOCIEAYIONEMY MPO(hecCHOHATTEHOMY
CaMOOTIPENICIICHUIO, B COOTBETCTBHHU C WHAMBHIyaTbHBIMH HHTEPECAMU M MMOTPEOHOCTSIMU PETHOHA.

OO6mree yncao YacoB, OTBEJACHHBIX HA M3y4E€HUE OMOJIOTMH Ha YTIITYOJICHHOM YPOBHE CPETHETO
obmero oopazoBanus, coctaisieT 204 vaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11
knacce — 102 gaca (3 gaca B HeJeInio).

OT160p opranuzaluoOHHBIX POPM, METOJIOB U CPEACTB 00YUEHHS OMOJIOTUN OCYILECTBIISETCS C
y4€TOM CHEeUU(PHUKHU €ro COACpPKaHMsI U HAIIPABIEHHOCTH Ha MPOI0JDKEHUE OUOJIOTUYECKOTO
00pa3oBaHUs B OPraHU3ALUAX CPEAHETO MPOPECCUOHATBHOTO U BBICIIEr0 00pa30BaHMUsL.

O06s13aTenbHBIM YCIOBHEM IIpU 00y4eHUU OMOJIOTHM Ha YTIyOJIEHHOM YPOBHE SIBIISIETCS
IIpoBeIeHUE JTaOOPATOPHBIX U MPaKTUUECKuX paboT. Takke yyacTre 0Oydaromuxcs B BHIIOJIHEHUU
IIPOEKTHBIX U Y4eOHO-UCCIIE0BATENBCKUX PA0OT, TEMAaTHKa KOTOPBIX ONPEAEISIETCS yUUTEIeM Ha
OCHOBE UMEIOIINXCSA MaTepUaAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUH.
COJEPKAHUE OBYYEHMUSA
10 KJIACC

CopepxaHue MPOrpaMMBbl, BBIJICIEHHOE KYPCU8OM, HE BXOAUT B IPOBEPKY FOCYAAPCTBEHHOM
utoroBoii arrectanuu (I'MA).



Tema 1. Buosnorus kak Hayka

CoBpemMeHnHas OHOJIOTHS — KOMIUIEKCHas Hayka. KpaTkast ucTopusi pa3BuTHs OHOJIOTHUH.
Buosiornyeckue HayKu U n3ydaemble UMH TpooOaemMbl. DyHaaMeHTalbHbIe, TPUKIAIHBIE 1
MOMCKOBBIE HAYYHBIEC UCCIIEOBAHMS B OHOJIOTHH.

3nayeHne 6uoIOTuu B (POPMUPOBAHIH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHPA.
[Ipodeccun, cBsizanHbIe ¢ Onosorueil. 3HadyeHne OMOJIOTUH B MTPAKTUYECKON IS TEILHOCTH
YeJI0BEKa: METUIMHE, CEJIbCKOM X03SIIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPO/IbL.

JdeMoHcTpanuu
Hoptpetsl: Apuctotens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Jlapsun, Y. ['apseii,
I'. Mennens, B. 1. Bepuanckuii, U. I1. [1aBnos, . 1. Meunukos, H. 1. Basunos, H.

B. Tumodeer-Pecosckuii, k. Yorcon, ®. Kpuxk, /. K. benses.

Tabauie! u cxeMbl: «CBsi3b OMOJIOTHH C IPYTUMU HayKamuy, «CrcreMa OMoJI0rnYecKuX
HaYK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBbie cucTeMbl Kak mpeaMeT u3ydeHus: onosiorun. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHYECKOTO COCTaBa, AUCKPETHOCTD U IEIOCTHOCTD, CJIOKHOCTD U YIOPSIIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHU3AIsl, CAMOBOCIIPOU3BEACHHE, PA3APaKMUMOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE.

YpoBHM OpraHU3alUN )KUBBIX CUCTEM: MOJICKYJISIPHBINA, KIE€TOUHbIM, TKAHEBBIM,
OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUI0OBOH, 3KOCHUCTEMHBIN (OMOTEOIIEHOTHYECKHHT ), OMOCHEPHBIM.
[Ipoueccel, mpoucxoasine B KUBBIX cucTreMax. OCHOBHBIE TPU3HAKHU XKUBOTO. JKU3Hb Kak popma
cyliecTBOBaHUs Matepuu. Hayku, u3yuaroriye >KuBble CHCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3alUH.

N3yuenune xuBbIX cucTeM. MeTo bl Onosiorundeckoit Hayku. HabGmroienue, nsmMepenue,
SKCIEPUMEHT, CUCTeMaTHu3alus, MetaaHaius. [loHsaTue o 3aBUCUMOM U HE3aBUCUMOI TEPEMEHHOM.
[TnanupoBanue sxciepumenTta. [loctanoBka u nposepka runores. Hynesas runoresa. [lonsarue
BBIOOPKU U €€ TOCTOBEpHOCTH. Pa3dpoc B Gnonoruueckux AaHHbiX. OIeHKa J0CTOBEPHOCTH
MOJIyYEHHBIX pe3ynbTaToB. [[pHunHBI HCKaXKEHUS pe3yNbTaToOB dKcnepuMenTa. [lonarue
CTaTHUCTUYECKOTO TECTa.

JdeMoHcTpanun

TaOnuue! u cxembl: «OCHOBHBIE TPU3HAKH KU3HI», «BHOIOrHUecKue cucTemMol,
«CBoOHCTBA )KUBOW MaTepum», «YPOBHU OpPraHU3aIMH KUBOK IpUpPObD», «CTpoeHHEe KUBOTHOM
KIIETKN», «TKaHW )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUYECKOI0 OpraHu3mMay, «bruoreouneHos,
«buocdepa», «MeToabl U3ydeHUs )KMBON PUPOJIBI».

O6opynoBanue: 1abopatopHoe o0opyI0BaHUE IS MPOBEACHUS HAOMIOICHUH, H3MEPEHUH,
AKCIIEPUMEHTOB.




IIpakTuyeckas padora «/crnonb30BaHne pa3InYHbIX METOAOB IIPU U3YUYEHUH KUBBIX
CUCTEM.

Tema 3. Buosnorus KjeTku

Knerka — cTpykTypHO-()yHKIMOHABbHAS €AMHUIIA )KUBOTO. VICTOpHS OTKPBITUS KIETKH.
Pab6ots P. I'yka, A. JleBenryka. Kiierounas teopust (T. IlIBann, M. llneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOpUHU.

MeTo 1l MOJEKYIISIPHOM U KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMarorpadus,
a5eKTpo(hopes, METOT MEUYEHBIX aTOMOB, UG hepeHIaIbHOe HeHTPU(yrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue hukcuposanHvix kiemox. DIEKTPOHHAs
MUKpockonust. Kongoxkanvras muxpockonus. Bumanvroe (npusicuznennoe) uzyuenue Kiemox.

JdeMoHcTpauuu

IMoprpertsr: P. T'yk, A. Jleenryk, T. llIBann, M. nelinen, P. Bupxos, K. M. bap.

Tabauie! u cxeMbl: «CBETOBOM MUKPOCKOID», «NEKTPOHHBIH MUKpPOCKOI», «cTopus
Pa3BUTHUSA METOJ0B MUKPOCKOITHI.

OO0opynoBaHue: CBETOBON MUKPOCKOI, MUKPOTIPENIapaThl PACTUTEIbHBIX, YKUBOTHBIX 1
OaKTEepPHATBHBIX KIETOK.

IIpakTnyeckas pa6ora «/3ydyeHne MeTo10B KIETOYHOM Ouosioruu (xpomarorpadus,
anektpodopes, nupdepennranbroe neHTpudyruposanue, [TLP)».

Tema 4. XuMuyeckasi OpraHu3anus KJIeTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yIbTpaMHUKpOdJieMeHThl. Boaa u e€ posb
KaK pacTBOPUTEJIS, peareHTa, yuacTue B CTPYKTYPUPOBAHUU KIIETKH, TETJIOPETYIISALIUU.
MunepasnbHble BElIecTBa KIETKH, UX OHosiorndyeckas posib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KieTku. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpyKTypbl 6eK0BOM MoJeKyibl. [lepBuyHas cTpykrypa Oenka, menTuaHas CBs3b.
Bropuunas, TpeTuuHas, 4eTBepTUUHASA CTPYKTYpHI. JleHaTypauus. CBoiicTBa OEJIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonoi.

YrneBoapl. MOHOCaxapu/Ibl, TUCAaXapyibl, OJIMTOCaxapu bl U mosmcaxapu ibl. OOMmuii 1iaH
CTpOeHUS U (PU3MKO-XUMHUYECKHE CBOMCTBA YrieBoJ0B. buonorndeckue GyHKIINHN YTIIEBOJOB.

JIunuapl. 'napopunsHo-ruapodoOHsIe cBolicTBa. Kinaccupukaryst Tunumos.
Tpurnuuepunsl, pochonnnuabl, BOCKH, cTepouisl. bruonornyeckue ¢pynkuuu nunuaos. O6mue
CBOICTBa OMOJIOTHUECKUX MEMOpPaH — TeKy4eCTbh, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyITPOHHUIIAEMOCTb.



Hyxneunossie kucnotsl. IHK u PHK. Ctpoenue HyknenHoBbIX kuciaoT. HykieoTuasl.
[Tpunuun komruiementapHocth. [Ipasuno Yapradda. Crpykrypa JHK — aBoiinas cimpais.
Mecronaxoxaenue u ononornyeckue pynkuuu JHK. Buast PHK. @ynkuun PHK B kiietke.

Crpoenue mouiekynsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢dbyakun AT®. BoccTaHOBICHHBIE IEPEHOCYUKH, UX QYHKIIMH B KIETKE. /[pyeue
nykneozuompugocgamor (HT®). CexenupoBanue JJTHK. Memoow: cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHas 6uonorus: OHOXUMHUYEeCKHe U OMO(PU3NIECKHe NCCIIEOBAaHUS COCTAaBaA U
IPOCTPAHCTBEHHOH CTPYKTYpBI OMOMOIIeKyl. Modenuposanue cmpykmypbl u QYHKYUti 6UOMONEK)Y
u ux komnaexcos. Komnvromepnolii ouzaiin u opeanuyeckuil cunme3s 6UOMONEKYIL U UX HenPUPOOHbIX
ananoeos.

JdeMoHcTpanuu

Hoptpertst: JI. Tlomunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxiun, @. Courep,
C. Ilpy3unep.

[lnarpammer: «Pacnpesenenne XuMUUECKUX HIEMEHTOB B HEXKUBON TTPUPOICY,
«Pacnipenenenne XUMHUYECKUX DJIEMEHTOB B JKMBOU MPUPOJIEY.

Tabauie! u cxeMmsbl: «Ileproauueckas Tabnia XUMHYECKUX 31EMEHTOBY, «CTpoeHue
MOJIEKYJBI BOAbI», «BeliecTBa B cocTaBe OpraHu3MoBy, «CTpoeHHe MOJIEKYIbl OelKay,
«CTpyKTYpBI OEITKOBOM MOJIEKYIbI», «CTPOCHUE MOJICKYIT YIIIeBOI0BY, «CTpOCHHE MOJIEKYIT
unuaoBy, «HykiienHoBbIe KUCHIOTBDY, «CTpoeHne MoJieKysibl ATO».

OO0opynoBaHue: XUMUYECKas TTOCy/1a 1 000pyI0BaHUE.

Jla6opaTopHasi padora «O0HapyxeHHe OETKOB € TIOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

J1a60paT0pHaﬂ paﬁoTa «I/ICCJ'IG,Z[OBaHI/Ie HYKJICHMHOBBIX KUCJIOT, BBIICJICHHBIX U3 KIICTOK
PA3JIMYHBIX OPraHU3MOB».

Tema 5. Ctpoenue u QyHKIUMN KJIETKHU

Tumnel KIeTOK: IYKApHUOTHUYCCKAA U ITPOKAPHUOTHYICCKAs. CTPYKTypHO'(bYHKHI/IOHaHBHHe
O6paSOBaHI/I$I KIJICTKH.

Crpoenue npokapruoTudeckoit kietku. Knetounas crenka 6akrepuii u apxeit. Oco6eHHOCTH
CTpOEHUS reTepoTpo(HOM U aBTOTPOPHON MPOKAPHOTUYECKUX KIETOK. MecTo U poJib MPOKapHOT B
OnoIIeHO3aX.

Crpoenue U GyHKIIMOHUPOBAHHUE dyKapuOTHUECKON KieTkH. [Tna3maTnueckas memOpana
(mnazmanemma). CTpyKTypa mia3MaTudeckoil MeMOpaHbl. TpaHCHIOPT BELIECTB Yepe3
IUIa3MaTHYECKyI0 MeMOpaHy: naccuBHbIN (Auddy3us, obneruénnas nup¢ysus), akTUBHBINA
(TepBUYHBINA M BTOPUYHBIN akTUBHBINA TpaHcnopT). [Tomynponunaemocts MeMOpansl. PaboTa



HATPUI-KAIMEBOr0 Hacoca. DHAOIUTO3: MTUHOIMTO3, parounTo3. Dk30uuTo3. Kinerounas crenka.
CrpykTypa 1 (yHKINHU KIETOYHOW CTEHKH PACTEHHIA, TPHOOB.

Huromnnasma. urozons. Lutockener. JBuxenue uuromnazMel. OpraHoubl KIETKH.
OnHoMeMOpaHHBIE OPraHOU I KIIETKU: dHAoIUIa3MaTrueckas ceth (DI1C), anmapar ['obmkwy,
JM30COMBI, UX CTPOCHHE U QYHKIIMH. B3anMOCBs3b 0JJHOMEMOPAHHBIX OPraHOUIOB KIETKH.
CrpoeHue rpaHy/IsIpHOTO peTuKyinyma. Mexanusm nanpaeénenus 6eaxos ¢ I1C. Cunres
pacTBopuUMBIX 0e1K0B. CHHTE3 KIETOYHBIX MeMOpaH. ['maaxuil (arpanyaspHbIi)
SHIIOTIA3MaTHUECKUi peTukynyM. CekperopHas ¢pyHKus anmapara ['onsmku. Mooduguxayus
benxos 6 annapame I onvoxcu. Copmupoexa 6enxos 6 annapame I onvodcu. TpaHCIOPT BELIECTB B
KJIeTKe. Bakyosn pactutensHbIX KieTok. Kierounsii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIPHH, TUTACTUIBL. [Ipoucxoscoenue
mumoxonopuil u nracmud. Cumobuoeenes (K.C. Mepesckosckuil, JI. Mapeynuc). Ctpoenue u
(YHKIIMY MATOXOHIPUHN U TUTacTU. [IepBUYHBIC, BTOPHYHBIC U CIIOKHBIC TUIACTHIBI
(hOTOCHHTEZUPYIOMIHMX FYKAPHOT. XIIOPOILIIACTHI, XPOMOILIACTHI, JICHKOTUIACTHI BBICIIMX PACTCHHH.

HemeMmOpanHnbie opranon bl kiietku CTpoeHHe U PYHKINN HEMEMOpPaHHBIX OPraHOUI0B
KIeTku. Pubocomel. Ilpomescymounvie ghunamenmol. MukpoduaaMeHThl. AKmMuHo8bvie
Muxpoguramenmol. MpllliedHble KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMbIULEYHBLX
kremox. MukpoTtpy06ouku. Kierounslii ientp. CTpoeHHe U JBMKEHHUE KTYTUKOB U PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. LlenTpuons. berku, accoyuuposannvie ¢ Mukpogunamenmamu u
muxpompyboukamu. Momopmwie 6enxu.

SAnpo. OGonouka sapa, XpOMaTHH, KapHoIlIa3Ma, sIPHIIIKY, KX CTPOEHUE U (DYHKITHH.
SAnepHbrit 6enKoBBIM MaTpuKC. [IpocTpaHCTBEHHOE PACTIOIOKEHNE XPOMOCOM B HHTEp(ha3HOM
anpe. dyxpomamun u cemepoxpomamur. benku XxpomMaTuHa — TUCTOHBL. JJuHamuxa sa0epHoti
0001104KU 8 Mumose. HoepHulil mpancnopm.

Knerounsie BkitoueHuss. CpaBHUTENIbHAS XapAKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpauuu
Ioptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.
Tabauie! u cxembl: «CTpoeHHE SYKapUOTUUECKOH KIETKI», « CTpOEHHE KUBOTHON KIETKU,

«CTpoeHne pacTUTENbHOU KIIEeTKN», «CTpoeHHue MUTOXOHIpUNY, «Sapoy, «CtpoeHue
MIPOKAPUOTHUECKON KIETKI.

O6ODVI[OBaHI/ICI CBETOBOM MUKPOCKOII, MUKPOIIpCIIapaTbl PaCTUTCIIbHBIX, )KUBOTHBIX
KIICTOK, MUKPOIIPCIIapaThl 6aKTepI/IaJ'IBHBIX KJICTOK.

JlabopaTopHas padora «/3ydeHne cTpoeHUs KIETOK Pa3InYHbIX OPraHU3MOB).
IpakTuyeckas padora «/I3ydeHne CBOWCTB KIETOUYHOH MeMOpPaHBD».

JlabopaTopHas padora «/ccienoBanue miaa3Moan3a U AeIUIa3MoJIn3a B PACTUTEIIBHbBIX
KIIETKaX».



IIpakTnyeckas padora «/3ydyeHue ABM>KEHUS LUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB M NpeBpaLlicHHe JHEPTHH B KJIeTKe

AcCCUMWISIIAA U AUCCUMUJISIIMSL — IB€ CTOPOHBI MeTabom3Ma. Turel oOMeHa BEIIeCTB:
aBTOTPOGHBIN 1 TeTepOTPOPHBIN. YUacTHe KHCIOpoaa B 0OMEHHBIX Ipolieccax. JHEPreTHIecKoe
obecrieuenne kieTku: npespamenne AT® B oOMeHHBIX nporieccax. DepMeHTaTHBHBIN XapakTep
peakiuii KJIeTOUHOTO MeTabosin3ma. epMeHThI, X CTPOCHHE, CBOMCTBA U MEXAaHU3M JICUCTBUSL.
KodepmenTsl. Otianunst pepMEHTOB OT HEOPTAHUIECKUX KaTaIN3aTOPOB. beIKu-akTHBaTOphI 1
OeNIKU-UHTHOUTOPBI. 3aBUCHMOCTH CKOPOCTH (DePMEHTATUBHBIX PEAKIIMA OT PA3IUIHBIX (PAKTOPOB.

