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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yuebHomy npeamery "buonorus" (nanee - OMOIOTHS) HA YPOBHE CPETHETO
obmero oOpazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBanuu B Poccuiickoit ®enepannm»y, ®I'OC COO, Konnenmwu mpenoiaBaHus
yuebHoro npeamera «bHonorus» U OCHOBHBIX ITOJIOKEHUH (enepanbHOi pabodel mporpaMMel
BOCIIMTaHUSL.

VYueOnplii npeamer «buonorus» yriyonénHoro ypoBHs usydeHus (10-11 xiaccer)
SBIISICTCSI OJJTHAM M3 KOMIIOHEHTOB NPEIMETHON o0siacTh «ECTeCTBEHHO- Hay4HBIE MPEIMETHI.
Cornacao monoxenussm OI'OC COO mnpoduibHble y4eOHBIE TPEIMETHI, H3ydaeMble Ha
yrayOnEHHOM YPOBHE, SIBIISIFOTCSI criocoOoM muddepeHnranuu o0ydeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI M TPU3BAaHBI O00ECTIEYNTH MPEEMCTBEHHOCTh MEXTy OCHOBHBIM OOIINM,
CpPeIHUM OOIIHMM, CPEIHUM MPOQPECCHOHAIBHBIM M BBICITUM 00pa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX Y4eOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha MPUOPUTETHOE pPEIICHHE
00pa30oBaTeNbHBIX, BOCIMTATEIFHBIX M PAa3BUBAIOIINX 33/1a4, CBS3aHHBIX C NMpodopueHTaue
oOyJaromuxcss W CTUMYJIHPOBAHHWEM HWHTEpeca K KOHKPETHOH 0O0]acTH HaydHOTO 3HAHUS,
CBSI3aHHOTO C OHOJIOTHEH, MEAUIIMHOM, SKOJOTHUEW, ICHUXOJIOTHEH, CHOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yaeGHoMy npenmety "buonorusa" na€r npeacraBieHue O LU U 3a1adax
u3ydeHus yueOHoro npeameta «bruonorus» Ha yriyoa€HHOM YpOBHE, ompeiensieT 00sa3aTebHOe
(MHBapUaHTHOE) TPEIMETHOE COJEepXKaHUE, €ro CTPYKTYpHUpPOBaHUE IO paslielaM U TeMaMm,
pacnpezenieHue o KiaccaM, peKOMEH]IyeT MOCIeI0BaTeIbHOCTh U3yYeHHs y4eOHOTO MaTepuana
C y4y€TOM MEXIpPEAMETHbIX W BHYTPUIIPEJAMETHBIX CBs3ed, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamMme 1mo OMOJOTHW peanru30BaH MPUHITUTT
MPEEMCTBEHHOCTH C H3ydyeHHeM OWOJIOTMM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus,
Onmaromaps uYeMy TpOCMAaTpUBAEeTCsl  HANpPaBICHHOCTh HA  TOCJIEAYIOIIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTHYECKOr0 MBIIUIEHUS, MPEACTaBICHUI 0 340pOBOM 00pase KU3HU, Ha
BOCIIUTaHHE OEpeKHOTO0 OTHOIICHMSI K OKpYXKawlled NpupoaHoil cperne. B mporpamme mno
OMOJIOTHMM TakXKe IOKa3aHbl BO3MOXKHOCTH yueOHoOro mpenmera «buonorus» B peanusanuu
tpeboBannii ®PI'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, METAMPEIMETHBIM M IMPEIMETHBIM
pe3ynpraTaM oOyueHuss U B (POPMUPOBAHUU OCHOBHBIX BHJOB Y4eOHO- TIO3HaBaTEIbHOU
JEeSITeIbHOCTH OOy4YaroluMxcs MO OCBOCHHUIO COJEpXKaHUS OUOJIOTHUYECKOTO 00pa3oBaHUs Ha
YpOBHE CpeHero o0Iiero 06pazoBaHusl.

VYueOusblii nmpeamer «buonorus» Ha ypoBHE CpeAHEro OO0IIero oOpa3oBaHUs 3aBEpPIIACT
Oouosoruyeckoe o0pa3oBaHKE B IIKOJE U OPHUEHTUPOBAH Ha pacIIMpPeHHE U yriayOJleHue 3HaHUU
oOyuaronuxcs o >KMBOU MPUPOJIE, OCHOBAX MOJIEKYISIPHOU U



KJIETOYHOH OWOJIOTUH, OSMOpPUOJIOTHM ¥  OWOJIOTUM  Pa3BUTHUS, TEHETHKH, CEJCKIIHH,
OMOTEXHOJIOTHH, SBOIOLIMOHHOTO YYEHHSI U SKOJIOTHH.

Nzyuenne yuebnoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOyYaroImuxcs K MOCIEAYIOUIeMYy MOJy4eHHUI0 OHOJOTHYEcCKOro oOpa3oBaHUs B
By3aX M OPraHM3alMAX CPEIHEro mpodeccnoHambHOro odpasoBanusi. OCHOBY €ro CoJepKaHHS
COCTaBJIIET CHUCTeMa OWOJIOTHYECKMX 3HAHWH, MOJYYEHHBIX TPU H3YYCHHH OOYJarOIUMUCS
COOTBETCTBYIOILIUX CHUCTEMATHUYECKUX pa3/ieloB OHOJIOTMM Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanus, B 10—11 kinaccax 3Tu 3HaHUS MMOJTy4arOT pa3BUTHE. Tak, paCIIUPEHbI U YTITyOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, JKMBOTHBIX, TpuOax, OaKkTepHsX, OPraHU3ME YellOBEKa,
Oo0mMX 3aKOHOMEPHOCTSIX JKU3HH, JIOTIOJIHUTEIHHO BKJIIOYCHBI OWOJIOTHUECKHE CBEICHHS
MIPUKIIQJHOTO M TOUCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIIOJIb30BaTh KaK OPHEHTHPHI LIS
MocJIeyrouero Beidopa npogeccun. BozmokHa Taxkke MHTErpanusi OMOJOTMYECKUX 3HAHUM ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, ITOTYICHHBIMU 00yJaIONUMUCS TIPH U3YUSHUH (DU3UKHU, XUMHUH,
reorpaduu U MaTeMaTHUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpeaMeTy "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBI ¥ SBOJIIONMOHHBIA TOJXOAbI K HM3ydeHWIo Ouosoruu. COTIIacCHO MM, W3y4aroTCs
CBOWCTBAa M 3aKOHOMEPHOCTH, XapaKTEePHBIC JUIS )KHBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3AIlHH,
SBOJIIOIIMM OpPraHMYecKOro MHpa Ha 3emiie, COXpaHEHHs OHOJOTMYECKOro pazHooOpasus
wraneTel. Tak, B 10 kiracce m3y4aroTcsi OCHOBBI MOJISKYISIPHOW W KJIETOYHOW OHOJIOTHH,
SMOPHOJIOTHH W OHOJIOTHH Pa3BUTHS, TCHETUKH W CEJICKIIMH, OMOTEXHOJIOTHUH M CHHTETHYCCKOH
OMOJIOTUH, AaKTyaJu3UPYIOTCA 3HAHUA OOydJaloImMXcs MO OOTaHWKE, 300JI0THH, aHATOMHH,
¢usmosornu yenoBeka. B 11 kiacce m3ydaroTcsi SBOIOIMOHHOE YUE€HHE, OCHOBBI DKOJIOTHH H
y4eHue o ouocdepe.

VueOnnii npenMer «buosorusy» mpu3BaH O00ECHEYUTh OCBOCHHE OOYYArOITUMUCS
OMOJIOTMYECKUX TEOpU M 3aKOHOB, WJEH, NPUHLMUIIOB W TMPaBWJ, JIEKAINIMX B OCHOBE
COBPEMEHHOUN E€CTECTBEHHO-HAyYHOW KAapTHHBI MHpa, 3HAHUM O CTPOCHUH, MHOTOOOpazvu M
OCOOCHHOCTSIX KIJIETKH, OpraHu3Ma, MOIMYJSIUU, OHOLIEH03a, SKOCHUCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEJJOBAHMSX B OHOJIOTHUH, MPUKIAIHBIX AacleKTax
OMoorMuecKkux 3HaHWi. J[7s pa3BUTHA U MOJJEpkKaHUS WHTepeca o0ydaromuxcs K OHMoJIoruu
Hapsiy CO 3HAUUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COAECP)KaHUU IPOTPaMMBbI 110
OMOJIOTMM TPETYCMOTPEHO 3HAKOMCTBO C HCTOPHUEH CTaHOBIIGHUS W Pa3BUTHSA TON WM MHOUN
obOnactu OMOJIOTHUH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B peElICHUE BaKHEUIIUX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIeM.

Lenp u3zyuenus yuebHoro npeamera «buosorush» Ha yriayOn€HHOM ypOBHE — OBIAJCHUE
OoOy4YaroUMMHUCS ~ 3HAHUAMHU O  CTPYKTYPHO-(DYHKIIMOHAIBHOM



OpraHu3aIluK KUBBIX CUCTEM Pa3HOTO paHra U NpuoOpeTeHre yMEHUH HCI0JIb30BaTh 3TH 3HAHUS
B (GOPMUPOBAHMU HHTEpPECca K OMpeeNEHHON o0macTh mpoPecCHOHANBHON NeSATeIbHOCTH,
CBSI3aHHOW ¢ Ouosormeil, wiaMm K BbIOOPY Y4eOHOTO 3aBEACHUS IS HPOJOJDKCHHUS
OMOJIOTUYECKOTO 00pa30BaHMA.

JlocTiokeHue e u3ydeHus: yueObnoro npeamera «buonorus» Ha yriyOa€éHHOM ypOBHE
o0ecrieunBaeTCsl peICHUEM CIIEAYIONUX 3a1ay:

OCBOCHHME OOYYaIONIUMHUCS CHCTEMbl  OHMOJIOTMYECKMX 3HAaHWUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHLENIMAX, THI0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBUIIAX,
COCTaBJIIOIIUX COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3ui U 0COOEHHOCTSX OMOJIOTHYECKUX CHCTEM (KJIETKa, OpTaHU3M, MOMYJISIHNS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONMIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJICIOBAHUSIX B
O1OJIOrUH;

O3HaKOMJICHHE  OOyJaromuxcs €  METOJaMH  TO3HAHWS  JKUBOW  NIPHPOJIBI:
MCCIIEIOBATEILCKUMHU METOJaMU OMOJIOTMYECKHX HAyK (MOJEKYISIPHON M KIIETOYHOH OMOJIOTHH,
SMOPHOJIOTHN ¥ OMOJIOTHU Pa3BHUTHsI, TCHETUKU U CEJEKINH, OMOTEXHOJIOTUN M CHHTETUYECKON
OWOJIOTHHN,  TAJCOHTOJNOTHUH, OJKOJOTHH); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHU B Jsabopatopud U B MpHpojae (HaOIM0JaeHHe, H3MEpPEHUE,
AKCTIEPUMEHT, MOJICITHPOBAHNE);

OBJIaZICHWE OOYYAIONUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOJUTh, AHAJIM3MPOBATH U
MCTIOJIH30BaTh OMOJIOTHYECKYI0 HH(DOPMAITNIO; TOIH30BATHCS OMOJIOTHUECKOW TEPMUHOJIOTHEH H
CHMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXIY pa3BUTHEM OHOJOTMH ¥  COIHAIBHO-
SKOHOMHMYECKHMHU U SKOJOTMYECKMMH MpOoOJeMaMy 4YeJIOBEYeCTBAa; OLIEHHWBATh MOCIEACTBUS
CBOCH JEATEIBHOCTH 10 OTHOIICHHWIO K OKPYXKAIOIIEH NPUPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3J0POBBI0  OKPYXKAIOUIMX JIIO/eH; OOOCHOBBIBaTH M COONIOJATH  MEphI
npodUIAKTUKN WH(PEKITMOHHBIX 3a00JIEBaHM, TTPaBUIa TTOBEACHUS B MPHUPOAC U OOCCIICUCHHS
0€30MacHOCTH COOCTBEHHOM >KM3HENEATENbHOCTH B YPE3BBIYAWHBIX CUTYAIUSAX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaThb COBPEMEHHBIE HaydHble OTKPBITHUS B 00JacTH
OHOJIOT Y,

pa3BUTHE Y 00YYAIOIIMXCS MHTEIUIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSMH M COBPEMEHHBIMHU MCCIEIOBAHUSMU B OHUOJIOTHH,
pelaeMbpIMu €10 MpoOIeMaMH, METOJ0JIOTHEH OWOJIOTMYECKOTO HCCIeIOBaHUs, MPOBEICHUS
AKCIEPUMEHTAJbHBIX HCCIEAOBAHMM, pelIeHUs] OHOJOTMYEeCKHX 3a/ad, MOJEIUPOBAHUS
OMOJOTNYEeCKUX 00OBEKTOB U MPOLIECCOB;

BOCITUTaHHE Y OOYYarOMIMXCS LIEHHOCTHOTO OTHOLIEHUS K >KMBOU MPUPOJE B LIEJIOM U K
OTJIeIbHBIM €€ 00BEKTaM U SIBICHUSAM; (POPMHUPOBAHUE IKOJIOTHUECKOMH,



TeHETUYECKOI IPaMOTHOCTH, O0IIEH KyIbTYypHI OBEACHUS B IPUPOEC; MHTETPAIlMH €CTECTBEHHO-
Hay4HbIX 3HAHUN;

npuobpereHue 00yJaroIUMHUCI KOMIIETEHTHOCTH B PAllMOHATILHOM MPUPOIOTIOIE30BAHUN
(coOmroeHne TpPaBWJI TIOBEACHUS B MPHUPOJAE, OXPAaHBI BHUIOB, JKOCHCTEM, OHUOCHEPHI),
COXPAaHEHHUU COOCTBEHHOI'O 3J0pPOBbSI U 3J0POBbSl OKpYXKArOMIMX JtoJed (coOMtoaeHusT Mep
npoduiIakTUKK  3a0o0JieBaHWK,  oOecriedeHWe  OC30TACHOCTH  JKU3HEICITCILHOCTH B
Ype3BBIYAHBIX CUTYALUSAX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHMS
OMOJIOTUYECKUX 3HAHUHN M YMEHUH B MIOBCETHEBHOM JKU3HU;

CO3JaHME YCJIOBMM JUIi OCO3HAHHOIO BbIOOpa OOyYarOIIMMUCSH HMHAWBUIYaTbHOU
00pa3oBaTeNIbHOW  TPAEKTOPHH, CIIOCOOCTBYIOMICH MOCIEIyIomeMy Mpo(ecCHOHATHHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUM C WHIMBUAYAJIBHBIMH HHTEPECAMU M TMOTPEOHOCTIMHU
peruoHa.

OOmree 4yuCIIO YyacoB, OTBEJACHHBIX Ha H3yuyeHUE OHOJIOTMM Ha YriayOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanmus, cocraBiser 204 daca: B 10 xmacce — 102 waca (3 waca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op opraHu3alMOHHBIX  (HOpPM, METOJOB H CPEACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCSl ¢ YYETOM CHEIM(UKH €ro COJIepKaHUS U HANpaBJIEHHOCTH Ha MPOJOKEHHE
Ouosoruuyeckoro oOpa3oBaHMsI B OpraHU3alUsAX CPEAHEro Mpo(ecCHOHATBHOTO U BBICIIETO
oOpazoBaHwUsl.

OO0s13aTeNIbHBIM YCIIOBHEM TPU O0Y4YeHMM OMOJIOTMM Ha YriayOJIEHHOM YpPOBHE SIBISIETCS
MPOBEJICHUE JTA0OPATOPHBIX W TMpakTH4YecKuX pabor. Taxxke ydactue oOydarommxcsi B
BBITIOJIHEHUM TPOEKTHBIX U  y4ueOHO-HCCIEAOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
OTIpeeNIAeTCsl yYUTENeM Ha OCHOBE MMEIOLIUXCA MaTepHUajbHO- TEXHHUYECKHUX PECYPCOB U
MECTHBIX MPUPOTHBIX YCIOBHM.



COJEP)KAHUE OBYYEHMUSA 10
KJIACC

Conepxkanve NOpOrpaMMbl, BBIACIEHHOE  KYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHast OMOJIOTHS — KOMIUICKCHas Hayka. Kparkas mCTOpHsl pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W HM3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHUKIAIHBIC U
MMOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OWOJOTMU B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. Ilpodeccun, cBs3aHHble ¢ Ouosorueil. 3HaueHHEe OHOJOTMM B TMPAKTUYECKOU
NESTETFHOCTH YeJIOBEKa: MEIUIIMHE, CETbCKOM XO035UCTBE, MPOMBIIIJIEHHOCTH, OXpaHe MTPUPO/IBI.

JdemMoHcTpanuu

[Toptpetsl: Apucrotens, Teodpacrt, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I
Mennens, B. WU. Bepunaackuii, U. II. ITaBnos, M. WM. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipl u cxeMbl: «CBsi3p OMOJIOTUM C APYTUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl M HX H3yYeHHE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononorun. CBOWCTBA KUBBIX CUCTEM: €TUHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTh W LEJIOCTHOCTb, CIOKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpraHH3alus, CaMOBOCIPOM3BEICHHE, Pa3APAKUMOCTD,
W3MEHUYUBOCTb, POCT U pPa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYISPHBINA, KIETOYHbIA, TKaHEBbIN,
OpraHU3MEHHBIMH, MOMYJISITHOHHO -BUIOBO, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKHA ),
o6uoctepnsiit. [Iporeccsl, nmpoucxoasmye B *KUBbIX cucTreMax. OCHOBHbBIE MPU3HAKH KUBOTO.
Kuznp kak popma cyiecTBoBaHus MaTepuu. Hayku, usydaromiye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aIUH.

N3yuenune >kuBBIX cucTteM. Metonsl Omosiornuecko Hayku. HaOmronmeHue, m3aMepeHHe,
OKCIEPUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHarue o 3aBUCUMON M HE3aBHCUMOM
nepemenHoit. [lnanupoBanue skcrnepumenTta. lloctaHoBka M mpoBepka rumnore3. Hynesas
runore3a. [lonsatue BEIOOPKU U €€ JO0CTOBEpHOCTh. Pazdpoc B Guonorunueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH MOJIYYEHHBIX pe3yNbTaToB. [IpUUMHBI HCKa)KEHUSI Pe3ylbTaTOB SKCIIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdemoHcTpanumn



Tabmuuer u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «bHONOTHYECKHEe CHUCTEMBI»,
«CBoiicTBa KMBOW MaTepun», «YpOBHU OPraHU3aluy KUBOU IpUpoabl», «CTpOEHUE KUBOTHOM
KIneTkn», «TkaHu  KUBOTHBIX», «CHCTEMBI OPraHoB  YEJOBEUECKOIO  OpraHU3May,
«buoreonienos», «buochepay, «MeTo bl U3yUESHHUS KUBOH MIPHUPOIBD».

O6opynoBanue: 1abopatopHoe 000pyAOBaHUE JIsl IPOBEACHUS HAOIIOACHHM, U3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTnueckas padora «/cronb3oBaHUE PA3JIUYHBIX METOJOB NPU HU3YYEHUU >KUBBIX
CUCTEM.

Tema 3. BuoJiorus KieTrkn

Knerka — cTpykTypHO-(DYHKIMOHAIBHAS €IUHHUIA XUBOTO. VICTOPHS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KIIETOYHOU TEOPHH.

Metopl MOJIEKYNISIPHOM M KJIETOYHOM OMOJOrMH: MUKpPOCKONHUS, Xpomarorpadus,
anekTpodope3, METOJ MEYEHBIX aToMOB, auddepeHIMaTbHOE  LEHTPUPYTHpPOBAHUE,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue pukcuposanmwvix Kiemok. DIEKTPOHHAsT MHUKPOCKOMUS.
Koundghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpanuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. IlIneiinen, P. Bupxos, K. M.
bop.

Tabmuupl 1 cxembl: «CBETOBOM MHUKPOCKOI», «IIEKTPOHHBI MHUKPOCKOTID,

«HWcropus pa3BUTUS METOJ0B MUKPOCKOTIAN.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENapaTbl PacTUTEIbHBIX, KUBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

IIpakTHyeckasi padora «l3ydeHue MeTOJ0B KIECTOYHOW Omoyoruu (Xpomartorpadwus,
anekTpodopes, nupdepennranbaoe neHtpudyruposanue, [11IP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKU

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YIbTPaMHUKPOIEMEHTHI. Bona u e€ posb
KaK pacTBOpUTENS, peareHTa, ydacTUe€ B CTPYKTYPUPOBAHHMM KIIETKH, TEIUIOPETYIISLIH.
MunepasbHble BelIeCTBa KJIETKU, X OHOIoruueckas poiib. Pojab KaTHOHOB ¥ aHHOHOB B KIIETKE.

Oprannudeckue BelecTBa KieTku. buonornueckue nomumepsl. benku. AMUHOKHUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moisiekynbl. llepBuuHas cTpykTypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TpeTuuHas, 4eTBepTHUHAs CTPYKTyphl. Jlenaryparus. CBoiicTBa OENKOB.
Knaccuduxkanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonoi.



VYrneBoasl. MoHOcaxapupbl, AWCaXapuabl, OJIMrocaxapuibl U moiucaxapuabl. OOmumit
IUIAaH CTPOCHUS M (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIeBOJOB. buonormueckue QyHKIHH
YIJIEBOJIOB.

Jlumuapl.  TmapodmnbHO-rHIpodoOHBIe  cBoiicTBa.  Kiaccudukanmss — Iunmumos.
Tpurmuuepunst, pochounuabl, BOCKH, cTeponasl. buonornueckue GyHkmun aumuaoB. O0mue
CBOMCTBa OHMOJIOTUYECKMX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucinotel. JJHK u PHK. Crpoenue HyknemHoBBIX KuciaoT. HykieoTunbl.
[Mpuntun komiuiemenrapaoctu. IlpaBumno Yapragda. Crpykrypa JAHK — nBoiinas crnmpais.
Mecronaxoxaenue u ononorndeckue pynkuuu JJHK. Bugst PHK. @ynkiun PHK B kietke.

Crpoenue mosekyiasl AT®. Makpospruueckue cBsazu B Mosiekyiae AT®. buonornueckue
¢byakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUMKH, HX (QYHKIMM B KIETKe. /Ipyeue
HYyK1eo3uompugocpamol (HT D). CexBennpoBanne  JIHK.  Memoow 2EHOMUKU,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas OuoJiorus: OMOXMMHYECKHE W OMOPU3NYECKUE MCCIEI0BAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooeruposanue cmpykmypsvl u  QyHKYul
Ouomonekyn u ux Komniexkcos. Komnvromepuwiii Ouzauin u Op2aHu4ecKull cunmes OUOMONIEKY U
UX HEeNnPUPOOHBIX AHATIO208.

