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MNOACHUTEJBbHAS 3AIIMCKA

IIporpamma mo yue6HoMy npenmery "buonorus” (manee - GHONIOTHS) HA YPOBHE CpeJHEro obmiero oopasoBaHus pa3paboTaHa Ha
ocHoBe PenepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoit denepanun», PIOC COO, Konneniuu
TIperoiaBaHys yaeOHoro npexmera «bHoNorus» 1 OCHOBHBIX MOJIOKEHUH (enepanbHoil padodel IporpaMMbl BOCTIUTAHHS.

Yuebnbiit npeamMeT «buonorusy yriny6néHHoro ypoBHa uzydeHus (10—11 xmacchl) ABISeTCS OAHUM U3 KOMIIOHEHTOB MIPEAMETHOM
obmacti «EcrectBeHHO-HayuHble IpeaMeTb». CornacHo nonoxkeHwsiM ®I'OC COO mpodunbHble yuaeOHBIE IpeaMeTHl, U3yJaeMble Ha
yrIIyON€HHOM YpOBHE, SBIIIOTCSA crmocoboM muddepeHnuanum oOydeHUs Ha YpPOBHE CpEJHEro oOmero oOpa3oBaHHMS W IPHU3BAHEBI
obecrnevnTh MPeeMCTBEHHOCTh MEXTy OCHOBHBIM OOIINM, CpEeAHUM OOIINM, CpeAHUM Hpo(ecCHOHATIbHBIM U BHICIINM 00pazoBaHueM. B
TO € BpeMsl KaKABIH M3 3THUX YYeOHBIX NPEIMETOB IOJDKEH OBITh OPHEHTHPOBAH HA IIPHOPHUTETHOE pEIICHHE 00pa3oBaTENbHEIX,
BOCIIUTATENbHBIX U Pa3BUBAIOLIMX 3a71ad, CBA3aHHBIX ¢ MpodopueHTanueil 00y4arommxcst 1 CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOM
o0JracTi HayYHOTO 3HAHUS, CBI3aHHOTO ¢ OHOJIOTHeH, METUIIMHON, SKOJIOTHEH, TICHXOJIOTHEH, CIIOPTOM HIIM BOSHHBIM JIEJIOM.

[IporpamMma mo yueObHoMy mpenmery "buomorus" naét mpeacTaBieHHE O LETM M 3afadax H3y4deHUs y4deOHOro Ipeamera
«bronorus» Ha yriayOnéHHOM ypOBHE, onperersieT o0s3aTesibHoe (MHBapHAHTHOE) IPEIMETHOE COJepKaHue, ero CTPYKTYPHPOBAHUE IO
paszmenaM M TeMaM, pachlpeleleHHe Mo KiaccaM, PEKOMEHAYeT IOCIeJOBaTeIbHOCTh M3ydeHHs] yueOHOTro Marepuana ¢ yd4EéToM
MEXIPEIMETHBIX 1 BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTO MpoIiecca, BO3PACTHRIX 0COOEHHOCTEN o0y4atomuxcs. B mporpamme mo
OMOJIOTHH peaNn30BaH MIPUHIUIT IPEEMCTBEHHOCTH C M3ydeHHeM OHOJIOTHH Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus, Oiaroxaps 4yemy
MIPOCMATPUBACTCS HANPAaBIEHHOCTh HA TIOCIEAYyIOLlee pa3BUTHE OMOJOTHUECKHMX 3HAHHH, OPUEHTHPOBAHHBIX Ha (POPMHPOBAHHE
€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHMS, DKOJIOTMYECKOTO MBIIIICHHs, IPEACTaBICHUH O 340pOBOM 00pa3e JKH3HH, Ha BOCIHTAHHE
OepeXHOTO OTHOIISHMS K OKpYyKarommed HpHpomHOoW cpexe. B mporpamme mo OGHOIOTHMH TakKe IOKa3aHBI BO3MOXKHOCTH y4eOHOTO
npenmera «buonorust» B peanusanuu TpeboBannit ®T'OC COO k MIaHUPYEeMBIM JIMYHOCTHBIM, METAlPeIMETHBIM M HPEIMETHBIM
pe3ynpraTam oOydeHHs W B ()OPMUPOBAHMH OCHOBHBIX BHAOB y4eOHO-TIO3HABATENILHOM AESATENFHOCTH OOYHYAIOUIMXCS IO OCBOCHHUIO
coJiep KaHus OMOJIOTHUECKOT0 00pa3oBaHUs Ha YPOBHE CpeAHEro 00IIero oopa3soBaHus.