[IepBHUYHBIN CUHTE3 OPraHUYECKHUX BEIIECTB B KiIeTKe. DOTOCUHTES. AHOKCUSEHHbIU U
oxcueennbvlll homocunmes y baxmepuii. Ceemocobuparowjue nuemMeHmol u nuMeHmbl
peaxkyuonno2o yenmpa. Poab XnoporiaactoB B mporecce porocuHTe3a. CBETOBas U TEMHOBas
¢dazel. @omoovixanue, Cs., Co- u CAM-munvt homocunmesa. IIpoagyKTHBHOCTH (POTOCHHTE3A.
Bnusinue pa3nuyHbIx (pakTOpoB Ha CKOPOCTh GOTOCHHTE3A. 3HaUeHUE (OTOCUHTE3A.

XemocuHres. PazHooOpasue opraHu3MOB-XEMOCUHTETUKOB: HUTpUULIUpYIOLTHE OaKTepuH,
XKene300aKTepuu, CepoOAKTEPHH, BOIOPOIHBIE OaKkTepru. 3HAYCHHE XEMOCHHTE3A.

AnaspobOHbIe opranu3mbl. Bussl 6poxenus. [IpoaykTel OpokeHust 1 UX HCIOJIb30BaHUE
4eJI0BEKOM. AHa3pOOHbBIE MUKPOOPTraHU3MbI KaK 00BEKThl OMOTEXHOJIOTUH U BO30YAUTEIH
00Je3HEH.

AspoOHBIE OpraHu3Mbl. DTaIbl JHEPreTUYECKOTo 0OMeHa. [1oroToBUTEIBHBIN JTaIl.
I'mukonu3 — 6ecKUCIOpoHOE pACUIEIUIEHNE TIIOKO3bI.

buonorudeckoe okucieHue, UM KIETOYHOE AbIxaHue. Pojab MUTOXOHpUI B Tipo1ieccax
6uonoruueckoro okucinenud. Lluknnueckue peakiuu. OKuciIuTenbHoe
dbochopumupoBanue. Iuepeus memopanroeo epaouenma npomonos. Cunmesz AT®.: paboma
npomonnou AT®-cunmasvl. IlpenmyiiecTBa a3poOHOTO yTH 0OMEHa BEIIECTB Mepel aHa3POOHBIM.
DO} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdemoHcTpauuu

Hoptperst: [Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.

Tabuuipl U cxembl: «POTOCHHTE3», « IHEPTETHUCCKUI 00MeH», «brnocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6ODVI[OB3HI/ICZ CBETOBOH MUKPOCKOII, O60py,HOBaHI/Ie AJIs1 TIPUTOTOBJICHU S ITOCTOSAHHBIX U
BPCMCHHBIX MUKPOIIPCIIAPATOB.

JlaGopaTopuas padora «/3yueHne KaTaIuTHUYECKOI aKTUBHOCTH (PepMEHTOB (Ha MpUMepe
aMMJIa3bl WM KaTayasbl)».



JlaGopaTopHas padora «/3yueHne hepMEHTATUBHOTO paclIEIUICHHsI IEPOKCHIA BOIOPOIa
B PACTUTCIIBHBIX U ) KUBOTHBIX KJICTKAX)).

JladopaTopuas padora «CpaBHEHHE IIPOIIECCOB (DOTOCHHTE3a M XEMOCHHTE3a).

JlaGopaTopnas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U JIBIXaHHS.

Tema 7. HaciieactBenHasi HHpopManus U peajau3anus eé B KJIeTKe

Peaknuun MmarpuyHoro curesa. IIpyHIMN KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanuzanus HaciencTBeHHONW nHGOpManuu. [ eHeTHIecKknid Ko, ero CBOMCTBA.
Tpanckpunuusa — matpuunbii cuaTe3 PHK. IIpyHIMIBI TpaHCKpUIIIIMN: KOMIUIEMEHTAPHOCTD,
aHTUNapaJIEIbHOCTh, ACUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 aykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTese 6enka. YcioBust
O6uocunTesa 6enka. Koauposanue aMuHOKUCIOT. Poib pubocom B OuocunTese Oernka.

Cospemennvie npedcmasienus o cmpoeruu eenos. OpraHn3ays TeHOMa y TPOKapUOT U
3yKapuoT. Perymnsius akTHBHOCTH IeHOB y npokapuoT. ['unoresa onepona (. XKako0,
XK. Mano). MonexynapHvie mexanuzmuvl SKCnpeccuu 2eHog y sykapuom. Pone xpomamuna 6
pezynayuu pabomol 2eHo6. Perymnsis 0OMEHHBIX ITPOIeccoB B KiIeTke. KieTounslif romeocras.

Bupychl — HeknieTouHble (hOPMBI )KU3HH U 0OIUraTHbie napasuTbl. CTpoeHUe MPOCThIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusuenusiil yuxn JJ[HK-codepaicawux supycos,

PHK-cooepoicawux eupycos, baxmepuoghazos. Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

Bupychsie 3a0oseBanus yenoBeka, ;kuBoTHbIX, pacteruii. CITN /], COVID-19, connanbHbie
Y MEAUIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6oavuux maccusos («bigdata») cmpyxmypholx
ouonocuueckux oannvix. Hanomexuonoeuu 6 ouonoeuu u meouyure. Ilpoepammupyemvie hynkyuu
benxos. Cnocobvl 00cmasku 1eKapcma.

JdemoHcTpauuu

Ioptpetsi: H. K. Konsuos, [. . UBaHOBCKUIA.

Tabnuiel u cxembl: «buocunTes 6ekay, «I'eHeTnueckui Koy, «Bupyco»,
«baktepuodarmy.

IIpakTuuyeckas padora «Co3gaHue MOJEIH BUPYCA».

Tema 8. JKusHeHHBIH UKJI KJIETKH

Knerounslit nuki, ero nepuos! u perynsauus. Marepdasa u muto3. OcobeHHOCTH
MPOIIECCOB, MPOTEKAIOIIKX B HHTepda3ze. [ToaroToBka KIIeTKH K AeneHuto. [IpecuHreTnueckuii



(MOCTMUTOTUYECKUI), CHHTETUUECKUN U IOCTCUHTETUYECKUH (IIPEMUTOTUYECKHIT) TEPHO b
uHTEep(ha3bl.

Marpuunsiii cuare3 JJHK — pernmukanys. [Ipuanuns! perumkanuu JJHK:
KOMIUIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAILIEIBHOCTb. MexaHu3m
perukanuu JJHK. Xpomocomsbl. Ctpoenune xpomocoM. TenoMepsl v TeroMepasza. XpoMOCOMHBIM
HA0OP KIETKH — KapUOTHUIL. JIUMIONIHBIN U TaryIouaHbIH HAaOOPbl XpOMOCOM. ["'oMoTornyHbIE
XpoMocoMmbl. [10710BbIE XPOMOCOMBI.

I[GJIGHI/IG KIICTKHU — MUTO3. CTaI[I/II/I MHUTO3a U ITPOUCXOAAIIUE B HUX IIPOLICCCHI. Twurer
MHTO3a. KapI/IOKI/IHe3 U IUTOKHUHES. buonornyeckoe 3HaUYCHNE MHUTO3A.

Perynsuust MutoTHUecKOTO 1MKIA KIeTku. [Iporpammupyemas kieTouHasi THOeNb —
anonTo3.

Knerounoe siipo, XpoMocoMsl, (yHKIIMOHATBHASI TEHOMHKA. Mexanuzmvl npoaugepayuu,
oughgepenyuposxu, cmapenus u eubenru kiemox. «L{ugpposas knemxay — buoungopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabmuiel u cxembl: «KU3HEHHBIM UK KIETKNY», «MHUTO3», «CTpoeHHE XPOMOCOMY,
«Permmukars JITHK».

OO0opyoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIperapaThl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKay.

JladopaTopHas pa6ora «/3ydeHne XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHasi padora «Habmoenue MuUTO3a B KJIeTKaX KOHUMKA KOPEIKa JyKa (Ha
rOTOBBIX MUKpPOIIpernapaTax)».

Tema 9. Ctpoenue n pyHKUMM OPraHu3MoOB

buonoruueckoe pa3H006pa3He OpPraHnu3smMoB. O,Z[HOKJ'IBTO‘IHBIG, KOJIOHHAJIBHBIC,
MHOT'OKJICTOYHBIC OpIraHU3MBI.

Ocob0eHHoCTH CTPOCHUS U KU3HCACATCIIBHOCTU OAHOKJICTOYHBIX OPIraHU3MOB. BaKTepI/II/I,
apXCeu, O THOKJICTOYHBIC rpI/I6I>I, OJHOKJICTOYHBIC BOAOPOCIIN, APYTI'UEC IIPOTUCTHI. KomoHnmnanbHbIe
OPraHru3MEbI.

B3aumocBs3b 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak exquHoe nesnoe. 'omeocras.

Txanu pacrenuil. Tumnel pacTuTeNbHBIX TKaHEH: 0Opa3oBaTebHasi, HIOKPOBHa,
IIPOBOJIAIIASA, OCHOBHAsA, MexaHU4yeckas. OCOOEHHOCTH CTPOEHUs, PyHKIMN U pacHoI0KEeHUs
TKaHE! B OpraHax pacTEHUM.



TKaHM )XKUBOTHBIX U Y€JIOBEKA. THUIIBI )KUBOTHBIX TKAHEW: JMUTEIIHAIBbHAS, COCAMHUTENIbHAS,
MblIIeYHasi, HepBHass. OcCOOEHHOCTH CTpoeHUs], (DYHKIMN U pacOI0KEeHUSI TKaHEeH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U reHEpAaTUBHBIE OpraHbl pacTeHui. Opraibl ¥ CUCTEMbI OPTaHOB
JKUBOTHBIX U yesioBeKka. DyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. CkeneTsl 0THOKIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyxHbII1 1 BHyTpeHHUH ckener. CTpoeHHE U TUIIBI COEAMHEHUS KOCTEH.

JIBuKeHre opraHu3MoB. JBrKeHHE OJHOKIETOYHBIX OPTaHU3MOB: aMEOOUTHOE,
KT'YTUKOBOE, pECHUYHOE. [IBUKEHNE MHOTOKJIETOYHBIX PACTEHUN: TPOIM3MBI U HACTUH. /[BrKEeHHE
MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MblllIeyHast cucteMa. Peduiekc. CkeneTHble MBIIIIIBI U UX
pabora.

[Intanune oprann3mMoB. Ilormomenne Boabl, yrIeKUCIOrO ra3a i MUHEPaIbHBIX BEIECTB
pacteHusMHU. [IuTanue )xMBOTHBIX. BHYTPUIIOIOCTHOE ¥ BHYTPUKIIETOYHOE MTHUIIEBAPEHNUE.
[TuTaHne MO3BOHOYHBIX KUBOTHBIX. OTAEIBI MUIEBAPUTENBHOTO TpakTa. [TumeBapurenbHbIe
xeinessl. [InmeBapuTenbHas CUCTEMa YEI0BEKa.

Jpixanue oprann3moB. Jprxanue pacrenuid. [Ipixanue wuBOTHBIX. Juddy3us razos uepes
MMOBEPXHOCTH KJIeTKU. KoskHOe npixanue. JlpixaTenpHas moBEpXHOCTh. JKabepHoe u IErouHoe
JbIXxaHue. JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA. DBOJIOIMOHHOE YCIOKHEHUE CTPOCHUS
JIETKUX MMO3BOHOYHBIX )KUBOTHBIX. [[pIxaTenbHas cucteMa yejaoBeka. MexaHu3m BEHTHIISIIIUN
NETKUX y NTUL U MIIeKonuTaromux. Perynsanus apixanud. [{pixareabHble 00bEMBI.

TpaHcnopT BelecTB y OpraHu3MoB. TpaHCHOPTHBIE CUCTEMBI pacTeHU. TpaHncnopT
BEIIECTB y )KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHas crcTeMa MO3BOHOYHBIX
KUBOTHBIX U 4yenoBeka. Cep/ie, KpOBEHOCHBIE COCYy bl U KpOBb. Kpyru kpoBooOpaiieHusl.
DBOJIIOLMOHHBIE YCIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOM CHCTEMbI IO3BOHOUYHBIX KMBOTHBIX. PaboTa
cepaua u e€ peryssus.

Brigenenue y opranusmoB. Boienenue y pactenuii. Beinenenue y ;)KUBOTHbBIX.
Coxkpaturenbublie Bakyosu. Opranbl BbiaenaeHus. GuibTpanus, ceKpenus 1 00paTHOe BCaChIBAaHUE
KaK MeXaHU3Mbl pabOThl OPraHoOB BbIJe/eHUs. CBsI3b MOJOCTH Tela ¢ KPOBEHOCHOM 1
BBIJICNTUTENILHOM ccTeMaMu. BeiziesieHre y mo3BOHOUHBIX )KMBOTHBIX U ueoBeka. [louku.
Crpoenue u ¢pynkunonuporanue Heppona. OOpa3zoBaHHEe MOYH Y YEIIOBEKA.

3aimuTa y OpraHu3MoB. 3aluTa y OJTHOKJIETOYHBIX OpraHu3MoB. CHOpbl OakTepuid U IIUCTHI
MPOCTENIINX. 3alllUTa y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. Cpencra maccCUBHON U
XUMHYECKOH 3aIUTEL. OUTOHIIUIIEI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX pOM3BOAHBIE. 3alllMTa OPraHu3Ma
ot 6one3Hell. IMMyHHas cucrema yenoBeka. KieTouHsli 1 ryMopanbHbIil HMMYHUTET.
BpoxaéHHblii 1 nproOpeTéHHBIN crennGuyeckniit MUMMYHUTET. TeopHst KIIOHAIbHO -CEIEKTUBHOTO
ummynurera (I1. Opnux, . M. bepuer, C. Tonerasa). BocnanuTtensHble 0TBETH OpraHu3MoB. Poib
BPOXAEHHOTO UMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUM.



PasapakuMocTh U peryssnus y Opranu3MoB. Pa3apaxuMocCTs y OJHOKIETOYHBIX
opranu3moB. Takcucel. PazapakxuMocCTh U peryisinys y pacTeHuil. POCToBbIE BelecTBa U UX
3HA4YEHUE.

HepsHas cucrema u pediexTopHast peryisnus y )KUBOTHBIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCI0KHEHNE CTPOCHMSI HEPBHOW CUCTEMBI Y JKUBOTHBIX. OTIEIbI
TOJIOBHOTO MO3Ta TIO3BOHOYHBIX KUBOTHBIX. Peduiexc u peduiekropHas xyra. besycnoBHbie u
YCIIOBHBIC pe(IICKCHI.

['ymopanibHast perynsinus U SHIOKPUHHAS CHUCTEMA )KUBOTHBIX U 4esloBeKa. JKene3bl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBue TOpMOHOB. B3aMOCBSI3b HEPBHOU U
SHJIOKPUHHOU cucTeM. [ unoranamo-rumnodu3zapHas CHcTeMa.

JdeMoHcTpauuu
Hoptper: N. I1. [TaBnos.

Tabnuibt u cxembl: «OTHOKIETOYHBIE BOJOPOCINY, « MHOTOKIETOYHBIE BOJOPOCIIH,
«bakrepun», «IIpocreitmmey, «Opranbl IBETKOBBIX pacTeHUiD», «CHCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHEe CTpOeHHEe HaCEKOMBIX», « TKaHH pacTeHuit», «KopHEBbIe CHCTEMBI»,
«Ctpoenue credmnsy, «CTpoeHHe JIMCTOBOU TIIACTHHKNY, « TKaHH )KMBOTHBIX», «CKEJIET YeIOBEKa,
«ITumeBaputenbHasg cucteMay», «KpoBeHoCHas cuctemay, «JlpixarenbHas cucteMay, «HepBHast
cuctemay, «Koxay, «Mpimmeunas cucremay, «BeinenurensHas cuctemay, « JHAOKPHHHAS
cuctemMay, «Ctpoenue MbImib», «IMMmyauTeT, « Kumeunonosoctabie», «CxeMa MUTAHUS
pacteHuit», «KKpoBEeHOCHbBIE CUCTEMBI IO3BOHOYHBIX )KUBOTHBIX», «CTpoeHue THAPBDY, «CTpoeHHE
IaHapumny, « BHyTpeHHee cTpoeHue J0KIeBOTO YepBsi», «HepBHas cucrema prid», «HepBHas
cucTtema JArymkny», « HepBHast cucrema npecMbikaronuxcs», «HepBHas cuctema ntuny, «HepBHas
cucTeMa MieKonuTarmuxy, «HepBHas cucrema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOTIPENapaThl O JHOKIETOYHBIX OPTraHU3MOB,
MUKpOTpenaparbl TKaHEeH, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKHX, )KUBBIE
AK3EMILISPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUI pa3HbIX OT/IEIOB, BIaXKHbIE MPENapaThl
KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUIEKIIUH OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeI0BEKa,
o0opynoBaHue AJis JEMOHCTPALMK TOYBEHHOTO W BO3yITHOTO MUTAHUS PACTEHUH, pacIlerIeHUs
KpaxMmajsa 1 OeJIKOB Mo/ AeicTBreM (EepMEHTOB, 000PYI0BaHHE [ IEMOHCTPAIMH OIBITOB IO
M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX JIBH)KEHUN, MOJIENN
TOJIOBHOTO MO3ra Pa3jNyYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TKaHEW pacTEHUI.
JlaGoparopHas padora «/3yueHne TKaHEeH )KUBOTHBIX).

JlabopaTopHas padora «3ydyeHrne OpraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoeHHe M pa3BUTHE OPraHU3MOB

q)OpMLI Pa3MHOKCHU OPTaHU3MOB: Oecmoioe (BKJHO‘-I&?[ BeFeTaTI/IBHOG) 1 nojoBoe. Buapl
0ecrosoro Pa3MHOXKCHUA: TIOUYKOBAHUC, CIIOPYJIAL N, (bparMeHTaumI, KIIOHUPOBAHUC.



[TonoBoe pazmuoxenue. Ilonosble kneTku, uiau rameTsl. Meiio3. Craguu meiosa.
IToBenenue xpomocom B meno3se. Kpoccunrosep. buonornueckuii cMbIca MEN03a U TIOJIOBOTO
mporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

ITpenzapoapieBoe pazsutue. ['amerorenes y xuBoTHbIX. [lonoBsie sxene3pl. OOpazoBaHue
U pa3BUTHE MOJIOBBIX KIIeTOK. CriepMaTtorenes u ooreHe3. CTpOEHHUE MOJIOBBIX KIETOK.