JdemMoHcTpanuu

[Toptpertsr: JI. [Tonusr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammel: «PacnpeneneHne XuMHUIEeCKIX 3JIEMEHTOB B HEXKMBOW MPUPOELH,
«Pacnpenenenne XMuMHYECKUX IEMEHTOB B )KUBOW NIPUPOJIEN.

Tabmuipsr u cxembl: «llepuoanyeckass Tabiuila XUMUYECKHX SJIEMEHTOBY,

«CTpoeHne MOJIEeKyJbl BOIbI», «BemecrBa B coctaBe opraHuzMoB», «CTpoeHUE MOJEKYJIbI
oenkay, «CTpyKTypbl OEITKOBOM MOJEKYNIb», «CTpoeHHe MOJIEKYJ yrieBoJoB»,  «CTpoeHwme
MOJIEKYJT JUOUAOBY», «HYKIEMHOBBIE KHCIOTBI»,

«Ctpoenue MoJiekyabl ATOy.

O6opynoBaHue: XUMUYECKast IOCyAa U 000pyIOBaHHUE.

JladopaTopHas pa6ora «OOHapyxeHHE OCITKOB C MOMOIIbIO KAYECTBECHHBIX PEAKITHI.

JlaGoparopHas padora «lcciaenoBanne HyKJIEHHOBBIX KUCIOT, BBIICICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u GQyHKIUH KIETKH

Tunbl  KJIETOK:  3yKapUOTHYECKas U [POKAPHOTHYECKAs. CtpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrpoeHre TMNPOKApUOTHYECKON KIeTku. KietouHas creHka OakTepuii ©  apXeid.
Oco0eHHOCTH CTPOEHUS TeTepOTPO(PHON U aBTOTPO(HON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb TPOKAPUOT B OMOIIEHO3aX.

Crpoenne U (QyHKIMOHUPOBAHUE DYKApUOTHUECKOM KieTKH. [Imazmaruyeckas memOpana
(mmazmanemma). CTpykTypa mia3mMatudeckod wmemOpanbl. TpaHCmopT BemecTB depes
IUTa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (nuddysus, obneruénnas auddysus), aKTHBHBIHI
(mepBUYHBIE M BTOPUYHBIA aKTUBHBIA TpaHcnoptT). Ilomynponumaemocts MeMOpanbl. Pabora
HATPUI-KAJIMEBOTO HACOCA. DHIOLUMUTO3: MMHOUUTO3, (haronuro3. Dk301uTo3. Kierounas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

Huronna3zma. Iluto3onb. Ilutockener. JIumxkeHwe uuTOrUIa3Mbl. OpraHouabl KIETKH.
OnHoMeMOpaHHbIE OpraHOU/bI KIETKHU: 3HAomnazmaTuueckas cets (OIIC), ammapar [Nonbmxw,
JM30COMBI, X CTpOeHHEe W (YHKIHUU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOWIOB KIIETKH.
CrpoeHue rpaHyJasipHOTO peTukyinyma. Mexanusm wuanpasenenus 6enxos 6 IIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. ['nmagkuit  (arpaHyssipHbIN)
sHOIUIa3MaTHUecKuil peTukyayM. CekperopHas ¢yHkus anmapaTta ['onbxu. Moougurkayus
benxos 6 annapame I onvooicu. Copmuposra benxos 6 annapame I onv0dcu. TpaHCTIOPT BEIIECTB
B KieTke. Bakyonu pacturenbHbix KieTok. Kiterounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOWbl KJIETKU: MUTOXOHAPUH, IUIaCTUABL. [Ipoucxodwcoenue
mumoxonopuii u niacmuod. Cumobuoeenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIMU MUTOXOHAPUH ¥ 1Uiactuji. llepBUuHBIE, BTOPHUYHBIE W CIOXHBIE TIIACTHIBI
(OTOCHHTE3UPYIOIIUX  JYKApUOT. XJIOPOIUTACTBI, XPOMOIUIACTHI, JICHKOIUIACTHI ~ BBICIIAX
pacTeHui.

HemeMmOpannbie opranousl kieTku CTpoeHHe W GYyHKIMM HEMEMOpPaHHBIX OPraHOMJIOB
kietku. Pubocomsbl.  [Ipomeoscymounvie  puramenmoi. MukpoduiaMeHTbl. AKmuHo8bvie
Muxkpogunramenmol. MpblIEUHbIE KIETKH. AKMUHOBblE KOMNOHEHMbl HEMbIULEYHBIX KIEMOK.
Mukpotpy6ouku. Kierounsrii 1mentp. CTpoeHHEe U JBWKCHHE JKTYTHKOB W PECHUYEK.
MuxkpotpyOouku 1uTorniaasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. OGonouka sapa, XpOMAaTHH, KApUOILIA3Ma, SJPHIIIKU, UX CTPOCHHE U (DYHKIUH.
Snepusiii 6enkoBblii MaTpukce. [IpocTpaHCcTBEHHOE pacmoioKeHHEe XpOMOCOM B MHTEpGha3HOM
sanpe. dyxpomamun u 2emepoxpomamut. belnku XpomMaTHHA — THCTOHBL. /J[umamuka sdepHot
o0bonouku 8 mumose. floepnwviii mpancnopm.

Knerounsie  BrmroueHusa. CpaBHUTENbHAs ~ XapaKTEPUCTUKA  KJIETOK  JYKapuoT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHON).

JdemoncTpanun



[optpetsl: K.C. MepexxoBckuii, JI. Maprynuc.

Tabmuuer u cxemsl: «CTpoeHHE SYKapHOTHYECKOH KIeTKn», «CTpoeHHe >KMBOTHOMN
KieTkn», «CTpoeHue pacTUTENIbHON KIETKN», «CTpoeHre MUTOXOHAPUN», «Spoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaTrbl PpPacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbBIX KIETOK.

JlabopaTopHas pa6ora «/3ydeHne CTpOEHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydeHue CBONCTB KIETOUHON MEMOpaHbD».

JlabopaTopHasi padora «liccienoBanue IasmMoian3a M JEIUIa3MOJIN3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «3yuenne qBUKEHUS HUTOIIIA3MbI B PACTUTEIbHBIX KJIETKAX).

Tema 6. O0MeH BelllecTB M NMpeBpallleHUe IHEPTHHU B KJIETKe

AccUMWIALNS U TUCCUMWISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BElEecTB:
aBTOTPOQHBIH U  reTepoTpodHBIH. YuyacTue KUCIOpoJa B OOMEHHBIX IIpolieccax.
OHepretuyeckoe oOecrieueHue KieTku: mpeBpauieHne AT®D B 0OMEHHBIX Ipoleccax.
@depMeHTaTUBHBIM XapakTep peakuui KIETOYHOTo MerabonuszMa. DepMeHThl, UX CTPOCHHE,
cBoiictBa U MexaHusM JeiictBus. Kodepmentsl. Otrianuus (epMEHTOB OT HEOPraHMYECKHX
Katanu3aTopoB. benku- akTuBaTopel M OENKU-UHTHOUTOPBI. 3aBUCUMOCTb  CKOPOCTH
(hepMEeHTaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OPraHMYECKHX BeEIIECTB B KieTke. POTOCHHTE3. AHOKCUceHHbll U
okcucennvlll pomocunmes 'y oOakmepuii. Ceemocobuparowue nueMeHmvl U HNUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xyopomacToB B npouecce gotocuHTe3a. CBeTOBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvi ¢pomocunmesa. IIpogyKTUBHOCTD (HOTOCHHTE3A.
Brustaue paznuuHbix pakToOpoB HA CKOPOCTh GOTOCHHTE3a. 3HAYCHHE (POTOCUHTE3A.

XeMOCHHTE3. PaznooOpasue OpPraHu3MOB-XEMOCUHTETHKOB:
HUTpUDUIHPYIOITHE OaKTepuH, KeIe300aKTepur, CEepOOAKTEPHH, BOJIOPOJHBIC OaKTEPHH.
3HaueHUe XEMOCHHTE3a.

AnaspoOHble opranu3Mel. Buabel Opoxenus. [IpoaykTsl OpokeHHs M MX HUCHOJB30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AspoOHBIE OpraHu3Mbl. OTanbl SHEpreTuuyeckoro obmeHa. [loAroToBUTENBHBIA 3Tarl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [IFOKO3BI.

buonorudeckoe okuciIeHHE, WIN KIETOYHOE IbIXaHHE. Poib MUTOXOHIpHII B mpoleccax
Ouosnornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenbHoe ¢HochopuInpoBaHUeE.
Ounepaus memopannoeo epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwel. TlpenmyiiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB MEPE]
aHa’poOHBIM. D(PPEKTUBHOCTH FIHEPTETHUECKOTO OOMEHA.

JdeMoHcTpanuu

[optpersr: k. IIpuctiu, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabnuupl U cxembl: «POTOCUHTE3Y, « IHEPTETHUECKUI 00Men», «brocunTes Oenkay,
«Crpoenue pepmMeHTay, «XeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYIOBAaHHUE ISl MPUTOTOBJICHUS TTOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTopHasi padora «/3yueHne KaTaIMTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha IpuUMepe
aMuUIIa3bl WM KaTajlasbl)».

JlabopaTopHasn pabdora  «3yuenue (dhepMEeHTaTUBHOTO pacIierieHus
MEpOKCH A BOJOPOaAa B PaCTUTCIIBHBIX U Y KUBOTHBIX KJICTKAX».

JlaboparopHasn padora «CpaBHeHHE MIPOIIECCOB dboTocuHTE3a "
XEMOCHHTE3a».

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OpOKEeHUsI U NbIxaHus». Tema 7.
HacaencrBennasi uHgopManus u peajnu3anus e€é B KjieTke Peakiiun MaTpuaHOTO
cuHTe3a. [IpUHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CMHTe3a. Peanuzammst HaciencTBeHHON nHpopmaluu. ['eHeTuueckuii Koja, ero
cBorictBa. Tpanckpunuus — Marpuunsld cuHTe3 PHK. IlpuHmumns! Tpanckpunuumu:
KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIIEILHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6
aykapuomuyeckot kiemke. Hexooupyrowue PHK. Tpancnsauus u e€ sTamnbl. YdacTue
tpancnoptHbiXx PHK B OnocunTese Oenka.
VYcnosus 6mocunTesa 6enka. KoaupoBanne aMuHOKHCIOT. Posib pubocoM B OnocuHTE3e Oelka.
Cospemennvie npedcmasnenus o cmpoeruu 2enos. OpraHuzalus reHoMa y IpoKapHoT U
JyKapuoT. Perymsmus akTMBHOCTH T€HOB y mpokapuoT. ['mmote3a omepona (®. XKakoo, XK.
Mano). Monexynapnvie mexanuzmvl 3KCnpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B KieTke. Kiierounslii romeocTas.
Bupychl — Heknerouynbie (GOpMBbI )KU3HU M oOnuraTHble mnapasuTsbl. CTpoeHHEe MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusuennwvii yuxn HK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpammnas mpaHckpunyus, pesepmasd,
unmezpasa.
BupycHrbie 3a0oneBanus yenoBeka, )kuBoTHbIX, pactenuii. CIINJ[, COVID-19, counansubie
Y MEAMIMHCKHE MTPOOIIEMBI.
buoungopmamura: unmeepayus u ananuz 6onvuux maccusos («bigdata») cmpykmyprvix
buonoeuveckux OanHvix. Hanomexnonoeuu 6 oOuonocuu u meduyure. Ilpocpammupyemvle
@yHryuu b6enxkos. Cnocobwvl docmasKu 1eKkapcms.



JdeMoHcTpanuu

IToptpersr: H. K. Kousbnios, /1. 1. IBaHOBCKH.

Tabmuier u cxembl: «buocunTes Oenkay, «l eHeTndeckuii Koy, «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3aHue MOJEIU BUPYCay.

Tema 8. ’Ku3HeHHBbI MUK KICTKH

Knerounsrii nmkin, ero mepuoasl u perymsinusa. HMatepdaza um muro3. OcobeHHOCTH
MpoIIeCCOB, TpoTekatonux B uHTepdasze. [loaroroska kietku k aenenuto. [IpecuHreTnyeckuii
(MOCTMUTOTUYECKHUI), CUHTETUYECKMM M TOCTCUHTETUYECKUH (IPEMUTOTUYECKUN) MEepUOJIbI
uHTEep(ha3bl.

Marpuunsiii  cunte3  JHK -  pemmkanumsa.  IlpuHnmnsr  permmkanmu — JITHK:
KOMIIJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAUIEIbHOCTb. MeXaHu3M
perummkanuu - JIHK.  Xpomocomsl. Crtpoenme xpomocom. Temomepsl u  Teigomepasa.
XpOoMOCOMHBIN HA0Op KIETKH — KapuOTHI. JIUMIOWAHBIN M TramiouIHbII HabOpbhl XpPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XpPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaauyu MUTO3a U MIPOUCXOSIINE B HUX MTPOLECCHI.

Tunel Muto3a. KapnoknHes u uTOKMHE3. bronornyeckoe 3Ha4eHuEe MUTO3a.

Perymsimuss MuToTHMYeckoro nukia kieTkd. lIporpammupyemast kieroyHass rubeinb —
arormnTo3.

Knetounoe s11po, XpoMocOMbI, PyHKLIMOHAIbHAS T€HOMUKA. Mexanuzmuvl npoaugepayuu,
oughgepenyuposxu, cmapernus u eubenu kiemox. «L{ugpposas knemka» — buoungpopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIeMKU.

JdemoncTpanmnu

Tabmuupl U cxembl: «OKW3HEHHBIM MUK KIETKH», «MmuTO3», «CTpOoeHHE XPOMOCOMY,
«Pemmukarus JTHK».

OO6opymoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KIETKaX KOpeIiKa
JyKay.

JlabGoparTopHas padora «3yuenue XpOMOCOM Ha TOTOBBIX
MHKpOIIpenaparax.

JladopaTopHas pa6ora «HabmroeHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JTyKa (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. CTpoeHue u GyHKIMHA OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAIbHEIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSITENFHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepum,
apxeu, OJHOKJIETOYHbIE IPUOBI, OTHOKIETOUHBIE BOJOPOCIIH, Ipyrue NpoTUCThL. KoloHnansHbIe
OpraHU3MBblI.



B3anMocBs3b 4acTeil MHOIOKJIIETOYHOTO Opranu3Ma. TKaHH, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenui. Tumbl pacTUTENBHBIX TKaHEl: oOpas3oBarenbHas, I[OKpPOBHas,
MIPOBOJIAIIAS, OCHOBHAsI, MexaHn4eckas. OCOOCHHOCTH CTpPOCHHS, (DYHKUUH W PACHOJIOKCHHS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YesoBeKa. TuIbl JKUBOTHBIX TKaHEW: AMIMUTEIUANIbHAs,
COCJIMHUTENbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpOeHUs, (QYHKIUH M pPacIOI0KCHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble 1 reHepaTUBHbIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Omopa Tema opranu3moB. Kapkac pacrenmit. CkeneTbl  OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHblIi1 1 BHyTpeHHUH ckeneT. CTpOeHHUE U THUIIBI COETUHEHMUS
KOCTEH.

JIBi>keHne oOpraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KT'YTUKOBO€, pECHHYHOE. J[BI)KEHHWE MHOTOKJIETOYHBIX pPACTEHUN: TPOMU3Mbl U HACTHHM.
JIBuKeHre MHOTOKJIETOUHBIX )KUBOTHBIX U YelIOBeKa: MbllieyHas cucrema. Pedexc. CkeneTHbie
MBIIIITBI U UX paboTa.

[Tutanue opranusmos. [loriomieHne Bojbl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIECTB
pactenusiMu. [lutaHue >KMBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE TMHILEBAPEHHUE.
[IuTanue MO3BOHOYHBIX XUBOTHBIX. OTHENbl MUIEBAapUTEIbHOTO TpakTa. [luieBaputenbHble
xeinesbl. [IummeBapuTenbHas cucTeMa 4esioBeKa.

Jlpixanue opranu3MoB. J{pixanue pactenuid. J{pixanue xuBoTHBIX. {uddysus razos yepes
MoBepXHOCTh KieTkU. KoxkHoe apixanue. JlpixarenbHas moBepxHOCTh. JKabepHoe u j€rouHoe
JbpIXaHue. JIpIxaHWe TO03BOHOYHBIX MMBOTHBIX M YEJIOBEKA. OBOJIIOLHUOHHOE YCIOXHEHUE
CTPOEHHMS JETKMX II03BOHOYHBIX >XMBOTHBIX. J[[pIXaTenbHas cucrema uenoBeka. MexaHu3Mm
BEHTUJISIUH JIETKUX y NITUI U MIIeKoNuTaromux. Perynsaius apixanus. JlpixareabHble 00bEMBIL.

TpaHcnopT BEMIECTB y OPraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHui. TpaHcnopt
BellecTB y KUBOTHbIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHocHas cucrema
MM0O3BOHOYHBIX JKMBOTHBIX M u4enoBeka. Cepaue, KpOBEHOCHBbIE COCyAbl M KpoBb. Kpyru
KpOBOOOpamieHusl.  DBOJIOIUOHHBIE  YCIOXHEHUS  CTPOCHUST  KPOBEHOCHOM  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymsuus.

Brinenenne y opranu3sMoB. Beigenenne y pacteHuid. BbpiaeneHue 'y  KHUBOTHBIX.
Cokpatutensubie Bakyodu. Opranbl BbiaeneHus. OuibTparus, cekpeuuss u  oOpaTHOe
BCAChIBAHME KaK MEXaHH3Mbl pPa0OTHl OpraHoB BbiAeneHHs. CBS3b TOJOCTH Tela C
KPOBEHOCHOM M BBIACIUTEIBHON cucreMamu. Bbiaenenue y



MO3BOHOYHBIX XHBOTHBIX M uyenoBeka. Ilouku. Crpoenue u (yHKIMOHHpOBaHHE He(ppOHA.
O6pa3oBaHue MOYH y YEJIOBEKA.

3ammTa y OpraHm3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHum3MoB. Cropel OakTepuil U
LUCTHI IPOCTEUINNX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHull. Kyrukyna. CpencTBa naccCUBHOM U
XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX IPOU3BOIHBIE. 3alllUTa OpraHu3Ma
or Ooisesneil. MmmyHHast cuctema uenoBeka. KIeTOYHBII W TyMOpalbHBIH HMMMYHHUTET.
Bpoxnéuueiii u npuoOpeTéHHBIH  cnenuduyeckuii MUMMyHUTET. Teopusi  KIOHAJIBHO-
cenektuBHOro ummyHnuteta (I1. Dpnux, ®. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3mMoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryasuus y OpraHusmoB. Pa3zapakuMocTh Yy OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxuMocTe M peryisinus y pacteHui. PocToBble BemecTBa M HMX
3Ha4YCHHUE.

HepBHas cucrema u peduekTopHast perymsiuusi y >KMBOTHbIX. HepBHas cuctema u eé
OT/eNbl. DBOJIOLMOHHOE YCIOXXHEHUE CTPOEHHUs HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTxeisl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XHUBOTHBIX. Pedexc u pednexropnas ayra. bezycinoBHbie u
YCIIOBHBIE pe(dIIEKCHI.

I'ymopanbHas perymsinust ¥ SHIOKPUHHAs CHCTEMa >KMBOTHBIX M uesoBeka. JKemesbl
SHJOKPUHHOM CHCTEMBI M HMX TOpPMOHBL /[lelicTBMe TropmMOHOB. B3anMOCBSI3b HEpBHOW U
SHIOKPUHHON cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemMoHcTpanuu

[Toptpert: W. I1. [1aBnos.

Tabmuupt  u  cxeMbl:  «OJHOKJIETOYHBIE BOIOPOCIH, «MHOTOKJIETOYHbIE
Bojopociny, «bakrepun», «lIpocreimme», «OpraHbl IBETKOBBIX PACTECHUN»,
«Cucremsl OpraHoB MO3BOHOYHBIX YKUBOTHBIX), «Buytpennee CTpOEHHUE

HacekoMbIx», «Tkanu pacreHuit», «KopHeBble cuctemb», «CTpoeHHE CTEOIs»,

«CTpOGHI/Ie JINCTOBOM IIIIaCTUHKN, «TkaHun KHUBOTHBIX», «Cxkener YECJIOBCKa»,
«HI/IH_IeBapI/ITeJ'IBHaH CHUCTEMAY, ((KpOBeHOCHaH CHCTEMAY, ((I[I)IX&TCJ'II)H&H
CHUCTCMA», <<HepBHa${ CHUCTEMAY, «Ko;xa», «MpImeyHas CHCTEMAY,
«BBII[GJ'IPITCJ'IBH&H CHUCTCMa», ((:‘)H,Z[OKpI/IHHaﬂ CHCTEMA, ((CTpOGHI/Ie MBIIIIBI,
«I/IMMYHI/ITCT», <<KI/IH_IeLIHOHOJ'IOCTHBIe)>, «Cxema IIUTaHuA paCTeHHﬁ>>,
«KpOBeHOCHBIe CHCTCMbI IIO3BOHOYHBIX JKNBOTHBIX», ((CTpOCHI/Ie THAPbD»,
«CTpOGHI/Ie IUIaHApHUn», ((BHYTpeHHCC CTPOCHHUEC OOKIACBOI'O 4YCPBI», ((HCpBHaH CHUCTCMA pBI6)),
«HepBHaﬂ CUCTCMaA JIATYHIKW», ((HepBHaSI CUCTCMA IMPCCMBIKAIOIIHUXCS, ((HepBHaH CHUCTEMa
ITUIL», ((HepBHaH CHUCTEMA MJICKOIIMTAOIIH X)), «HepBHaH CHUCTEMA YCJIOBCKa», ((Pe(i)J'IGKC».

O60py,[[OBaHI/ICI CBETOBOM MHUKPOCKOII, MUKPOIIPCIIapaTbl OAHOKJICTOYHBLIX OPraHU3MOB,
MUKPOIIPCIIapaThl TKaHeﬁ, PAaKOBHUHBI MOJIJIFOCKOB, KOJUICKIHWH



HACEKOMBIX, HWIJIOKOXKHX, JKHUBBIE JK3EMIUIIPHl KOMHATHBIX PAaCcTEHHH, repOapuu pacTeHHM
pasHBIX OT/AEJNOB, BIJIAXKHBIC TMpErapaThl XUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIIMU
0eCrO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJIOBEeKa, 000PYAOBaHUE IS IEMOHCTPALIMH TOYBEHHOTO
M BO3IYIIHOTO NHTAaHUS pPACTEHHH, pacleIIeHHs Kpaxmaja W O€JIKOB TMoja JeicTBHEM
(dbepMeHTOB, 000pyIOBaHUE JIJIsl IEMOHCTPALMH OMBITOB [0 M3MEPEHHIO JKU3HEHHON EMKOCTH
NETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX ABMKEHUH, MOJEIN TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHBOTHBIX.