VYueGHbIii npeaMer «buosorus Ha ypoBHE cpemHero obuiero oopa3soBaHus 3aBepliaeT Gnosormyeckoe o0pa3oBaHHE B LIKOJE H
OPHEHTUPOBAH Ha PACIINPEHUE U yIIIyOJIeHNe 3HAaHUH 00YyJaroIIuXcs O )KMUBOI MPUPOJE, OCHOBAX MOJIEKYJISIPHOI 1 KIETOYHOH GHoiIoruH,
9MOPHOJIOTHH 1 OMOJIOTHH Pa3BUTHUS, TEHETHKH, CEJICKIMH, OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YUSHUS U SKOJIOTUH.

Wzyuenne ydebHOro mnpeamera «buonorms» Ha yriyOIeHHOM YpPOBHE OpPHEHTHPOBAHO HA MOATOTOBKY OOYYarONIUXCS K
MOCJIEYIOIIEMY TOJTYYeHUIO OHOJIOTHYECKOro oOpa3oBaHWS B By3aX M OpPraHH3AIMAX CPEIHEro NpOoQecCHOHAIBHOIO 00pa3oBaHMSI.
OCHOBY €T0 COJAep)KaHMS COCTABIISIET CUCTeMa OHOJIOTMYIECKUX 3HAHUH, MOMyYCHHBIX IPH U3YUCHUH O0YYarONIMMIUCS COOTBETCTBYIOLIUX
CHCTEeMaTHUECKUX Pa3eNoB OMOJIOTHH Ha yPOBHE OCHOBHOTrO ofmiero obpasoBanus, B 10—11 kimaccax 3TH 3HaHMS IOJIy4alOT Pa3BUTHE.
Tak, pacmmpeHsl ¥ yriTyOJIeHbl OHOJIOTHYECKHE 3HAHHMS O PACTCHUSX, )XMBOTHBIX, rpubax, OakTepusx, OpraHH3Me 4YelloBeKa, OOLIMX
3aKOHOMEPHOCTSIX JKH3HU, JOTOIHUTENHHO BKIFOUCHBI OHONIOTHIECKIE CBEACHHS IPUKIIAJHOTO U MOMCKOBOTO XapaKTepa, KOTOPBIE MOKHO
HCTIOJIb30BaTh KaK OPUEHTHPHI Ui Tocieayomero Bbibopa mpodeccuu. Bo3mokHa Taroke HMHTerpanus OHOJOTMYECKHX 3HAHUH ¢
COOTBETCTBYIOIMINMH 3HAHHUSAMH, TTOTYI€HHBIMH O0YJarOIIMMHUCS TIPU U3yIeHHN (PU3MKH, XMMHUH, Teorpad iy 1 MaTEeMaTHKH.

CTpyKTypa mporpaMmbl 1o ydeOHOMY mpeamety "Buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIH W 3BOJIIOIUOHHBIA MOIXOMABI K
n3ydeHnto Ouonorun. COTacHO UM, M3y4JaloTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE UIS JKUBBIX CHCTEM pPa3HOTO YpOBHS
OpraHM3alyy, SBOJIOIMH OPraHUYECKOro Mupa Ha 3emie, COXpPaHEeHWs OWOJNOTHYEecCKOro pasHooOpasms riaHeTsl. Tak, B 10 kmacce
H3Y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHS, TEHETUKH W CEJIEKIIUH, ONOTEXHOJIOTUH
U CHHTETHUYECKOH OHMOJIOTWH, aKTyalM3UPYIOTCS 3HAHHSA 00yJalomuXcs M0 OOTaHWKe, 300JI0THH, aHATOMHH, (DH3HOTIOTHH denoBeka. B 11
KJIacce M3y4aloTCs DBOJIIOLIMOHHOE YUEHHE, OCHOBBI DKOJIOTHH H y4eHHe 0 Onochepe.