Omto10TBOpEeHNE 1 SMOPHOHAILHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI OIIIIO IO TBOPEHHS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WNupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa O Pa3BUTHU
opranu3MoB. Mopgozenes — oona uz 2nasuwix npoorem smbpuonocuu. Konyenyua mopgozernos u
Mmooenu mopgozenesa. Craguu > MOpHOTreHe3a )KUBOTHBIX (Ha IpuMepe JArymmkn). Ipobaenue.
Tuns! npobnenust. Jemepmunuposannoe u nedepmunuposanroe opooaenue. bnacmyna, munoi
onacmyn. OcoOEHHOCTH IpOOJIEHUST MIIEKOTIUTAIOUIUX. 3apO/IbIIIEBbIE IUCTKU (TaCTPYIIALINA).
3aksaika OpraHoB M TKaHEH U3 3apOIBIIIEBHIX JIUCTKOB. B3auMHOE BIUsSHIE YacTei
Pa3BHBAIOLIETOCS 3apobliia (IMOpHOHATbHAS MHIYKIH). 3aKIIaIKa TJIaHAa CTPOEHHSI )KUBOTHOTO
KaK pe3y/bTaT HepapXUIeCKIX B3aMOICHCTBHIA TeHOB. BrusiHIe Ha SMOPHOHAIIEHOE Pa3BUTHE
pa3aMYHbIX (PAaKTOPOB OKPYXKAIOIIEH cpebl.

Poct u pa3zsutue xxuBoTHbIX. [locTamMOproHansHbIN nepuod. [Ipsimoe u HenpsMoe pa3BUTHE.
Pa3Butne ¢ Meramopo30oM y 0€ClI0O3BOHOYHBIX M TO3BOHOYHBIX KMBOTHBIX. bronornyeckoe
3Ha4YEHHE MPSAMOIO U HEMPSAMOIO Pa3BUTHS, X PaCIpOCTpaHEeHue B pupoje. Tumsl pocta
AKUBOTHBIX. PaKTOPBI PETYISALUN POCTA )KUBOTHBIX U yesoBeka. CTaguu mocTaMOpHOHAIBLHOTO
Pa3BUTHA y )KUBOTHBIX U 4yesioBeKka. Ilepronbl oHTOreHes3a yenoseka. CTapeHne U CMEPTh Kak
OMOJIOTHYECKHE TPOIECCHI.

Pa3zmuoxenue u pazButue pactenuit. ['lamerodut u cnopodut. Meito3 B )KU3HEHHOM ITHKJIE
pactenuii. OGpa3oBaHue CIOp B Mpoiiecce Meio3a. ['amerorenes y pacteHuit. O1ao10TBOPEHHE U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOITHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX PACTCHHUIA.
O6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsiuiu OHTOT€HEe3a Y PACTEHUI 1 dKUBOTHBIX.
JdemoHcTpauuu
Ioptpetsr: C. I'. Hapamun, X. [lIneman.

Tabauiel U cxeMbl: «BeretatuBHOE Pa3MHOKCHUC)), «Tumel 6ecIIoIoro PAa3SMHOXCHU A,
«Pa3zMmHOXeHUe XJIaMHUA0OMOHAaAbI», «Pa3mHoxenue OBIJICHBI», «Pa3mHOXeHue TUAPBID?, «Meﬁo:ﬁ»,
«XpOMOCOMbI», «FaMeToreHe3», ((CTpOGHI/Ie ﬂﬁHeKHeTKH u CrICpMaTo3ounaar», «OcHOBHBIE cTaanu
OHTOI'CHEC3a», «HpHMOC H HCIIPSAMOC PA3BUTHCH, «Pa3BuTtne Malickoro KYKay, «Pa3Burtue capaHiu»,
«Pa3Butne JIATYHIKHW», ((I[BOﬁHOG OIINIOAOTBOPCHUC Y LIBETKOBLIX paCTeHHﬁ)), ((CTpOCHI/Ie CEMAH
OJHOJOJIBHBIX U IBYAOJBHBIX paCTeHHﬁ)), «Ku3HeHHbBIN TUKII MOpCKOﬁ KaITyCTbI», «KuzHenHsIit
OHKI MXa», «Ku3HeHHbBIN [UKII NTAIMIOPOTHUKAY, «Kn3HEHHBIN OUKJI COCHBI».

O6ODVI[OBaHI/IeI CBETOBOH MUKPOCKOII, MUKPOIIpCIIapaThl SIAIIEKIETOK U CIICpMAaTO30U 0B,
MOJCIIb ((I_II/IKJ'I Pa3BUTH JIATYIIKWD).




JlabopaTopHas padora «/3ydeHne cTpoeHus MMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTuyeckas padora «BplABlIeHHE IPU3HAKOB CXOACTBA 3apPOIbIIIEH NO3BOHOUHBIX
KHUBOTHBIX».

JlaGopaTopHasi padora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTnka — HayKa 0 HACJ€JACTBEHHOCTH U UBMCHYUBOCTH OPraHU3MOB

HcTopust cTaHOBJICHUS M Pa3BUTHS TeHETUKU Kak Hayku. Paboter I'. Mennens, I'. ne ®@pwu3a,
T. Moprana. Ponb oTeuecTBeHHBIX YU€HbIX B pa3Butuu renetuku. Pabotel H. K. Konbrosa, H.
. BaBunosa, A. H. benozepckoro, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHBIE T€HETUYECKHE MOHATHS U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJlJIeIbHbIE
I'€HBI, AJIbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBIM U PELIECCUBHBIN IIPU3HAK, TOMO3UI0TA,
reTepo3UroTa, YNcTasi IMHUS, THOpubl, TeHOTHIL, (eHOTUIl. OCHOBHBIE METObl T€HETUKHU:
rUOPUA0TIOrMUECKUN, TUTOJIOTHUECKHM, MOJIEKYJIIPHO-T€HETUUECKHH.

JdemMoHcTpanuu

IMoptpertsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A.
H. benozepckwii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Ta6J'II/I![BI U CXCMBbI! «MeTO,Z[BI T€HCTUKHNY, «CxeMb1 CKpCIIMBaHU.

Jla6opaTopHasi padota «/[po3oduna kak 00BEKT T€HETUYECKUX UCCIIEOBaAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHemns — 3aK0H eTMHO00pa3us THOPUIOB
nepBoro nokojeHus. [IpaBuino qomuHUpoBaHus. BTopoii 3akoH MeH e — 3aKOH pacIIeTICHUS
npu3HaKoB. [[uTosornueckre 0CHOBBI MOHOTHOPHUIHOTO CKpEIIMBaHMs. [ HTTOTE3a YUCTOTHI TaMeET.

AHaJ'II/ISI/Ip}IIOH_ICC CKpCIIUBaHUC. HpOMe)KYTO‘lHHﬁ XapaKTCp HaCJICAOBaHUA. Pacmiennenue
IIPU3HAKOB IIPpU HCIIOJTHOM JOMHUHHUPOBAHHHU.

[[I/II"I/I6pI/II[HO€ CKPCIIUBAHUC. TpeTI/Iﬁ 3aK0H MeHjiens — 3aKOH He3aBUCHUMOTI0
HaCJICAOBAHUA ITPHU3HAKOB. ]_[I/ITOHOFI/I‘IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCIIUBAaHUA.

CI_[el'IJ'IeHHOC HacCJICJOBaHUC IPU3HAKOB. PaGoter T. MopraHa. CI_ICHJ'IeHHOe HaCcJICJOBaHUC
T'CHOB, HApYHICHUEC CLHCIICHUSA MCXKIAY I'CHAMU. XpOMOCOMHaSI TCOpHA HACIICACTBCHHOCTH.

I'enetunka nomna. XpOMOCOMHBII\/’I MCXaHU3M OIIPCACIICHUA 110JIA. AYTOCOMLI " IMOJIOBBIC
XpOMOCOMBI. I'omorameTHsbIi 1 I‘eTepOFaMeTHHﬁ noJ. I'eHeTnueckas CTPYKTYpa NOJIOBBIX
XpOMOCOM. HacnegoBanue IMMPU3HAKOB, CIICTIJICHHBIX C ITOJIOM.



I'enotun kak nemoctHas cucrema. Inelorponus — MHOXKECTBEHHOE JCHCTBUE TeHA.
MHOK€eCTBEHHBIN ajienu3M. B3auMoielicTBue HeaJlIebHbIX T€HOB. KOMIUIIEMEHTapHOCTb.
Onucras. [Tomumepust.

I'eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, A TAKXKE
(U3MOJIOTHYECKUX MTPOIIECCOB, MOBEACHUS U KOTHUTHBHBIX (YHKUIUH. [ eHeTHYeCKne MEXaHU3MbI
cUMOHMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBHUS «XO3UH — MAPA3HT» U «XO3SIMH — MUKPOOHOM.
['eneTrueckue aceKThl KOHTPOJISI 1 U3MEHEHHUS HACIEICTBEHHOM HH(OpMAIH B TIOKOJICHUSX
KIIETOK ¥ OPTaHU3MOB.

JdeMoHcTpanuu

IMoprpertsl: I'. Menaens, T. Mopras.

Tabauie! u cxemel: «IlepBrlii u BTOpoii 3akoHbl Menaens», «Tperuii 3akon Menaens»,
«AHanusupyrolee ckpeiuBanmey, «HemnonHoe gfomuHupoBanuey, «ClemieHHOe HacleI0BaHue

MIPU3HAKOB y Ipo30¢uibl», «[ eHeTrka momay, «Kapuotun yenoBeka», «Kapuotum napo3ogisy»,
«Kapuotun ntuue», « MHOKECTBEHHBIN AJIENU3M», «B3auMoIeiCTBUE T€HOBY.

O6opynoBaHue: MOAENb I JEMOHCTPALIMU 3aKOHOB €IMHOO0pa3us TuOpUI0B MEPBOTO
IMOKOJICHUA U paCICIIJICHUA ITPU3HAKOB, MOACIIb A1 ACMOHCTpallv 3aKOHA HE3aBHUCHUMOTI'O
HacJIeZI0BaHUs IPU3HAKOB, MOJIEIb s IEMOHCTPALMK CLEINICHHOTO HACJIEOBAHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapat: «Jpo3odunay.

IIpakTnyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUHOTO CKPEIIUBAHUS Y
TPO30(UITBD».

IIpakTnyeckas padora «3ydyeHnue pe3ynbTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumoneiicTBue renotumna u cpesl npu GopmupoBanuu ¢peHotuna. MIsMeHIUBOCTh
npu3HakoB. KauecTBeHHbIE U KOJITMYECTBEHHBIE MTPU3HAKU. BUabl HN3MEHYNBOCTH:
HEHACJIeICTBEHHAs 1 HACJIEICTBEHHAS.

MoaudukanronHas u3MeH4MBOCTb. Polib cpenbl B hopmupoBaHUM MOAUPHUKAITTOHHON
n3MeHunBocTH. HopMma peakiuu npusHaka. BapualinoHHbIN psii M BapHalMOHHAs KpUBast
(B. Horanncen). CpoiictBa MOau(UKAIMOHHONH U3MEHYUBOCTH.

I'enotnnnyeckas n3MeHUNBOCTh. CBOMCTBA T€HOTHITHYECKON M3MEHUNBOCTH. Busl
T€HOTUIINYECKON N3MEHUYHUBOCTH: KOM6I/IHaTI/IBHaH, MyTallUOHHAas.

KomOuHaTHBHAsS M3MEHYMBOCTH. Mei03 U IOJI0BOM nponecc — OCHOBA KOMOHWHATUBHOU
W3MEHYHMBOCTHU. POJIb KOMOMHATUBHOM H3MEHYMBOCTH B CO3JaHNHU IT'CHETUYCCKOI'O pa3H006pa31/1${ B
npeaciax oaHoro Bujaa.



MyrtanroHHas U3MEHYUBOCTb. BUbI MyTalii: T€HHbIE, XDPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHbIE U UHIYLUPOBAHHbIE MyTallMU. SIiepHbIEe U IUTOIUIa3MaTUYECKUE MYyTallUH.
ComaTtnueckue 1 NoJIoBble MyTaluu. [[puunHbl BOSHUKHOBEHUS MyTallil. MyTareHsl U ux
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTU MYTAI[MOHHOT'O MpoIiecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacnencTBeHHoM u3menunsoct (H.M. BaBunos). BHesnepHas n3aMeHUnBOCTb U
HACJICICTBEHHOCTb.

Onuecenemuxa u INUCEHOMUKA, POJIb ONUCCHEMUUECKUX d)akmopoe 8 HACIe008aHUU U
usmerndusocmu d)eHomunuueCKux NPU3HAKOB Y OPpcAHU3SMOE.

JdeMoHcTpanuu
[oprpertsr: I'. ne ®pus, B. Morauncen, H. 1. BaBunos.
Tabnuiel U cxembl: «Busibl ”3MeHUUBOCTHY, «MOaU(PUKAIIMOHHAS ©3MEHUYHUBOCTHY,

«KomOuHaTHBHASI U3MEHYUBOCThY, «Meito3y», «OmnoaoTBopeHue», «I'eHeTnueckue 3a00JIeBaHMs
4yenoBeKay, « Buasl Mmyramuing.

OO06opynoBaHue: )KUBbIE M TepOapHbIE IK3EMIUISIPhl KOMHATHBIX PACTCHUH, PUCYHKH
(dboTorpadun) >KUBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladopaTopHuasi padora «/ccnenoBanue 3akoHOMEpHOCTEN MOIU(PUKATNOHHON
W3MEHYMBOCTH. [locTpoeHNE BapUAIMOHHOTO psAJia U BAPUAITMOHHON KPUBOW.

IIpakTnyeckas padora «Myrauu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTnka 4yeji0BeKa

Kapuotun yenoseka. MexaynapogHasi mporpamma HcciieIoOBaHHUs FeHOMa YeI0BeKa.
MeTo1bl U3y4eHHs TEHETHKHU YeJIOBEeKa: T€HeaTOrMueCcKuid, OIM3HELOBBIN, IUTOTeHE THYECKHUIA,
MOMYJISIIIHOHHO-CTaTUCTUYECKUM, MOJIEKYIIIpHO-TeHeTHUecKuid. COBpEeMEHHOE OIpeieiieHHE
TeHOTUIIA: TIOJTHOT€HOMHOE CEKBEHUPOBaHUE, FTEHOTUIIMPOBAHUE, B TOM 4Hciie ¢ nomouisio [TIP-
aHanuza. HacnencrBennsie 3a0051eBaHus YelloBeka. | eHHbIE U XPOMOCOMHBIE O0JIE3HH YEJIOBEKA.
Bbone3nu ¢ HaciaencTBEHHOM MPeapacnoNoKeHHOCThI0. 3HAU€HUE METMIIUHCKOM TeHEeTHKHU B
MpeIOTBPAILlEHUH U JICYCHUU TeHEeTHYEeCKNX 3a00JIeBaHUi YenoBeKa. MeauKo-reHeTHYECKOoe
KOHCyJbTHpoBaHue. CTBOJIOBBIE KIIETKU. [[OHATHE «T€HETHUECKOTO Tpy3a». DTUUECKHE aCTIeKThI
UCCIIEIOBAaHUH B 00JIACTH PEeJAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'eneTnueckue (baKTOpLI MOBBIIICHHO I YYBCTBUTCIIBHOCTH YCJIOBCKA K (1)I/ISI/ILIGCKOMy u
XUMHUYCCKOMY 3arpsA3HCHUIO Oprn(anmeﬁ CpCabl. I'eneTnueckas IpeaApacIIoJIOKCHHOCTDb YCJIOBCKA
K IIaTOJIOTUAM.

JdeMoHcTpanuu

TaOauIbl U CXEMBL: <(KapI/IOTI/IH YCIOBCKa», «Meto bl HN3YUYCHHS I'CHCTUKHU YCJIIOBCKA»,
«["eHeTnyeckue 3a00JICBaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHNE U aHATIU3 POJOCIOBHON».



Tema 15. Cesiekunsi OpraHu3MoB

JlomecTukanus 1 ceNeKuus. 3apoKIeHUe CeJIEKIUU U TIoMecTuKanuu. Yuyenue H.
W. BaBmiioBa o LleHTpax MpouCcXoXaeHNs 1 MHOTOOOpa3us KyIbTYpHBIX pacTeHuil. Ponb cenexuuun
B CO3JJaHUM COPTOB PACTEHUI U NMOPOJ KUBOTHBIX. COPT, HOpOJ1a, IITaMM. 3aKOH F'OMOJIOTHYECKUX
ps0B B HacieAcTBEHHOM n3MeHunBocty H. M. BaBunosa, ero 3HaueHue s CelneKIUOHHON
paboTHI.

Metomp! ceneKIMOHHON paboThl. MIcKyccTBEHHBIN 0TOOP: MAaCCOBBIM U MHIUBUAYaIbHBIN.
Dtanbl KOMOMHALMOHHOM ceneKiuu. McnpiTanue mpon3BouTeei mo noroMmctry. OToop 1o
TEHOTHITY C TIOMOIIBIO OLIEHKH (PeHOTHIIA IOTOMCTBA U OTOOP IO TEHOTHITY C TIOMOIIBIO aHATTN3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak MEeTOJ CEJIEKIIMOHHON paboThl. PagnanioHHbIi u
XUMHUYECKUN MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX (OPM OpraHU3MOB.
Hcnonp30BaHre reHOMHOTO pelaKTUPOBAHUS U METOI0B pekoMOuHaHTHBIX JIHK st monmyuenus
HCXOJIHOTO MaTepuasa JJis CEIeKINH.

[Tonyuenue nonumionaos. BuyrpuBuaosas rubpuausanus. binskopoacTBeHHOE
CKpelllMBaHUe, W1 HHOpUIUHT. HepoacTBeHHOE CKpelBaHue, Uil ayTOpUAnHT. ['eTepo3uc u ero
npuurHbl. Mcnonb3oBanue rereposuca B ceneknun. Otnanénnas rudpunuzanus. [Ipeogonenue
OecTuIoIust MeKBHUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIINN PACTEHUN U KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHHe U U3y4YeHHE TeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTCHUM U UX TUKUX
poauyeit sl co3/1aHusl HOBBIX COPTOB M THOPUAOB CEIbCKOXO03SUCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue U ynpasieHue 2eHemuyecKUMU pecypcamil CelbCKOX03AUCTNEEHHbIX U NPOMBICIOBbIX
HCUBOMHDBIX 8 YEJIAX VIVUUICHUS. CYWeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yycine ¢ npumMeHeHueM COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NepCcneKmueHbIX MexXHOLO2UIL.

JdemoHcTpauuu

IMoptpetsr: H. U. BaBuios, Y. B. Muuypum, I'. [I. Kapneuenxo, I1. I1. JIykbstHenko, b.
JI. Acraypos, H. bopsoyr, /1. K. benses.

Tabauiel u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO0Opa3us KyIbTYPHBIX PACTEHUI,
«3aKOH rOMOJIOTHYECKHUX PAJOB B HACJICACTBEHHOM M3MEHUNBOCTHY, «METOABI CEICKIIUNY,
«Otnanénnas rudbpuanzanusy, «MyrtareHesy.

JladopaTopHas pa6ora «/3ydyeHne cOpTOB KyJAbTYPHBIX PACTEHUN U MOPOJI JOMAIIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydeHre METOIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHun».