JlabopaTopnas pa6ora «/3y4yeHue Tkanel pacrenuit». Jlaboparopuasi paéora

«3yueHue TkaHel KUBOTHbIX». JIabopaTopHas padora «/3ydyeHue opranos

BETKOBOTO pacteHus». Tema 10. Pa3MHokeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKIII0Yas BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYIIAINS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pasmHoxenue. IlonoBble kieTkw, wium ramersl. Meiio3. Craguu Mmeiosa.
IToBenenne xpomocom B Meiose. Kpoccunrosep. bronornuecknii cMbICa Mel03a M MTOJIOBOIO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButhe. I['ametoreHe3 'y KMBOTHBIX. [lojoBBIE  Kenessl.
OO0pazoBaHue W pa3BUTHE MOJIOBBIX KieToK. CriepmaToreHe3 u ooreHe3. CTpOCHHE IMOJIOBBIX
KJIETOK.

OmnonoTBOpeHHe M AMOPHOHAIIBHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIIOIOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NnauBuayanbHOe pa3BUTHE OpraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAyKa O Pa3BUTUU
opranu3mMoB. Mopghozenez — oona uz enasnvlx npooniem smopuonocuu. Konyenyus mopghozcernos
u mooenu mopgoeceneza. Ctaaum >MOpUOTEHE3a KUBOTHBIX (Ha MMpUMeEpe JSTyIKH). JIpodiienue.
Tunsl gpobnenus. /[emepmunuposannoe u Hedepmunupogantnoe opobnenue. bracmyna, munsi
onacmyn. OcoOEHHOCTH APOOJIECHUS MIICKOTUTAIONINX. 3apOJABIIIEBbIEC JTUCTKHA (TacTPYISAIns).
3akiialka OpraHoB M TKaHEW W3 3apOJbIIIEBBIX JMCTKOB. B3anMHOE BIHMSHUE 4YacTel
pPa3BUBAIOIICTOCS 3apojbliia (dMOpUOHANbHAS WHAYKIMS). 3akjajKka IulaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEpPAPXUYECKUX B3aUMOJCHCTBUMM T€HOB. BiusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3NIUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbll nepuon. Ilpsmoe u Hempsamoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M IIO3BOHOYHBIX >KWBOTHBIX.
buonoruueckoe 3HaueHHE MPSIMOTO M HENPSIMOIO Pa3BUTHSI, UX PACIPOCTPAHEHUE B MPHUPOJE.
Tunsel pocta XKUBOTHBIX. DaKTOPbl PEryisiliMM pOCTa KHUBOTHBIX U dejoBeka. Craauu
MOCTIMOPHOHAIBHOTO PA3BUTHS



y JKUBOTHBIX U uenoBeka. Ilepuoasl oHTOreHesa uenoBeka. (CrapeHME M CMEpPTh Kak
OMOJIOTUYECKUE TIPOLIECCHI.

PasmHoxenne u pasButue pacteHuid. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
nukine pacrenuid. OOpa3oBaHue crop B Tporecce Mehosa. [ameroreHes y pacTeHHUH.
OmnonoTBOpeHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. JIBOHHOE OIUIOJOTBOPEHHE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBl PETYJIALMY OHTOTEHE3a Y PACTEHUH U )KMBOTHBIX.

JdemMoHcTpanuu

[Hoptperst: C. I'. Hapamun, X. Hlnemasn.

Tabmuuer n cxembl: «BereratnBHOE pa3sMHOKEHHE», « THUIIBI OECIOJIOTO Pa3MHOKEHHS,
«Pa3MHOX€EHHE XJIaMHJIOMOHAbD», «Pa3MHOXKEHHE 3BIrIICHBI»,

«Pa3MHOXeHue Tuapb», «Metosy, «XpoMocoMely, «I'amerorenes», «CTpoeHue SULEKIETKH U
cnepmaro3onsia», «OCHOBHbIE CTaguu OHTOreHesa», «llpsmoe u Hempsmoe pa3BUTHEY,
«Pa3zButne Maiickoro xkyka», «PasBurHe capaHum»,

«Pa3ButHe JIATymIKu», «/IBOMHOE OIUIOAOTBOPEHUE Yy IBETKOBBIX PAaCTEHUI»,
«CTpoeHHE CeMSH OJHOJOJIBHBIX M JBYNOJBHBIX pPacTeHHN», «OKW3HEHHBIM LMKI MOPCKOH
KammycThl», <« KM3HEHHBIA HUKI MXa», « KM3HEHHBIN UK TAaOPOTHHUKAY,

«KW3HEHHBIN ITUKIT COCHBIY.

OOGopymoBaHue: CBETOBOW MHUKPOCKOT, MUKPOTIpENapaThl sSIMIIEKIECTOK U CIIEPMATO30UI0B,
MoJienb «L{UKIT pa3BUTHS JSATYIIKNY.

JladbopaTtopHasi paGora «/3yueHue CTpOEHHUs TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparax.

IIpakTuyeckas padora «BbIgBIECHHE MPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OpraHOB pa3MHOKEHHUSI BBICIIIUX PACTCHUIN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBICHHMS W pa3BUTHS TCHETHKW Kak Hayku. Pabotel I. Mengens, I'. nae
®pusza, T. Moprana. Ponp oTedecTBEHHBIX YUY€HBIX B pa3BUTHH TeHeTHKU. Paboter H. K.
Konbnonra, H. Y. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MOHATUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, aJUIEJIbHBIE
I€Hbl, AJIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA W PELECCHUBHBIA IPU3HAK, TOMO3HIOTAa,
reTepo3uroTa, 4ucras JWHUSA, THOPUAbI, reHoTur, (GeHoTun. OCHOBHBIE METOJbI T€HETHUKHU:
TUOPUA0TIOTHUECKUIA, TUTOIOTUYECKHM, MOJIEKYISIPHO-T€HETUYECKHH.

JdemMoncTpanun



[Hoptpersl: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. @ununuenko, H. B. Tumogees-PecoBckmii.
Tabnuuet u cxeMbl: «MeTOobl TeHETHKI», «CXEeMBbI CKPEIINBAHUY.
JlaGopaTopnas padora «/lpo3oduia kak 00bEKT reHETUYECKUX HCCICIOBAHHID.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. llepBeiii 3akoH MeHaenss — 3aKOH €IUHOOOpa3Hs
ruOpuoB mepBoro nokojeHus. [IpaBuno nomuHMpoBanus. Bropoii 3akoH MeHaens — 3aKoH
pacuierieHus Ipu3HakoB. Lluronornyeckne 0CHOBBI MOHOTHOPHUIHOTO CKpemuBaHus. [ umoresa
YUCTOTHI F'aMeT.
AHanm3zupyrolee ckpenuBanue. [IpoMexXyToUHbIN XapakTep HaclIeIOBaHUS.
Pacmiennenne npu3HakoB MIPU HETIOJIHOM JOMUHHUPOBAHUH.
JurubpunHoe ckpemubanue. Tpetuit 3akoH MeHaens — 3aK0H He3aBHCUMOTO
HacJe0BaHus NpU3HaKoB. LluTonoruueckre 0oCHOBBI AMTHOpUIHOTO cKpeluBanusl. CLeIIeHHOe
HacyenoBaHue npu3HakoB. Pabotel T. Moprana. CuernsieHHOE HaclleJOBaHUE T'€HOB,
HapylleHUE CUEIUICHUS MEXIQy TIeHaMH. XPpOMOCOMHas

TEOpHUsI HACJIEJCTBEHHOCTH.
I'eneTuka nona. XpoMOCOMHBIN MEXaHU3M OIPEAEIICHUS 10Ja. AyTOCOMBI U ITOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbI M reTeporaMeTHbIN Moj. ['eHeTndeckas CTPYKTypa MOJIOBBIX
xpomocoM. HacnenoBanue Npu3HAKOB, CHETUIEHHBIX € MOJOM. ['€HOTHI KaK 1EeTOCTHAs CUCTEMA.
[neiioTponusi — MHOKECTBEHHOE JICUCTBHE T'EHA. MHOX€eCTBEHHBIN
aJUIEIIN3M. Bsaumoneiicteue HeaJUIeILHBIX T'€HOB.
KommementapHocTs. Onmcras. [lomumepus.

'eHeTndeckuii KOHTPOJIb Pa3BUTUA pACTCHUM, >KUBOTHBIX UM 4YEJIOBEKAa, a TaKkKe
(U3MOJOTMYECKUX TMPOLECCOB, TMOBEACHHUS M KOTHUTUBHBIX (QyHKUMA. [eHeTnueckue
MEXaHHU3Mbl CUMOUOTEHE3a, MEXaHHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3uT» M «XO3iUH —
MUKpOOHOMY. ['eHeTHUeckne acreKThl KOHTPOJIS U U3MEHEHUs HACJIeICTBEHHOW MHpOpMAIH B
MTOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoncTpanmnu

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

Ta6muup! u cxembl: «IlepBoiit 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3akoH Menaemns»,
«AHanu3upymlee ckpemuBaHue», «HemomHoe IOMUHUpPOBaHUEY,
«CuerieHHoe HacJeI0BaHUe OPU3HAKOB Y JIPO30(UIIBIY, «['enetnka  monay,
«Kapuotun uyenoBeka», «Kapuotun nposzodumnsl»y, «KapuoTtunm nOTUIBDY,
«MHOXECTBEHHBIN aJUIeNnn3M», «B3anuMoieiicTBuE TEHOBY.

O6opynoBanue: MOAENb AJs JAEMOHCTPAllMU 3aKOHOB €IMHO00pasusi THOPUA0B MEPBOTrO
MOKOJICHUSI U PACLIEIJICHUs MPU3HAKOB, MOJENb Ui AEMOHCTPAllUM 3aKOHA HE3aBHCHUMOTO
Hacje[A0BaHUsl IPU3HAKOB, MOJEIb JUIS



JEMOHCTpALMK CLETIJIEHHOIO HACJIEeI0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKPOIIpEnapar:
«Apozodumnay.

IIpakTuyeckas padora «lI3ydeHne pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHHS Y
JIPO30(HUITBD).

IIpakTnueckas padora «/3ydeHue pe3yapbTaTOB JUTHMOPUIHOTO CKpEIIMBAHUS Y
IPO30(HUITBD).

Tema 13. 3akoHOMePHOCTH H3MEHYHUBOCTH

B3anmopelictBie reHotuna u cpeapl npu (GopmupoBaHuH (eHOTHNa. V3MEHUYHUBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE IPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas usmMeHUMBOCTh. Poib cpenpl B popmMupoBaHUM MOAW(DUKAIIMOHHON
n3MeHunBocTH. HopMa peakuuu npusHaka. BapuannoHHbll psia u BapuannoHHast kpusas (B.
Noranncen). CoiicTBa MOAU(PUKAITIOHHON U3MEHUYUBOCTH.

I'enotunuueckast ”3MEeHYUBOCTh. CBONCTBA F€HOTUITMYECKON N3MEHUYUBOCTH.

Buipl reHOTUIIMUECKOM N3MEHUMBOCTH: KOMOMHATUBHASL, MyTallUOHHAS.

KomOunaTtnBHAsT M3MEHUYUBOCTh. MeH03 U TOJIOBOM TPOIECC — OCHOBAa KOMOMHATHBHOM
M3MEHUYMBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3/IaHUU F€HETHUUYECKOTO PazHoOoOpa3us
B MpEJENax OJHOIO BUAA.

MyranmoHHasi W3MEHUYMBOCTb. BuUIBl MyTaluii: TE€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrioHTaHHbIE W UWHAYIUPOBAHHBIE MYyTallMU. SnepHble MW LUTOIIA3MATUYECKUE MYTaIUH.
Comarnueckne M moJioBble MyTanuu. [IprumHBl BO3HMKHOBEHMS MyTaluuid. MyTareHsl M HX
BIIMSIHUE HA OPraHMU3Mbl. 3aKOHOMEPHOCTH MYTAIL[MOHHOIO IpoLecca. 3aKOH IOMOJIOTHYECKUX
psanoB B HacieactBeHHoW wu3meHunBoct (H.M. BaBunoB). BuesaepHas HW3MEHYHMBOCTH H
HACJIEICTBEHHOCTD.

Onueenemuka u NUCEHOMUKA, PONb INULEHEMUYECKUX (AaKmopos 6 HACIe008aHUU U
UBMEHYUBOCU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOB.

JdemoncTpanmu

[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabnuibt U CXEMBI: «Bugpl U3MEHYHUBOCTHY, «MoaudukanmonHas
WU3MEHYHUBOCTDY, «KombunaruBHas U3MEHYHBOCTDY, «Meiio3»,

«OmnonoTBopenue», «I'enernyeckue 3a00aeBaHus YeaoBeKa», «Buapl MmyTamuii».
O6opynoBaHue: XKUBble U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PAacTEHUM,
pucyHnku (pororpadun) )KUBOTHBIX C PA3TUUYHBIMU BUJAMHU U3MEHYUBOCTH.
JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(PHUKAITMOHHON H3MeHYMBOCTH. [locTpoeHue BapHAlMOHHOTO psiia U BapHAIlMOHHOM
KPHUBOW».



IpakTuyeckas padora «Myrauuu y Apo30Quisl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneruka 4yejioBeKa

Kapuotun uenoBeka. MexayHapo/Has mIporpaMma HCCIEIOBaHUS T'€HOMa YEJIOBEKa.
Metoanl HU3Y4ECHUS TC€HETUKH YeJI0BEKA: TeHEaIOTUYCCKU, OJIN3HEIOBBIMH,

ITUTOT €HETHYECKIH, MONYJIALIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJIApHO-TeHeTHYeCKud.  COBpPEMEHHOE  OMNpEACNICHHE TEeHOTHUIA:  [OJHOTEHOMHOE
CEKBEHUPOBAHHUE, TCHOTUITUPOBaHUE, B TOM uucie ¢ nomouisto [11[P-anamiza. HacnencrBennbie
3a00JieBaHMsT YeJIOBEeKa. [ e€HHbIE © XPOMOCOMHBIC OOJIC3HM 4eloBeKa. boyiesHHm ¢
HACJEACTBEHHOW  MPEIpacloIOKEHHOCThIO.  3HAYCHUE  MEOUIMHCKOW  TEHETUKU B
MPEIOTBPAIICHUN W JICYCHHH TCHETHYECKHUX 3a00JIeBaHMI YeloBeKa. MeInKo-TeHEeTHUECKOe
KOHCYNIbTHpOBaHue. CTBOJIOBBIE KIIETKH. [IOHITHE «r€HETHYECKOTO Ipy3a». ITUUECKUE aCTIEKThI
uccae0BaHuM B 00JaCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckue ¢akTOphl MOBBIIICHHOW YYBCTBUTEIBHOCTH YENOBEKAa K (DU3UYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYXKaromiel cpeapl. ['eHeTnueckas MpeapacioiokKeHHOCTh
YyeJIoBeKa K IaTOJIOTHSM.

JdemMoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun uyenoBeka», «MeToapl U3YYCHHUSI TEHETHKU YEIOBEKa,
«"eneTnyeckue 3a00I€BaHUS YCIOBEKAY.

IIpakTnueckas padora «CocraBiieHUE U aHAJINU3 POJOCIOBHOMN.

Tema 15. Cenekuusi oprann3MoB

JloMecTukausi U CENEKIHs. 3apOXkKIEHUE CENICKUMH W JoMmecTukauuud. Yuenue H. .
BasuioBa o LleHTpax mpoucxoxaeHUss 1 MHOTOOOpa3us KyJIbTYpPHBIX pacTeHuil. Posb cenekmuu
B CO3/JaHMU COPTOB pACTEHUH H TOpoJ KUBOTHBIX. CopT, mopojaa, ImTaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacleacTBeHHOM m3MeHunBocTu H. M. BaBumoBa, ero 3HaueHue st
CEJICKITMOHHOMN pabOTHI.

MeTompl ceneKImoHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MAacCOBBIN M WHIUBUyaTIbHBIN.
Otanbl KOMOMHAIIMOHHOW celieKuu. VcnblTanue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp 1Mo
TE€HOTHITY C MIOMOIIIBIO OIIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO TEHOTHUITY C TIOMOIIbIO aHATN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ[ CEJICKIIMOHHOW paboThl. PaawaruoHHBI U
XUMUYECKU MyTareHe3 KakK MCTOYHUK MYyTalMid Yy KYJIBTYPHBIX ()OPM OpPraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PENAKTHPOBAHMS W MeToj0B pekomOmHaHTHBIX JIHK mmsa
MOJYYEHUSI UCXOTHOTO MaTepuaa Jjsl CEIeKIUU.

[lonyuenue MTOJIUILIION/IOB. Buyrpusunosas THOpUAN3aIHSL.
bim3kopoICTBEHHOE CKpeIIMBaHWe, WM WHOpUIUHT. HepojacTBeHHOE CKpeniuBaHUEe, WIH
ayropumuar. lereposuc u ero mpuuuHbl. Mcmonp3oBaHue TreTepo3uca B CEJICKIUH.
Otnanénnas rubpuausanus. [Ipeomonenue Oecruroaus



MEXBHUJIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIINH PACTEHUN U KUBOTHBIX. «3€1EHAS PeBONIOYULY.

CoxpaHeHHEe W HM3YYCHHE TCHETHYECKHX PECYpCOB KYJIBTYPHBIX PACTCHUH M UX JTUKUX
poauyel i cO3aHUsl HOBBIX COPTOB U THOPHUIOB CEITBCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U ynpasieHue 2eHemudecCKUMU pecypcamul CelbCKOX03AUCMBEHHBIX U NPOMbBICIO08bIX
HCUBOMHDBIX 8 YENAX VAVUUEHUL CYWECMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUClle C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, NepedosblX uoell u
NepCneKmuBHbIX MexHON02UI.

JdeMoHcTpanuu

IToprpersr: H. M. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuier 1 cxeMbl: «L[eHTpBI TIPOUCXOXKICHUS U MHOTOOOpa3us KyJbTYPHBIX PACTEHUIY,
«3aK0H TOMOJIOTHYECKHX PSJIOB B HACIEACTBCHHOW M3MEHUHMBOCTIY,

«Metopsl cenekuuny, «Otnanénnas rubpuausanus», «MyrareHes».
JlabopaTopHas pa6ora «/3y4yeHre copToB KyJAbTypHBIX paCTEHUIN U MOPOJ JOMAIIHUX
KHUBOTHBIX».

JlabopaTopHas pa6ora «/3ydeHne MeTOJI0B CeNEKIIUHA PACTCHUI».

IIpakTnueckas padora «[IpuBuBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METOJBI M JOCTIKEHUS CEJICKIIMU PACTCHH M JKMBOTHBIX (HA
CEJICKITMOHHYIO CTAHIIUIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIA y4aCTOK, B TEIUITMYHOE
XO035IIICTBO, B J1a00OpaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoI0rUsI H CHHTETHYECKAS] OHOIOT U

OOBbeKThI, HCMOIb3yeMble B OHOTEXHOJOTMH, — KIJIETOYHbIE W TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPTraHHU3Mbl, HUX XapaKTepucCTHKa. TpaaulroHHAas OHOTEXHOJIOTHS: XJeOoIeyeHue,
MOJIyue€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAeNUE. Mukpoonogoruueckuii cuures. OObeKThI
MHUKpPOOHOJIOrMYECKUX TeXHOJIoTui. [Ipon3BoacTBO OeiKka, aMUHOKHCIOT U BUTAMHHOB.

Coznanue  TEXHOJOTMH M WHCTPYMEHTOB  LI€JICHANpPABIECHHOTO  HM3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LIEJIbIO MOTY4YEHUs OPraHU3MOB U UX KOMIIOHEHTOB, COAEPIKAIIUX
HE BCTpeyarourecs B mpupojie OMOCUHTETUYECKHE MTYTH.

Krnerounas umxeHepus. MeToabl KylbTYpbl KJIETOK M TKaHEH pacTeHUW WM >KMBOTHBIX.
Kpuobanku. ComaTtnueckas rudpuauszanuss U comartudeckuil smOpuorenes. lcmosib3oBaHue
rariouioB B CeleKUUU pacTeHuil. [lonyuenue mouoxnoHanvhvlx awmumen. Hcnonv3oeanue
MOHOKIIOHANbHBIX U NOJNUKIOHAILHLIX anmumesn 8 meouyure. VICKyCCTBEHHOE OILIOIOTBOPEHHUE.
PexkoHcTpyKius SHLEKIETOK W KJIOHUPOBAaHWE >KMBOTHBIX. MeETOJ TpaHCIJIAaHTAllUU SAEp
KIIETOK.



Texunonocuu  0300po6neHUsA,  KYIbMUBUPOBAHUA U  MUKPOKIOHANLHO2O0 — PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T€HHAsi MH)KEHepus. VMICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYHPOBAHHE
pexomOunanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TIEPCIICKTHUBBI
XpPOMOCOMHOW M TEHHOM WH)XEHEpUH. OKOJIOTUYECKHE M OTHYECKHE TPOOIeMbl TEHHOMN
UHXEHEPUU.

Menmunackue 6unotexHonoruu. [loctrenomuas mudposas meauuna. [1LP- nuarsoctuka.
MeTab0JIOMHBIN aHAIH3, TEHOIICHTPUYCCKHUI aHAIN3 MIPOTEOMa YEJIOBEKA JIJISl OIICHKH COCTOSHUS
€ro 3710poBbs. Vcnonb3oBaHUe CTBOJIOBBIX KJIETOK. TapreTHast Tepanust paka. 3D-OnonHxeHepus
ISl pa3paboTKu (QyHAaMEHTATBHBIX OCHOB MEIMIMHCKUX TEXHOJIOTHIA, CO3aHNsI KOMIUIEKCHBIX
TKaHEeW COYeTaHHEeM TEXHOJIOTUH TPEXMEpPHOro OMONMPUHTUHTA M cKaddoiauHra i peuieHus
3a7a4 MePCOHATU3UPOBAHHON MEIUIIHHBI.