YueOHbpld mpenmer «buonorus» mpu3zBaH 00ECTIEYHTh OCBOCHHE OOYYArOIIMMUCS OMOJIOTHYECKHX TEOPHHA W 3aKOHOB, HIEH,
MIPUHLUIIOB U MPAaBWI, JISKAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpA, 3HAHWIl O CTPOSHUM, MHOTOOOpa3uH M
0COOCHHOCTSIX KIJIETKH, OpraHW3Ma, MHOMYJSNHH, OHOIEHO03a, SKOCHCTEMBI, O BBIJAIOMINXCS HAYYHBIX IOCTIDKEHHUSIX, COBPEMEHHBIX
HCCIIEI0OBaHUAX B OMOJIOTWH, MPHUKIAJAHBIX acleKTaxX OMOJIOTMYeCKHX 3HaHWH. [IIsi pa3BUTHS M MOJJIEp)KaHUs HHTepeca 00yJaromuxcs K
OHMOJIOTHH HApSAy CO 3HAYUTEIBHBIM O0BEMOM TEOPETHUIECKOTO MaTepHana B COASPKAHHU NPOTPaMMBI 10 OMOJOTHH NPEXyCMOTPEHO
3HAKOMCTBO C UCTOPHEH CTAHOBJIEHMS M PA3BUTHS TOH WM MHOI 0071acTH OHOJIOTHH, BKIAJOM OTEUYECTBCHHBIX U 3apyOeKHBIX YIEHBIX B
pelieHre BaXHEUIINX OHOIIOTMYECKUX U 9KOJOTHUECKUX MPOOIEM.

Lens m3ydenuss ydeGHoro mnpeamera «bHomorus» Ha YrayOlNEHHOM YypOBHE — OBJIQJICHHE OOYJAIOIMMHUCS 3HAHHUSIMH O
CTPYKTYPHO-(DyHKIIMOHAILHOW OpraHU3alliK JKMBBIX CHCTEM DPa3HOrO paHra M NpHOOpETeHHe yYMEHMI HCIONb30BaTh STH 3HAHHUS B
(bopMIpOBaHUH UHTEpEca K ONpefeIéHHOI o0acT mpodecCHOHANBHOM NesTeNbHOCTH, CBSI3aHHOM ¢ OHoorueil, WM K BEIOOPY yIeOHOTO
3aBeJICHUs U1 POJIOJDKEHHST OHOJIOTMYECKOTr0 00pa3oBaHus.

JocTikenne ey n3ydeHus ydeoHoro npeamera «brnonorus» Ha yriayOnéHHOM ypoBHE 00eCTIeunBaeTCs PEIICHUEM CIIeTyIOIIIX
3amad:

OCBOCHHE OOYYAIOMIMMHUCS CUCTEMbI OMOJIOTHYECKHX 3HAaHH: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHSX, KOHICIHIHUSIX, THIIOTE3aX,
3aKOHAaX, 3aKOHOMEPHOCTSX M TIPaBHJIAX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KAapTHHY MHpa; O CTPOEHHH,
MHOT000pa3uu U 0COOCHHOCTIX OMOJIOTHYECKUX CHCTeM (KJIeTKa, OpraHu3M, MOIYIIMs, BH], OuoreoneHos, ouocdepa); o BbLAAIOIIMXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIEIOBAHIAX B OHOJIOTHH,