Ikckypeust «KOCHOBHBIE METO/IbI M JOCTUKEHUS CEIEKIUU PaCTEHUI U KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO (pepMy, COPTOUCTILITATENbHBIN y4aCTOK, B TEIUIMYHOE
XO034HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BMOTEeXHOJOTUA U CHHTETHYECKAasA OMOJIOTHA

OOBEKTHI, UCTOIb3YyEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MUKPOOPIraHU3MBI, X XapakTepucTuka. TpanuuoHHast OMOTEXHOJIOTHS: XJIe0oedeHue,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEHE. MukpoOuonorndeckuii cuate3. OObeKThI
MUKPOOHOJIOTUYECKUX TeXHOIOTHIA. [Ipon3BoACcTBO O€lika, aMHHOKUCIIOT U BATAMUHOB.

CozntaHue TeXHOJOTUH U UHCTPYMEHTOB 1I€JICHANPaBICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHMS T€HOMOB C LIEJIbIO MTOJIYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB, COJEP/KAIINUX HE
BCTpEYaroluecs B IpUpojie ONOCUHTETUYECKUE TTYTH.

Kiterounas nnxenepus. Metoapl KyiabTypbl KJIETOK M TKAHEW paCTEHUMN U KUBOTHBIX.
Kpunobanku. Comatnueckas ruOpuau3anus 1 comaTuueckuii smopuorenes. McnonapzoBanue
raruIONIOB B CEJICKIIMM PaCTeHUU. [lonyuenue MoHOKIoHANbHbIX anmumen. Fcnonvzosanue
MOHOKIOHANbHBIX U NOIUKTIOHATbHBIX aumumen 8 meouyure. VICKyCCTBEHHOE OIUIOA0TBOPEHHUE.
PexoHCTpyKIHS SIMIEKIETOK U KIIOHUPOBAHKE )KUBOTHBIX. METOJ| TpaHCIIAaHTALlUH SIJIED
KIIETOK. Texnonozuu 0300posnenus, KyI1bmueupo8anus U MUKPOKIOHANbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHas U TeHHas UHXeHepus. ICKyCCTBEHHBIN CHHTE3 T€Ha M KOHCTPYMPOBaHHE
pekomOunanTHeIX JIHK. Coz0anue mpanceennvix opeanuzmos. JIoCTHKEHUS U TIEPCIIEKTUBBI
XPOMOCOMHOM M T€HHOW MH)XCHEPUH. DKOJIOTHIYECKUE U ITHYECKUE TTPOOIEMbI T€HHOW HH)KEHEPHUH.

Menumunckue ouorexHosiorun. [Tocrrenomuas udposas meauimaa. [11P-1uarnocruka.
MeTab0JIOMHBIN aHAIM3, TCHOIIEHTPUYCCKUN aHAIM3 TTPOTEOMa YeJIOBEKa /ISl OIEHKH COCTOSTHUS
€ro 3/710poBbs. Vcrosib30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnonHxeHepus
JUTsl pa3paboOTKH PyHIAMEHTATIbHBIX OCHOB MEIUITMHCKUX TEXHOJOTHM, CO3TaHUsI KOMIUIEKCHBIX
TKaHEH COYeTaHHEeM TEXHOJIOTHI TPEXMEPHOTo OMOTIPHHTHHTA U cKaddOIIUHTA ISl pEIICHUS
3a/1a4 IEPCOHAIM3UPOBAHHON METUIIUHBI.

Co31aHne BEKTOPHBIX BAaKILUH C LEJIbI0 00ecreyeHnss KOMOMHUPOBAHHOM 3alUThI OT
B0o30yauTeneit OPBU, ycranoBieHne MOJIEKYIPHBIX MeXaHU3MOB (pyHkunoHupoBanus PHK-

COJACPpKalIUuX BUPYCOB, BbI3bIBAOIINX 0c000 oIacHbIe 3a00JIEBAHHUS YEIOBEKA U YKUBOTHBIX.

JdeMoHcTpanun

Tabauiel U cxeMbl: «/cnons30BaHue MHUKPOOPraHu3mMOB B IIPOMBIINIJICHHOM
IIPpOU3BOJACTBEY, «Knerounas HHIKCHCPUS», «I'eHHas HUHXXCHCPUA).

JlaGopaTopuasi padora «/3yueHre 00beKTOB OMOTEXHOJIOT M.

IIpakTnyeckas padora «llosryueHrE MOJIOUYHOKHUCIIBIX TPOLYKTOBY.



IkcKypeusi «bBHOTEXHOIOTHS — BayKHEHIIas IPON3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OUOTEXHOJIOTMYECKOE IIPOU3BOICTBO)».

11 KJIACC
Tema 1. 3apo:kaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B OM0JI0TUHN

OpomononHas Teopust Y. JlapBuna. [Ipeanocsuiku BOZHUKHOBEHUS AapBUHU3MA. JKU3Hb U
Hay4Has nearenpbHocTh Y. /lapBuHa.

JIBrokymire cuibl dBoJIOIAH BUOB 110 Y. JlapBuHY (BBICOKAst HHTEHCUBHOCTD PA3MHOKEHUS
OpPraHW3MOB, HACJICICTBEHHAs N3MEHYMBOCTh, OOph0a 3a CyIEeCTBOBAaHUE, €CTECTBCHHBIN U
HCKYCCTBEHHBIN O0TOOD).

Odopmnenue cuaTeTHdecKoi Teopuu 3Boorun (CTI). HeliTpanbHas Teopurs SBOTIOIUU.
CoBpeMeHHast PBOJIIOIIMOHHAS OMOJIOTHs. 3HAUYEHUE YBOIOIUOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA.

JdeMoHcTpanuu

IMoptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. KroBbe,
Y. Japsun, C. C. UerBepukos, U. W. lImansraysen, Jx. Xonneiin, J. K. benses.

Tabmuik! u cxembl: «Crucrema skxuBoit mpupo sl (1o K. Jluauero)y», «JlecTHUIA KUBBIX
cymects (1o Jlamapky)», «Mexanu3m GopMHUPOBaHUS MPUCTIOCOOJIEHUHN y paCTEHUHN U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra myremectsus Y. lapsunay, «Haxonku Y. lapsunHay,
«Dopmbl 60pBOBI 3a cymecTBoBaHueY, «Iloposl romydei», «MHOrooOpasue KyIbTypHBIX (hopM
KarycTb», «[lopoapl ToMalIHUX )KUBOTHBIX», «CxeMa oOpa3oBaHMs HOBBIX BUIOB (110
Y. JlapBuny)», «Cxema COOTHOIICHHS ABMKYIIUX CHJI IBOTIOIUNY», «OCHOBHBIE TIOJIOKEHUS
CUHTETUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpo3BOIIOIMS U €€ pe3yJabTaThbl

[Momynsius kak 37MeMeHTapHas euHUIA dBOJItoIH. COBPEMEHHBIE METOIbI OIICHKH
TCHETUYECKOTO Pa3HO00pa3us U CTPYKTYPHI MOMysauui. Mi3MeHeHre reHo(OHIa MOMyJISIINA Kak
3JIEMEHTaPHOE HBOJIIOIIMOHHOE SIBJICHHE. 3aKOH TeHeTUYecKOTo paBHOBecus JIx. Xapau,

B. Baiin6epra.

OneMeHTapHble (PaKTOPBI (JIBUKYILHE CUIIbI) 3BOJIIOLMN. MyTallMOHHBIN IpoLecc.
Komb6unaTiBHas n3MeH4YNBOCTh. J{peli reHoB — ciydaiiHble HeHalnpaBIeHHbIe U3MEHEHUS YacTOT
ajuieneit B monyasusax. ekt ocHoBartens. dghgexm 6ymuinounozo copaviuika. Crudcenue
2eHemuyecKo20 pazHooobpasus: npuuursl u cieocmeus. Ilpossnenue sghgpexma opetigha 2enos 6
oonvuux u manvix nonyrayusax. Murparuu. M3onsauus nomynsuii: reorpapudeckas
(mpocTpaHCcTBEHHAs), OMoIoruyeckast (pernpoayKTUBHA).

EctecTBeHHbII 0TOOp — HanpaBistomuil pakTop BoOLHH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBMXKYIINH, CTaOMIM3UPYIOIMIA, pa3phIBatoIIni (AU3pynTUBHBIN). [TonoBOi 0TOOD.
Bo3HUKHOBEHHE M 3BOJIIOLUS COLIMATIBLHOTO MOBEACHUS )KUBOTHBIX.



[Tprcnoco6IeHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT MUKPOIBOIIONUHN. BOSHHKHOBEHHE
MPHUCTIOCOONIEHMI Y Opranu3MoB. Apomopdo3bl 1 uaroagantanun. [IpuMepsl mpucmocoOaeHmid y
OpraHu3MoB: MOPGOJIOTUYECKUE, PU3UOIOTUIECCKHIE, OMOXMMHUYECKHE, TTOBEICHYCCKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kxpurepuu u cTpykTypa. BumoobpasoBanue Kak pe3yabTaT MUKPOIBOJIOIHH.
Wzonsmus — kimodeBoit Gakrop BupooOpazoanus. [lyru u criocoObl BUI000pa30BaHHUS:
ajutonarpuieckoe (reorpauyueckoe), CUMIaTpuieckoe (IKOJIOTHYECKOE), KMTHOBEHHOEC)
(momumutonan3anust, rudpuansanus). JJIMTeIbHOCTb 3BOJIIOIIMOHHBIX POIIECCOB.

Mexanu3mbl (GOPMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BoMIOIIMOHHOM OMoJIOrnu B pa3pabOTKe HayUYHbIX METOJ0B COXPaHEHUs
6uopazHooOpasus. MUKpPOIBOIIONHS M KOSBOJIIOIMS TApa3UTOB U UX X035€B. MeXaHN3MbI
(hopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu
IMoptpertsr: C. C. YerBepukos, J. Maiip.

Tabauie! u cxembl: «MyTanmoHHast U3MEHUYUBOCTHY, «[lonmynsnoHHas CTPYKTYypa BUIay,
«Cxema mposiBJICHHS 3aKkoHa Xapan—BaiHOepray, «JIBIKyIIre CHIIBI DBOJTIOIIUNY,
«DK0JIOTHYECKask U30JISIIMS MOMYISIIUK ceBaHCKOU (openuy, «['eorpaduueckas u30sIIus
JIUCTBEHHUIIbI CUOMPCKOI U TMCTBEHHUIIBI 1aypcKoit», «[lomynsuoHHbIe BOJHBI YUCIEHHOCTH
XMIIHUKOB U )KepTB», «CxeMa JeMCTBHs €CTeCTBEHHOT0 0TO0pay, «PopMbl OOpHOBI 3a
cyuiecTBoBaHue», «MHAyCTpuaabHbIA MeTaHu3M, «KHUBbIe HCKOTIAaEMbIE»,
«[TokpoBuTENbCTBEHHAS OKPACKA KUBOTHBIX», «[Ipemynpexnaromas okpacka >KUBOTHBIXY,
«Duznonoruueckue agantanuny, « IpucrnocoO6iIeHHOCTs OPraHu3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buaa», «Buasl-nBoiiHuKN», «CTpyKTypa BUAA B Ipupoae», «CrnocoObl
BH1000pazoBaHusy, «I eorpaduueckoe BUA00Opa3oBaHUE TPEX BUIOB JIAHIBIIIICH),
«DKoJIoTHYeCcKOe BI1000pa3oBaHue BUI0B cHHULY, «[lomumnounas! pacrenuiiy, «KamyctHo-
peneyHbId THOPUIY.

O6opynoBanue: repdapuy pacTeHU, KOJJICKIIUU HACEKOMBIX, Uydesa MTHUIL U 3Bepei C
IpUMepaMu Pa3IMYHBIX MPUCHIOCOOIECHUH, yyderna MTUIl U 3Bepei pa3HbIX BUI0B, TepOoapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS PA3IMUHBIMU CIIOCOOaMHU.

JlaGopaTopHasi padora «BblsiBIeHHE U3MEHYUBOCTH Y 0COO€H OJTHOTO BUAAY.

Jla6opaTopHasi padora «I[IpucnocobieHuss OpraHu3MoB U X OTHOCUTENbHAs
11e71eco00pa3HOCTh.

JlaGopaTopHasi padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. MakpoaBoonusi M €€ pe3yJibTaThl

MeTo1pl u3ydeHHsI MaKpodBOJIOLKH. [laneoHTOI0OrMYEeCKHE METO 1Bl U3YUEHHSI DBOJIIOLIUH.
Ilepexoanbie GopMbI U HUIIOTEHETUYECKHE PSIIbI OPTraHU3MOB.



Bbuoreorpaduueckue metoap! n3ydeHus 3soionuu. CpaBHeHue Gaopsl u payHbl MaTEPUKOB
1 0cTpoBOB. bruoreorpadudeckre odnactu 3eMin. BUIbI-OHIEMUKN U PEITUKTHIL.

OMOPHOIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHYECKIE METO bl U3yUCHHUS IBOJIOIIUH.
I'eHeTYECKME MEXaHU3MBI IBOJIIOLIMM OHTOIE€HE3a U IOSBJICHUS SBOJIIOLUOHHBIX HOBILIECTB.
I'omonoruuHele ¥ aHAIOTUYHBIE Opradbl. PyuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIISIpHO-
reHeTUYECKUE, OMOXMMUYECKUE U MATEMAaTUYECKHE METOAbl U3yUEHHS 3BOJIIOLUU. | OMOJIOrH4HbIE
renbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOTEHETHUECKUX IEPEBHEB.

XpOMOCOMHI)IG MyTalliu 1 5BOJIFOIIHUA 'CHOMOB.

OO6mue 3akoHOMepHOCTH (TIpaBHIIA) SBOIONMH. [Ipunyun cmenvt hynxyuii. HeoOpatumMocTs
OBOJIFOIINHA. A,I[aHTI/IBHaSI paguanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOITNU.

JdeMoHcTpauuu
Hoptpetst: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, J. ['ekkensb.

Tabmuiel U cxembl: «OUITOTEHETUISCKUN PST JIOMIAAN», K APXCOTITEPUKCY, «3BEPO3yObIe
sepb», «Crerouedans», «Puanodurey, «CeMeHHbIE TANOPOTHUKNY, «bruoreorpaduieckue
30HBI 3eMuny, «JIpeiid KoHTHHEHTOBY, «PenukTe», «HavdanpHbIe cTagTuu SMOPHOHATEHOTO
Pa3BHUTHS MO3BOHOYHBIX JKHBOTHBIX», «[ OMOJIOTHYHBIC W aHAIOTHYHBIC OPTaHb), «PyIMMEHTE,
«ATaBHU3MBI», «XpPOMOCOMHBIC HAOOPHI YEIIOBEKA U MUMIIaH3e», «[ JTaBHBIC HAIPABICHUS
ABOJTIOHMY, «O0I1IHe 3aKOHOMEPHOCTH BOJIIOLIMIY.

O6opynoBaHue: KOJUIEKINH, FepOapru, MYJSKA HCKOMIAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKU TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PyJIUMEHTApHBIX OPTraHOB U aTaBU3MOB, KOJIJICKIIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunbie runotessl IpouCX0XkAeHUs )KU3HU Ha 3emiie. AOMOTEeHEe3 U MaHCIEPMUSI.
JloHayuyHble MPEACTABICHUS O 3apOKICHUH KU3HHU (KpeaunoHu3M). ['unoreza nocTosHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHre onbitaMu @. Penu, JI. Cnannannanwy, JI. [Tactepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ATaIbl HEOPraHUYECKOW IBoJoLUU. [naneTapHas (reosoruyeckas) BOIOUS.
XuMuyeckas 3BOJOLNA. AOMOTEHHBIN CUHTE3 OPraHMYECKUX BEIIEeCTB U3 HeopraHuueckux. OMbIT
C. Munnepa u I'. FOpu. OGpa3zoBanue nmoimMepoB u3 MoHoMepoB. KoariepBaTHas runoresa A.

. Onapuna, runote3a nepBuyHoro 0ynboHa JIx. XonaeitHa, renetnueckas runotesa I'. Ménnepa.
Pu6o3umsr (T. Uek) u runoreza «mupa PHK» V. I'mibepra. ®opmupoBanue MmeMOpaH u
BO3HUKHOBEHHE IMPOTOKIIETKH.

I/ICTOpI/IH 3emnu u METOIbI €€ N3y4YCHHA. HckomaeMbie OpraHn4eCKuC OCTATKH.
reOXpOHOJ'IOFI/IH U €€ METOIbI. OTHOcHTENbHAS U a0COTIOTHAS TCOXPOHOJIOTUA.
FCOXpOHOJ'IOFI/I‘-IeCKaH [IKaja: 50HbI, 3pbl, ICPUOIBI, STIOXH.



Hauanbenbie 3Tanel oprannyeckoit 3Bostonnu. 11osBieHre 1 3BOIOLHS TEPBBIX KIETOK.
DBomroius MeTabom3ma. BosHHKHOBEHHE TIEpBBIX SKOCUCTeM. CoOBpeMeHHbIE MUKPOOHBIE
OMOTUIEHKHM KaK aHaJOr MepBbIX Ha 3emiie coolmecTB. CTpoMaTonauThl. [IpOKapHOTHI 1 3yKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOHOTreHe3). DBOIOIMOHHOE MPOUCXOKICHUE BUPYCOB.
HpOI/ICXO)KI[eHI/IC MHOT'OKJICTOYHBIX OPraHU3MOB. Bo3HukHOBEHNE OCHOBHBIX T'pymnn
MHOT'OKJICTOYHBIX OPIraHU3MOB.

OCHOBHBIE ATaITBI HBOJIIOIMH BBICIINX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuil. Brrxox
pactenuii Ha cymry. [losiBIeHue cCiopoBBIX pacTeHUH U 3aBOeBaHUE UMH CyITu. CeMEeHHbIe
pactenus. [IpoucxoxaeHne BETKOBBIX PACTEHUM.

OCHOBHBI€ ATaIbI 3BOJIIOIUH JKUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — NOSIBJIEHHE COBPEMEHHBIX TUIOB. [1epBbie XOp10BBIE
XKUBOTHbIE. )K13HB B BoJie. DBOJIOLUS T03BOHOUYHBIX. [Iponcxoxnenre aMmpuOuii 1 penTuini.
[Tpoucxoxnenue muexkonuTaromux u nruil. [Ipuniun kirodeBoro apomopdoza. OcBoeHNE
0€CII03BOHOYHBIMH U TO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue )u3HM Ha 3eMIiie 110 3paM U MepruoJaM: apxei, MpoTEPO30i, MaIeo30M, Me3030H,
KaiiHo301. OO011ast XapaKTepUCTHKa KIMMaTa U TeoJIornueckux npoieccoB. [losBaeHue u pacuser
XapaKTEepPHBIX OPTaHU3MOB. YTie00pa3oBaHUE: €ro YCIOBUS U BIMSHUE Ha ra30BbIi COCTAB
aTMoc(hepsl.