CozlaHue BEKTOPHBIX BAaKIUH C LIEJIbI0 OOecrnedeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo3Oynuteneit OPBU, yctaHoBiieHHe MOJEKYISIpHBIX MeXaHHW3MOB (QyHKunoHupoBaHus PHK-
COJIepKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

JdemMoHcTpanuu

Tabmuis! u cxemsl: «Vcnosib30BaHNEe MUKPOOPTaHU3MOB B IPOMBILIIIEHHOM
pou3BoJIcTBeY, «KierouHast umxeHepus», «I'eHHas HHKEHepUs».

JlabopaTopHas pabora «/3ydeHre 00beKTOB OMOTEXHOIOTUN.

IIpakTnueckas padora «l[lonyueHne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JKCKypcus «buoTtexHomorus —  BaKHeHmas MPOM3BOIUTEITLHAS cuia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO )».

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJIOIMOHHBIX NMPEACTABJIEHU B OMOJI0THHI

OpomonronHas Teopusi Y. [JapBuna. [Ipennoceuiky BO3SHUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Has nearenbHocTh Y. JlapBuHa.

JBuxkymue cuibl 3Bojiound BugoB 1o Y. JlapBuHy (BbICOKAas HMHTEHCHBHOCTh
Pa3MHOKEHHsSI OPraHW3MOB, HACJIEJCTBEHHAs HM3MEHYHBOCTh, OOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cunteTndyeckoit Teopuu sBosonun (CTD). HeitTpanbHas T€OpHUs SBOJIOLHH.
CoBpemeHHast HBOIOIMOHHAS OHOJIOTHs. 3HAYEHHE HBOJIIOIMOHHON TEOpUU B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoncTpanun



[Hoptpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. lImansraysen, x. Xonnein, . K. benses.

Tabmuuer n cxemsl: «Cucrema xuoid npupoasl (no K. Jluanero)», «JlecTHuna KuBBIX
cymectB (mo Jlamapky)», «MexaHu3M (GOpPMHUPOBAHUS MPHUCIOCOONCHUIA Yy pacTeHud u
#UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. [lapsuna», «Haxonku
Y. Hapsuna», «®Dopmbl 0OprObI 3a CyILECTBOBaHUEY,

«[lopoxpr romybeit», «MHorooOpa3zue KylmbTypHBIX (GOpM KamycTel», «llopoasl momamHux
AKHUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BuAOB (o Y. JlapBuny)»,

«CxeMa COOTHONIEHMS ABMKYLIUX CHJI 3BOJIIOLUN», «OCHOBHBIE MOJIOKEHUS CHUHTETHYECKOU
TEOPUHU IBOJIIOLIUI.

Tema 2. Mukpo3Boonus U €€ pe3yabTaThbl

[lonymnsiuust kak 3JeMeHTapHas eAuHula 3BomolMH. COBpeMEHHbIE METOJIbl OLEHKU
FeHETUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomynsuil. I3meHenue reHo(oHaa NOmysium Kak
AJIEMEHTAapHOE 3BOJIIOIMOHHOE SBJIEHHE. 3aKOH reHeTHdeckoro paBHoBecust JIkx. Xapnau, B.
Baitn6epra.

DOnemeHTapHble (akTOpbl (ABIKYIIME CHJIBI) SBOJIONUU. MYyTallMOHHBIM Mpolecc.
KomOunatuBHast uzMeHunBOCTh. Jlpeiid reHOB — ciaydaliHble HEHANpaBJCHHbIE H3MEHEHUS
4acToT ayiened B momymsiusix. Oddext ocHoBaTens. IDgpgexm OYymMbLIOUH020 20PAbIUIKA.
CHuoicenue 2enemuuecko2o pasHoodpaszus: npudunvl u creocmeus. llposaenenue s¢ghgpexma
opetigha 2enos 6 Oonvbuwiux u manelx nonyiayusx. Murpanun. W30nsa1ds  TOMYISIAN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoJoruueckas (pernpoayKTUBHAs).

EcrecTtBenHbIli 0TOOp — HampaBisOmuid ¢GakTop 3BOMIONUKA. DOPMBI €CTECTBEHHOTO
oTOOpa: IBIKYIIUHA, CTAOMIM3UPYIONIUH, paspbiBatomuii (au3pynTuBHbIN). [lomoBoi oT6op.
Bo3HUKHOBEHHE U 3BOJIIOLUS COLIMATIBHOTO MOBEAEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yJbTaT MHKPOIBOJIOLUHU. BO3HHKHOBEHHE
MPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMopd03bl 1 uanoagantanuu. [Ilpumepsl npucmocobIeHuil y
opranu3moB: Mopdosorudeckne, (U3HOJOTUYECKHE, OWOXMMHUYECKHE, IIOBEICHUYECKUE.
OTHOCHUTENBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u crpykrypa. BumooOpa3oBaHue Kak pe3ynbTaT MHUKPOIBOJIIOLUU.
W3onsaums — kmodeBodt ¢akrop BuaooOpasoBanus. Ilyrm u crnocoObl BUI00Opa3zoBaHMSA:
ajutonatpudeckoe  (reorpaduueckoe), CHMIATPUUECKOe (IPKOJIOTHYECKOE), «MTHOBEHHOEC)
(monumonan3anus, rudpuauzanus). JIuTeabHOCTh 3BOJIIOLMOHHBIX POLIECCOB.

MexaHu3Mbl OPMUPOBAHUS OHOIOTUYECKOTO Pa3HOOOpa3usL.



Ponp »BOMIONMOHHON OWoOJIOTMM B  pa3pabOTKE HAYYHBIX METOJOB COXpaHEHHUS
O6ropazHooOpasus. MUKPOIBOJIONUS U KOIBOJIOIUS IMapa3sHTOB M HMX X035€B. MeXaHH3MbI
(dhopMHUpOBaHHS YCTOWIMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JdeMoHcTpanuu

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

Tabmuis! u cxempl: «MyTalMOHHAs U3MEHYUBOCTHY, «[lonynsuuoHHast CTpyKTypa BUIay,
«CxemMa mposiBieHMs 3akoHa Xapau—BaiinGepra», «/IBWKyline CHUJIBI  DBOJIIOLUNY,
«OKoJIornyecKas U30JSLUs TOMyIsUUNd CeBaHCKOU (hopenny,

«["eorpaduueckast N30AIMS TMCTBEHHHIBI CHOMPCKOH U JIMCTBEHHUIIBI TAYPCKO»,
«[lonynsuuoHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KepTB», «Cxema AelCTBUS €CTECTBEHHOIO
otbopa», «Dopmbl OOpHOBI 3a cyliecTBOBaHHE», «UHIycTpUanbHBIN MenaHu3M», <«OKuBbie
uckomnaemele», «IlOKpOBUTENBLCTBEHHAs! OKpacka >XMBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX», «Du3nonornyeckue agantanuny, «lIpucrnocobieHHOCTs OpraHu3smMoB u €€
OTHOCHUTENILHOCTb,

«Kputepun Buga», «Bunel-nBoiinukn», «CrpykTypa Buaa B npupoje», «CrnocoObl
BH1000pazoBaHus», «I eorpadudeckoe Bu10o0pa3zoBaHue TPEX BUIOB JIAHBIIICH),

«DKOJIOTUYECKOE BUI000pa30BaHUE BHJIOB CUHUI, «lloauIuionabl pacTeHHiD»,
«KanycTHo-peneuHbli rTHOpHIY.

Ob6opynoBanue: repdapuy pacTeHH, KOJUIEKIIMM HAaCEKOMBIX, Uy4esla MTHUIl U 3Bepeil
MpuUMepaMu Pa3IMYHbIX MPUCTOCOOTICHUM, Yydesa MTHI] U 3BEpEed pa3HbIX BHJOB, TepOapuu
pacTeHui OMM3KUX BHIOB, 00PA30BABIIMXCS PA3TUIHBIMH CIIOCOOAMH.

JlaboparopHasi padora «BbIsIBIIeHHE N3MEHUYMBOCTH y OCOOCH OTHOTO BUIAY.

JladopaTtopHas padora «IIpucnocoGneHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
11eTIECO00PA3HOCThY.

JladopaTopHas pa6ora «CpaBHEHHE BHIOB 110 MOP(POIOTUUECKOMY KPUTEPUION.

Tema 3. Makpo3BoJIIOIUs U €€ pe3yJIbTaThl

Merto bl u3yueHust MakposBoronuy. [lageoHTonornyeckue METOIbl U3Y4EHHUS SBOIIOLHH.
[lepexonubie popMBbl U GUIOTCHETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpadpuueckue ™Meroapl uszydeHus sBomronuu. CpaBHenue ¢Giopsl U (ayHbI
MaTepUKOB U OCTpoBOB. broreorpaduyeckue odnactu 3emiau. Buabi- 5HIAEMUKU U PETUKTHL

DOMOpPHUOJIOTUYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOAbl M3Yy4EHHUS SBOJIOLUU.
I'eneTnyeckue MeEXaHU3MBI HBOJIIOLMUA OHTOT€HE3a M TMOSBICHHUS 3BOJIOLNUOHHBIX HOBIIECTB.
['oMonornuHble W aHANIOTHYHBIE OpraHbl. PymumeHTapHbIe Oprasbl u aTaBU3MBI.
MounekynsapHO-TeHEeTUYECKHUE,



OMOXMMHUYECKHE M MaTeMaTHYECKHEe METOAbl H3YYEHHs SBOJIIOUMHU. |'OMOJOTHYHBIEC TEHBIL.
CoBpeMeHHbIE METO/Ibl OCTPOCHHUS (PUIIOTEHETUYECKUX JIEPEBHEB.
XPOMOCOMHBIE MYTAIIMH U SBOJIIOLIUS TEHOMOB.
OOmue 3akoHOMepHOCTH  (mpaBWia) OdBOMOUUU. [lpunyun  cmenvl  @yHKyuUIl.
HeoOpatumocTs 9BoONMH. AnanTHBHAs paauanys. HepaBHOMEPHOCTh TEMIIOB BOJIIOINH.
JdeMoHcTpanuu
IMoptpetsr: K. M. Bap, A. O. KoBaneBckwuii, @. Mrosep, 3. ['ekkenb. TaOMUIBI U CXEMBI:
«PUIOreHeTUUECKUN Psi JIoWaan», «ApPXEONTEPUKCY,

«3Bepo3yobie SILLEPBI», «Creromuedansy, «Punmnoutey, «CeMeHHbIE
MaropoTHUKM», «buoreorpadguueckre 30HBI 3emun», «/lpeli) KOHTHHEHTOBY,

«PenuKThY, «HauanbHble CTaiuu  AMOPHOHAIBHOTO  PAa3BUTHS ITO3BOHOYHBIX
KUBOTHBIX), «I"omonornynsle U aHAJIOTUYHBIC OprasbD», «PynumenTs»,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpbl  YeJOBEKa U IIMMIIAH3e, «['naBHbIE

HaIpaBJIEHUs BOJIIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH IBOJIIOLIUN.

OOGopynoBaHue: KOJUICKIIUU, TepOapuu, MYJSHKM HCKOMAEMBIX OCTAaTKOB OpPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, aHAJOTHMYHBIX, PYJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaenune U pa3BuTHe :KM3HU HA 3eMiie

Hayuynple ruUmoTe3bl NMpOMCXOXKAECHUSA >KU3HM Ha 3emiie. AOHMOreHe3 W IMaHCIEepMHUS.
JloHayuHble TPEICTABJICHUS O 3apOXKACHUU >KU3HMU (KpealuoHH3M). ['mmore3a MOCTOSTHHOTO
CaMO3apOK/JICHUS KU3HH U €€ onpoBepkeHue onbitamu @. Penn, JI. Crnamnannanmy, JI. ITactepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ATanbl HEOPraHWYECKOH dBoIoNNHU. [ImanerapHas (reosioruueckas) SBOJFOIHI.
XuMmuyeckasi 3BOMIONMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Omnert C. Munnepa u I'. FOpu. O6pazoBanue nmoimMepoB U3 MoHOMepoB. KoariepBaTHast rumoresa
A. W. Onapuna, runote3a neppuvHoro OympoHa Jx. XomnaeiHa, reHeTmdeckas rumore3a [.
Ménnepa. Pu6osumsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue memOpan
Y BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emaum u wmetonsl e€ wusydyeHus. lckomaemble OpraHUYecKUE OCTaTKH.
I'eoxpononoruss u e€ Meronsl. OTHOcuTenbHass U aOCONIOTHAsT  [E€OXPOHOJIOTHS.
['eoxpoHonoruyeckas mKana: 30Hbl, SPbl, IEPUOIbI, FTOXH.

Havanpubie sTanel oprannyeckoil sBomronuu. [losiBIeHre W 3BOJIONUS MEPBBIX KIETOK.
Opomroius Metabonu3ma. Bo3HukHOBeHHE mepBbIX sKocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKM KakK aHajor mepBbiXx Ha 3emuie coobmectB. Ctpomaronutsl. [IpokapuoTsl u
9yKapUOTHI.



[Ipoucxoxaenue sykapuot (CcUMOUOTEHE3). DBOJIIOLHOHHOE MPOUCXOKICHUE BUPYCOB.
[IpoucxoxxaeHrue MHOTOKJIETOYHbIX  OpraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BBICIIUX pacTeHUid. OCHOBHBIE apoMOpP(O3bl pacTCHHH.
Beixon pacrenuit Ha cymy. llosBineHue CHOpOBBIX pPACTEHMI M 3aBOECBAHUE HMMM CYILH.
Cemennble pactenus. [IponcxoxaeHne HBETKOBbIX PACTEHUI.

OcCHOBHBIEC ATaIlbl ABOJIONUH YKUBOTHOTO Mupa. OCHOBHBIE apoMOp(}O3bl KHUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIIOB. [lepBbie XOpI0BEIE
XKUBOTHBIC. JKH3Hb B BOJIC. DBOJIONUS NMO3BOHOUYHBIX. [IporcxoxaeHrne aMmpuOUidi U PeITUITHIA.
[Ipoucxoxnenue miuexkonurtaromux W nrtuil. [Ipuxnun ximodeBoro apomopdos3a. OcBoeHue
0€CII03BOHOYHBIMH U TO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButHe xxu3nu Ha 3emMIie 1o 3paM M IEpHOJIaM: apXei, MpOTepo30ii, MaIeo30i, Me3030H,
KaiiHO30M. OOmas xapakTepuCTHKa KiIUMaTa U TeoJIOTUYecKuX mnpoieccoB. llosBienue u
paciBeT XapaKTEpHBIX OpPraHU3MOB. YTJIe00pa30BaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BbIN
COCTaB aTMOC(epHl.

MaccoBble BBIMUpaHHSI — HKOJIOTMYECKHE KPHU3HUCHI mpouioro. [IpuduHbl U cleacTBUS
MaccoBbIX BbIMHpaHui. COBpPEMEHHBIN 3KOJOrH4YecKuil Kpusmc, ero ocodeHHoctu. [IpoGrema
COXpaHeHHus 6Mopa3zHooOpa3us Ha 3emiie.

CoBpemeHHas cucTteMa opraHnyeckoro mMupa. [IpuHIUNBI KiIacCU(PHUKAIUH OPraHu3MOB.
OCHOBHbBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannannanu, JI. [Tacrep, . 1. MeunnkoB, A. 1. Onapun, k.
Xongewn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuip! u cxemsl: «Cxema onbita @. Peqny, «Cxema omnbita JI. [Tactepa mo uzydenuro
caMo3apoxaeHus xku3Hu», «Cxema ombita C. Mumepa, I'. IOpuy»,

«DTansl HEOPraHNU4eCKO1 JBOIIOIHAN, «I"eoxpoHoOrNYeCcKas IIKaJIa,
«HauanpHbIe 3Tanbl OpraHUYEcKON IBOIIOIUNY, «Cxema 00pa3oBaHHS IYKAPUOT MyTEM
CHMOHOTE€HE3aY, «Cucrtema  KMBOM  TIPUPOMABI», «Ctpoenue BHpYCay,
«Apomopho3sl pacTeHmit, «PuHMOGUTEIY, «OIHOKIETOYHBIE BOJIOPOCTIH,
«MHOIOKJIETOYHEIE BOJIOPOCIINY, «Mxwn»,  «llanopoTHUKIY, «"omoceMeHHBIE

pactenus», «Opranbl [IBETKOBBIX paCTEHUI», «CXemMa pa3BUTHS ) KUBOTHOTO MUPay,

«ApomMopdo3bl KUBOTHBIX», «IIpocteiimmey, «KumedHomnonoctaeiey, «Ilnockue yepBmy,

«Unenucronorue», «PbuiOb», «3eMHOBOAHBIC», «lIpecMbIkarommecs,

«lItnmpy, «Mnekonuraromuey, «Pa3BuTHE )KU3HU B apXEMCKOU 3pey», «Pa3BuTre KU3HU B
MPOTEPO30MUCKOMN ape», «Pa3Butne JKM3HH B IAJICO30MCKOM ape»,

«Pa3BuTHE )XU3HU B ME€3030MCKOM 3pe», «Pa3zBuTHe )KU3HU B KailHO30MCKOH 3pey,

«CoBpeMeHHas CUCTEMa OPraHUYE€CKOTO MUPaY.



O6opynoBanue: repOapuu pPACTEHUN PA3IUYHBIX OTENOB, KOJUIEKIIMA HACEKOMBIX,
BJIQXKHBIE TpENapaThl XMWBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJICKIIMUA HWIJIOKOXKHUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, 4y4yeia MTUILl U 3BEpeil, KOJUICKIIMU OKAMEHEJIOCTEW, MOJIE3HbIX
HCKOTAEeMbIX, MYJISKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas naéoparopnasi padora «MojmenupoBanue onbitoB Musuiepa— FOpu 1o
M3Yy4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHHH B IEPBUYHOM aTMochepey.

JladbopaTtopHas pabGora «/3ydeHne u omnMcaHWE MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuueckas padora «/3yueHne O0COOCHHOCTEH CTPOEHHUS pACTEHUH pPa3HBIX
OTJIEJIOBY.

IpakTHyeckas padora «3yuenne 0cOOEHHOCTEN CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema 5. Ilpoucxo:kaenne Yeji0BeKa — AaHTPOINOreHe3

Paznensl v 3agaun aHTPONOJIOTHU. METOIbI aHTPOTIOJIOTHH.

CraHOBJICHHE TPEJICTABICHUN O TMPOUCXOXKICHUU 4YeJIOBEeKa. Peluruo3Heie BO33pEHHUS.
CoBpeMeHHbBIE HAYYHBIE TEOPUHU.

CxomctBo denmoBeKa C  JKUBOTHBIMU. CHCTEMAaTHYECKOE TIOJIOKCHHE  YelIOBEKa.
CBuzeTenbcTBa CXOACTBA YEJNOBEKA C JKUBOTHBIMH: CPaBHHUTEIBHO- MOp(QoiIorudeckue,

AMOPHUOIOTHYECKHE, (hU3HOI0TO-OMOXUMHUYECKHE,
noBefieHYeckre. OTINYHS YeoBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE W KOMIUIEKC CBS3aHHBIX C
HHUM NIPU3HAKOB. Pa3zBuTHE roJIOBHOTO MO3ra U BTOPOM CUTHAJILHOW CUCTEMBI.

JBuxymue cuibl (hakTopbl) aHTPOINIOTeHe3a: OMOJIOTHYECKUE, COLAIbHBIE.
CooTHolieHrne OMOJIOTUYECKUX U COLTUANIBHBIX ()aKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaIUU aHTpoTIOreHe3a. PanHue yenoBexkooOpa3Hble 00€3bSHBI (POKOHCYITHI)
U paHHUE MOHTUBI — OOIIKE MPEAKH YeIOBEKOOOPa3HBIX 00€3bsH U JIto/Iel. ABCTPATONMUTEKH —
JIBYHOTHE TpeaKu Jrojed. YenoBeKk yMmenblil, MmepBble M3rOTOBICHHUS Opyauid Tpyna. YenoBek
MPSMOXOISAIIIMNA W TIEPBBIM BBIXOJ JtOJel 3a mpenensl Adpuku. YenoBek reinenbO0eprckuii —
oOLIMii TpeIoK HeaHIePTaIbCKOTO YeJIOBeKa U YeJoBeKa pa3yMHOTo. YenoBek HeaH1epTaabCKuit
KaK BUJ JIIOJEH XOJOJHOTO Kiumara. YeraoBeK pa3yMHBbIH COBPEMEHHOTO THIIA, JAEHHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTMHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHoOMHUKa.

DBOJIOLUS COBPEMEHHOI0 4esoBeka. EcTecTBeHHbIN OTOOp B MOMyNSALHUAX YEJIOBEKA.
MyranuonHsiii ponecc u noauMopdusm. TlonmynsimoHHbIE BOJIHBI, Apeiid reHoB, MUTpalus U
«3(hdexT ocHOBATENA» B MOMYJISAUIX COBPEMEHHOT'O YeJIOBEKa.



Yenoseueckue pachl. lloHsatue o pace. bonbimme packl: eBporneouaHas (eBpasuiickas),
aBCTpaO-HEerpouiHasl (PKBAaTOpHAJIbHASI), MOHTOJIOWHAs (a3MATCKO-aMepUKaHCKas). Bpems u
MyTH paccelieHHs 4YeloBeKa Mo IulaHeTe. EnuHCcTBO 4yenoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3ma. [IpucrnocoOseHHOCTh  YeloBeKa K pa3HbIM  YCIOBUSM
OKpyXarmiei cpeapl. BimsHue reorpadudeckoit cpensl u apeiia reHoB Ha MOPQOJOTHIO U
(U3MOJIOTHIO YEIIOBEKA.

MeXIUCIUTUTMHAPHBIE METOAbl B (pu3mueckod  (OMOJIOTUYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAST ~ aHTPOIOJIOTHUS M [aJCOAHTPONOJIOTHS  YEJIOBEUECKUX  TMOMYJISALIHM.
buoconmaneHpie  WCCleOBaHUS ~— NPUPOJABI  4YeloBeka.  VcciemoBaHue — KOIBOJIOLMH
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Moptpetsr: Y. Hapsun, JI. Jluxu, f. 5. Porunckuii, M. M. I'epacumoB. TaOauIs1 U cXeMbl:

«MeToapl aHTPOTIONOTUMY, «['0JIOBHON MO3T YEIOBEKAY,

«YenoBexkoobOpazHbie 00€3bsHB», «CKeleT 4YeloBeKa M CKEJNEeT IIUMIIaH3e»,
«PynmuMeHTBl W aTaBU3MBDY, «J[BIKyIIME CHIIBI aHTPOIOTEHE3a», «IBOJIOIHMOHHOE IPEBO
YEIOBEKa»,  «ABCTpaionuTek», «YemoBek  ymensli», «UYenoBek  MPSIMOXOIALIUIN,
«/lenncoBckuii uenoBek» «Heanaepranbib», «KpomMaHbOHIIBD,

«[Ipenxu yenoBeka», «ITanbl HIBOJIOIHNU YelloBeKay, «Packl uenoBekay.