03HAKOMJICHHE OOYYAIOUIMXCSl ¢ METOJAaMH MO3HAHMS YKMBOW MPUPOJIBI: MCCISIOBATEIbCKUMH METOaMU OMOJIOTHYECKUX HayK
(MOJIEKyYJISIpHOI M KIIETOYHO} OMOIOrny, SMOPHOIIOTUY ¥ OUOJIOTHU Pa3BHUTHS, TCHETUKH M CENEKIIHU, OMOTEXHOJIOTUH W CHHTECTHIECKOH
6MOJIOTUH, MANCOHTOJIOTHH, KOJIIOTHH); METOJAaMU CaMOCTOSTEILHOTO MPOBEICHHS OHOJIOTMYECKHX HCCIEeI0BaHUM B 1aboparopuu u B
npupoze (HabroieHne, U3MepeHne, SKCIIEPUMEHT, MOACINPOBAaHNUE);

OBIIaJicHHE OOYYaIOIVMUCS YMEHHSMH: CaMOCTOSTEIbHO HaXOAWTh, AaHAIM3UPOBAaTh W HUCIIOIH30BATH OHOJIOTHUYECKYIO
nH(OpPMaIMIO; MONb30BaThCS OMOTOTHYECKOH TEPMUHONIOTHEH M CHMBOJMKOW; yCTaHABIMBATh CBSI3b MEXKIY Pa3BUTUEM OMOJOTUH H
COIMAIbHO-9KOHOMHYECKIMH ¥ OSKOJOTHUSCKUMH IpOOIEeMaMH 4YeIOBEYeCTBA; OLIEHWBATh IIOCIEACTBHS CBOECH HEATENEHOCTH IO
OTHOIIEHUIO K OKpY)Karolled NpHpOAHOIl cpeie, COOCTBEHHOMY 3I0POBBIO M 30POBBIO OKPYXKAIOIIMX JIOJEH; OOOCHOBBIBATH H
cobmogate Mepbl NPOQMIAKTHKYA HHMEKIMOHHBIX 3a00JIeBaHUM, IpaBWia IIOBEICHHS B Ipupoje M obecnedeHHs O0e30MacHOCTH



COOCTBEHHOM JKM3HEIEATEILHOCTH B YPE3BBIYAHHBIX CHTYALUAX IPUPOJHOTO U TEXHOIEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIC
Hay4YHbIE OTKPBITHS B 00JIaCTH OHOJIOTHH;

pa3BUTHE Yy OOYYAIOLIMXCS MHTEIUIEKTYAIbHBIX W TBOPYECKHMX CIIOCOOHOCTEH B Ipoliecce 3HAKOMCTBA C BBIIAIOLIMMUCS
OTKPHITUSIMA M COBPEMEHHBIMH HCCIEIOBAHHSIMH B OHOJIOTHH, DEMIAMBIMH €I0 IpOOJIeMaMH, METOHOJOTHeH OHOJIOTHYecKOro
UCCIICIOBAHUS, NMPOBEICHUS SKCIICPUMEHTAJbHBIX MCCIICIOBaHUN, PEIICHUS OWOJIOTHYECKHX 33/1ad, MOACIMPOBAHUS OHOJIOTMYECKUX
00BEKTOB U NPOIIECCOB;

BOCHHTAaHHE y 00yJaloIuxcsl IEHHOCTHOTO OTHOIICHUS K )XMBOW TPHPOJE B LEJIOM M K OTACNIBHEIM €€ 00BEKTaM U SIBICHUSM;
(bopMupOBaHHE 3KOJIOTHYECKOH, FCHETHYECKOW I'PaMOTHOCTH, OOIIEH KyJIbTYphl NOBEACHUS B IPUPOJE; HHTEIPALIMH ECTECTBEHHO-
HayYHbIX 3HAHUH;

nproOpeTeHre 00y4aroIIMMHUC KOMIIETEHTHOCTH B PAllMOHAJIBHOM IPHPOJONOJIB30BaHUU (COONIOICHHE MPABUI TTOBEICHHUSA B
NIPUPOJIE, OXPAHBI BHJOB, IKOCHCTEM, OHOChEphI), COXpaHEeHHH COOCTBEHHOTO 3I0POBBSI U 3[J0POBbSI OKPYIKAIOIIHX JTIOAEH (COOMIOneH s
Mep NpoQHIAKTHKK 3a0oieBaHUi, obecreucHHe OE30MAaCHOCTH JKU3HEACATEIBHOCTH B YPE3BBIYAMHBIX CHUTYalUsX HPHPOTHOTO H
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIB30BaHMs OMOJIOTHIECKUX 3HAHUH M yMEHUH B ITOBCETHEBHOM )KU3HHU;