MaccoBeie BBIMUPAHUA — 3KOJOTUYCCKUE KPU3UCHI ITPOMIIJIOTO. HpI/IqI/IHBI U CIICACTBUS
MacCOBBIX BRIMHpaHuidi. COBPEMEHHBIN IKOJIOTHYECKUI KPU3HC, ero ocooeHHocTh. [Ipobiema
coxpaHeHHUs1 Onopa3sHooOpa3us Ha 3emiie.

CoBpemeHHas cucteMa oprannyeckoro Mmupa. [IpuHIuns! kjaaccuukay OpraHu3MoB.
OcCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

Hoptpetsr: ®. Penu, JI. Cnamnannanu, JI. [Tacrep, . 1. Meunukos, A. Y. OnapuH,
Jx. Xongein, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuipl u cxembl: «Cxema onbita @. Penny», «Cxema omnbita JI. [Tactepa o uzydeHuto
caM03apoKJIeHUs Ku3HU», «Cxema onsita C. Mumnepa, I'. FOpu», «9tamnbsl HeopraHudeckon
3BOJIIOLUNY, «['eoXpoHONOrHUeckas mkana», «HauanpHble 3Tanbl OpraHuYeCKOW 3BOTIOLUANY,
«CxeMa 00pa3zoBaHus SyKapHoOT MyTéM cuMOUOrene3a», «Crucrema >KMUBoOi pUpoabl», «CTpoeHHe
BHUpYca», «ApoMopdo3ssl pacTeHuit», «Punnodutsn», «OIHOKIECTOYHBIE BOJAOPOCINY,
«MHoOroxkeTounsle BoAgopociany, «Mxuy», «IlanopotHukn», «I'osoceMeHnHble pacTeHus», «OpraHbl
[BETKOBBIX pacTeHui», «Cxema pa3BUTUS KUBOTHOTO MHUPay», K ApoMop(h03bl )KUBOTHBIXY,
«[Ipocreiimuey, «KumednononoctHsiey, «Ilmockue yepBu», «UneHuctoHoruey», «PuiOb»,
«3eMHOBOIHBIEY, «IIpecMbikatonuecs», «lItuupy, «Mnekonuraromuey, «Pa3BuTre Ku3HH B
apXencKoi spey, «Pa3BuTue KU3HU B IIPOTEPO3OUCKON dpen, «Pa3BuTHE XKU3HU B ITAJIE0301MCKOU
aper, «PazBuTue )KU3HU B ME3030MCKOM 3pey, «Pa3BuTHeE )KU3HU B KAWHO30MCKOU dpey,
«CoBpeMeHHas cucTeMa OPraHuuecKoro MUpay.




O6opynoBanwue: repbapuy paCTCHHUA Pa3IMYHBIX OTACIOB, KOJIJICKIIUU HACEKOMBIX,
BJIQJKHBIC IPCIIapaThbl )KUBOTHBIX, PAKOBUHBI MOJIJIKOCKOB, KOJUICKIIUU HUI'JIOKOXUX, CKCJICTLL
IMO3BOHOYHBIX KMUBOTHBIX, Yy4cjla IITHUL U 3Bepel71, KOJIJICKIINHU OKaMeHeJ’IOCTeﬁ, TIOJIC3HBIX
HCKOITaCMBbIX, MYJISIZKH OPraHUYCCKUX OCTATKOB OPraHrn3MOB.

Bupryanabnas nadoparopHas padora «Mozenuposanue onbitoB Musuiepa—tOpu no
M3Y4YEHHIO a0MOT€HHOI0 CUHTE3a OpPraHUYECKUX COEAMHEHUH B IEPBUYHOMN aTMocdepey.

JladbopaTopHas pa6ora «/I3ydeHne U OIMCaHUE NCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IpakTuyeckas padora «/3ydeHne 0coOEHHOCTEH CTPOCHUS PACTCHUN PA3HBIX OTAETIOBY.

IMpakTnueckas padora «/3ydueHue ocoOEHHOCTEN CTPOECHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxokaeHue 4eJI0BeKa — AHTPONOreHe3
Pazgenb u 3amaun anTpomnosioru. MeTo 161 aHTPOTIOJIOTHH.

CraHOBJICHHE TPEICTABICHUN O IPOUCXOKACHUH YEJIOBEKA. PeUrnosxueie BO33peHusl.
CoBpeMeHHbBIE HAYUHBIE TEOPHH.

CxoacTBO uenoBeka ¢ KUBOTHBIMHU. CHCTEMaTHYECKOE MOJIOKEHNE YeTIOBEKa.
CBuIeTeNbCTBA CXO/ICTBA YEJIOBEKA C )KUBOTHBIMU: CPAaBHUTEIHLHO-MOP(OJIOTHUECKHE,
AMOpHOJIOTUYECKUE, PU3NO0JIOTO-ONOXUMHUYECKHE, oBeAeHuecKrne. OTInYMs yeaoBeKa OT
XKUBOTHBIX. [IpsIMOX0OKIeHNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJI0OBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBwxymue cuitbl ((pakTophl) aHTPOIIOTEHE3a: OMOJIoTHYecKHe, colnaabHbie. COOTHOIICHHE
OMOJIOTUYECKUX U COLMAIBHBIX (JAKTOPOB B aHTPOTIOTCHE3E.

OcHoBHbIE cTaauu aHTponioreHe3a. Pannue yenoBexooOpa3Hbie 00e3bsIHbI (IIPOKOHCYIIBI) U
paHHME MOHTUJIBI — OOIIKE MPEIKU YeIOBEKOOOpa3HbIX 00€3bsH U JII0/IeH. ABCTPaJIONUTEKU —
JIBYHOTHE MIPEJKH JItoAel. YeloBeK yMeblil, IEPBbIE U3rOTOBJICHUS Opyauil Tpyaa. YenoBek
MIPSMOXO/ISAIUI ¥ TIEPBBIA BBIXO]I JTI0JIEH 3a npeaesbl Adpukn. UenoBek reiieab0eprekuii —
o0l MpeoK HeaHAePTAIbCKOTO YEJIOBEKa U YeJIOBeKa pasyMHOro. YenoBeK HeaH1epTaabCKui
KaK BUJI JIOJIEH XOJIOAHOTO KinMarta. YernoBek pasyMHbI COBPEMEHHOTO TUIIA, ICHUCOBCKUN
4el0BeK, OCBOCHNE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneruka u najieoreHOMHKA.

DBOJIOIHUS COBPEMEHHOTO YelloBeKa. EcTecTBeHHBIN 0TOOP B MOMYNIALMSIX YeTOBEKA.
MyranuoHHbli mporecc u noauMopdusm. [lonyasimoHHble BOIHBL, Apeii( TeHOB, MUTpAIHs U
«3(hdexT ocHOBaTENA» B MOMYIAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacel. [Tonstue o pace. bonbime pacsl: eBponieouaHas (eBpasuiickas),
aBCTpaJIO-HErpoMIHasl (IKBATOpHUAIbHAS), MOHIOJIOUTHAS (a3UaTCKO-aMepuKaHcKast). BpeMs u mytu
pacceneHus 4eaoBeKa 1o I1aHere. EnnHcTBO yenoBedyeckux pac. HayuHas HECOCTOSTENBHOCTD
pacusma. [TpucnocoOi1eHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXarolei cpebl. BnusHue
reorpaduueckoi cpeasl 1 petida reHoB Ha MOP(OIIOTHIO U (PU3HOJIOTHIO YeTIOBEKa.



MeX TMCIUTUTHHAPHBIE METO bl B Pr3udecKkoil (OMOJIOTHYECKO) aHTPOTIOJIOTHH.
DBOJIIOIIMOHHAS] aHTPOTIOJIOTHS ¥ MTAJIEOAHTPOIIOIOT U YEI0BEUECKUX Monysinuidi. buocounanbHeie
UCCIIeIOBAaHUS MIPUPOIBI YeToBeKa. VcenenoBanrue K03BOMIONNN OUOJIOTHYECKOTO U COIUAIBHOTO B
YEJIOBEKE.

JdeMoHcTpanuu
Ioprpersr: Y. Jdapsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabnuiet u cxeMbl: «MeTOIbI aHTPOIOJIOTHIY, «I 0JIOBHOM MO3T YeJI0BEKay,
«YenmoBekooOpa3Hbie 00e3bsHBD», «CKENeT YeIoBeKa U CKEJIeT IUMITaH3e», «PyTuMeHThI 1
aTaBU3MBI», «/IBIKYIINE CHIIBI aHTPOIIOTEHE3a», « DBOJIIOIIMOHHOE IPEBO YETOBEKAY,
«ABcTpanonurexy», «UenoBek yMenblin», «HenoBek npaMOXOASAIIui», «/eHUCOBCKUI YEI0BEK»
«Heanaepranbisy, «KpomanboHIb, «IIpeaku yenoBekay, « ATarbl SIBOTIOIUN YeI0OBEKay, «Pachl
YEJIOBEKa.

OO6opynoBaHue: MK OKaMEHEJIOCTEH, TPEIMETOB MaTepUaIbHON KyIbTYpPhI IPEIKOB
YyeJoBeKa, penpoaykiuun (pororpadun) KapTHH ¢ MUPOJIOTHUECKUMHU U OMOJIEHCKUME CIOKETaMU
MIPOUCXOKACHUS YesoBeKa, pororpaduu HAX0AOK HCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET
4eJl0BeKa, MOJIENb Yepera YelloBeKa U ueperna MuMIIaH3e, MOJIeNIb KUCTH YeJIOBeKa U KUCTH
HIMMIIaH3€, MOJENU Topca MPEIKOB YEI0BEKa.

JlaGopaTopHasi padora «/3ydeHne ocoOeHHOCTE CTPOCHUSI CKEJIETa YeI0BeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckasi padora «/3yueHne 7KOJOrHYECKUX aAANTALMI YeTOBEKay.

Tema 6. IKko0J10rUsl — HAYKA 0 B3aUMOOTHOLIEHUSIX OPraHNU3MOB U HAIOPTraHM3MEeHHbIX
CHCTEM C OKpY Kaloleil cpenoi

3apoxaeHUE B pa3BUTHE IKOJIOTHH B Tpyaax A. ['ymbonsara, K. @. Pynse, H.
A. CesepiioBa, . I'ekkens, A. Tenciu, B. H. Cykauéna. Paznensl u 3anpauu sxosioruu. CBs3b
9KOJIOTHUH C JPYTUMH HayKaMmHu.

Merto et skosorun. [loneBbie HaOMIOACHNA. DKCIEPUMEHTHI B IKOJIOTUU: TPUPOIHBIE U
naboparopHbie. MoaenupoBaHue B IKOJIOTUHA. MOHUTOPUHT OKPYXKAIOIICH Cpelibl: JIOKATbHBIN,
PErMOHANBHBIN U TJI00ATBHBIH.

3HadyeHME SKOJIOTHYSCKUX 3HAHHUI JJIAA 4€JI0BCKA. DKOJIOTHYECKOE MHPOBO33PCHHUEC KaK
OCHOBA CBS3€H UEJIOBEUECTBA C HpHpOHOﬁ. (DOpMI/IpOBaHI/Ie 9KOJIOTUUYECKOM KYJIBTYPBI U
AKOJIOTHYECKOM rpaMOTHOCTH HACCJICHU.

JdeMoHcTpanuu

Hoptpetst: A. I'ymGonbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A. Tencnu, B.
H. Cyxaués.



Tabauiet u cxembr: «Pa3nensl sxooTUmn», «MeToabl IKOJIOTUNY, «CXeMa MOHUTOPUHTA
OKPYKarOLIEH Cpesibl».

JlabopaTopHas padora «/3ydeHre METOIOB IKOJIOTHYECKUX UCCIECIOBAHUIN.

Tema 7. OpranusmMsl u cpea OOMTaAHUA

Okonorndyeckne HaKkTopbl ¥ 3aKOHOMEPHOCTH WX AeicTBusl. Kiaccudukanms
HKOJIOTUYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbie. O0mue
3aKOHOMEPHOCTH JICHCTBUS dKoJIorndeckux Gpakropos. [Ipasmno munumyma (K. Ilnpenrens,
1O. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOHMOHTHBIC OPTaHU3MBI.

Abunotnueckue pakropsl. CBET Kak Koyornyeckuil ¢pakrop. JlelicTBre pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTMUECKUE IPYIIbI PACTEHUH U )KUBOTHBIX 110
OTHOIIEHUIO K cBeTy. CUrHanmbpHas poib cBeTta. DoTonepruoansm.

Temnepatypa kak sxosoruueckuii pakrop. [leiictBue TeMneparypbl Ha OpraHU3MBI.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OpraHU3MBI.

Braxxaocts kak sxonorudeckuii paxrop. [IpucnocoOnenns pacTeHnii K MO IIep >KaHUIO
BoJiHOTO Oaytanca. Kiaccudukanus pacTeHuid 1o OTHOIICHHIO K BoJie. [Ipucmoco6iennst >kuBOTHBIX
K UI3BMEHEHHIO BOJIHOTO PEKHUMa.

Cpenpl oOuTaHUs OPraHu3MOB: BOJIHAS, HA3E€MHO-BO3/YILIHAs, TOUBEHHAs, TTTyOMHHAs
MOANOYBEHHAsI, BHyTpHOpraHu3MeHHas. OU3HKO-XUMUYECKHEe 0COOEHHOCTH cpel OOUTaHUs
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HBIX Cpellax.

buonoruueckue putmbl. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE ¥ TOIUYHBIE PUTMBI.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HHU.

XKuznennsie Gpopmbl oprann3MoB. [lonsiTue o sxu3HeHHOU hopme. KuzneHHbIe GOpMBI
pacTeHuii: IepeBbs, KyCTApHUKHU, KyCTAPHHUYKHA, MHOTOJICTHUE TPABbI, OJTHOJICTHUE TPABHI.
XuzneHnbie GOPMBI JKUBOTHBIX: THAPOOHOHTHI, F€OOHOHTHI, a9p0OHOHTEI. OCOOCHHOCTH CTPOCHUS
1 00pasa KU3HHU.

buoTtnueckue pakroprl. Buapl OMOTHYECKUX B3aUMOICHCTBUI: KOHKYPEHIIHS,
XHUITHAYECTBO, CUMOHO3 U ero (opMbl. [1apazuTusm, Koomepaius, MyTyaan3M, KOMMEHCATU3M
(KBapTHPaHTCTBO, HaxJIeOHMUeCcTBO). HeTpoduueckue B3anmoaeicTBus (Tonmuueckue, popudeckue,
(dabpuueckue). 3HaueHHEe OMOTHYECKUX B3aUMOICUCTBUMN JJIs CYIIECTBOBAHUSI OPraHU3MOB B CpeJie
obOutanus. [IpUHIIMIT KOHKYPEHTHOTO UCKITFOUCHHSI.

JdeMoHcTpanuu

Talnuue! u cxembl: «Ixojoruueckue Gpakropsn», «CBETOBOH CIEKTP», « IKOJIOTUYECKHE
IPYIIIBI )KUBOTHBIX IO OTHOLIEHHIO K CBETY», « T €IIIOKPOBHBIE )KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KHUBOTHBIEY, «DPUZNOJOTHUECKUE aJJaNTal[UH KUBOTHBIX», «Cpepl 0OMTaHHUs OPraHU3MOBY,
«buonornuyeckue puTMel», «Ku3HeHHbIe HOPMBI pacTeHui», «KHU3HEHHbIE (POPMBI KUBOTHBIX),
«OQKOCHCTEMA HIMPOKOJIMCTBEHHOTO JIECa», «DKOCHCTEMA XBOMHOTO Jiecay, «Llenu nutanusy»,
«XumHnvyectBoy», «Ilapazutuzm», «Konkypenuus», «Cumonosy», «KoMmmeHcammzmy.




O6opynoBanwue: repbapuu paCTCHHIA U )KHBOTHBIX, PUCTIOCOOIEHHBIX K BIHSTHHIO
Pa3IMYHBIX YKOJIOTHYECKUX (PAaKTOPOB, repOapuu CBETOIFOOMBBIX, TCHETIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHHIA, CBETOIFOOUBEIC, TEHENIOOUBEIC M TEHEBBIHOCIHBBIC KOMHATHBIC
pacTeHus, repOapur U KOJIICKIIUU TEeTUIONIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMUMBEIX PACTEHUH,
gydela ITHI] U 3Bepeid, TepOapuu pacTEHUM, OTHOCSIINXCS K TUrpoduTam, kcepoduram,
Me30(]uTaM, KOMHATHBIC PACTCHHSI TAHHBIX TPYIII, KOJIJICKIIUH KUBOTHBIX, OOUTAIONINX B Pa3HBIX
cpenax, repoapuu M KOJUICKIIUN PACTCHUH W )KUBOTHBIX, 00JIAAIOIINX YePTaMH
MPUCTIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBHIA KU3HU, repOapiyl U KOJUISKIIMHA PACTCHUN
Y KUBOTHBIX PA3JIMYHBIX )KU3HCHHBIX (DOPM, KOJUICKITUHU )KHUBOTHBIX, YIACTBYIONIUX B Pa3TUIHBIX
OMOTHYCCKUX B3aMMOJICHCTBUSX.

JlaGopaTopHasi padoTa «BblsiBIeHuE npucnoco6aeHUi OPraHu3MOB K BIIUSHUIO CBETa.

JlaGopaTopHasi padoTa «BblsiBIeHue npucnoco6aeHuii OpraHu3MoB K BIUSHUIO
TeMIIePaTypPhD».

JlaGopaTopHasi padoTa «AHATOMHYECKHE OCOOCHHOCTH PaCTEHUI U3 pa3HbIX MECT
oOUTaHUDY.

Tema 8. Jko0J10rusi BUAOB M NONMYJISALMI

BKOJ'IOFI/I'-IGCKI/IG XapaKTepI/ICTI/IKI/I HOHy.TISIHI/II/I. HOHy.]'ISH_II/If{ KakK 6I/IOHOFI/I‘—IeCKa$I cucremMa.
Ponps HeomHOpOTHOCTH Cpeibl, Pu3nUecKnX OapbepoB U OCOOCHHOCTEH OMOJIOTUN BHJIOB B
(hopMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYpHI onyssiiinii. OCHOBHBIE TTOKA3aTeINN MOMYJISIIHHA
YUCJICHHOCTb, INIOTHOCTD, BO3PACTHAS U MOJIOBAsi CTPYKTYPa, POKIaEMOCTh, TPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPAITHSI.