O6opynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPeIMETOB MaTepHAIbHON KYIbTYphl MPEAKOB
YyeloBeKka, penponaykiuu (doTtorpaduu) KapTHH C  MHUMOIOTHYECKUMH U OUOIeHCKUMH
CIOJK€TaMHM MPOUCXOXKJICHUS YesloBeKa, poTorpadur HAXOJAOK UCKOTIAEMBIX OCTAaTKOB YEJIOBEKa,
CKEJIET 4YeJI0OBEKa, MOJEJNb 4Yepera 4elloBeKa W uYepena IIMMIAaH3€, MOJEIb KHCTH 4YelIOBEKa U
KHMCTH IIMMIIaH3€, MOJEIIA TOPCa MPEIKOB YEIOBEKa.

JladbopaTopHas pabora «/3ydeHne OCOOCHHOCTEH CTPOCHHS CKeJleTa 4elOBEKa,
CBS3aHHBIX C MPAMOXOXKICHUEM.

IIpakTuyeckas padora «/3ydyeHne 3KOJIOrMYECKUX alalTalluid YEIOBEKay.

Tema 6. Dxosoruss — Hayka 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB W
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpeaoi

3apoxaeHue W pa3BuTHE dKojorud B Tpyaax A. ['ymGompara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciou, B. H. CykauéBa. Pazgensl u 3amaun skojoruu. CBsi3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Metonsl skosorun. [loneBbie HaOMIOACHUA. DKCIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopubie. MoJienupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKPYKAIOILIEH Cpellbl: JTOKAIbHBIMH,
PETMOHANBHBIN U TJI00aTBHBIH.

3HauE€HHE SKOJOTHYECKUX 3HAHUHM [JIs YellOBeKa. JKOJOTMYECKOE€ MHUPOBO33pPEHUE Kak
OCHOBa CBfA3€H YelloBeUecTBa € Mpupoaod. DOpMUpPOBAaHUE HKOJOTUYECKOM KYIbTYpPhl U
9KOJIOTUYECKOU IPaMOTHOCTH HAaCEJICHHUS.



JdeMoHcTpanuu

[optpets: A. I'ymbonsar, K. ®@. Pynase, H. A. CeBepuos, 3. ['ekkens, A. Tencnu, B.
H. Cyxaués.

Tabmuier 1 cxembl: «Pa3nensl skonorun», «MeTobl dKoJaorum», «Cxema MOHUTOPUHTA
OKpYKarOLIEH Cpesibl».

JlabopatopHasn padora «3yuenue METO/IOB AKOJIOTHYECKHIX
HCCIIEI0BAHUIN.

Tema 7. Opranusmsl 1 cpea 00MTaHUS

Okonorndyeckne (akTopel M 3aKOHOMEpHOCTH ux JeiictBusa.  Knaccudukarms
OKOJIOTUYECKUX  (hakTOpoB:  abuWoTHyeckwe, OHMOTHYECKHE, aHTpororeHHele.  OOme
3aKOHOMEPHOCTH JIeHcTBUSA Koslornyeckux (akropos. [Ipasuno munumyma (K. IInpenrens, FO.
JIu6ux). TomepaHTHOCTH. DBPUOMOHTHBIE M CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue gaxtopsl. CBeT Kak 3kojoruueckuil akrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOTO CIEKTpa Ha OpraHU3Mbl. DKOJOTHYECKHE TpYIIbl pPacTeHUN M >KUBOTHBIX IO
OTHOIIIEHUIO K cBeTy. CUTHalIbHAsI poJib cBeTa. DoToneproansm.

Temneparypa kak skojorumdeckuil ¢akrop. JleiicTBue Temmeparypbl Ha OpraHU3MBI.
[TolikmnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OpraHU3MBI.

BnaxHocte kak 3konorumdeckuit ¢akrop. Ilpucnocobnenus pacTeHHil K MOIIEP:KaHUIO
BojmHOTO Oanmanca. Kiaccudukanus pacteHuid 1o oTHOmeHWIo K Boje. [IpucmocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYILHAas, MOYBEHHas, TIyOMHHAas
MOANOYBEHHAs, BHYTpHOpraHusMeHHas. DPHU3MKO-XUMUYECKHE OCOOEHHOCTH cpell OoOuTaHus
opranu3moB. [IpucnocoOnenust opraHu3MOB K )KHU3HU B Pa3HbIX Cpeliax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBL.
[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHM KU3HU.

Kuznennsie dopmbl opranu3moB. [lonstue o >xu3neHHor (opme. XKXuznernoie HoOpMbI
pacTeHMii: JAepeBbs, KYCTapHUKHU, KYCTapHUYKHU, MHOTOJIETHHE TPaBbl, OTHOJETHHE TPAaBBHI.
JKusnennsie (OpMBI KHUBOTHBIX: THIPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOeHUS 1 00paza KU3HU.

buotnueckne dakroprl. Buasl OMOTHUYECKHMX  B3aMMOJICHCTBUI:  KOHKYpEHLHUS,
XHUIHUYECTBO, cUMOKO3 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyaqu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxJIeOHM4YecTBO). Herpoduyeckue B3auMOACHCTBUSA (Tornueckue,
dbopuueckue,  ¢dabpuyeckue).  3HaueHUE



OMOTHYECKUX B3aUMOJICHCTBUI Ul CYLIECTBOBAaHMS OpPraHu3MoOB B cpene
oburanus. [I[puHIIMTT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdeMoHcTpanuu

Tabnmuubt ¥ cxembl:  «DKOJIOTHUYECKHUE dakTopel»,  «CBETOBOH  CIIEKTpPY,
«IKOJOTUYECKHUE TPYIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TEIIOKPOBHBIC KUBOTHBICY,
«XOJOAHOKPOBHBIE KUBOTHBIE», «DU3MOJOTUUECKHE aJalTallud >KUBOTHBIXY, «Cpenpl
oOWTaHUs OPraHu3MOB», «DBHOJIIOTUYECKUE PHUTMBIY,

«Kuznennsle Qopmbl pacreHmit», <« Ku3HeHHBIE (OPMBI KHUBOTHBIX», «IKOCHCTEMA
HIIMPOKOJIMCTBEHHOTO Jiecay, «IKocucTemMa XBOWHoro Jjecay, «llemu mnutaHus»,
«XHITHTISCTBOY, «Tapazuruzmy, «KoHKypeHuus», «CumOuno3y,
«KommeHncamzmy.

O6GopynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAKTOpPOB, TepOapuu  CBETOJIIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCTUBBIX PACTEHUN, CBETOJIOOWBBIC, TEHETIOOMBHIE W TEHEBBIHOCIHBBIE KOMHATHBIE
pacTeHus, TrepOapur U KOJUICKIIMH TEIJIOJIOOUBBIX, 3WMOCTOMKHX, MOPO30YCTOMUMBBIX
pacTeHMii, 4Yydena MNTULl U 3Bepeil, repbdapuu pacTeHH, OTHOCAIIMXCS K Trurpoduram,
kcepoduram, Me3oduTam, KOMHATHBIC PACTCHUS JAaHHBIX TPYII, KOJUICKIIUW >KHUBOTHBIX,
oOWTaIONINX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PAaCTeHMH M KUBOTHBIX, 00JalaroIux
YepTaMu TPHUCIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH KWU3HHU, TepOapuu u
KOJUICKIIUM PACTCHUN W JKUBOTHBIX DPA3JTUYHBIX JKU3HEHHBIX (POPM, KOJUICKIIUU >KHUBOTHBIX,
YYaCTBYIOIINX B PA3TMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHas pa6ora «BrlsiBIeHHe TPUCTIOCOOICHUI OpPraHU3MOB K BIIMSTHUIO CBETAY.

JladbopaTopHas pabora «BbisBIEHHE NPUCTIOCOOSCHUNM OPraHU3MOB K BIIUSHUIO
TEMIIEPATYpPbI».

JladbopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHHUH W3 pPa3HBIX MECT
oOUTaHUDY.

Tema 8. Dko010TUs1 BUIOB U MOMYJISIIIUAM

DKOJIOTHYECKHE XapaKTepuCcTUku nomynsauuu. [lomynsnus xak Ouosioruueckas cUcTeMa.
Ponp HeomHOpomHOCTH cpeabl, (u3nyeckux OapbepoB U 0cOOEHHOCTEH OHOJIOTMU BUIOB B
(hopMHUPOBAHUM MTPOCTPAHCTBEHHOM CTPYKTYpHI NOMysiiuii. OCHOBHBIE MMOKA3aTEIH MOMYISINH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M MOJIOBas CTPYKTYypa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJloryeckas CTpykTypa mnomyiasiuud. OLeHKa YHUCICHHOCTH mNonyiasuuu. J(uHamuka
MOMYJSALMU U €€ peryisiius. buoTuueckuil noTeHuran nomyiauu. MoaenupoBaHue JTUHAMUKHU
nonyiasauuu. KpuBele pocta unciaeHHOCTH mnonyisuuu. KpuBble BbDKMBaHuA.  Perynsuus
YUCIIEHHOCTH TMOMYNALMMA: poiib (aKTOPOB,



3aBUCSIIMX W HE 3aBUCALIMX OT IUIOTHOCTU. ODKojorudeckue crpareruu BujoB (r- u K-
CTpaTeTun).

[lonsitue 00 osKoNOrMYeckod HUMIE BHUAa. Mectoobutanume. MHOroMepHas MOJAEIb
skoJiornyeckot Humm Jx.M. Xarunncona. Pa3mepsl 3xonornueckoi Humu. [loTeHuanbHas u
peain30BaHHAs HUIIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTPATErHH.
DKOJIOTHYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTM TNOBEAECHUS W MUrpaUui >KUBOTHBIX. buonornueckue uHBa3uM
YyXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: /Ix. Y. XaTunHCOH.

Tabnuibt U CcXeMbl:  «DKOJIOTHYECKHE XapaKTEpUCTUKU MOMYJISILIAN,
«[IpocTpaHCcTBEeHHast CTpyKTypa MNONysuu», «Bo3pacTHele nNUpaMuIbl HOMYJSALUANY,
«CKOpOCTh ~ 3acelieHHs TMOBEPXHOCTH 3eMJIM  pa3JIMYHbIMU  opraHusmammu», «Mojenb
skoJiornyeckoit Humm Jx. M. XaTtuannconay.

OO6opynoBanue: repbapur pacTeHUM, KOJUICKITUY )KUBOTHBIX. JlaGopaTtopHasi padoTa

«IIpucnocobenns ceMsiH pacTeHUH K paccenenuio». Tema 9. Iko0rusi coo01mecTB.

IKOJIOrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMu B
OuoreHo3e.

Okocucrema kak oOTkpeiTas cuctema (A. k. Tencnu). @DyHKUHOHANbHbIE OJOKH
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHTbI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u ceru. AGuornueckue 010k 3KocucTeM. [IoUBBI M WIBI B 3KOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTHU B 3KOCUCTEME.

OcCHOBHBIE MTOKA3aTENHN IKOCUCTEMBI. broMacca U mpoayKIus. DKOJIOTHYECKUE MTUPAMUbI
qyuces, OMOMAacChl U SHEPTHUH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @nyxmyayuu. HanpaBieHHbIC
3aKOHOMEpHbIE CMEHBI COOOILIECTB — CyKueccuu. [lepBUYHbIE W BTOPUYHBIE CYKIECCHH U UX
MPUYMHBL. AHTPOINOTE€HHBIE BO3JIEHCTBUS Ha cykueccud. KimmakcHoe —coo01iecTBo.
buopaznoobpasue 1 noJHOTa KPyroBOpOTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcucmemvbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbiHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuums wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas duopa u dayna.
CunanTponuzanus ropojackoit ¢ayHbl. buomornueckoe ¥ XO34WCTBEHHOE 3HAYCHHUE
arpod’KOCUCTEM B YPOOIKOCUCTEM.



3aKOHOMEPHOCTH  (POPMUPOBAHHUS ~ OCHOBHBIX  B3aUMOJCWUCTBUH  OpraHM3MOB B
aKocucTeMax. Ponb Kackadnozo 3gpgexma u 6uU008-30upukamopos (Kiouesvix 6ud08) 8
Qyukyuonuposanuu  dxocucmem. IlepeHOC HHEPTMM W  BEIIECTB MEXKIY CMEKHBIMH
JKOCHCTEMAaMM. YCTOMYMBOCTb OPraHU3MOB, IMONYJISALMA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3JCHCTBU.

Mexanuzmol  8030eticmeus  3a2pA3HEeHUli  pasHblX MUnoe Ha  CyOOPSAHUSMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbl 3IKOA02UHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eticmeusi. MeTo10JI0THs MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[optper: A. JIx. Tencmu.

Tabmuubl u cxembl: «CTpyKkTypa OHOIIEHO3a», « IKOCHCTEMA IMUPOKOIUCTBEHHOTO JIECAY,
«JxocucTeMa XBOWHOro Jecay, «DyHKUIMOHAIbHbIE TPYNIbl OPraHU3MOB B HSKOCHCTEMEN,
«KpyroBopot BemniecTB B 3kocuctemey, «llenum nuranus (mactoumHas, JIETPUTHAS ),
«JKOoJIOTHUYECKasi MUpaMHa YHCEeD,

«DKOJIOTHUECKasl THpamMuia OHMoMacchl», «IKOJIOTHUYECKass MHpaMHIa SHEPTHI»,
«ObpazoBanue Oomota», «llepBuunas cykmeccus», «BoccraHoBiieHHE Jieca TOCHE MOXKapay,
«JKocucTeMa 03epa», «ArporeHos», «KpyroBopoT BEmIECTB U MOTOK SHEPTHH B arporeHO3e»,
«[Ipumepsr ypbosKoCHCTEM.

OGopynoBanue: repbdapur pacTEeHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NMTHIl U 3BEPEH,
repOapuy KyJIbTYPHBIX U JIUKOPACTYIIMX PACTEHUH, aKBAPUYM KaK MOJICITb SKOCHCTEMEI.

IIpakTHyeckasi padora «/3ydeHue u onucanue ypooIKOCHCTEMBI.

JlabGopaTopHas pabdora «3yuenue  pazHooOpazus MEJIKUX  MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX KOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsi B TUITUYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK, CIbHHK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCeKypeusi «IKCKypcusi B arpo3KocucTeMy (Ha IMoJie WM B TEIIMYHOE XO3SICTBO)Y.

Tema 10. buocdepa — riiodanbHasi IKOCHCTEMA

buocdepa — obmieruianerapuas o0oyiouka 3emiid, /i€ CYIIECTBYET WIIM CYIECTBOBaja
KU3Hb. PazBuTHe npencrapienuii o onocdepe B Tpynax . 3rocca. Yuenue B. U. Bepnanckoro o
ounocdepe. Obnactu 6uocheps! u e€ coctas. JKuBoe BemiecTBo 6rochepsl 1 ero GyHKITUH.

3aKOHOMEPHOCTH CyliecTBOBaHUs Onocdepnl. OcobeHHOCcTH Onochephl Kak TII00aTbHON
skocuctembl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel BemiecTB U
OMOreoXMMHUYECKHEe UKIIBI (Yriiepoa, a30Ta). PUTMUYHOCTS siBiieHU B Ouocdepe.



3onanbHocTh 6uochepsl. IlonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TyHApA, XBOWHBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHBI, ITyCThIHU, TPOIIMYECKUE JIECa,
BBICOKOTOpbs. KilnMaT, pacTUTEIbHBIN U KUBOTHBIA MHP OMOMOB CyIIIH.

Ctpykrypa W (QYHKIUS JKHBBIX CHCTEM, OIIEHKA KX PECYpCHOro TOTCHIHANa |
orochepHbIX QYHKIHUH.

JdemMoHcTpanuu

[optpetsi: B. W. Bepnanckuii, 3. 3rocc.

Tabmuuer n cxemsl: «I['eocdepsr 3emmu», «KpyroBopor a3ora B MpHpOIC»,
«KpyrosopoTr yrinepoga B mnpupone», «KpyroBopor kucinopoia B IMPHPOJIE»,
«KpyroBopoT BoJbI B mpupoje», «OCHOBHBIC OMOMBI cylmy», «KinumaTudeckue mosica 3eMiTmy,
«Tynnpa», «Tahray, «Cmemannsiii jec», «lllupokonuctBeHHslit jecy, «Ctenb», «CaBaHHAY,
«ITycteiasy, « Tponuueckuii ecy.

O6opynoBanue: repdapun pacTeHUHN pa3HbBIX OMOMOB, KOJUIEKITUN >KUBOTHBIX.

Tema 11. YesioBek u OKpy:Kawias cpeaa

DKOJIOTHYECKHE KPU3UChI M UX TpUYMHBL Bo3zaeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpebl. OXpaHa Bo3yXa. 3arpsi3HeHUe BOAHOM cpepl. OXpaHa BOJIHBIX
pecypcoB. Pa3pymienne nousbl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KiuMara.

AHTpPOTIOTEHHOE  BO3JCHCTBHE HA PpACTUTENBHBIM M KUBOTHBIA MHp. OxpaHa
PaCTUTEIBHOTO U KHBOTHOTO MHpa. OCHOBHBIE PUHIIUIIBI OXpaHbl IPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranuueckue cazpl U 300J0TUUYECKUE
TapKH.

OcHOBHbBIE IPUHIIMIIBI YCTOMUYMBOTO pa3BUTHUs YelloBeYeCTBa U Mpuposl. PanmonansHoe
MPUPOJIOTIONIE30BAHUE W COXpaHEHHWE OHOJIOTMYECKOro pasHooOpasus 3emiu. OOmme
3aKOHOMEPHOCTH TJI00ATIBHBIX SKOJIOTHUECKUX KpU3HCcOB. OCOOCHHOCTH COBPEMEHHOIO KpH3Huca
U €ro BepOsTHbIE MOCIEACTBHUSL.

Pa3ButHe METONOB MOHMTOPHMHIA pPAa3BUTUS OMNACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmnbie uccnedoganus nepexooa K pecypcocbepezarowjeri U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonocuueckoe pasznoobpaszue u duopecypcel. Hayuonanvnvle ungopmayuontole
cucmemvl, obecneuusaroujue 00CMyn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX U008 U
axocucmem. OCHOBbI IKOpeadburumayuy IKOCUcmem u cnocobos 6opvobLL ¢ HUONOBPENCOCHUIMU.
Pexoncmpykyua mopckux u HazemMHwvIX IKOCUCTIEM.

JdemoncTpanmnu

Tabnuiibl u cxeMbl: «3arpsizHeHre aTMochepbl», «3arps3HeHne ruapocepb,
«3arpsizHeHue nouBkl», «IlapHukoBblit apdexT», «Ocobo oxpaHsieMble TIPUPOIHBIE TEPPUTOPUIY,
«Mojenu ynpaBliieMOro MUpay.



Ob6opynoBanue: ¢ororpaduu OXpaHSEMBIX PAacTEHHH M KHUBOTHBIX KpacHoil KHUTH
Poccniickoit @enepanuu, KpacHOi KHATM peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MN HA
YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pPe3ylIbTaTaM OCBOCHHUS OOYydJarONUMUCS
MporpaMM CpeJHEro o0IIero 0opa3oBaHus: JMYHOCTHBIC, METAPEIMETHBIE U MPEIMETHBIE.