CO3JaHME YCJIOBMH I OCO3HAHHOTO BbIOOpa  OOY4YalOIIMMHCS  MHIMBUIYaJbHOH  00pa3oBaTeIbHOH  TPacKTOPHH,
CIOCOOCTBYIOLIEH MocnenyromeMy NpodecCHOHAIbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUM C WHIAMBHAYAIbHBIMM HHTEPECAMH U
MOTPeOHOCTSIMH PETHOHA.

OOb11ee YUCIO YacoB, OTBEACHHBIX HA W3YyYCHHE OMOJIOTHH Ha YITyOJCHHOM YPOBHE CpeIHEro oOuiero o0pa3oBaHHs, COCTaBISET
204 gaca: B 10 kiacce — 102 yaca (3 yaca B Hezneno), B 11 kinacce — 102 vaca (3 vaca B HeJemio0).

Ot0op OpraHM3alMOHHBIX (GOPM, METOJOB U CPEACTB OOy4YCHHS OHOJIOTHH OCYIIECTBISIETCA C YYETOM CHEUU(PHKH €ro
COJZIep)KaHUsS M HAIPaBIEHHOCTH Ha IPOJOJDKEHHE OHOJIOTMYECKOT0 00pa3oBaHUs B OPTaHU3ALMSIX CpPeIHEro Mmpo(ecCHOHAIBHOTO M
BBICIIET0 00pa30BaHUS.

OO0s3aTeNbHBIM  YCIIOBHEM TIpH OOy4eHHWH OHONOTHM Ha YIIyOJEHHOM YpOBHE SIBISIETCS NPOBEACHHE JTa0OPAaTOPHBIX H
MIPaKTH4ecKuX padot. Tarke ydacTre 00yJaromUXCsl B BHITOJHEHHN IPOSKTHBIX M YIeOHO-UCCIIEI0BATEIbCKIX padoT, TeMaTHKa KOTOPBIX
OIIPEeJIENACTCS YUUTEIeM Ha OCHOBE MMEIOIMXCSI MATePUAIbHO-TEXHHYECKUX PECYPCOB U MECTHBIX IPHPOJIHBIX YCIOBHUIA.



COJEPKAHUE OBYUYEHUMS
10 KJIACC

ConeprkaHue IPOTPaMMEL, BEIIEIICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY IOCYIapCTBEHHOI ntorosoit arrecrammu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHasi 6HoJIOTUST — KOMIUIEKCHas: Hayka. KpaTkas mcropust pa3BuTus O6uonoruu. buonormdeckne HayKH M M3ydaeMble MU
npoGeMsl. @yHIaMeHTaIbHBIE, IPUKIIaJHEIE H TIONCKOBbIEC HAyJHBIE HCCIIEIOBAHHS B OHOJIOT L.

3HaueHue OHONOrUU B (POPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4HO# KapTuHbI Mupa. [Ipodeccun, cBs3aHHbIE C OHOJIOTHUCH.
3HaueHHe OMOJIOTHH B PAKTUIECKOH AESTENFHOCTH YeI0BeKa: MeIUINHE, CEIIbCKOM X03SHCTBE, IPOMBIIIIIEHHOCTH, OXpaHe IPUPOIBL

JdemMoHcTpauun

Toptpersr: Apuctotens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. lapsun, V. I'apseii, I'. Mennens, B. U. Bepranckuii, 1. II.
ITaBnos, U. . Meunukos, H. 1. Basunos, H. B. Tumocdees-Pecosckuit, k. Yorcon, ®. Kpuk, 1. K. benses.

Tabmunp! u cxemsl: «CBs3b OMOJIOTHU C APYTUMH HayKaMu», «CucteMa OMOJIOTHUECKUX HAYK».