DKoJoru4ecKasi CTpykTypa nonyisuu. OleHKa YUCIeHHOCTH Momyauuu. JluHaMuka
MOMYJSIUY U €€ peryisiius. buotnueckuit noreHman nomynsauud. MoaenpoBanue AMHAMUAKH
nonymsituu. Kpusble pocta yncnenHocty nonynsiuuu. Kpusbie BeokuBanus. Perymsius
YHCJIEHHOCTH MOMYJISLNIA: poJib (PaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT INIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (r- u K-crparerun).

[Tonsatue 06 3kosIorHUecKOi HUIIe Buaa. MectooOutanne. MHOTOMepHas MOIEIb
skoJiornyeckoit Hummu Jx. M. Xatuuncona. Pazmepsl skosorndyeckoi Huiu. [loteniuansruas u

pcajin30BaHHasA HUIIH.

Bup kak cucrema HOHy.]'IHL[PIfI. ApeaJ'IBI BUJ0B. BUJIBI U UX )KM3HEHHEIC CTpaTcCruu.
OKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMepHOCTI/I IIOBCACHUS U Mnrpaunﬁ ’KUBOTHBIX. buojornueckrue naBa3uu
YYKCPOOHBIX BUOB.

JdeMoHcTpanuu
Hoprper: [Ix. U. XaTunHCOH.

Ta0nuIel U cXeMbl: « DKOJIOTHYECKUE XapaKTCPpUCTUKU TMOIYIISIOUN), ((HpOCTpaHCTBeHHaSI
CTPYKTYpa IMOITYJIALIUN», ((BOSpaCTHBIe InUupaMuJbl IMOMYJISAIUN, ((CKOpOCTB 3aCCIICHUA




IIOBEPXHOCTH 3EMJIM PA3IMYHBIMU OpraHu3sMammu», «Mojenb 3koaorudeckor Humu JIx.
N. XartuuHcoHay.

O6opynoBanue: repbapuu paCTCHUMA, KOJIIECKIIUN )KUBOTHBIX.

JlabopaTtopuas pa6ora «IIpucnocobiaeHus ceMsiH pacTeHU K pacCeIeHUION.

Tema 9. IK0J0rHA COOOIECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHnu3MoB. bruoreHos u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMHy B
OuorieHo3e.

Okocucrema kak oTkpbITas cucreMa (A. Jx. Tencnn). @yHKmoHanbHble OJIOKU
OpraHM3MOB B 3KOCUCTEME: MPOAYLIEHThI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHU.
Tpoduueckue nenu u cetu. Abuotuyeckue 0710ku 3kocucTeM. [10UBBI U UITBI B 9KOCUCTEMAX.
KpyroBopoT BellecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeH YKOCHCTEMBI. briomacca 1 mpoIyKIus. DKOJIOTHIECKUE TTHPAMHU/TBI
qrces, OMoMacchl U SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBUUHbIE M BTOPUYHBIE CYKIIECCUU U UX
MPUYMHBL. AHTPOTIOTEHHBIE BO3CHCTBUS Ha CyKiieccuu. KiimmakcHoe coo01IecTBo.
buopa3noo6pasue 1 noJHOTa KPyroBOpoTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoHbIE SKOCUCTEMBI. DKOCUCEMbL 03€D U peK. IKOCUCmEMbl MOPeU U OKEeAHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbiHb.

AHTpOHOFeHHBIe O9KOCHCTEMBI. AFpOBKOCI/ICTeMa. ArpoueHo3. Pazmuns MCXKOY
AHTPOIIOI'CHHBIMU U ITPUPOJHBIMU 9KOCUCTCMAMMU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucteM. ['oposckas ¢iopa u dayHa.
CuHaHTpOIU3aIuUs TOPOJICKON (hayHbl. bruosornueckoe u X03sUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM
1 ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOICUCTBUN OPraHU3MOB B
aKocucTeMax. Posib kackaonoeo sghghexma u 6uU008-30upuramopos (Kouesvix 6udos) 8
@yukyuonuposanuu sxocucmem. [1epeHOC SHEPTUU U BEUIECTB MEKIY CMEKHBIMU 3KOCUCTEMAaMH.
Y CTOMYUBOCTH OPraHU3MOB, MOMYJISIUI 1 9KOCUCTEM B YCIIOBUAX €CTECTBEHHBIX U
AHTPOIOI€HHBIX BO3JICHCTBUIA.

Mexanusmbl 6030elicmeus 3a2pA3sHenUll pasHblx MUno8 Ha cyoop2aHusMeHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbL IKONOLULECKO20
HOPpMUPOBAHUS AHMPONO2EHH020 8030elicmaus. MeToI0JI0TUsI MOHUTOPUHTa €CTECTBEHHBIX U
AHTPOIIOI€HHBIX YKOCUCTEM.

JdeMoHcTpanuu



Hoptpert: A. Ix. Tencnu.

Tabauiet u cxembl: «CTpyKTypa OMOIIEHO3a», « IKOCUCTEMA IIUPOKOIMCTBEHHOTO JIECa,
«IKocucTeMa XBOMHOTO Jecay, «DyHKIIMOHAIBHBIE TPYIIIBl OPraHU3MOB B SKOCUCTEMEY,
«KpyroBopoT BemecTB B SKOCUCTEME», «Lleny nuranus (macTOUIIHAS, JCTPUTHAS )Y,
«IKOJOTUYECKAs MUPAMHJIA YUCET», « IKOJOTHUUECKas MUpaMKia OMOMACChDy, « DKOJIOTHYECKas
nupamuia sHeprumn», «Odpazosanue 6o10tay, «IlepBuunas cykueccus», «BoccranoBieHue jgeca
MocJIe MmoXxapa», «IKoCUcTeMa 03epa», «ATporeHo3», «KpyroBopoT BEIIECTB U IOTOK SHEPTUH B
arporeHo3e», «IIpumepsl ypOoskocucTem.

OO6opynoBanue: repOapuu paCTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesa MTHI] U 3BepeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBAPUYM KaK MOJICITb SKOCHCTEMEI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypOo3KOCHCTEMBI.

JlaGopaTopHasi padora «/3ydyeHue pazHooOpa3usi MEJIKMX NOUYBEHHBIX YWIEHUCTOHOTHX B
Pa3HBIX YKOCHCTEMAaX).

IKCKypeus «IKCKypcus B TUIIMYHBINA OHOTE01EeHO3 (B 1yOpaBy, Oepe3HsK, elNbHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeus «IKCKYypCHs B arposKoCHCTeMY (Ha MOJIe WK B TEIUNIMYHOE X034ICTBO)».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmiennanerapras 000s1049ka 3eMIIH, T/I€ CYIIECTBYET UK CYIIECTBOBAIA
*u3Hb. PazBuTHe npencrasinenuii o buochepe B Tpyaax J. 3tocca. Yuenne B. 1. BepHaackoro o
ounocdepe. Obmactu 6uocheps! u e€ coctas. JKupoe BemecTBo 6Hochepsl U ero QyHKINUH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Orocdepbl. OcodeHHOCTH Orocdephl Kak riaodaapHOM
sKocucTeMbl. JJluHamMudeckoe paBHOBecue B Onochepe. KpyroBopoTs BeriecTs u
OMOTeOXMMHYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onanbHOCTH OuOChepsl. [lonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHIpPA, XBOWHbBIE
Jeca, CMelIaHHbIe U IIUPOKOJIMCTBEHHBIE Jieca, CTEH, CABaHHBI, ITyCTHIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpBA. Kimnmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa 1 (yHKIHUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHANA U OHOCHEPHBIX
(b yHKIHIA.

JdeMoHcTpanuu

Hoptpetsl: B. U. Bepuaackuit, 3. 3rocc.

Talnuue! u cxemsl: «I'eocdepsl 3emn», «KpyroBopot azoTa B mpupoae», «Kpyrosopor
yriepoja B npupoje», «KpyroBopot kuciaoposaa B mpupoae», «KpyroBopot BoJsl B IpHPOJIEY,

«OcHoBHBIE OMOMBI cyminy, «KnumaTtudeckue mosica 3emnmny, « Tynapay, «Taiiray, «CMmermanabii
necy, «lllupokonucTBeHHbIN necy, «Ctenby, «CaBanHay, «Ilyctbins», « Tponudeckuii gecy.




O6opynoBanue: repbapuu paCTCHHU pa3HbIX OMOMOB, KOJUICKIIHH KUBOTHBIX.

Tema 11. YesioBeKk U OKpY Kaomias cpeaa

DKOJIOTHYECKHE KPU3KCHI U UX MPUUYNHBL. Bo3zeiicTBue yenoBeka Ha Ouocdepy.
3arps3HeHue BO3ayImHou cpeabl. OxpaHa Bo3ayxa. 3arps3HeHue BOJHOM cpeapl. OXpaHa BOIHBIX
pecypcoB. Pa3pymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue Kinumara.

AHTpPOIIOTEHHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U )KMBOTHBIM MUp. OXpaHa pacTUTEIBHOTO
1 ’KUBOTHOrO MHpa. OCHOBHBIE IPUHIUIBI OXpaHbl Npupobl. KpacHbie kHuru. Oco0o oxpaHsiemble
npupoanbie Teppuropun (OOIIT). boranuueckue cajapl ¥ 300JI0TMYECKUE TTAPKHU.

OcHOBHBIE MMPUHOUIIBI YCTOﬁqHBOFO Pa3BUTHA YCJIOBCUYECTBA U IPUPOIBI. PaHI/IOHaJ'II)HOG
MIPUPO/IOIIOJIL30BAHUE U COXpaHEHHE OMOJIOTHYECKOTo pa3zHooOpasus 3emnn. O6mue
3aKOHOMEPHOCTH IJ100aJIbHBIX IKOJIOTUYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca 1
€ro BEPOATHBIC TOCTICACTBUA.

Pa3BuTHE METOI0B MOHHTOPHUHTA PAa3BUTHSI ONIACHBIX TEXHOTCHHBIX MporieccoB. Cucmemuule
ucciedosanus nepexooa K pecypcocoepezaioujeli u KOHKYPeHmMoCcnocoOHoll
snepeemuxe. buonocuueckoe paznoobpasue u buopecypcol. Hayuonanvnvle ungpopmayuonmvie
cucmemol, obecneyusarouue 0OCMyn K UHGOpMayuu no COCMOSIHUIO OMOENbHbIX 8UO08 U
axocucmem. OCHOBbL IKOpeabUTUMAaAyUY IKOCUCHEM U CROC0D08 HOPbObL C OUONOBPENCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCTIEM.

JdemoHcTpauuu
Tabmuiel U cxeMbl: «3arps3HeHUE aTMOChEpPb», «3arps3HeHne THAPoCchHEPh»,
«3arpsi3HeHue mouBkly, «IlapaukoBerit 3G dexT», «Oco00 oxXpaHseMble TPUPOTHBIC TEPPUTOPHUI,

«Mojenu ynpaBliieMOro MUpPay.

Ob6opynoBanue: hoTorpaduu oXpaHsseMbIX pacTeHUN U KUBOTHBIX KpacHo# kauru Poccutickoi
®enepanun, KpacHolt KHUTH peruoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'HA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiaMBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00yJatOIUMHUCS
IIPOrpamMM CpeHero oouiero o0pa3oBaHus: JHYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IIPOTPAMMEI 110 Onoyioruu BBIJICJICHBI
CJICAYIOUIUC COCTABIIAIOIIHUEC: OCO3HAHUC O6y‘-IaIOIJ_[I/IMI/IC$I pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ HNIACHTUYHOCTH
— I'OTOBHOCTHU K CaMOPAa3BUTHIO, CAMOCTOATCIBHOCTHU U CaAaMOOIIPCACIICHUIO, Haluvue momueayuu K



00y4eHHI0 OMOJIOTHH, YeleHanpasienHoe pa3sumiue BHyTPEHHUX YOSKISHUH TMYHOCTH Ha OCHOBE
KJTIOUEBBIX [IEHHOCTEW M HCTOPHUECKUX TPAAULIUI pa3BUTHUSI OMOJIOTHUECKOTO 3HAHUS, 20MOBHOCHb
U cnocobHocms 00yJarOIUXCsl PYKOBOJICTBOBATHCS B CBOCH IESTEIHLHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMHU, MIPUCYLIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHMUsL, Haluuue
npagoCco3HaHUs FKOJIOTHUECKON KyIbTYPbI, CHOCOOHOCMU CMABUMb N U CTPOUTD KU3HEHHBIC
IIJIaHBbI.

JImgaHOCTHEIC PE3YIbTAThl OCBOCHUA ITPOrpaMMBbI 110 ouosIorun JOCTUT'alOTCA B €IMHCTBEC
yqe6H0171 ¥ BOCIIMTATCIILHOM ACATCIIBHOCTU B COOTBCTCTBHU C TPaAUITHUOHHBIMHU pOCCPIfICKPIMPI
COOHOKYJIBbTYPHBIMHU, HCTOPUUCCKUMHU U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHIMU B
oOmIeCcTBE MpaBUIAMH U HOPMaMHU TIOBEJICHUS M CIIOCOOCTBYIOT MPOIIECcCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAHUSA 1 CaMOPA3BUTHS, PA3SBUTHA BHYTpeHHeﬁ MO3MIUHU JIMYHOCTH, TATPHUOTHU3MA 1
YBaXEHMS K 3aKOHY U IIPABOMOPAAKY, YEJIIOBEKY TPY/da U CTAPLIEMY IOKOJICHHUIO, B3AUMHOI'O
YBaXCHUA, 6CpC)KHOFO OTHOIICHUA K KYJbTYPHOMY HACJICAUIO U TpaJuIUAM MHOTOHAIITMOHAJIBHOT'O
Hapoja Poccuiickoit denepannu, IpUpoJIe U OKPYKAIOIIEH Cpee.

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHS YI€OHOTO TIpeMeTa « BUOoIoTHs AOMKHBI OTPaKaTh
TOTOBHOCTb U CITIOCOOHOCTH 0OYUYaIOIIMXCSl PYKOBOACTBOBATHCA C(HOPMUPOBAHHOM BHYTPEHHEHN
TTO3UIINEN TUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX yOCKICHUH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBA, PACITUPEHHE )KU3HEHHOTO
OTIBITa W OTIBITA ACSITEIBHOCTH B MPOLIECCE PEATH3AIUH OCHOBHBIX HAIPaBJICHU BOCIIUTATEIbHOM
NeATEIIFHOCTH, B TOM UHCJIE B YaCTH:

1) rpakIaHCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTH IPAKJIAHCKOM MO3ULIUU 00yJaIONIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUHCKOro 0OIIEeCTBa;

0CO3HAHHME CBOMX KOHCTHTYIIMOHHBIX TPaB U 00S3aHHOCTEH, YBaKEHHE 3aKOHA H
MPaBOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTHU IIPHU CO3AaHUHN yLIe6HI>IX IIPOCKTOB,
PCUICHHUHN y‘le6HI)IX U II03HAaBaTCIbHBIX 3a/1a4, BBIIIOJTHCHU N OHOJIOrMYECKUX OKCIIEPUMECHTOB,

CHOCOOHOCTH OIpPENesITh COOCTBEHHYIO O3UIUIO IO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMCHHC YUYUTHIBATH B CBOUX HeﬁCTBHHX H€06XOI[I/IMOCTL KOHCTPYKTHBHOI'O B3aHMOI[eﬁCTBHH
JIIOACH ¢ Pa3sHbIMHA Y6C)K,I[CHI/I$IMI/I, KyJIbTYPHBIMH HEHHOCTSAMHA U COHUAJIbHBIM ITOJIOKCHUCM

TOTOBHOCTb K COTPYAHUYICCTBY B IPOUCCCEC COBMECTHOI'O BBITIOJIHCHUA y‘IC6HBIX,
MO3HABATCJIbHBIX U UCCIICAOBATCIIbCKUX 3aa4, YBA)KUTCIIBHOI'O OTHOIICHUA K MHCHUIO OIIIIOHCHTOB
npu O6Cy)KI[eHI/II/I CIIOpPHBIX BOIIPOCOB OHOJIOTUYECKOTO COACPIKAHUA;

TOTOBHOCTH K FYMaHHTapHOﬁ u BOJ'IOHTépCKOfI ACATCIIBHOCTH,

2) IaTPHOTHYECKOT0 BOCTIHTAHUSI:



c(hOPMHUPOBAHHOCTH POCCHICKON TPk TaHCKON UICHTUIHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoM, ropaocTu 3a CBOM Kpai, cBoro Ponuny,
CBOM SI3bIK U KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHAIMOHAJILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHHUE K IIPUPOJHOMY HACJIEIHIO U TaMATHUKAM IIPUPOABI, JOCTUKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTh OIIEHUBATH BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
[IOHUMAaHMsI 3Ha4€HUs1 OMOJIOTMH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U

COBPEMEHHOT0 00111eCTBA;

I/II[eﬁHafl Y6G)KZIéHHOCTI), TFOTOBHOCTD K CIIYKCHHUIO U 3alIUTC OTG‘IGCTBa, OTBCTCTBCHHOCTH
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;
c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TMTOBEICHHUSI;

CIOCOOHOCTH OLIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJTUTEISM, CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAUIIMSIMHU Hapoa0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

OCTETUYCCKOC OTHOIICHUEC K MUPY, BKIIIOYas 5CTCTUKY 6BITa, HAaY4YHOTI'O U TEXHUYCCKOI'O
TBOpYCCTBA, CIIOpTa, Tpyaa, 06H.I€CTB€HHBIX OTHOIHGHPlﬁ;

IIOHMMAaHHEC SMOIIMOHAJIBHOT'O BO3I[CﬁCTBHH JKUBOH IpUupoabl U eé OECHHOCTH;

TOTOBHOCTB K CAMOBBIPAXXCHUIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMIICHUE IIPOABIIATH
Ka4dycCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) ¢puznyeckoro BocnuTaHus, JOpMUPOBAHUS KYJIbTYPbI 310POBbS H
AMOLMOHAJIBHOT0 (JIArONOJIy4usi:

IIOHUMAHHKC U pCalin3alusdg 3J0POBOTO U 0e301IacHOro O6p21321 KHN3HU (BIIOPOBOC IIUTaHUC,
CO6J'IIO,Z[€HI/IC TUTUCHUYCCKUX IIPABUIT U HOPM, C6aHaHCHpOBaHHbIﬁ PEKUM 3aHATUN U OTAbIXAa,
peryisipHasd (1)I/I3I/I‘-ICCK8.$I aKTI/IBHOCTB), 66p€)KHOl"O, OTBCTCTBCHHOI'O 1 KOMIICTCHTHOT'O OTHOIICHUA
K CO6CTBCHHOMy CI)I/I3I/I‘leCKOMy U IICUXUYCCKOMY 3T0POBBIO;

NIOHUMAHHUEC ICHHOCTHU MPaBUJI UHAUBUAYAJIIbHOTO U KOJIJICKTUBHOT'O 0€30I1acHOTO
MOBCACHUS B CUTYyallUAX, YIPOKAKOIIUX 3J0POBBIO U JKU3HU HMHCﬁ;