B CTPYKTYPC JTUYHOCTHBIX PEC3YJILTATOB OCBOCHHA IMPOrpaMMbI I10 6I/IOJIOFI/II/I BbIJACIICHBI
CIIEAYIOIINE  COCTaBJSIOIIME: OCO3HAHWE OOYYAIOUIMMHCS  POCCHICKON  TpaKIaHCKOM
UJICHTHYHOCTH — TOTOBHOCTH K CaMOpPAa3BHUTHIO, CAMOCTOSITCIILHOCTH W CaMOOIIPEIICICHHIO,
Haiuyue momusayuu K OOY4EHHUIO OWOJIOTHM, yenenanpasieHHoe pa3sumue BHYTPEHHUX
yOEXJeHUH JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH M HMCTOPUYECKUX TPaaulUil pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
cBOEil ACATCIBbHOCTHU IIECHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MpUCymnMunu CUCTEMC
OMOJIOTUYECKOTO ~ 00pa30BaHUs, Haluuue  NPABOCO3HAHUS ~ DKOJOTUYECKOH  KYIbTYpHI,
CnOCobHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbIL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUSA IMMPOrpaMMBbI 110 OnoJsiornuu JOCTUTAKOTCA B €AUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEIILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TPaAUIHUOHHBIMUA pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMHU, UCTOPUYCCKHUMH U JYXOBHO- HPaAaBCTBCHHLIMH LHCHHOCTAMU, IIPUHATHEIMU B
oOmecTBe TpaBWJIAMH W HOPMaMH IOBEJCHHS M CIOCOOCTBYIOT IIpoIleccaM CaMOTIO3HAHMS,
CaMOBOCIIMTAaHUA W CaMOPAa3BUTHS, PA3SBUTHUA BHYTpeHHeI\/’I Mo3nuM JIMYHOCTH, MaTPUOTH3MA U
YBaXEHHSI K 3aKOHY M MPABONOPSAIKY, YEIOBEKY TPyAa U CTaplieMy MOKOJEHHIO, B3aUMHOIO
yBaKeHHs, OEpeKHOTO  OTHOIIEHHMS K  KyJbTYpHOMY  HAacjelui0 M TPaJuIUsIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOTro mpeamMera «bHoaorus» MOKHBI OTpa)xaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCs PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPECHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlUd, T[O3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM ILIEHHOCTSIM  POCCHIiCKOro  oOIliecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OIbITa JESTENbHOCTH B IPOIIECCE pealn3alii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHcKoro BOCHHTAHMS:

c(OPMUPOBAHHOCTh ~ IPAKHAHCKON MO3UIMHM  OOYYalOmerocss Kak AakTHBHOTO M
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOLIECTBA;

OCO3HAHME CBOMX KOHCTHTYLMOHHBIX NHpaB M OOA3aHHOCTEH, YB@XCHHE 3aKOHA W
IIPaBONOPSIKA;



TOTOBHOCTh K COBMECTHOI TBOPYECKOH AEATEIBHOCTH NPU CO3JaHUU Y4EOHBIX MPOEKTOB,
peneHny yueOHBIX M MO3HABATEIbHBIX 33/a4, BHIIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TO3HIMIO 10 OTHOUICHHIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME  yUUThIBaTb B  CBOUX JEHUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUS JIIOJIEH C pa3HbIMU yO€XKIEHUSMHU, KYJbTYPHBIMHU LIEHHOCTSIMU U COLUATIbHBIM
IIOJIOKEHHUEM;

FOTOBHOCTb K COTPYIHHMYECTBY B IIPOLIECCE COBMECTHOIO BBINIOJHEHUS YUEOHBIX,
II03HABATENIbHBIX M HCCIEAOBATEIIBCKUX 3a/ad, YBAXKUTEIBHOTO OTHOUIEHUS K MHEHUIO
OTIITOHEHTOB MPH OOCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOU JESTEIILHOCTH;

2) NaTPHOTHYECKOI0 BOCIIHTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXKTAaHCKOW MIACHTHYHOCTH, TATPUOTHU3MA, YBOXKCHUS K
CBOEMY HApoOJy, YyBCTBA OTBETCTBEHHOCTH mepen PonuHOMN, ropaoctu 3a cBOW Kpal, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HAclIeAUI0 M MaMATHUKAM MPUPOJIBI,
noctxeHusiM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUsI 3Ha4€HUs1 OMOJIOTHH B MIO3HAHWU 3aKOHOB MPUPO/bI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

ujeiHast yoe:x IEHHOCTh, TOTOBHOCTh K CIIY’KE€HHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD
3a ero Cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIHTAHMSI:

OCO3HAHWE JyXOBHBIX IIEHHOCTEHl pPOCCHICKOrO Hapoaa; Cc(HOPMHPOBAHHOCTB

HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBE/ICHNS;

CIIOCOOHOCTH OIIEHMBATh CHTYAI[HIO U NMPUHHMATh OCO3HAHHBIE PEIICHHS, OPHEHTHPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI H IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAAa B IOCTPOCHHE YCTOWUMBOrO OYIYIIEro; OTBETCTBEHHOE

OTHOIIIEHHE K CBOMM POJUTENISAIM, CO3IAHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO NPHHATHS LIEHHOCTEH CeMEiHOM KH3HH B COOTBETCTBHH C TPAJUIHAMH HapoJIOB
Poccun;

4) 3cTeTH4ecKoro BOCIUTAHMS:

3CTETHYECKOE OTHONIEHHE K MHpY, BKIIOYAs ACTETHKY OBbITa, HAYYHOTO M TEXHHUECKOTO
TBOpYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOMICHHUIA;

IIOHMMAaHHE SMOIHOHAIBHOTO BO3ICHCTBHS )KHBOM IIPUPOIBI M €8 IIeHHOCTH;



TOTOBHOCTb K CaMOBBIPAKCHHUIO B PA3HBIX BHAAX HCKYCCTBA, CTPCMIJICHUC IPOABJIATH
KadeCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) (usuyeckoro BocnuUTaHUs, (OPMHPOBAHUS  KYJBTYPbl  3/0POBbSL U
3MOIMOHAJIBHOIO 0JIArONoJIyYns:

MMOHMMAaHHME U pean3allus 3JI0pOBOT0 M 0€30MacHOro 00pasa Ku3HU (3I0pOBOE MHUTAHHE,
cOOJIOICHHE TUTHCHUYECKUX TPAaBHI U HOPM, COQJIAHCUPOBAHHBIN PEKUM 3aHATHH M OTIBIXA,
peryispHas (QuU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO W KOMIICTCHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAaHHWE [ICHHOCTH TMPaBWI WHIUBUIYAIILHOTO M KOJUIEKTHBHOTO 0€301acHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUE TOCJEICTBUI W HENMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHHUS aTKOTOJIs,
HapKOTUKOB, KypeHHUSI);

6) TPY10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HaHUE IEHHOCTH MAaCTepCTBa, TPYIO0JIIOOHME; TOTOBHOCTh K

AKTUBHOM JIEATEIBHOCTH TEXHOJIOTHMYECKON W COIMAILHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBHITIOJHATH
TaKyIo JESITeIIbHOCTD;

HWHTEpEC K pasnuyHbiM cdepam NpodecCHOHATBHONU NEATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOD Oymymien npodeccun u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEU
J)KU3HU;

7) 5K0JIOTHYECKOT0 BOCTIMTAHHS:

9KOJIOTMYECKHU 11e1IecO000pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS,

MOBBIILIEHUE YPOBHS SKOJOTMYECKOW KYyJIbTYphl: MPHOOpETEHHE ONbITAa IMIAHUPOBAHUS
ITOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX MOCJIEICTBUN ISl OKPYKAIOLIEH Cpeibl;

OCO3HaHHKE TTI00aJHHOr0 XapaKkTepa SKOJIOTHUYEeCKUX MPOOIeM U MMyTel UX peleHus;

CIIOCOOHOCTh UCIOJIb30BaTh MPUOOpETaeMble NMPU U3ydeHUH OMOJIOTUM 3HAHUS U YMEHUS
IpU pEIIeHUH NpoOJieM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJAONOIB30BaHUEM (COOIIOCHME
MpaBUJI TOBEACHUS B NPHUPOJE, HAIMPABICHHBIX HAa COXPAHEHHE PABHOBECUS B HKOCUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHOCheEpPHI);

AKTUBHOE HEIpUATUE JCHUCTBUM, NMPHUHOCAILIMX BpEI OKPYKAIOIIEH MNPUPOIHOM cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPeInpUHIUMAEMbIX
JICUCTBUHN U MIPEJOTBpAIIATh HUX;



HAJIMYUE PA3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOW KYJIBTYpBI, OIIbITA
JEATEIIBHOCTH  JKOJIOTMYECKOM  HAIPaBJICHHOCTH, YMEHHS PYKOBOACTBOBATbCA HMH B
[M03HABATEJIbHOM, KOMMYHUKAaTHUBHOM M COLMAJIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOU JAECATEIbHOCTH IKOJIOTMYECKON HANIPABIEHHOCTH;

8) nennocTH Hay4YHOI0 NO3HAHMSA:

C(OPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKM M OOILECTBEHHON IpPaKkTUKH, OCHOBAHHOIO Ha JMajore KyibTyp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATEJIbCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEX]Ty JIFOJIbMU | TTO3HAHUS MHPA;

MOHMMaHue crneun(uku OMOJIOTHM KakK HayKH, OCO3HaHWUsI €€ poiau B (OpPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBIIIEHMS], CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaoLeM
MHpEe KaKk O €AMHCTBE MpPUPOJbI, 4YelIOBEeKa M oOOllecTBa, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEN U pellieHnu IpoobieM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsl COBPEMEHHOW IUBMIIM3AIUM: 00eCreYeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOaeMbl pa3BUTHUSI YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 II00alIbHBIX
9KOJIOTMYECKUX Mpo0sieM U o0ecrieueHus nepexoja K yCTOMYMBOMY Pa3BUTHIO, PALIUOHAIBHOMY
MCIOJIb30BAHUIO MTPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB JKHU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyY€HUU OMOJOTMYECKHX 3HAHMM B LENSIX MOBBILICHUS OOIIeH
KYJIbTYpPbl, €CT€CTBEHHO-HAYYHONW TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIMOHAIBbHOM
TPAaMOTHOCTH OOyJaroImuXxcs, PopMUPYyEeMO IPY U3YICHUH OMOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJOB II03HAHUS, HUCIOJb3yEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydaeMmble 3HAaHUS JJIs aHaiuu3a U OOBSCHEHUS SIBJICHUMN
OKPY)KAIOIIEr0 MHUpPa M MPOUCXOIANIMX B HEM H3MEHEHMH, yMEHHE JAenaTh 00OCHOBaHHbBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4YHbIX (D)AaKTOB U HMMEIOMIMXCS JAaHHBIX C LEJIbI0 MOJIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCMOJb30BaTh OMOJIOTMYECKHE 3HAHHS JJIs pelieHus
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaLUAX;

OCO3HAHHE IICHHOCTH HAyYHOH JeATeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY O0Opa30BaHUI0 M €aMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUU B COOTBETCTBUU C KU3HEHHBIMU
MMOTPEOHOCTSMH.



METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yNIbTaThl OCBOCHUSI YUEOHOTO mpeamera «buosiorus» BKIHOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHS OOYJAIOMUXCA  MEKIUCUUIUIMHAPHBIC
(Mex1npeAMETHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOUIUE 1IEIOCTHOCTh HAYYHON KapTHUHBI MUPA
u CHCHI/I(l)I/IKy MCTOAOB IMO3HAHUA, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HayKax (BGIIICCTBO, OHEpIu-i,
SIBJICHHE, IPOIECC, CUCTEMa, HAYYHBIM (aKT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, MCCIICJIOBaHHE, HAOIIOJCHHUE, W3MEpPEHHUE, JKCIICPUMEHT W JPYTHE); YHUBEPCAIbHBIC
yueOHbIe JIeiicTBHs (MO3HABATENbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHBIC), 00CCIIEUMBAIOIINE
dbopmupoBanre (YHKIMOHATHHONW T'PAMOTHOCTH U COIMAIBLHOW KOMIETCHIIUU OO0YYarOIIUXCs;
CIOCOOHOCTh 00yJaronmxcst UCII0JIh30BaTh OCBOEHHBIE MEXIUCIUTUIMHAPHEIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIBbHBIC y‘l€6HI)I€ HCﬁCTBHH B IIO3HABATCILHOU U
COLIMAIBHON ITPAKTHKE.

B pesynprate wu3ydeHuss OWONIOTMM HA YpPOBHE CpEAHETO O0O0Imero oOpa3oBaHUS Yy
obOyuarorierocss OyayTt copMUpOBaHBI MO3HABATEIbHBIE YHUBEpPCAJIbHbIE y4deOHBIE IEHCTBUS,
KOMMYHHMKAaTHBHBIE YHHUBEpCaJbHble Y4eOHBbIE JEHCTBUS, pPETYIATUBHbIE YHUBEPCAJIbHbBIE
yqe6HHe JIeI\/'ICTBI/ISI, COBMECTHAs OACATCIIBHOCTD.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHET0 OOIIero 0o0pa3oBaHUS
JAOJIKHBI OTPpaXXaTh:

OBJIa}IeHI/Ie YHuBEpPCAJIbHBIMHU y‘leﬁHBIMl/l Mmo3HaBaTC¢JIbHbBIMU )IeﬁCTBHﬂMH:

1) 6azoBbIe JornuecKkue JelcTBHs:

CaMOCTOSTENIEHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONh30BaTh TPH OCBOCHWW 3HAHWH MPHEMBI JIOTUYECKOTO MBIIUICHUS (aHasm3a,
CUHTE3a, CpaBHEHHS, KiaccUpUKaIuu, O0O0OOIIEHHUS), PACKPBIBATh CMBICI OHOJIOTHYECKUX
MOHATHH (BBIIENATh UX XapaKTEPHBIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTHMH MTOHITHSIMHU ),

OTIpENIeNATh LENH MACATEIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX JIOCTHKCHU,
COOTHOCHTB PE3YJIbTAThl JICATEILHOCTH C MOCTABICHHBIMH I1CIISIMU;

WCIOJb30BaTh OWOJIOTHYECKUE TOHITHS s OOBSICHEHUs (AKTOB W SIBICHHHA KUBOH
TIPUPOIBL;

CTPOWThH JIOTUYECKHE PpACCYXKIEHHs (MHAYKTUBHBIC, JCIyKTUBHBIC, IO aHAJIOTHH),
BBISBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (OPMYINPOBATH
BBIBO/JIbI Y 3AKJIFOUCHHSI,

MPUMEHSTh CXEMHO-MOJICJIbHBIC CPEJICTBA VISl MPEJACTABICHUS CYIIECCTBCHHBIX CBSI3eH U
OTHOIICHUH B HM3Y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHUKAX;



pa3pabaTbiBaTh IUIAH PEHICHUS MPOOJIEMBI C YYETOM aHaIM3a UMEIOIIUXCS
MaTepUalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OLICHUBATh PUCKHU IIOCIIECACTBUH NEATEIBHOCTH;

KOOPJMHUPOBATH U BBINOJIHSITH Pa0OTYy B YCIOBHSIX PEaIbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

Ppa3sBUBATh KPCATUBHOC MBIIIJICHUEC ITPHU PCHICHN U ) KU3HCHHBIX HpO6J'I€M.

2) 6a30Bble HCCIe0BATEIbCKHE Ael CTBHISA:

BJIaJICTh HABbIKAMH Y4€OHO-MCCIICIOBATEILCKOW M MPOEKTHOM JCSITEIIbHOCTH, HaBbIKAMU
paspelieHus npoosieM, CioCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pelieHus MpakTUYECKUX 3a71a4, MPUMEHEHHIO Pa3JIMYHbIX METOI0B MIO3HAHUS;

WCIIOJb30BaTh PA3JMYHbIE BHUJIBI JIEATEILHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUA, €ro
MHTEpIpETAINU, TPEeoOpa3oBaHNI0 U NMPUMEHEHUIO B yYEOHBIX CHUTYaIUSAX, B TOM YHCIE TPHU
CO3/ITaHWU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(hopMupOBaTh HAYYHBINM TUIT MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMHU
MOHSATHUSMH M METOJIaMU;

CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 3a7aud B 0OpA30BATENbHON NEATEIHHOCTH M
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3a/lady, BBIJIBUTaTh
TUTIOTE3Y €€ PeIeHUs, HAXOIUTh apTYMEHTHI JUTSI TOKa3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh
rapamMeTpbl U KpUTEPUHU PEIICHHS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJ€ peUIeHHs 3aJayd pe3yjibTaTbl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3WPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JlaBaTh OILICHKY HOBBIM CHUTYallUsIM, OLIEHUBATh NPHUOOPETEHHBIA OMBIT; OCYIIECTBISATH

L[eJIeHANPaBJICHHbI TMONCK IEepeHoca CPEeACTB M CHOcoOOB

JEWCTBUS B TPOPECCHOHATBLHYIO CPELY;

yYMETh TEPCHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHUECKYHO 00JacTh
KHU3HECATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIC WJEH, MpeIUIaraTb OPUTHHAIBHBIC TOAXObl M PEIICHHS, CTABUTH
poOJIEMBI ¥ 3a]1a4H, IOTYCKAIOIIUE aTbTCPHATUBHBIC PECIICHHUS.

3) pabora ¢ undopmanmeii:

OPUEHTHPOBATHCSA B PA3TMYHBIX MCTOUHMKAX MH(OPMALHMH (TEKCTe Y4eOHOro Mmocoowus,
HAYYHO-TIONYJIAPHOI JTUTEpaType, GHONOrHYECKUX CIOBAPSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
6a3ax maHHBIX, B VIHTepHeTe), aHAIM3MPOBaTh HH(MOPMAIMIO DA3IMUYHBIX BUJIOB H (HOPM
TIpE/ICTABIICHHS, KPHTHYECKH OLICHUBATh €& JI0CTOBEPHOCTh M HEIPOTHBOPEUHBOCT;



(dbopMynupoBaTh 3ampockl U MPUMEHATH pPa3IUYHBIE METOABl TPU TOHCKE M O0TOOpe
Ounonorudeckoi nHPopMaIuu, HeOOXO0IUMOM JIIsl BBITTOJIHEHUS yICOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOJB30BAHUA WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOJIb30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpPMY TPEACTABICHUS OHOJIOTUYECKON
nHpopManuu (CXeMbl, rpaduKu, AUarpaMMBbl, TAOIHLIBI, PUCYHKH U JIPYToe);

WCIOJIb30BAaTh HAYYHBIH S3BIK B KayeCTBE CPEICTBA IMPU padboTe ¢ OHOIIOTHYECKOM
uHbOpManKeli: TPUMEHSITh XUMHUYECKUE, (PU3MUECKHEe M MaTeMaTWYeCKHe 3HAKH M CHMBOJIBI,
¢dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh M MPEeoOpa3oBHIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJCTBA HATJISITHOCTH;

BJIQJIETh HAaBBIKAMHM PACIO3HABAHWSA M 3alUTHl WHGOpMANMK, WHOOPMAIIMOHHON
0€30MacCHOCTH JIMYHOCTH.

Ogiaienne yHHBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€iiCTBUAMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX c(epax )KM3HH, aKTUBHO y4acTBOBATh B JHAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY OOCYXKIaeMoW TeMbl (YyMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXIIEHWsI OTHOCHTEJBHO BBINOJHEHHS TIpeIIaraeMoil 3afadyd, YYWUTHIBATH HMHTEPECHl W
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYACTHUKOB JHUAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIIEHHs, MOHWMATh 3HAUEHHE COIMAIBLHBIX
3HAKOB, PEANOCHUIOK BOBHUKHOBEHHUSI KOHPIUKTHBIX CUTYaIli, YMETh CMATYaTh KOHPIUKTHI U
BECTH TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU crioco0aMu OOIIEHHS M B3aUMOJICHCTBUS, MOHUMATh HaMEPEHUs
JPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMynupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHMSI C HCIOJB30BAaHHUEM S3BIKOBBIX
CPEICTB.

2) coBMecTHasl JeATeIbHOCTh:

MIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHAWBUIYaTbHOU PabOTHI MpHU
peleHny OHoJoruYeckor mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOJICHCTBUS MPU peUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX NEHCTBUN C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LM COBMECTHOM JesITeNbHOCTH, OPraHU30BBIBATH MU KOOPIUHHPOBATH
JNeUCTBHUS MO €€ JOCTIKEHHUIO: COCTaBISITh IUIAH JIEHCTBUIA,



pacrpeneniate poJid ¢ y4€TOM MHEHUH YYacCTHHUKOB, OOCYXJaTh pe3yJabTaThl COBMECTHOM
paboThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIA/1a M KaXKJOTO YUaCTHHKA KOMaH/bI B OOIIUI pe3yabpTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npejiararb HOBbIE  TIPOCKTBHI,  OIEHMBATh  WJAEHM C TIO3UIMH  HOBHU3HBI,
OPUTHHAIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH;

OCYILECTBIISATh MO3UTHBHOE CTpaTeruyeckoe MOBEJICHUE B PasIMYHBIX
CUTYalUsIX, IPOSBISTH TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUIIUATHBHBIM.

OsgJajieHne YHUBEPCAIbHBIMHU PeryIaTHBHBIMH 1€ CTBUAMU:

1) camoopranuzanus:

WCTIONh30BaTh OWOJIOTUYECKUE 3HAHUS JUISI BBISABICHHUS MPOOJIEM W HMX pEImIeHHs B
KU3HECHHBIX M YIeOHBIX CHTYAIHIX;

BBIOMpATh Ha OCHOBE OMOJIOTHUECKUX 3HAHWUH IIEJIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX U TMOCTYNKaX MO OTHOIIEHUIO K >KUBOM MPUPOJIE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPYXKAOIINX;

CaMOCTOSITEIEHO OCYIIECTBIISATh TIO3HABATENFHYIO JESTEIBHOCTD, BBISBIISATH TPOOIEMBL,
CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATEIBHOW NEATCIHHOCTH U
KU3HEHHBIX CUTYaITHsIX;

CaMOCTOSITEIIEHO COCTABIIATH IUIAH PEUICHUS TPOOIIEMBI C YYETOM HMEIOIINXCSI PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEN U MPEINOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CHTYAIUsIM;

paciupsATh paMKd Y4eOHOro IMpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUM; JAeaTh

OCO3HAHHBII BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelleHue;

OIICHUBATh MPUOOPETEHHBIHN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO M TIPOSBICHHUIO ITUPOKOUW APYAMIIMHN B Pa3HBIX 00JACTAX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHTYAIUAM, BHOCHTH KOPPEKTHBBI B JEATEIBHOCTb, OICHUBATH
COOTBETCTBHE PE3y/bTATOB LEJAM;

BJIaJIeTh HABBIKAMH TIO3HABATENBHOH pedIekcHy Kak OCO3HAHMS COBEPIIAEMBIX JIEHCTBH
¥ MBICTUTENBHBIX POLECCOB, MX PE3yNbTaTOB M OCHOBAHMH, MCTIOJIBb30BATh TIPUEMBI pedIeKkcHu
JUTS OLIEHKH CHTYAIUH, BHIGOPA BEPHOTO PEITEHNS;

YMeTh OIIEHMBATH PUCKH H CBOEBPEMEHHO IIPMHUMATH PEMICHUS [0 X CHIKEHHIO;

TIPUHAMATh MOTHBBI H apTYMEHTHI IPYTUX MPH aHATH3€ Pe3yTbTaToOB JIeATEIbHOCTH;



3) npunsTHE ceds1 U APYIUX:

pPUHUMATH ce0s1, MOHUMasi CBOM HEOCTATKH U JOCTOMHCTBA,

IIpUHAMAaThb ~ MOTHUBbI M AapryMEeHTbl  Jpyrux IIpM aHalu3e  pe3yJbTaToB
NEATEIILHOCTH;

MIPU3HABaTh CBOE MPaBO U MIPaBO JPYTUX Ha OLUIUOKH;
pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP € MO3ULIUHU IPYrOro YeJIOBeKa.
HNPEIMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS COJEpXKaHUS Y4YEOHOro Ipenmera
«buonorus» Ha yrayOn€HHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecredyeHue MpoQpUILHOTO
oOyueHust odyuaronuxca Ouosiornd. OHU BKIIIOYAIOT: crieluduueckue i OMOJIOTUH Hay4HbIe
3HAHMS, YMEHUS M CHOCOObI NEHCTBUN IO OCBOEHUIO, MHTEpHpETaluu U MpeoOpa3oBaHUIO
3HAHWUM, BUJBI JESITEIbHOCTH O MOJIYYEHHMIO HOBBIX 3HAHMM M WX NPUMEHEHUIO B Pa3IMYHbIX
yueOHBIX, a TakK€ B peIbHbIX JKU3HEHHbIX cUTyauusx. IIpenMeTHble pe3ylbTaThl
MIpe/ICTaBJIEHbI M0 0JIaM U3yYEeHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHsS yuyeOHOro mpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TO3HAHMM 3aKOHOB MPUPOJBI U
pelIeHny MpodIieM palioHAIBHOTO TPUPOIOTIOIB30BaHNUS, O BKIIAJIE POCCUICKUX U 3apyOeKHBIX
Y4EHBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CUCTEMOW OHMOJOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJAraroliue
OMOJIOTMYEeCKUe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKA, OpraHu3M, MeTabojH3M, IOMEeocTas,
cCaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE),
ononornueckre Teopun (kimeroyHas teopus T. IlIBanna, M. Illneiinena, P. Bupxoga,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yaenust (H. M. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYpHBIX PAacTEHUI), 3aKOHBI (€IUHOOOpas3usi MOTOMKOB
MIEPBOTO MOKOJIECHUS, PACUICIUICHHUS, YUCTOTHI raMeT, He3aBUCUMOTO HacienoBanus ['. Menaens,
TOMOJIOTHUECKUX PSAOB B HacieICTBeHHOM wuaMeHunBocth H. W. BaBuiosa), npuHIMMbI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHMSI, HCIIOJIb3yEeMbIX B OMOJIOTHMYECKUX
UCCIIEIOBAaHUSX KUBBIX 00BEKTOB (ONHCAHUE, U3MEPEHHE, HAOII0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKApHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHclie OakTepuii, TpubOB, pacTeHU,
KUBOTHBIX U YEJOBEKa, CTPOEHUS OPraHoB M CHCTEM OpPraHOB  pAcCTeHHUH,  JKUBOTHBIX,
YeloBeKa, IMPOLIECCOB IKU3HEIESITETHbHOCTH,