Tema 2. ’KuBble cUCTEeMbI M MX U3yYeHHE

JKuBble cucTeMBl Kak MpeAMeT u3ydeHus Onoisoruu. CBOMCTBA XKUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa, AUCKPETHOCTh U
LEJIOCTHOCTb, CJIOKHOCTh M YIOPSAOYEHHOCTh CTPYKTYPHI, OTKPBITOCTh, CAaMOOpTaHW3alHs, CaMOBOCIIPOM3BEIEHHE, pPa3JpakHMOCTB,
U3MEHUUBOCTH, POCT U Pa3BUTHE.

VYpOBHM OpraHu3alMM JKUBBIX CHCTEM: MOJICKYJSIPHBIH, KICTOYHBIHA, TKAaHEBHIH, OPTaHW3MEHHBIH, IOMYJSIIMOHHO-BHIOBOM,
9KOCHUCTEMHBIH (OMoreoneHoTHYeckuit), Onocdepusiii. [Iporeccs, mporcxoadniue B )KUBBIX cucTeMax. OCHOBHBIE PU3HAKH JKUBOTO. JKI3HB
Kak opma cymecTBoBaHusl MaTepuu. Hayku, n3ydJaroniye >KuBble CHCTEMbI Ha Pa3HBIX YPOBHIX OpTaHN3aLUH.

W3zydenne uBBIX cucteM. MeToxs! Gronorndeckoil Hayku. HaGmonenne, n3Mepenue, SKCIIepUMEHT, CUCTeMaTH3anys, MeTaaHaus3.
ITonsiTe o 3aBucMMOMN M He3aBUCUMOMW nepeMeHHOM. [lnanupoBanue sxcnepumenta. IlocraHoBka U mpoBepka runore3. HyneBast rumoresa.
IonsiTne BEIGOPKHM U €€ TOCTOBEpHOCTH. Pa3bpoc B Gnonornueckux AaHHBIX. OIEHKa JOCTOBEPHOCTH IOJNYYEHHBIX Pe3yJibTaToB. [IpHdnHbI
HCKaXEHHS Pe3yNbTaToB SKcrepuMeHTa. [IoHsITHe CTaTHCTHYECKOTO TecTa.

JleMoHCcTpanuu

Tabmuisl u cxemsl: «OCHOBHBIE NPH3HAKH KHU3HI», «bHomormdeckue cucrembl», «CBOWCTBa JKHBOM MaTepum», «YpPOBHU
OpraHM3alUy XUBOH HPHPOAbD», «CTpOeHHe >KMBOTHOM KIETKH», «TKaHHM KHBOTHBIX», «CHCTEMBI OPTaHOB YEJOBEYECKOTO OpraHH3May,
«bunoreonenos», «buocdepar, «MeTo bl H3yIEHHS )KUBOH IPUPOIBD».

ObopynoBanue: 1adopaTopHOE 000PYIOBaHHUE IS IPOBEACHHS HAOMIOICHUH, N3MEPEHUH, SIKCTIEPUMEHTOB.

IIpakTHYeckas padoTa «l/cnonb30BaHNe Pa3IMYHBIX METOAOB P U3YYECHHUH KHUBBIX CHCTEM.

Tema 3. Buoiorus KJIeTku

Kietka — cTpykTypHO-(QYHKIMOHANEHAs equHKLa xkuBoro. Vcropust otkpeitus kietku. Padotsl P. I'yka, A. Jleenryka. Knerounas
teopus (T. LLIBann, M. Ilneiinen, P. Bupxos). OcCHOBHBIE MOJIOKEHHUS COBPEMEHHOM KIIETOYHOI TEOPHH.

Mertoabl MOJEKYJSIPHOM M KJIETOYHOH OMOJOTHHM: MHUKPOCKOIHS, Xpomarorpadus, 3i1ekTpodopes, METOJ MEYECHBIX AaTOMOB,
quddepeHanTbHoe  EHTPU(YTUPOBAHNE, KYJIBTUBHPOBAHUE KIETOK. M3yuenue Quxcuposanmuvix Kiemok. DIEKTPOHHAs MUKPOCKOIHSL.
Kongoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JleMoHCTpanuu

Toptpertsr: P. I'yk, A. JleBenryk, T. llIBaunn, M. Illneiinen, P. Bupxos, K. M. Bap.