0CO3HAHME MOCIEICTBUHA U HETIPUATHS BPEIHBIX MPUBbIUEK (YHOTPEOICHUS aIKOTOJIs,
HapKOTHUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHUSI:
TOTOBHOCTb K TPYIly, OCO3HaHHE IEHHOCTH MacTEepPCTBa, TPYAOIr00ue;

TOTOBHOCTH K aKTHBHOM JACATCIIBHOCTHU TEXHOJIOTHYECKON 1 COIII/I&JIBHOﬁ HanpaBJICHHOCTH,
CIIOCOOHOCTH HHUIUHUPOBATD, INIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJHATL TaAKYI0 ACATCIBbHOCTD,

HWHTEPEC K pa3aIudHbIM chepam mpodeCCHOHATBHON AeITeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHBI;

TOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA TIPOTSHKEHUH BCel
JKU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTMYECKH LieJecoo0pa3Hoe OTHOLIEHHE K MPUPOJE KaK UICTOYHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAaHUS,

MOBBIIIEHUE YPOBHS SKOJIOTHUECKOH KyIbTYphl: MPUOOPETEHHE OTbITA INITAHUPOBAHUS
ITOCTYIIKOB M OLICHKN UX BO3MOKHBIX MOCIIEJCTBUMN JUISI OKPYKAFOIIEH Cpe/Ibl;

OCO3HAaHHE TTI00aJIbHOr0 XapaKkTepa SKOJIOTHUYECKUX MPOOJIeM U IMyTel UX pelIeHHUs;

CIOCOOHOCTH MCIOJIB30BATh MPHOOpETaeMbIe TIPU U3YYCHUU OUOJIOTUH 3HAHUS M YMEHUS
MIPH peIIeHUH Tpo0IeM, CBSI3aHHBIX C pAllHOHAILHBIM IIPUPOAOTIOIH30BaHNEM (COOITIOICHHE
MIPaBHJI MOBE/ICHUS B IPUPO/JIE, HANIPABICHHBIX HA COXPAaHCHUE PABHOBECHS B DKOCUCTEMAX, OXpaHy
BHJIOB, SKOCHCTEM, OHOCdephl);

AKTUBHOE HETPUSTHE JICHCTBHM, IPUHOCSIINX BPE OKPYKAIOIIEH IPUPOTHOM cpene,
yMEHHE MMPOTHO3UPOBATH HEOIArOMPHUATHBIE SKOJIOTHUSCKHE MOCIEACTBUS MPEATPUHIMACMBIX
JEUCTBUI U NMPEIOTBPAILATH UX;

HAJIN4YUEC Pa3BUTOI'O SKOJOTHMYCCKOI'0 MBIIIJICHM, 9KOJIOTHYSCKOM KYJIbTYPBI, OIIbITA
ACATCIIbHOCTH 9KOJIOTHYECKOH HAIIPpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATHCA UMU B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ M COIIUATBbHOM IMMPAKTHUKE, TOTOBHOCTU K YHAaCTHUIO B
HpaKTquCKOﬁ JACATCIIBHOCTH 9KOJIOTHYECKOH HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS
chOpMUPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 O0IIECTBEHHOU MPaKTUKH, OCHOBAHHOTO Ha JAMANIOTe KYJAbTYp, CIIOCOOCTBYIOIIETO

OCO3HAaHHUIO CBOCTO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M YUTATEIIhCKOM KYJBTYPBI KaK CpCACTBA B3aHMO/JICHCTBUS
MCXKAY JIIOAbMHU U ITO3HAHUA MHUPA,



MOHMMaHUe crenu(uku OHOIOTUN KaK HayKd, OCO3HAHUs €€ poiu B (GOPMUPOBAHUU
paLMOHAIBLHOIO HAYYHOT'O MBIILIICHUS, CO3AAHUU LIEJOCTHOTIO IPEACTaBICHUS 00 OKPYKAIOLIEM
MUpE KaK O eJHHCTBE MPUPO/IbI, YEJIOBEKA U 00IIECTBA, B TIO3HAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH
U peLeHUH NpoOIeM COXpaHEHUS IPUPOJHOIO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JIJIsl COBPEMEHHOM IIMBUIIM3AIMU: 00ECTICUCHNUS
HOBOT'O YPOBHS Pa3BUTHUSI MEAULIMHBI, CO3JJaHHUE MTEPCIIEKTUBHBIX OMOTEXHOJIOT UM, CTIOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHUS YETIOBEUECTBA, IOMCKA YT BBIX01a U3 TNI00aIbHBIX
HKOJIOTUIECKUX MPOOIIeM 1 00ecTieueHHs Iepexo/ia K yCTOMYUBOMY Pa3BUTHIO, PALIMOHATIBHOMY
WCTOJIB30BAHUIO IPUPOIHBIX PECYPCOB U (JOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B IOJIyY€HUU OMOJIOTMYECKUX 3HAHUH B LIEJISAX MOBBIILIEHUS O0IIeH
KYJIbTYpbI, €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAJIbHOMN
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUH OUOJIOTHH;

IMOHMUMAaHHE CYIIIHOCTH METOJIOB MO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS aHalu3a U OObSICHEHUS SIBJICHUMA
OKPYXKAIOIIEr0 MUPA U MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHE JIeJIaTh 000CHOBAHHbIE
3aKJTIOYEHUST HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOITUXCS IAHHBIX C [EBI0 TOTyYeHUs
JTOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCITOJIb30BaTh OMOIOTHYECKIE 3HAHUS AT pCIICHUA
HpO6J'IeM B PCAJIbHBIX XU3HCHHBIX CUTyallUAX;

OCO3HAaHUEC ICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTDb OCYIICCTBJIATH IIPOCKTHYIO U
HCCICA0BATCIbCKYIO ACATCIIbHOCTD MHAUBHUAYAJIIbHO U B I'PYIIIIC,

TOTOBHOCTB U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJTYYCHHIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMHU
MOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ynbTaThl OCBOEHUS Y4eOHOTO npeaMeTa «bruosorusy BKIOYaroT:
3HaYUMBIE U1 (POPMHUPOBAHUS MHUPOBO33PEHHS 00YHAIOIIUXCS MEKIUCITUTUIMHAPHBIC
(MexTmpeMeTHBIE) 00IeHAYYHbIE TTIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa U
crenuguKy METOJ0B MMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHs,
SBJICHUE, TIPOIIeCcC, CUCTEMA, HAyYHbIN (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCleI0OBaHUE, HAONII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE); YHUBEPCAIbHBIE YUeOHBIC
JeicTBU (MMO3HABATEIbHBIC, KOMMYHHUKATHUBHBIC, PETYISTUBHBIC), 00ECIIeUnBaOIINE
(dbopmupoBanre PyHKIIMOHATEHOM IPAMOTHOCTH M COITMATBHON KOMITIETEHIIUN O0yYarOINXCS;
CIOCOOHOCTH 00YJAIOIIMXCS UCTIOIB30BAaTh OCBOCHHBIE MEXAUCIUILITHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS 1 YHUBEPCaIbHbIC yueOHbIE AeUCTBUS B MO3HABATEIHHON U
COIIMAIbHOW MPAKTHUKE.

B pe3synbrate u3ydyeHus: OM0JIOTUN HAa YPOBHE CPEIHEro 001ero oopazoBanus y
oOyyaromerocst OyayT copMHUpPOBaHbI MO3HABATENbHBIE YHUBEPCATIbHBIE ydeOHbIE AeHCTBUS,



KOMMYHHUKATHBHBIC YHHBEpCAJIbHbIC YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC
JCUCTBHUSL, COBMECTHAsSI I€ATEIBHOCTD.

MetanpeaMeTHbIe pe3yIbTaThl OCBOSHUS IPOTPAMMbI CPETHETO O0IIEero 00pa3oBaHuUs
JOJIKHBI OTPaXKaTh:

OByaieHHe YHMBEPCAJIbHBIMH Y4€OHBIMH MO3HABATEIbHBIMY I€HCTBUSIMU:
1) 6a3oBble JJOrMYecKue el CTBHA:

CaMOCTOSTEIBHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATD €&
BCECTOPOHHE;

HCI0JIb30BATh ITPU OCBOCHUHN 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHHS (aHAIN3a, CUHTE3a,
CpaBHEHHSI, KJIaCCU(PHUKALUU, 0000IIEHNS ), PACKPBIBATh CMBICIT OMOJIOTMUYECKUX MOHATUI
(BBLIENATH UX XapaKTepHbIE IPU3HAKU, YCTAaHABINBATh CBSA3U C IPYTUMU MOHSATHUSMU);

ONPpCACIIATD LCIIN ACATCIIBHOCTH, 3a/laBasd MapaMETpPhbl U KPUTCPUH UX JOCTUIKCHUA,
COOTHOCHTD PEIYIIbTAThI ACATCIBbHOCTH C IIOCTABJICHHBIMHU LICIISIMUA;

HCIO0JIb30BaTh OMOJIOTHYECKHE MOHATHS JUIsl 00bsICHEHUS (DAaKTOB U SBJICHUM KUBOU
MIPUPOJIbI;

CTPOUTD JIOTUUECKHUE PACCYK/IEHUS (MHIYKTUBHBIC, IETYKTUBHBIC, T10 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U IMPOTUBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BHIBOBI U
3aKITIOUEHUS;

MPUMEHSTh CXeMHO-MO/I€IbHbIE CPEJICTBA AJISl IPECTABIICHUS CYLIECTBEHHBIX CBSI3eH U
OTHOIICHU B M3y4aeMbIX OMOJIOTHUYECKHX 00BEKTaX, a TAKKE MPOTUBOPEUUI pa3HOTO poja,

BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaLII/IOHHBIX HNCTOYHHKAX;

pa3pabaThIBaTh IJIaH peuieHus MpoOIeMbl ¢ Y4ETOM aHAIM3a UMEIOIIHUXCSI MAaTePHAIIbHBIX U
HEeMaTepUaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIbHOCTh, OLICHUBATh COOTBETCTBUEC PE3YIIBTATOB LICIIAM,
OLCHUBATL PUCKH HOCJIC,I[CTBHI;'I JACATCIIBHOCTH,

KOOpAMHUPOBATH U BBITIOJHATH pa60Ty B YCJIOBHAX PCAJIbBHOI'O, BUPTYAJIbHOTO U
KOM6I/IHI/IpOBaHHOFO B3aHMOI[eﬁCTBHH;

Pa3BUBATh KPEATUBHOE MBIIIICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.
2) 6a30BbI€e HCCJIEA0BATEILCKHE €l CTBHA:
BIIJIETh HaBBIKaMU y4eOHO-UCCIIEIOBATEIBCKOM 1 TPOEKTHOM JIeATEIHHOCTH, HABBIKAMU

pa3speuICHuA Hp06J'IeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOUCKY METOIOB
pelICHUA MMPAKTUYCCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHU A,



KCMOJIB30BATh PA3JIUYHBIE BUJIbI AEATEIBHOCTH 10 MTOJYYEHUIO HOBOT'O 3HAHUS, €r0
WHTEPIIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYALIUSAX, B TOM YHCIIE TIPU
CO3JaHUH YYEOHBIX U COIMALHBIX MPOCKTOB;

(hopMHPOBATh HAYYHBINA TUIT MBIIIUICHUS, BIaIETh HAYYHONH TEPMHUHOJIOTHUEH, KITFOYEBBIMU
MOHATUSAMH U METOJAMU;

CTaBUTH B (POPMYITHPOBATH COOCTBEHHBIE 3a7]a41 B 00Pa30BaATEIBLHOM JCSITEILHOCTH U
KU3HECHHBIX CHTYAIHSIX;

BBIABJIATH IPUYUMHHO-CIICACTBCHHBLIC CBA3H U AKTYAJIU3UPOBATH 3aa4y, BbIIBUT'aTh TUIIOTC3Y
eé pEeIICHMA, HAXOUTb apTYMCHTHI U1 1OKA3aTCIIbCTBA CBOUX yTBCp)KIICHPIfI, 3a1aBaTh MapaMETPhI

U KPUTEPUU PELICHMUS;

AHAJIIM3UPOBATD IMOJIYYCHHBIC B XOA€ PCHICHUSA 3ala4U pE3YJIbTaTbl, KDUTUUCCKU OLICHHUBATDH
HUX JOCTOBCPHOCTD, IIPOrHO3UPOBATH U3MCHCHUC B HOBLIX YCIIOBUAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH IIeJICHAITPABIICHHBIH IMOVMCK IMEPEHOCa CPEACTB U CIIOCOO0B JICHCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh MePEHOCUTH 3HAHUSI B TIO3HABATEIBLHYIO U MTPAKTUYECKYIO 001acTh
KU3HENIEATESIIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJI€U, TIPEUIaraTh OPUTMHAIbHBIE TIOJXOAbI U PEIICHUs], CTABUTh
poOIeMbl U 3a/1a4H, IOIMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMAINH (TeKCcTe y41eOHOTO Mocoous,
HAy4YHO-TIOMYJISIPHOM JTUTEepaType, OMOJOrHYEeCKUX CIOBAPSIX U CIPaBOYHHUKAX, KOMIBIOTEPHBIX
0a3zax JaHHbIX, B IHTepHETE), aHaIu3upoBaTh HHGOPMALIUIO PA3IMYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHUS], KPUTUYECKH OLIEHUBATH €€ I0CTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;

(hopMyITUpOBaTh 3aMPOCHl M MPUMEHSThH pa3InYHbIE METOAbI IIPU MOUCKE U 0TOOpE
Oouosnoruueckoi nHGopMaIul, He0OOXOIUMOM ISl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

npno6peTaTL OIIBIT UCIIOJIb30BAaHUA I/IH(1)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUA PA3JIMYHBIX ITIOUCKOBLBIX CUCTEM;

CaMOCTOSITEJILHO BEIOMPATh ONTUMAIIbHYIO (OpPMY IpeACTaBICHUsT OMOJIOTHYECKOI
uHpopMmanuu (cxembl, rpaduKy, TuarpaMMsbl, TaONUIbI, PUCYHKU U IpYToe);

HCIIOJIb30BAaTh Hay‘IHBIﬁ SA3BIK B KaUCCTBC CPEACTBA IIpU pa60Te ¢ OMOJIOTUYECKOM
I/IH(I)OpMaI_II/IeI\/'II MNPUMCHATb XUMHWYCCKUC, q)HBquCKI/IC N MaTCMAaTHYCCKHUEC 3HAaKU U CUMBOJIbI,



(dbopmyIiel, a00peBUATYPY, HOMEHKIIATYPY, UCIIOJIB30BATh U TPEOOPA30BHIBATH 3HAKOBO -
CHUMBOJIMUECKHE CPEICTBA HATJISAHOCTH;

BJIAJIETh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI HH()OpPMAIUK, HHPOPMALIMOHHOM
0€3011aCHOCTH JINYHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMU KOMMYHHKATHBHBIMH JI€fiCTBUSIMH:
1) odmenne:

OCYIIECTBIISITh KOMMYHUKAITUHN BO BCEX cepax )KU3HH, aKTHBHO YIaCTBOBAThH B JHAJIOTE
WM TUCKYCCHUH T10 CYILECTBY 00CYXaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BbICKA3bIBATh
CYXJIEHHS OTHOCUTEJIBHO BBIMOJIHEHUS Mpe/ijiaraéMoil 3a1auu, yuuThIBaTh HHTEPECH U
COTJIaCOBAHHOCTD MO3UIUHI JAPYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHUS, TIOHUMATh 3HAUEHHE COLUAIbHBIX 3HAKOB,
MPEANOCHITIOK BOZHUKHOBEHUSI KOH(MDIUKTHBIX CUTYaIlUi, YMETh CMSTYaTh KOH(QIUKTHI U BECTH
MIEPETOBOPHI;

BIIQJIETh PA3IUYHBIMU CITIOCOOAMH OOIICHUS ¥ B3aMMOICHCTBHSI, IOHUMATh HAMEPEHUS
JIPYTHUX JIIOJIEH, TIPOSIBIIATH YBAKUTEIBHOE OTHOIIIEHNE K COOSCETHUKY U B KOPPEKTHOU popme
(hopMyIUpPOBaATH CBOM BO3PAKCHHS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasl 1eATeJbHOCTh:

MMOHUMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHIUBUIYATBHON paObOTHI IPU
perieHur OMOJIOTUYECKOU MPoOIeMbI, 000CHOBBIBaTh HEOOXOIMMOCTh MPUMEHEHUS TPYITOBBIX
(dbopM B3aUMOCUCTBUS MPH pEIICHUH yIeOHOM 3a1auu;

BBIOMPATh TEMATHUKY H METOJIbl COBMECTHBIX ACUCTBUI ¢ YUETOM OOILINX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

IIpUHUMATb OCIIN COBMECTHOM ACATCIIBHOCTH, OPraHUu30BbIBATH U KOOPAWMHUPOBATH
JIEUCTBUS MO €€ JOCTHXKCHUIO: COCTABJISATh MJIaH ﬂeﬁCTBHﬁ, pacupeacisiTb poJii € y‘IéTOM MHEHUH
Y4aCTHHKOB, O6Cy>KI[aTB PE3yJIbTAThL COBMECTHOM pa6OTI>I;

OIICHUBATh KAUYECTBO CBOETO BKJIAJa U KaKJOTO yYaCTHUKA KOMaHIbl B OOIIMIA pe3ysbTat 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC ITPOCKTHI, OLICHUBATHL UJICU C IIO3ULIMHA HOBU3HBI, OPUTHUHAJIIbHOCTH,
HpaKTquCKOﬁ 3HAYMMOCTH;

OCYIICCTBJIATD MO3UTUBHOC CTPATCTHICCKOC NOBCACHUEC B PA3JIMYHBIX CUTYallHUAX,
MPOSABJIATE TBOPYCCTBO U B006pa)KCHI/Ie, OBITh HMHUIIMAaTUBHBIM.