MPOTEKAIOIIKUX B OpPraHu3Max PacTeHHH, )KMBOTHBIX M YEIOBEKa, OMOJIOTUYECKUX IPOILIECCOB:
oOmeHa BemiecTB (MeTa0ONHM3M), NpPEBpAIlEHUs SHEPrUH, OpOKEHUs, aBTOTPO(HOro
reTepoTpo(HOro TUNOB MUTAHUS, OTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MEH03a, raMeToreHesa,
SMOpHOTeHe3a, MOCTIMOPHOHAILHOTO PA3BUTHS, PAa3MHOXKEHHS, WHIMBHIYaIbHOTO Pa3BUTHSA
opraHnusMa (OHTOI'€He3a), B3aUMO/ICHCTBUS T€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABJIMBATH B3aUMOCBS3M MEKIY OPTaHOMIAMH KJIETKH W HUX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEH W UX PYHKIUSIMHU, MEXKIAY OpraHaMHi M CUCTEMAaMU OPT'aHOB Yy
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHMSIMH, MEXAYy CHCTEMaMH OpPraHOB M HX
GYHKIMSAME, MEXIY dTanmaMyd OOMEHa BEIIEeCTB, dTallaMd KJIETOYHOTO IMKJIA M JKU3HEHHBIX
[UKIOB OPraHU3MOB, OJTallaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTHIIOM U (EHOTHIIOM,
(dbeHoTUIIOM U PaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBISATH OTJIMYUTENbHBIC NMPU3HAKU JKHBBIX CHCTEM, B TOM YHCIE PacTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OHOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMIKY JUTSI TOKA3aTeIbCTBA POACTBA OPTAaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII;

YMEHHE pemath OHOJIOTHYECKHE 3aadd, BBISBISATH NPUYNHHO-CIICACTBEHHBIC CBSI3U
MEX]y HCCIEAYEMBIMH OHOJOTHMYECKHMH TIPOIECCAMU W SIBJICHUSMH, J€JaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHUH ITOJTYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIMOJHATH JIa0OpaTOpPHbIE U MpaKTUUYECKHe paboThl, cCOONIOIaTh MpaBMia MPHU
paboTte ¢ yueOHBIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, MPOBEPATh WX OKCIIEPHUMEHTAIBHBIMUA CPEICTBAMH,
(bopMynupys LeNb UCCIEI0BaHNS, aHATTM3UPOBATh MOJYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI;

YMEHHE Yy4acTBOBATh B Y4EOHO-HMCCIICIOBATEIHCKON paboTe MO OHOJIOTHH, SKOJOTHH H
MEAULMHE, MPOBOJUMOM Ha 0a3e MIKOJBHBIX HAy4HBIX OOLIECTB, M IYOJMYHO NPEACTaBIATH
MIOJTy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(EPEHIINAX;

YMEHHUE OLIEHUBATh TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEI0BaHUM B 001aCTH OMOJIOTHH
U MEJUUUHBI (KIOHMPOBAaHMWE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAINPABIECHHOE W3MEHEHHE
reHOMa U CO3JIJaHHEe TPAHCT€HHBIX OPIaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BbIOOP Oyayieil npodeccuoHanbHON AeATeNbHOCTH B
oOnacti OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOI'MH, BETEPUHAPUH, CEIBCKOI0 X03sIMCTBA, MULIEBON
IIPOMBIIUICHHOCTH, YIIIyOJIATh IO3HABATENbHBIM HHTEpEC, HalpaBJICHHBbIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccur U MPOAOIIKEHHE OHOJIOTHYecKOro oOpa3oBaHUS B
OpraHu3alysaX CpeAHEro NpopecCUOHaNbHOIO U BhICHIET0 00pa30BaHUsl.



[IpenmeTrHble pe3ynbTaThl OCBOEHMS ydeOHoro mnpenmera «buosorus» B 11 Kaacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHHUK O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMUpPOBAaHUK COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpa, B TO3HAHUH 3aKOHOB
MPUPOJBI U PELIEHUU SKOJOIMUECKUX MPOOJIEM YEIOBEUECTBA, a TaKXKE B PELIEHUU BOIIPOCOB
palMOHAFHOTO TPUPOAOTIOIB30BAHUS, W B (POPMHUPOBAHWUHM I[IEHHOCTHOTO OTHOIICHUS K
IpUpoJie, OOILIECTBY, YEJIOBEKY, O BKJIAaJ€ POCCUHCKUX U 3apyOeKHbIX Y4EHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BJIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOPas BKIIIOYAET OINpPENEICHUs U
MOHMMAaHHUE CYITHOCTH OCHOBOIOJAraloMIMX OWOJIOTUYECKUX TEPMHHOB M TIOHATHHA (BUI,
JKocucTeMa, Ouocdepa), Ouonormyeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus 3Boitoruu), ydeHus (A. H. CeBeproBa — O HyTSX M HaIpaBJICHUSAX
sBomtonun, B.U. Beprnanckoro — o 6uocdepe), 3akoHbl (reHeTHdecKoro paBHoBecus Jx. Xapau
u B. Baiiabepra, 3apoapimeBoro cxoactsa K. M. bapa), npasuna (munumyma 1O. Jlubuxa,
9KOJIOTMYECKOM MUpaMuUbl SHEPTUH ), TunoTe3sl (Tunotesa «mupa PHK» V. ['unbepra);

YMEHHE BJAJETh OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHHS, WCIOJIb3yeMBIMH B
OMOJIOTMYECKUX HCCIIEeIOBAHUAX MKUBBIX OOBEKTOB U DSKOCHCTEM (ONHUCaHHE, H3MEpEHHE,
HaOJro/IeHNe, HKCIIEPUMEHT), CIIOcO0aMH BBISIBIICHHS M OIICHKH aHTPOIOTCHHBIX M3MEHEHUH B
MIPUPOJIE;

YMEHHE BBIJIENATh CYLUIECTBEHHbIE MPU3HAKU: BHJIOB, OHWOTEOIIEHO30B, AKOCHCTEM U
ouocdepsl, CTAOMIM3UPYIOIIETO, IBUXKYIIETO M Pa3pbIBAIOIIEr0 €CTECTBEHHOIO 0TOOpa,
AJJIONATPUYECKOTO M CUMIIATPUYECKOT0 BUA000pa30BaHMsl, BIMSIHUSA JABUKYILUX CHJI 3BOJIOLMH
Ha reHo(OH]| MOMYJIALUH, IPUCIIOCOOIEHHOCTH OPraHU3MOB K cpejie OOUTaHUs, YepelOBaHUS
HalpaBJIeHUH 3BOJIIOLIMHU, KPYrOBOPOTa BELIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHUE YCTaHABIMBATb B3aUMOCBSI3M MEXIY IPOLECCAMU HBOJIOLHUM, BUXKYILIUMHU
CHJIaMH aHTpPOIIOr€HEe3a, KOMIIOHEHTaMH Pa3IM4HbIX 3KOCHUCTEM M INPHUCIOCOOIECHUSIMH K HUM
OpraHu3MOB;

YMEHUE BBISBIIATH OTJIMYUTENIbHBIE IPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BUIOB
K cpele oOuTaHus, aOMOTHMYECKHMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOLIECTBAX, AaHTPONOT€HHBIX H3MEHEHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOIOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUI JOKa3aTelbCTBA POJCTBA OPraHM3MOB PA3HbIX CUCTEMATHYECKUX TpPYIIII,
B3aMMOCBSI3U OPraHU3MOB U CpeJibl OOUTaHMsI, €IMHCTBA



YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXpPAaHEHHS MHOrooOpa3vsi BHJIOB M OIKOCHUCTEM Kak
YCJIIOBHS COCYLIECTBOBAHUS MPHUPOJIBI U YEIOBEUECTBA;

YMEHHUE pelIath OMOJIOTWYECKHE 3a7ayd, BBISABIATH MPUYUHHO-CIICACTBEHHBIC CBS3U
MEXJly HCCIEAYEeMbIMU OHOJOTMYECKMMH TPOLECCAaMU W SIBJICHUSMH, JI€JIaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHUH IOJTyYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE W MPAKTHYECKHE pabOThI, COONIONATh MpaBWiia MPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIABHIaTh THUIOTE3bI, MPOBEPATh HUX JKCIEPHUMEHTAIBHBIMU CPEICTBAMH,
(bopMynHpys 1eNb UCCIIETOBAHMS, aHATTU3UPOBATH MOJTYYCHHBIE Pe3yIbTAThI U JAETaTh BEIBOIBL;

YMEHHUE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONH padoTe 1Mo OHMOJIOTHH, SKOJOTHU U
MEIMIMHE, TTPOBOJMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IYOJUYHO MPEICTABISATH
MOJTyYeHHBIEC PE3yIbTAaThl HA YICHUUECKUX KOH(DEPEHIINAX;

YMEHHUE OIEHWBATh THUIIOTE3bl W TEOPUH O TMPOUCXOXKICHUH >KU3HH, YEIOBEKa H
YeJIOBEUECKMX pPac, O TPUYHMHAX, MOCIEICTBHIX M Croco0ax MpeaoTBpamleHus] TI00aTbHBIX
W3MEeHEeHul B Ouocdepe;

YMEHHE OCYILIECTBIISTh OCO3HAHHBIN BbIOODP Oyayiel mpodecCHoHaIbHON JesITENbHOCTH B
oOmacti  OWONOTHH, DOKOJOTHH, TPUPOJOTIONE30BaHUS, MEAWIUHBI, OHOTEXHOJIOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CEILCKOTO XO3SICTBA, MHUIIEBOW MPOMBIILICHHOCTH, YIIYOIsTh
M03HABATEIbHBI HWHTEPEC, HAINpPaBJICHHBI Ha OCO3HAHHBIK BBHIOOP COOTBETCTBYIOLIEH
npodeccui W TPOJOJDKEHHWE OHOJOTHMYECKOTO0 O0Opa30BaHWsS B OpPraHU3allUsIX CPEIHETO
poheCCHOHAIBHOTO M BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE INTAHUPOBAHME 10

KJIACC
KosmmmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne i/ Konrpoabsubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypens
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YUCHUE
3 Buonorus kietkn 0.5
4 XuMH4ecKasi OpraHu3aIus KIeTKH 10
5 Crpoenue 1 pyHKIIUU KIETKH 8
6 OOMeH BellecTB U MpeBpallleHue SHEPTUH B 9 1
KIIETKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN IUKIT KIIETKH 6 1
Ctpoenue u pyHKIIMH OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPTaHU3MOB 8 15
1 I'eneTnka — HayKa O HACJIEICTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH N3MEHYMBOCTH 6
14 ['eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 BroTexHOoIOrus ¥ CUHTETHYEeCKAass OUOJIOT s 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne i/ Konrpoabsubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 3apoKIeHNE U Pa3BUTHE IBOJIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Mukpo3BoIOIUS U €€ pe3yabTaTbl 14 2
MaxkposBostonus 1 €€ pe3yabTaTbl 6
[TpoucxoxaeHue U pa3BUTHE KU3HU HA
4 p A p 15 1.5
3emie
5 [TpoucxoxaeHue yenoBeKka — aHTPOTIOTCHE3 10 1
DKOJIOTUSI — HayKa O B3aUMOOTHOLIECHUSIX
6 OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karouien cpesioi
Opranu3Mebl U cpeia OOMTaHUS 15
DKOJIOTHS BUJIOB U MTOMYJISIUI 0.5
DKoJorusi coo0IIeCcTB. DKOJIOTUYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas sxocucremMa
11 UenoBek U OKpyXkarolias cpeia
12 PeszepBHOe Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







IHOYPOYHOE INTAHUPOBAHME 10
KJIACC

Ne

T
i eMa ypoka

KoaunuecTBo 4acoB

KoHnTtpoasHbie

Bcero
padoThl

IIpakTHuyeckue
padoThI

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

buonornsa kak koMIiekcHas HayKa 1 KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMbl U UX CBOMCTBA

ypOBHeBaSI opraHusanus XUBBIX CUCTEM

Hcropust OTKPBITHS M U3YYEHHUSI KIIETKH.
Knerounas teopus

MeTo1bl MOJIEKYJISIPHOM U KJIIETOYHOM
ounonorun. [IpakTudeckas padora «M3yuenune
METOJIOB KJICTOYHOU OHOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUGYTUPOBAHUE,
[T1IP)»

0.5

6 XUMHUYECKUH COCTaB KISTKH

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKH, UX
OuoJioruyeckas POJIb

Opranuyeckue BellecTBa KIeTKU — OeJKH.
8 JlaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB C MOMOIIIBIO KAUEeCTBEHHBIX PEaKIHii»

0.5

CoiicTBa, knaccudukanus u GyHKIUN
0enkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKU —

10
YIJIEBO b

11 Oprannydeckue BenecTBa KIETKH — JIUIUIbI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopaTtopHast pabota «MccrnemoBanue 0
HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3 >
KJIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu AT®. Jlpyrue
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue [JHK. Meto bl reHOMUKH,

TPAHCKPUTITOMHUKH, TIPOTCOMUKH

15 MeToapl CTPYKTYPHOUM OHOJIOTHT

16 Tune! kiierok. [IpokapruoTnueckas KieTka
CrpoeHue 3yKapuOTHYECKOM KIIETKH.

17 [IpakTrueckas pabora «3yuenne cBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapaT KJICTKHA
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas pabota «3ydeHue nBUKEHUS 0.5
LUTOIIA3MbI B PACTUTENIBHBIX KJIETKAX)»

[TomyaBTOHOMHBIE OPTaHOU B! KIETKU:

20 MUTOXOHAPUH, TacTuabl. JlabopaTtopHas 05
pabora «VccnenoBanue mia3Mon3a u '
JeTNIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHBIe OpraHOU/IbI KIETKU

22 Crpoenue u pyHKIMY spa




23

CpaBHUTEIIbHAS XapaKTEPUCTUKA KIIETOK
sykapuort. JlaboparopHas pabora «M3yuenue
CTPOCHHA KJICTOK pa3jIMYHbIX OPraHu3MOB»

0.5

24

ACCUMWISIIHS U TUCCUMIUISAIINS — J[BE
CTOpOHBI MeTabosn3Ma. Tumnsl oOMeHa
BemiecTB. JJaboparopnas padota «M3ydeHue
KaTaJINTUYECKOM aKTUBHOCTU (pepMEHTOB (Ha
MpUMepE aMUIa3bl UK KaTanas3bl)»

25

depMeHTAaTUBHBIN XapakTep peakuui
KJIETOYHOTO MeTabonu3ma. JlabopatopHas
pabora «M3yueHue pepMeHTaTUBHOTO
paciiernieHus IepoKCuaa BOJIOpoJia B
PaCTUTENIbHBIX U )KUBOTHBIX KJIETKaX)

0.5

26

benku-akTuBaTOpBI M OENKU-UHTHOUTOPBI

27

ABTOTpOGHBII TUIT 0OOMEHA BEIIECTB

28

dotocunTes

29

XemocuHtes. JJaboparopnas padora
«CpaBHEHHE MPOLIECCOB POTOCUHTE3A U
XEMOCHHTE32»

0.5

30

AHa3poOHbIe OpraHu3Mbl. Buibl OpoxkeHusl.
Jlaboparopnas pabota «CpaBHEHHE
MPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AdpoOHBIE OpraHU3MBbI. JTambl
HHEPreTHYECKOro oOMeHa

32

3Hepr1/m MeM6paHHOFO TrpaaucHTa IIPOTOHOB.

Cunte3 AT®: pabota nmpotoHHOI AT®-
CUHTa3bl

33

Peakiuu MaTpHUYHOI'O CUHTC3a




34

Tpanckpunuust — matpuunbii cuate3 PHK

35 Tpaucnsmus u e€ sransl

36 KoaupoBanue amunokuciot. Poss pudocom
B OMocuHTE3€e OenKa

37 Opranuzanus TeHOMa y MPOKAPHOT U
JYKapuoT

38 MoJtekyIsipHbIC MEXaHU3MBI SKCITPECCHH
TeHOB Y DYKapuOT
Bupychl — BHEKJIETOUHBIE (OPMBI )KU3HU H

39 oOnurartHele napa3uTel. [IpakTuyeckas 0.5
pabota «Co3iaHre MoJIeNI BUPYCa)

40 BupycHble 3a0071¢BaHNs YeTTOBEKa,
YKUBOTHBIX, PACTCHHI

41 HanorexHosorny B OMOJIOTAY U MEQULINHE

42 JKU3HEHHBIN IUKIT KJIIETKH

43 Martpuunsliii cuate3 JJHK
Xpomocomsl. JlaboparopHas pabota

44 «M3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpernaparax»

45 JleneHue KIETKH — MHUTO3
Tumnb! kieTok. KapruoknuHes v MUTOKUHES.

46 JlabopatopHas pabota «HaOmoieHre Mmuro3a 05
B KJIETKaX KOHUMKA KOpeIlKa JyKa (Ha '
TOTOBBIX MUKpPOTIpEnapaTax)»

47 Perynsimus >ku3HEHHOTO IMKJIA KIETOK

48 OpranusMm Kak eIMHOE LIEN0e




Tkanu pactenwuii. JlabopaTopHas pabota

49 . - 1 0.5
«V3ydenue TkaHel pacTeHHI»
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «3ydeHue TkaHeh 1 0.5
KHBOTHBIX)
Opransel. Cuctemsl opratos. JlJabopaTtopHas

o1 pabora «M3yueHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tenna opraHu3mMoB

53 JIBI>KEHUE OPTaHI3MOB

54 [Intanue opraHn3MoB

55 [MuTaHne MO3BOHOYHBIX )KHBOTHBIX. 1
[MumeBapuTenbHAs CHCTEMa YEJIOBEKA

56 JIbIXaHUE OpraHu3MOB 1

57 JlpIxaHue TT03BOHOYHBIX )KUBOTHBIX U 1
YeoBeKa

58 TpaHCHOPT BEIIECTB y OpraHU3MOB 1

59 KpoBeHocHast cucteMa mo3BOHOYHBIX 1
KHUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opranuzmMoB 1

61 3amura y opraHu3MoB 1

62 NMMyHHas cuctema JenoBeka 1

63 Pa3znpaxxumocTs 1 perynsuus y OpraHu3MoB 1

64 I'ymopanbHast peryisuus 1 SHI0KpUHHAs 1
crcTeMa JKUBOTHBIX M YelloBeKa

65 @DopMBbl pa3MHOKEHUSI OPraHU3MOB 1

66 [TonoBoe pa3MHOKEHUE




67

Meiio3s

68

I'amerorenes. O0pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJaGoparopHas paboTta
«M3ydeHne cTpoeHUs NOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIPEIapaTax»

0.5

69

WNHmBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'EHE3

70

3aksajKa OpraHoB U TKaHEH U3
3apOJbIIIEBBIX JIUCTKOB

71

Poct u paszButHe xuBoTHBIX. JIJabopaTopHas
paboTta «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
3apOJbIIIEH MO3BOHOYHBIX )KUBOTHBIX)

0.5

72

Pa3zmHoOXeHue 1 pa3BUTHE paCTECHUM.
JlabopaTtopHnas paboTta «CTpoeHHE OpPraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U pa3BUTHUA TCHECTUKHA
KaK HayKH

74

OCHOBHBIC IOHSTHS U CHMBOJIBI TCHETHKH.
JlaGopaTtopHnas pabdota «JIpo3odriia kak
00BEKT TCHETHUECKUX MCCIICIOBAHMI»

0.5

75

3aKOHOMEPHOCTH HACJIEJOBAHUS IPU3HAKOB.
MoHorubpuaHoe CKperuBaHue.
[IpakTuyeckas pabora "M3yuenue
Pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS
y Apo30¢uis"

0.5

76

HI/ITOJ'IOFI/ILICCKI/IC OCHOBBEI MOHOPI/I6pI/I,Z[HOFO
CKpCIIBaHHUA




Amnanusupyroniee ckpeuupanue. Henonxoe

77 1
JOMUHUPOBAHHE
JurubpunHoe ckpemuBanue. [Ipakrndeckas
78 pabota «/3y4ueHue pe3yabTaToB 1 0.5
JTUTHOPHUTHOTO CKPEIIUBAHUS Y IPO30 (DHITBDY
79 [{uTolornueckre OCHOBBI JUTHOPUTHOTO 1
CKpCIUBAHUS
80 CueruieHHOE HaclieIOBaHUE IIPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH 1
82 I'enernka momna 1
83 I'eHOTHI KaK 1IEJIOCTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHUS 1
pacTeHHii, ’KUBOTHBIX U YeJIOBEKa
85 HN3MeHunBOCTh MpU3HAKOB. Buib1 1
W3MEHYHUBOCTH
86 MoaudukanroHHast U3MEHUYNBOCTD 1
Bapuanmonsslii psii v BapuauoHHas
kpuBas. JlaboparopHas padoTa
87 «HccnenoBanre 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoenue BapuallmOHHOTO psia U
BapHUallMOHHOW KPUBOW
a8 I'enoTunuyeckast U3BMEHYHBOCTb. 1
KoMOuHaTHBHas H3MEHYUBOCTh
MyrarnmoHHas "3BMeH4MBOCTh. [IpakTiudeckas
89 pabota «Myraun y 1po3o¢uisl (Ha 1 0.5

TOTOBBIX MHUKpOIIpENapaTax)»




3aKOHOMEPHOCTH MYTaLlHOHHOTO TIpoLiecca.