Tabnuis! 1 cxembl: «CBETOBOH MHUKPOCKOI, «IJIEKTPOHHBIH MUKPOCKOI), «ICTOpHSI pa3BUTHSI METOZIOB MUKPOCK OTTHI.

O6opynoBaHne: CBETOBOH MUKPOCKOII, MUKPOIIPETIAPaThl PACTUTENBHBIX, )KHBOTHBIX M OaKTEPHAIBHBIX KIIETOK.

IMpakTuueckast padora «l3yueHne MeETONOB KIETOYHOH Ouonoruu (xpomatorpadus, saekrpodopes, auddepeHraIbHoe
ueHtpudyruposanue, [1LP)».

Tema 4. Xumuueckasi Opranu3amnus KJIeTKH

Xumunueckuil cocTaB KIeTKH. Makpo-, MUKPO- M yJIbTPaMHUKPO3JIEMEHTHL. Boxa u e€ poip kak pacTBOpHTENs, peareHTa, yuacTHe B
CTPYKTYPHPOBAaHUH KIIETKH, TEIIOPETYISUU. MUHEpalbHbIE BEIIECTBAa KIETKH, UX OHWOJOTHMYecKas poiib. Poib KaTHOHOB M aHHOHOB B
KJIETKE.

Oprannyeckre BelecTBa KIETKH. buomormdeckue moiauMmepsl. benkn. AMHHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypsl OenKoBOit
Mosekynsl. IlepBuuHas cTpykTypa Oenka, HeNTHIHAs CBA3b. BTopuyHas, TpeTHuHas, 4eTBEpTHYHAs CTPYKTyphl. [leHaTyparus. CoiicTBa
oenxoB. Kimaccugukanus 6enkos. bronornueckue GyHKIHN O€NKOB. [Ipuonsi.

VYriaeBoasl. MoOHOCaxapubl, AUCAXapUibl, OJUrocaxapuibl W monucaxapuasl. OOIMUil TUIaH CTPOCHUS U (DU3UKO-XHUMHYECKUE
CBOICTBa yrieBoA0OB. buosornueckue (byHKuMM YIIIEBOJOB.

Jlumuapr. TunpodumsHO-THAPOQOOHBIE cBolicTBa. Kiaccndukarus sumumos. Tpurmumepuas!, $ochoIUIHUIb, BOCKH, CTEPOHIBL.
Buonornueckue ¢yHkuuu sunuaoB. OOmime cBoiicTBa OHONOrMYECKHMX MeMOpaH — TeKydecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHMIO,
TIOTYTIPOHHI[AEMOCTb.

Hyxneunossle kucnotsl. JJHK u PHK. Crpoenne HyxienHoBbix kucioT. Hyxmeoruapl. ITpuHnun xomruiementapHocTd. IIpaBuio
Yapragda. Crpykrypa JJHK — nBoiinas cimpans. Mecronaxoxaenue u 6uonorndeckre Gpynkimu JHK. Bugsr PHK. @ynknuu PHK B kietke.

Crpoenne monekynsl AT®. Maxkpospruueckue cBs3u B Monekyne AT®. buomormyeckne ¢ynkimn ATO. BoccraHoBneHHBIE
NepeHOCUUKH, HX OGYyHKUMH B Kietke. [pyeue Hykaeosuompugocpamor (HT®D). CexsenupoBanue JHK. Memoovt eenomuxu,
MPAHCKPUNMOMUKY, NPOMEOMUKU.

CrpykrypHas 6uojorus: OHOXUMHYECKHE U OHMO(U3NUSCKUE HNCCICAOBAHMS COCTAaBa U MPOCTPAHCTBEHHOM CTPYKTYPhI OHOMOJIEKYIL.
Mooenuposanue cmpykmypul u ynxkyuii Ouomonexyn u ux komniexcos. Komnviomepuuiii ouszaiin u opeanuueckuii cunmes OUOMONEKYL U UX
HenpupoOHbIX AHATI0208.