OBJjajieHHe YHUBEPCAJIbHBIMHU PEryJIATHBHBIMU J1elCTBUAMM:
1) camoopranu3amnusi:

HCIIOJIB30BaTh OMOJIOTHYCCKHIE 3HAHUS JJIs1 BBISABJICHUS HpO6JICM " UX pCUICHUSA B
KHU3HCHHBIX U y‘-I€6HbIX CUTyalluAIX,

BBIOMPATh HA OCHOBE OMOJIOTUICCKUX 3HAHUM IIEJICBBIC i CMBICIIOBBIC YCTAHOBKH B CBOMX
JIEMCTBUAX U MOCTYIKAaX MO OTHOLIEHHIO K JKMBOM IPUPOJIE, CBOEMY 3JOPOBBIO U 3JI0POBBIO
OKpYXKaroIlHX;

CaMOCTOSITEILHO OCYIIECTBIISTH MO3HABATEIBHYIO JIEATEILHOCTD, BBISBISATH MIPOOJIEMBI,
CTaBUTH U POPMYTUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIbHON JEATEIHLHOCTH U )KU3HEHHBIX

CUTYyaluAX;

CaMOCTOSITEJIBHO COCTaBJISATh IUIAH PEIIEHUS POOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a PEIICHHUE;
OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO H MPOSBICHUIO IITUPOKOM IPYIUIIMU B PA3HBIX 00IaCTIX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTb OICHKY HOBBIM CUTyallUsAM, BHOCUTb KOPPEKTUBEI B ACATCIbHOCTDL, OLICHUBATH
COOTBECTCTBUEC PEIYIIBTATOB LECIISAM,;

BJIaJIeTh HaBbIKAMU [103HABATEIbHON pe(IeKCUH KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUH U
MBICIIMTEIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUH, CIOJIb30BATh MPUEMBI peIeKCU AT
OLIEHKU CUTYyalluH, BBIOOPA BEPHOTO PELLEHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 X CHUKEHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [IPU aHAJIU3€E PE3YJIbTaTOB JEATEIbHOCTH;

3) npunsiTHe cedsl M APYIrUX:

IIPUHUMATh ce0s, MOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;

NPpUHUMATL MOTHBBI U apTYMCHTBI APYI'UX IMIPU aHAJIN3C PE3YIIbTATOB ACATCIIBHOCTH,

MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;



pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmMeTHbIe pe3yabTaThl OCBOCHUSI CO/IEpKaHUs yueOHOTO npeamera «buosorus» Ha
yriIyOn€HHOM YpOBHE OPHEHTHPOBAHbI HA 0OecIedeHue MpopHILHOTO
o0yudeHust oOyqarontuxcs 6nosiorur. OHM BKITIOYAIOT: crielu(uyeckue i ONoJI0run HayqHbIe
3HAHUSL, YMEHUS U CIIOCOOBI AEWCTBUI IO OCBOCHUIO, HHTEPIIPETAIMU U TPE0OPa30BaHUIO 3HAHUH,
BU/JIBI ICATEIIEHOCTH TI0 TTOJTyYEHHIO HOBBIX 3HAHUN M UX MMPUMEHEHHIO B PA3INYHBIX YICOHBIX, a
TaK)K€ B PEAIBbHBIX JKU3HEHHBIX cuTyanusx. [IpeaqmerHeie pe3ynbTaThl IPEACTaBICHBI 110 TOaM
U3Yy4YECHUS.

IIpeameTHble pe3yabTaThl 0CBOeHUs yueOHOro npeamera «buosorus» B 10 knacce 10JKHBI
O0TPaXaTh:

c(hOopMUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUH B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMUPOBAHNH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B IO3HAHWN 3aKOHOB IMPUPOJIBI M PEIIEHUN
poOJIeM PaITMOHAIBHOTO MTPUPOIOTIONB30BaHMS, O BKJIA/Ie POCCHICKUX U 3apYOS)KHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIaJICHUE CUCTEMON OMOJIOTMYECKUX 3HAaHUHM, KOTOpask BKIIIOUAET: OCHOBOIOJIArarolme
OMOJIOTMYECKHE TEPMHUHBI M TOHATHS (KU3Hb, KJIE€TKa, OpraHu3M, MeTabo0JIn3M, TOMEOCTa3s,
caMOperyIslus, CaMOBOCIIPOU3BEACHHE, HACIIEICTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE),
ounosornueckue Teopuu (kiaerounas teopus T. [lIBanna, M. llIneinena, P. BupxoBa, xpomocomHas
Teopus HacnencTBeHHocTH T. Moprana), yuerus (H. 1. BaBuioBa — o ieHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€AMHO00pa3usi IOTOMKOB MEPBOTO MOKOJIECHUS,
pacllernyeH s, YUCTOThI FaMeT, He3aBUCUMOTO HaclieoBaHus ['. MeHens, roMoJIOTHYECKUX PSIOoB
B HacleacTBeHHOM n3MeHunBoctr H. Y. BaBumnoBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIaICHUC OCHOBHBIMU METOJJaMH HAYYHOTI'O IIO3HAHUSA, UCII0JIb3YEMBIX B OHOJIOrHYECKUX
HCCICOO0BAHUAX ) KUBBIX 00BEKTOB (OHI/ICELHI/IG, HN3MCPEHUCE, Ha6J'IIOI[eHI/I€, BKCHepI/IMCHT);

YMEHUE BBIJCISThH CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, B TOM YHCIIe OaKTepHii, TpUOOB, pacCTCHUIA,
KHUBOTHBIX U Y€JIOBEKA, CTPOCHUS OPraHOB U CUCTEM OPT'aHOB PACTCHUH, )KHUBOTHBIX, YEJIOBEKA,
MPOIIECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOIIMX B OPraHU3Max paCTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTHYECKHX ITPOIIECCOB: 0OMEHa BelecTB (MEeTab0JIM3M), MPEBpaIEHUsT YHEPTUH, OPOKEHUS,
aBTOTPOGHOTO ¥ reTepoTpoGHOrO THIIOB MUTAaHUS, (POTOCHHTE3a U XeMOCUHTE3a, MHTO03a, MEH03a,
rameToreHesa, SMOpPHOTCHE3a, IOCTIMOPUOHAIBHOTO Pa3BUTHSI, PA3MHOKEHHSI, WHINBUIYATLHOTO
pa3BUTHS OpraHu3Ma (OHTOT'€HEe3a), B3aMMO/ICHCTBHS I'€HOB, FETEPO3KCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aMMOCBSI3U MEXKIy OPTaHOUIaMHU KJICTKU U UX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEH U UX QYHKIIUSIMHU, MKy OpraHaMU U CUCTEMaMHU OPTraHOB y
pacTeHuil, )KUBOTHBIX U YEIOBEKA M UX (DYHKIHUAMH, MEKIY CHCTEMAMH OPTaHOB U UX (QYHKITUSIMH,
MEX]y ITallaMi OOMEHa BEIIECTB, dTAllaMU KJIETOYHOTO IIUKJIA U )KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
ATanamMu SMOPUOHATIBHOTO Pa3BUTHS, TCHOTHIIOM U (PEHOTHIIOM, (PEHOTUTIOM U (PaKTOpaMH CPEJIbI
OOUTaHHS;



YMCHHC BBISABJIATH OTJIIMYUTCIIbHBIC ITPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIC paCTeHHfI,
JKHUBOTHBIX U YCJIOBCKA,

YMCHHC UCIT0JIb30BATh COOTBCTCTBYIOIIUC aPT'YMCHTHI, 6I/IOJIOI‘I/I‘-IGCKYIO TCPMHUHOJIOTHUIO U
CHUMBOJIMKY UIA JOKa3aTCJILCTBA POACTBA OPIraHU3MOB PA3HBIX CUCTEMATUYCCKUX I'PYIIII;

YMCHHC pCIIaATh OHOJIOTUYCCKHE 3aZla4yy, BbIABJIATH NPUIUMHHO-CIICACTBCHHBLIC CBA3HU MCKIY
HCCIICAYCMBbIMU OMOJIOTHYCCKUMU nmpoucccaMu M ABJICHUAMU, [€J1aTb BbIBOAbLI U ITPOTHO3bI HA
OCHOBAHHMHU MOJYUCHHBIX PE3YJIbTATOB,

YMEHHE BBINIOJIHSTH JJAOOPATOPHBIC U MPAKTUYECKUE PA0OTHI, COONIOIATH MPaBUia IPU
paboTe ¢ yaeOHBIM U Jab0opaTOpHEIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3bI, TPOBEPSITH UX IKCIIEPUMEHTATHHBIMH CPEJICTBAMH,
hopmyIupys 11eTb UCCIeA0BaHMS, aHAIM3UPOBATh MOJyYE€HHBIE PE3YAbTAThI U JIeTIaTh BHIBOIBI,

YMEHHE y4acTBOBATh B yUeOHO-UCCIIEI0BATEIHCKON paboTe 10 OMOJIOTHH, YKOJIOTHH U
MCEOUIIUHE, HpOBOI[HMOfI Ha 0a3e MIKOJILHBIX HAayY4YHBIX O6HI€CTB, n HY6J'II/I‘~IHO IpeaACTaBIIATH
MOJIy4YE€HHBIE PE3yJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUX;

YMEHHE OLIEHUBATh 3TUYECKUE aCTIEKThl COBPEMEHHBIX HCCIEA0BaHNN B 0071acTH OHOJIOTUI
1 MEIUIMHBI (KIIOHUPOBAHUE, HCKYCCTBEHHOE OTLIOI0TBOPEHNUE, HAIIPABICHHOE U3MEHEHHE T'eHOMa
U CO3/I1aHH€ TPAHCTC€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BBIOOP OymyIeit mpodecCHoHaNbHOMN ASSITEIBHOCTH B
oOacti OMOJIOTHH, METUITIHBI, OMOTEXHOJIOTHH, BETEPHHAPHHU, CETTLCKOTO X03S1CTBA, MTUIIIEBOM
MPOMBIIIICHHOCTH, YIITyOJISTh TO3HABATEIbHBIM HHTEPEC, HAPABICHHBIH HA OCO3HAHHBIN BBEIOOD
COOTBETCTBYIONICH Mpodeccuu U MPOoI0DKEHHE OUOIOrHIeCKOTO 00pa30BaHMs B OpraHU3aIIHsIX
cpemHero npodeccuoHaILHOTO M BRICIIIETO 00pa3oBaHUsI.

IIpenmeTHble pe3yabTaThl 0CBOEHUSsI y4eOHOTro npeamera «buosorus» B 1/ xnacce N0AAKHBI
0TPaXkKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIH OUOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHPOBaHHH COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI MHPA, B [IO3HAHUH 3aKOHOB
MIPUPOJIBI ¥ PEIICHUN YKOJIOTHYSCKUX MPOOJIeM YEeIOBEYECTBA, 4 TAKKE B PEIIICHUH BOIIPOCOB
PaIMOHAILHOTO MIPUPOIOIIOIB30BaHNUs, ¥ B POPMUPOBAHUH [ICHHOCTHOI'O OTHOLICHUS K IIPUPO/IC,
00IIIeCTBY, Y€I0BEKY, O BKJIJIC POCCUICKHUX M 3apYOCIKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE
OHOJIOTHH;

YMEHHE BJIAZIETh CUCTEMON OMOJIOrNYEeCKUX 3HAHUH, KOTOpasi BKJIIOYAET ONpe/IesIeHUs 1
[IOHMMaHHE CYIIIHOCTH OCHOBOIIOJIAraloLUX OUOJIOTUYECKUX TEPMUHOB U TOHATHH (BUI,
’KOCHCTEMa, Orocdepa), bronornyeckrue Teopun (3BostormonHas reopus Y. JlapsuHa,
CHUHTETHYECKas Teopus 3Boronnn), yueHus (A. H. CeBepuioBa — 0 myTsX U HaIlpaBJIEeHUIX
sBosroruy, B.M. BepHazickoro — o 6uocdepe), 3akoHbl (reHeTHUecKoro papHoBecus k. Xapau u
B. BaiinGepra, 3aposieBoro cxoactsa K. M. bapa), npasuna (muaumyma FO. JIubuxa,
HKOJIOTHYECKOM MUpaMubl 3HEPrun), runotessl (runoresa «mupa PHK» V. I'mnbepra);



YMEHHE BIAJETh OCHOBHBIMU METOJaMH HAYYHOT'O MO3HAHMS, UCIIOIb3YEMbIMH B
OMOJIOTMYECKHUX MCCIIE0BAHUSX JKUBBIX 00OBEKTOB U AIKOCUCTEM (OMHCaHUE, U3MEPEHUE,
HaOII0/ICHUE, SKCIIEPUMEHT), CIOCOOAMH BBISIBJICHHS M OTICHKH aHTPOIIOTCHHBIX U3MEHECHUH B

HIPpUPOLE,

YMCHHC BBIACIIATh CYHICCTBCHHBIC ITPU3HAKW: BUIOB, 6I/IOFCOHCHO30B, 9KOCUCTEM U
ounochepsl, CTAOMITM3UPYIONIETO, IBUXKYIIETO M Pa3pBIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
AJUIOMATPHUYCCKOT0 1 CUMIIATPHUYCCKOT'O BI/II[OO6pa30BaHI/I$I, BJIMAHUA IBUKYIIUX CUJI 3BOJIIOLIMA Ha
FeHO(i)OHII MoImyJjsanuuu, HpI/ICHOCO6JICHHOCTI/I OpraHnu3MoOB K Cpeac O6I/ITaHI/I$I, ucpeaoBaHusa
HaHpaBJ’IeHI/Iﬁ 9BOJIIOLIUH, KPYT'OBOPOTa BCHICCTB U IIOTOKA SHCPIrvU B SKOCUCTEMAX;

YMCHHC YCTaHABJIMBATh B3AUMOCBA3HU MCKAY IIPOLCCCaMU 3BOJJIONUHA, ABMXXYIINUMHA CUJIaMU
AHTPOIIOTCHE3a, KOMIIOHCHTAMHU Pa3JIMYHbIX 39KOCUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OPraHu3MOB;

YMEHHUE BBISBIISITh OTIUYUTEIIbHBIC TPU3HAKH KUBBIX CUCTEM, TPUCTIOCOOICHHOCTh BUJIOB K
cpene oouTaHus, aOMOTUYECKUX U OMOTUYECKHX KOMIIOHEHTOB SKOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHHUH B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HUCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY JIJIs1 JOKA3aTeJIbCTBA POJACTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII,
B3aMMOCBSI3U OPraHKU3MOB U CpeJibl 0OUTaHUS, €IMHCTBA YEJIOBEUECKUX pac, HEOOXO0AUMOCTH
COXpaHEHHUs MHOTOOOPa3usl BUAOB U IKOCHCTEM KaK YCIOBUS COCYIIECTBOBAHUS PUPOJIBI U
4eJI0BEYECTBA;

YMCHHE peClIaTh OuojorMyecKue 3aaa4u, BbIABJIATE NPUYIUMHHO-CICACTBEHHBIC CBA3H MCXKIY
HCCICAYECMBIMU OMOJIOTHYECKUMU mpoueccaMu M ABJICHUAMHU, [C€J1aTb BbIBOABI U ITPOTHO3bI HA
OCHOBAHHMU MOJYUYCHHBIX PE3YIbTATOB,

YMEHHE BBITIOJIHATH JTA0OPATOPHBIC U MPAKTUYECKUE padOThI, COOIOATh MpaBHIIa MPU
aboTe ¢ yueOHBIM 1 JIA00OPATOPHBIM 000PYIOBAHUEM;
9

YMCHHE BbIJIBUI'aTh TUIIOTE3EI, IIPOBEPATH UX SKCIICPUMCHTAJIbHBIMU CPEACTBAMU,
(bOpMy.]'IPIpy;I LECJIb UCCIICAOBAHNM, aHAJIIM3UPOBATh IIOJTYUYCHHBIC PE3YIbTATEI U ACJIaTh BBIBO/bI,

YMCHHE Yy4aCTBOBATh B y‘IC6HO'I/ICCHe,Z[OBaTeHBCKOﬁ pa60Te 110 6I/IOJIOFI/II/I, OKOJIOTHH U
MCAUIIUHC, HpOBO,I[HMOfI Ha 0a3e IIKOJBHBIX HayYHbIX O6HICCTB, u HY6J'II/ILIHO IpeaACTaBIATH
IMOJIYYCHHBIC PE3YJIbTAThl HA YYCHUYCCKUX KOH(I)epeHI_[I/IHX;

YMEHHUE OLICHUBATh THIIOTE3bI U TEOPHU O TPOUCXONKICHUH KU3HU, YSIIOBEKA U
YEJIOBEUECKHUX Pac, O MPUUNHAX, MOCIEACTBUAX U CIIOCO0aX NPEAOTBPALICHUS TTI00ATbHBIX
M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BHIOOD OyayIiel mpopecCHOHATBHOMN ETETLHOCTH B
o0acTi OMOJIOTHH, SKOJIOTHH, IIPUPOIOTIONIb30BAHHMSI, MEIUITUHBI, OUOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPUHAPHUH, CEITBCKOTO XO3SHCTBA, MUIECBON MPOMBIIIIIEHHOCTH, YTITyOJISATh TIO3HABATEIbHBIN
WHTEpEC, HAIPABJICHHBIA HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH MPO(ECCHH U MPOI0THKEHUE
OMOJIOTUYECKOTO 00pa30BaHMs B OPTaHU3AIMIX CPETHETO MPOPECCHOHATBHOTO U BBICIIETO
oOpa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3fejioB U TeEM Konrpoabsnbie | IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpaMmblI padoThI padoTsbI
pecypchl
bu6mmoreka [{OK
! buonorus kax naya | 2 05 https://m.edso0.ru/7f41¢c292
9 JKuBble cuCTEMBI U 1 bubmmoreka [{OK
HX OpraHu3aius https://m.edsoo0.ru/7f41c292
3 XUMUYECKU COCTaB 3 1 1 bubmmoreka [{OK
U CTPOCHHE KIETKH https://m.edso0.ru/7f41c292
4 KuznenesTeabHOCTh 6 bu6moreka [IOK
KJIETKH https://m.edso0.ru/7f41c292
PasmHOXeHue u
5 VHJMBHIyaJIbHOE 5 1 bubnuoreka [JOK
pa3BHUTHE https://m.edsoo0.ru/7f41c292
OpraHU3MOB
H
6 | wwwewmmoons | 9 1 15 bubmorexa LIOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
Cenexuusa
- OpraHU3MOB. 3 bubnuoreka [JOK
OcHOBBI https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUHU
OBUIEE KOJIMYECTBO
YACOB I1O0 34 2 4
I[TPOI'PAMME
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HaumeHoBaHUe KoanuecTBo 4acon JneKTpoHnbIe
Ne (uudpossbie)
pa3aesioB U TeM
n/n o0pa3oBaTe/bHbIC
NPOrpaMmblI Beero Koutpoabubie | [IpakTuyeckue
padoTsbI padoThI pecypent
1 OBOJIIOLMOHHAS 9 1 bubnuoreka [IOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHUE 1 Bu6 OK
2 pa3BUTHE KU3HHU HA 10 1 0.5 nosmoteka I
Jeme https://m.edsoo.ru/7f41cc74
3 Opranu3msl u 5 1 bubnuorexa [JOK
OKpy’Karomas cpenia https://m.edsoo.ru/7f41cc74
CoobmectBa u
4 9KOJIOTUYECKUE 10 1 bubmorera [JOK
CHCTEMI https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO
YACOB IO 34 2 2.5
I[MTPOTPAMME
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