%0 ONUTeHETHKA U STTUTCHOMUKA

01 I'eneruka yenoseka. [Ipakruueckas padora 05
«CocraBieHUe U aHAIHA3 POJIOCIIOBHO '

92 MeToapl METUITUHCKOW T€HETUKU
3HaueHNe MEIUIIMHCKON TCHETUKH B

93 MIPEIOTBPAIICHUH U JICUCHUU TCHETUYECKUX
3a00J1€BaHUI YeIIOBEKA
OCHOBHBIC TIOHSATHS CEJICKIIHH.

94 JlabopaTtopHnas pabota «3y4yenne copToB 0
KYJIBTYPHBIX pPAaCTEHUH W TIOPO,T TIOMANTHUX &
KUBOTHBIX)

MeTop! CeNeKITMOHHOM PaOOTHI.

95 JlabopaTtopHnas padota «/3ydeHne MeTo0B 0.5
CEJIEKIIMU PACTCHUIN
JlocTrKeHMs CeNIeKIIUM PACTEHUI U

96 KUBOTHBIX. [IpakTHueckas pabota
«ITpuBHUBKa pacTeHUiID»

97 CoxpaHeHue, U3y4eHHe U UCIIOJIb30BaHHE
TeHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka U OTpacib

98 npousBojicTBa. [IpakTueckas pabora 0.5
«3yueHne 00beKTOB OMOTEXHOJIOT UM

99 OcHOBHBIE HATPABIICHUS CHHTETHUECKON
ouonoruu

100 XpOMOCOMHAs U TEHHAsl HHKEHEPUS

101 MeunuHckre OHOTEXHOIOTHA




102

PesepBHeiit ypok. [ToBTOpenue, 06001eHue,
CHUCTEeMaTH3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

135




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 OpomormonHas Teopus Y. Jlapuna 1
5 JIBM>KyIIE CHJITBI 3BOJIFOLIMHA BUAOB 110 Y. 1
JapBuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKOM TEOPUH 1
SBOJIIOLIUU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MAKPOIBOJIIOIHUS
6 [onmynsuus — sneMeHTapHas eAMHULIA 1
ABOJIIOLIUU
3aKOH reHETUYECKOro paBHOBecus JIx.
7 Xapau, B. Baitn6epra. Jlaboparopnas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUa»
8 DOnemMeHTapHbIe (DAKTOPHI IBOIIOIUN 1
9 Dddext ocnoBarens. Ipdext 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpanyu. M305s10uu Oy Ismin: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHBII 0TOOP — HaNpaBISIOLINiA 1

(baxTop 3BONIOLUN




12

[TonoBoit oT60p

13

[TpucrocobIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
JlabopaTtopHnas pabota «3yuenue
apoMop(}030B ¥ UANOATANITAIIAN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mopdoorndeckue,
(dbusmoorNYecKue, OMOXUMUIECKUE,
noBesieH4Yeckue. JlaboparopHas pabora
«[IpucnocobieHus OpraHu3MoB U UX
OTHOCHTEIIbHAS [1EIeCO00Pa3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypA.
JlabopaTtopHnas pabota «CpaBHEHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHUIO»

0.5

16

Crpykrypa BUIa

17

BunooOpa3oBanue kak pe3ynbTaT
MUKPO3BOJIIOLUI

18

CBs3b MUKPOSBOJIIOIIMU U
SIMUACMHOJIOTHHN

19

MaKpOSBOJ'IIOI_[I/IH. ITaneonTomornueckue
MCTOJbI U3YUCHUS SBOJIFOIUN

20

BI/IOFGOFpa(bI/I‘-ICCKI/IC MCTOAbI U3YUCHUA
OBOJIFOITNH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC " CPaBHUTCIIbHO-
MOp(pOJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHUA
9BOJIFOIINH




MounekynsapHO-TeHETUYECKHE,

22 OMOXMMHUYECKHE Y MATEMATHYECKHUE
METO/IbI H3yICHHSI IBOJFOIIUU
23 OO0mre 3aKOHOMEPHOCTH 3BOJTFOIHN
24 AJranTuBHAs paauanus.
HepaBHOMEPHOCTH TEMITOB YBOJTFOIIHH
o5 HayuHbIe THITOTE3bI POUCXOKICHUS
JKM3HU Ha 3emie
26 JloHaydHBIC TIPEICTABIICHUS O
3apOKICHUH KU3HH
97 OcHOBHBIE dTalbl HEOPTaHHYECKOM
9BOJIIOIUAN
28 ['umnoTe3sl 3apoXKACHUS KU3HA
Uctopus 3emin 1 METOIbI €€ N3YUEHUS.
29 JlabGopaTtopHnast padota «M3ydeHue u 05
OIMCAHHE UCKOITaEMBIX OCTATKOB
JPEBHUX OPraHU3MOBY
30 HauanbHbie 3Tanbl opraHun4eckon
9BOJIIOLUN
31 DBOJIIOIMS 3YKapUOT
OCHOBHBIE 3TaIbl 3BOTIOLUN
39 pactutenbHOro Mupa. [Ipakruueckas 05
pabora «M3ydyeHue ocobeHHOCTEN '
CTpOEHUS PACTCHHI Pa3HBIX OT/IETIOB)»
33 OCHOBHBIE 3TaITbl YBOJIIOLUH )KUBOTHOTO

MHpa




OBoJrous )KUBOTHBIX. [IpakTrueckas

34 pabora «M3y4ueHne ocobeHHOCTEH 0.5
CTPOCHUS TO3BOHOYHBIX JKHBOTHBIX)

35 PazButuHe xu3HM HA 3emIie IO 3paM U
nepuoiam

36 MaccoBble BEIMUPaHUS —
HKOJIOTUIECKHE KPUIUCHI MTPOIIITIOTO

37 CoBpeMeHHbI! IKOJIOTMUECKU KpU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas CHCTeMa OPTaHHIECKOTO
MIPOIILIOTO

39 OcCHOBHBIE CUCTEMATHYECKUE TPYIIIIbI
OpraHu3MOB

40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKE

41 Pa3BuTuHe npeacraBieHuii o
MIPOUCXOXKICHUH YeJIOBEKa
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabora «M3yyenue ocodbeHHOCTEH 0.5
CTpOEHUS CKEJIeTa YeIOBeKa, CBI3aHHBIX
C TIPSIMOXOXKICHHUEM

43 JIBUKyIIME CUIIBI aHTPOIIOTEHE3a

m CooTHolIeHne OUOJIOTHYECKUX U
COLIMANBHBIX ()aKTOPOB B aHTPOTIOTE€HE3E

45 OCHOBHBIE CTAJMH aHTPOTIOT€HE3a

46 [Taneorenerrka u nMaJeoreHOMHUKA

47 DBOJTIONHUS COBPEMEHHOTO YeIoBeKa




48

UYenoseueckue pacekl. [Ipaktnueckas
paboTta «/3ydeHne 3KOJIOTUIECKUX
aJanTaluil 4YeJI0BEKa)

0.5

49

MG)KI[I/ICIII/IHJII/IHapHI)Ie METOAbI
AHTPOTIOJIOTUH

50

3apoKIeHNE U pa3BUTHE IKOJIOTUN

o1

Merto bl 5xonorun. JlaboparopHas
paborta «M3ydeHue MeTo 0B
HKOJIOTUIECKUX HCCIIECIOBAHUID)

0.5

52

3HaueHne SKOJIOTHUECKNX 3HAHUH JTS
JeJIoBeKa

53

DKoJyiorudeckue GakTopbl

54

Abuotndeckue daxktopsl. CBET Kak
skoJoruueckui paktop. JlabopaTopHas
pabota «BpIsiBIIeHHE TTPUCTTOCOOIEHUI
OPraHu3MOB K BIIMSIHHIO CBETa)

0.5

55

AbuoTtuyeckue gakropsl. TemrepaTypa
KaK 9KOJIOTUYECKUN (haKTop.
JlabopatopHast paboTa «BrisiBieHHE
MPHUCTIOCOOJICHUI OPraHU3MOB K
BIIMSTHHEO TEMIIEPATyphI»

0.5

56

AbuoTtndeckue GakTopsl. BiaxxHOCTh
KaK 9KOJIOTUYECKHI PaKTop.
JlaboparopHas paboTa « AHATOMUYECKHE
0COOCHHOCTH PAaCTEHHUI U3 Pa3HBIX MECT
oOuTaHUs»

0.5

57

Cpenbl 0OUTaHMs OPraHU3MOB

58

buonoruueckue PUTMBIL




59

XKuznennsie GopMbl OpraHu3MOB

60 buoTtnueckue haxTopsl
3HaueHue OMOTHYECKUX B3aMMOICHCTBHIMA

61 JUTSL CYIIICCTBOBAHWSI OPTaHU3MOB B CpeJIe
oburtanus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU
TIOTTYJISIIIAN
OcCHOBHBIE TIOKA3aTEI! MTOMYJISIINH:

63 YHCIIEHHOCTb, ITNIOTHOCTH, BO3PACTHAS H
MOJIOBasi CTPYKTYpa
OcHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

64 POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUTPAIIHH

65 DKoJIOTHYECKasi CTPYKTypa MOMYJISIIUN

66 JlnHaMuKa MOMYJISIIINHA U €€ PEeTyIISIHs

67 KpuBsie pocTa 4uCIEHHOCTH NOIYJISIIIHH.
KpuBbie BbDKHBaHHS
DKoslornyecKas HAIIa BU/IA.

68 JlaGopaTtopHas pabota 05
«[IpucrocoOieHus CeMSH pacTEeHH K '
pacceyieHUIO»

69 Bun xak cucrema momymsiuii

70 3aKOHOMEPHOCTH TIOBEICHUS U MUTPALIUI
YKHBOTHBIX

71 Coo0r111ecTBO OpraHu3MOB — OHOIEHO3

72 DKocucTeMa KaK OTKPHITasi CUCTEMa

73 KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B

OKOCHCTEMC




74

OCHOBHBIC IOKA3aTCIU SKOCHCTEMEI

75 DKOJIOTHYECKHUE TTUPAMUIBI

76 W3meneHust coOOIIECTB — CYKIIECCUH
[TpupoaHbIe YKOCUCTEMBI. DKOCUCTEMBI

7 03€p M peK. IKOCUCTEMBI MOpEH 1
OKECaHOB

78 [TpupoaHbIe YKOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIEMH, ITyCTHIHb

79 AHTPOTIOTEHHBIEC YKOCHUCTEMBI
Ypboskocucremsl. [IpakTnueckas padota

80 «M3y4yeHwue v onrcanue 0.5
ypOOIKOCHCTEMBI
3akoHOMEPHOCTH (DOPMUPOBAHUS

81 OCHOBHBIX B3aMMOICCTBUI OPTraHU3MOB
B 9KOCHCTEMAX
MexaHu3Mbl BO3ICUCTBUS 3arpSA3HEHUI

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYISIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmermianerapHas
000110uKa 3eMu

84 Yuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHS
o6uocdepsl

86 KpyroBopoTsl BeriecTs u
OMOTE€OXMMHUYECKUE IIHKITBI

87 3oHanbHOCTh OHochepbl. OCHOBHBIE

OUOMBI CYILIN




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M MX TIPHYNHBI

90 BosneticTBue yenoBeka Ha Guocdepy

o1 AHTpOIIOTeHHOE BO3/ICHCTBHE HA
PaCTUTENBHBIN U )KUBOTHBIA MU

92 OxpaHa mpupoIsI

03 OCHOBHBIC TPUHIIHAITBI YCTOWYHNBOTO
Pa3BHUTHS YSJIOBEUCCTBA U TIPUPOIBI
PanmoHaibHOE IPUPOIOTIOIH30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpa3zus 3eMiun

95 O6006menune mo Teme «MHUKPOIBOJIOIIHS
" €€ pe3yNnbTaTbD»

9% O6o06mmenue o reme «Maxkpo3BOJTIOIUS
U e€ pe3ybTaTh»

97 O6006menue o reme «IIpoucxoxacHue
Y pa3BHUTHE XU3HU HA 3eMIe»

08 O606menue o reme «IIpoucxoxacHue
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o061IeHHE 110 TeMe «DKOJIOT I — HayKa
0 B3aMMOOTHOIICHHUSAX OPraHU3MOBY

100 O606mu1enue o Teme «OpraHu3mMsl U
cpena OOuTaHUS»

101 O06006111eHNE IO TEME «IKOJIOTHS BUIOB U
TIONYJIALIUI

102 O606mmenue mo Teme «buocdepa —

ri00abHast SKOCUCTEMAY




OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

102

7.5




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJBI U151 VUEHUKA

* buonorus, 10 kacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rnios A.M. u npyrue; nos
penaxuueii [Taceunuka B.B., Akiimonepnoe oouiectBo «M3aatenbeTBo

«IIpocsemmenne»

* buonorus, 11 kmacc/ Iaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue;
nox penakuueit [laceunuka B.B., AkiimonepHoe o01iecTBo
«M3narenscTBO «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJIA

buonorus. 10 kiacc : yueOHuUK /1 00111€00pa30BaTENbHBIX YUPEKACHUN © yIITyOIEHHBIN
yposenb / [B.B. Ilaceunuk u ap.] ; moxa pea. B.B. [Taceunuka. — 2-¢ uza. — M. : [IpocBenienue,
2020. — 336 c. : wir. — (JIuHWS KU3HNA).

buonorus. 11 knacc : yueOHuUK /1 00111€00pa30BaTENbHBIX YUPEKACHUN © yIITyOIEHHBIN
yposenb / [B.B. Ilaceunuk u ap.] ; mox pex. B.B. [Taceunuka. — 2-e u3a. — M. : TIpocBerienue,
2020. — 320 c. : wir. — (JIMHMS KU3HNA).

buonorus. Iloypounsie pazpadotku. 10-11 kiiaccel : yuebHO€e mocobue st
00111e00pa30BaTEeNbHBIX YUpexkKaeHHH | yrinyonéuusiii ypoens / B.B. [Taceunuk, I'.T.
[IBenos, T.M. Edumona ; mox pen. B.B. Ilaceunuka. — M. : I[Ipocemenue, 2017. — 267 ¢. —
(JIuHuA KU3HN).

buonorus. Paboune nporpammel. [Ipeamernas mmnus yaeOHUKOB «JIunus xu3am». 10-11
KJIacCHI : ydeOHOe mocooue st 0011e00pa3oBaTeNIbHBIX YUPEKACHUH : yriIyOnEHHBIN YPOBEHB
/ B.B. ITaceunuk, I'.I". lIsenios, T.M. Edumona ; mox pexa. B.B. [laceunuxka. — M. :
[Ipocsemenue, 2017. — 202 c. : u.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
MHTEPHET-pecypcel

* «Enunas komnexuus Ludpossix ObpazoBaTenbHbIX PecypcoB» (Habop mudpoBBIX pecypcoB
K yueOnukam ymuauu [Tonomapeoit M.H.) (http://school- collection.edu.ru/), http://school-
collection.edu.ru/catalog/rubr/000001a3-a000- 4ddd-0f6b-5a0046b1db44/?interface=pupil
class[]=50 subject[]=29 (o Conumny).

* WWWw.bio.1september.ru—razera «buosorus» -npuoxenune kK «1 ceHTaops».

* http://bio.1september.ru/urok/ - Matepuasbl Kk ypoky. Bece paboThi, Ha OCHOBE KOTOPBIX
CO3/aH cailT, OblIK OMmyOIMKOBaHbI B razeTe "buonorus". ABTopamu caiita mpojenaHa
OombIrast paboTa 1Mo CUCTEMATU3UPOBAHUIO Ta3€THHIX CTaTeH ¢ yUETOM MIKOIBHON ydeOHO
IporpaMmsl 1o npeamery "buonorus".

* WWW.bio.nature.ru — HaydHbie HOBOCTH OHOJIOTHH.

* Www.edios.ru — D#moc — eHTp AUCTAHITHOHHOTO 0Opa3oBaHUsI.

* www.km.ru/education - y4aeOHbIe MaTepuabl U cioBapu Ha caiite «Kuput u Medoauiiy.


http://school-/
http://school-/
http://school-collection.edu.ru/catalog/rubr/000001a3-a000-
http://school-collection.edu.ru/catalog/rubr/000001a3-a000-
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

* http://ebio.ru/ - Dnexrponnbiii yaeouuk «buosorus». CoaepKUT Bce pas/ieiibl OHOJIOTHUH:
0OTaHHKY, 300JI0THIO, AHATOMHIO 1 (PM3HOJIOTHIO YSTIOBEKA, OCHOBBI IIUTOJIOTUH U TCHETUKH,
IBOJIFOI[HOHHYIO TEOPHUIO M 3KOJIOTHI0. MOKET ObITh PEKOMEH/IOBAH yUAIIUMCS JUIs
CaMOCTOSITEIIbHON PaOOTHI.

* http://www.drofa.ru — Karanor u3narensctsa «JIpoday.
* WwWw.bionet.nsc.ru — UHCTUTYT UTOJIOTUH ¥ TEHETHKH.

* CB00O1Hast OOIIEAOCTYITHASI MYJIbTUSA3bIYHAS YHUBEPCATIbHAS HHTEPHET- SHIIUKIIOTICNS,
peanu3oBaHHas Ha npuHIMnax Buku - www.ru.wikipedia.org.

* http://it-n.ru — cetTh TBOPYECKUX yUUTEIICH.

* http://www.medicherb.ru/ - nekapcTBeHHbIE pacTEHUSI.

* http://lekrast.ru/ - nekapcTBeHHBIE PACTCHUSI.

* http://www.flowers.bitrix.ru/catalog/default.asp? - knaccupukaTop pacTeHuii.

* http://www.floralworld.ru/ - mup pacrenuii.

* http://homeflowers.ru/ - komHaTHBIC pacTeHHsI.

* http://www.floranimal.ru/index.php - FLORANIMAL - pacTeHus u )UBOTHEIE.
* http://gribe.ru/ - rpu6sL.

* http://plant.geoman.ru/ - >xu3Hb pacTeHHi.

* http://www.plantarium.ru/ - onpenenurtens pacTeHHH.

* http://www.ecosystema.ru/0O4materials/ventana/index.htm - onpeaenutens pacTeHuid.
* http://biolka.narod.ru/botan.html - 6oranuka.

* http:///cgi-bin/index.pl?idr=704 — Boxopocimu.

* http://biouroki.ru/ - ypoxu 6uosoruu.

* http://iplants.ru/ - koMHaTHBIE pacTCHHUS.

* http:///cgi-bin/index.pl?idr=709 — namopoTHHKH.

* http://www.flower-design.ru/ - 3enéusie uaeu s qoMa.

* http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html -

JINIIANHUKH.
* http://gimn6.ru/sites/kids/belkina/index.htm - 6oranrka. TpaBbl.
* http://www.megabook.ru/Rubricator.asp?RNode=3851 - iBeTKOBBIE pacTEHUSL.
* http://ecocommunity.ru/rb.php?flag=2 subj=11 m=3 - pacrenus Kpacuoii Kauru.
* http://www.megabook.ru/Rubricator.asp?RNode=3847 — mxu.
* http://medgrasses.ru/ - sHIUKIONE AU JICKApCTBEHHBIX PACTCHHUI.
* http://bio.1september.ru/ - snextponHas Bepcus xypHaia buomorus.
* http://tea.volny.edu/index.php - vaii.
* WWw.bionet.nsc.ru — IHCTUTYT [UTOJIOTHH ¥ T€HETHKH.

* CBoGoHast OOIIEIOCTYITHAS MYJIBTHA3BIYHAS YHUBEPCAIbHAS HMHTEPHET- SHIIMKIIOE M,
peann3oBaHHas Ha mpuHIMIax Buku - www.ru.wikipedia.org.

* http://it-n.ru — ceTh TBOPUYECKUX yIUTEICH.

* WWW.ZZru.COM — 3ar10B€IHBIC 30HbI

* http://bird.geoman.ru/ - TTTus.

* http://invertebrates.geoman.ru/ - Hacekombie.


http://ebio.ru/
http://www.drofa.ru/
http://www.bionet.nsc.ru/
http://www.ru.wikipedia.org/
http://it-n.ru/
http://www.medicherb.ru/
http://lekrast.ru/
http://www.flowers.bitrix.ru/catalog/default.asp
http://www.floralworld.ru/
http://homeflowers.ru/
http://www.floranimal.ru/index.php
http://gribe.ru/
http://plant.geoman.ru/
http://www.plantarium.ru/
http://www.ecosystema.ru/04materials/ventana/index.htm
http://biolka.narod.ru/botan.html
http://cgi-bin/index.pl?idr=704
http://biouroki.ru/
http://iplants.ru/
http://cgi-bin/index.pl?idr=709
http://www.flower-design.ru/
http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html
http://gimn6.ru/sites/kids/belkina/index.htm
http://www.megabook.ru/Rubricator.asp?RNode=3851
http://ecocommunity.ru/rb.php?flag=2
http://www.megabook.ru/Rubricator.asp?RNode=3847
http://medgrasses.ru/
http://bio.1september.ru/
http://tea.volny.edu/index.php
http://www.bionet.nsc.ru/
http://www.ru.wikipedia.org/
http://it-n.ru/
http://www.zzru.com/
http://bird.geoman.ru/
http://invertebrates.geoman.ru/

* http://animal.geoman.ru/ - )KusotHbie.
* http://fish.geoman.ru/ - PeiObrI.

* http://www.gbmt.ru/ - T'ocynapcrBennsiit buosnorndeckuit myseit um. K. A. Tumupsizesa.
Buptyansabie skckypcun: JKuBoTHBIE B MU(ax U JiereHnax, JKuBoTHbIE-CTpouTeu, 3a0oTa
o motoMcTBe, OnacHsie )XxuBOTHBIE. L[ndppoBbIe KomTnu GoHAa My3es MOTYT OBITH
HCIIOJIb30BAHBI B KAYECTBE WIIIIOCTPALMi HA YPOKaX U PEKOMEHIO0BAaHbI IS
CaMOCTOSITENIbHOM paOOThI IPU U3YYEHUH MUPA KUBOTHBIX.

* http://www.moscowz00.ru/ - MockoBCKHii 300TapK.

* http://www.paleo.ru/museum/ - [TaseoHTOIOTHYECKUI MY3€EH.

* http://zmmu.msu.ru/ - 3oo0ruueckuii My3eii MOCKOBCKOTO YHUBEPCHUTETA.
* http://iceage.ru/ - Myseii-teatp «Har jie ITHUKOBBIN TIEPHOI».

* www.zooclub.by — mopTan o qoManIHUX )KUBOTHBIX.


http://animal.geoman.ru/
http://fish.geoman.ru/
http://www.gbmt.ru/
http://www.moscowzoo.ru/
http://www.paleo.ru/museum/
http://zmmu.msu.ru/
http://iceage.ru/
http://www.zooclub.by/
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