JleMoHCcTpanuu



Ioptpertsr: JI. ITonuwr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paunxnun, @. Canrep, C. [Ipysunep.

Junarpammsl: «Pacnpenenenue XMMHYECKMX 3JIEMEHTOB B HEXXHMBOHM NpUpoAe», «PacnpeneseHne XMMUUYECKUX 3JIEMEHTOB B YKHUBOU
TIPUPOIE».

Tabmuisr u cxemsl: «llepnogudeckas Tabnuia XMMHUYECKUX 3J1€MEHTOB», «CTpoeHHe MONEKyNbl BOAbD», «BemecTtBa B cocTaBe
oprann3mMoBy, «CTpoeHne MoJeKynsl Oenka», «CTpyKTyphl OelKOoBOH MoJeKyibl», «CTpoeHne MOJEKyN yrieBonoB», «CTpoeHHE MOJEKYI
JTUNUAOBY, «HyKienHOBbIe KHCIOTED), «CTpoeHue Moekynsl ATDx.

O6opynoBaHne: XUMHIECKast HOCy/ia U 000pyIOBaHHE.

JlabopaTopnas padota «OOHapyXeHHE OSJIKOB € TIOMOIIBIO KaUeCTBEHHBIX PEaKIIH».

JlabopaTopHasi padora «/cciaenoBaHie HyKIEHHOBBIX KHCIIOT, BBIIEIEHHBIX U3 KIETOK Pa3INYHBIX OPraHU3MOBY.

Tema 5. CTpoenue 1 QyHKIUHU KJICTKH

Tunsl KIETOK: 3yKapuoTHYECKas U MpokapuotHyeckas. CTpyKTypHO-(OyHKIHMOHATIbHBIE 00pa30BaHUs KIETKH.

CrpoeHre TpokapHoTHUecKOW KieTkd. Kierounas crenka Oaxrepmii m apxedl. OcCOOEHHOCTH CTpPOCHHUS TeTepoTpodHOH u
aBTOTPO(HOHN MPOKAPUOTHUECKUX KIETOK. MECTO U posIb NMPOKapHOT B OMOLIEHO3aX.

Crpoenre ¥ (QYHKIMOHMpPOBAHHME JSyKapHOTHYeCKoil KieTkw. Ilmasmarmdeckas wMemOpana (mrasmanemma). CTpykTypa
a3MaTU4eckoii MemOpanpl. TpaHCIOPT BeLIECTB 4epe3 IUa3MaTHYeCKylo MeMOpaHy: maccuBHbIA (quddysus, obneruénnas audoysus),
aKTUBHBIA (NEPBHYHBII M BTOPWUYHBIA AaKTUBHBIA TpaHcnopt). [lomympoHmmaemocts MeMmOpaHbl. PaboTa HaTpuii-KaaneBOro Hacoca.
DHIOINTO3: MHHOIMTO3, (haroruros. Dx3o01uTo3. Kierounas crenka. CTpykTypa M (GYHKIUH KJICTOYHOI CTEHKH pacTeHHi, rpuOOB.

Iuronnasma. Ilutozons. Llutockener. JIpwxeHue muromnasMmbel. OpraHougsl kieTku. OgHOMeMOpaHHBIE OpPTraHOHIBI KIIETKHU:
suomnasMarndeckas cetb (JIIC), anmapar ['onbmkn, TU30COMBI, UX CTpoeHHE W (QYHKIMH. B3anMOCBs3b 0JHOMEMOpaHHBIX OPTaHOHMIOB
kietkn. CTpoeHHe TPpaHyISIPHOTO peTHKyIyMa. Mexanusm Hanpasienuss beaxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenKkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['mankuii (arpaHysipHbIH) dHAOIIIa3MaTHYeCKui peTukyinyM. CekperopHas ¢yHKus anmapara ['onbmku. Moougukayus benkos 6
annapame 1 onvoocu. Copmuposka 6enkoe 6 annapame Ionvoxcu. TpaHCHOPT BeIecTB B KIETKe. Bakyoim pacTHUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

TTomyaBTOHOMHBIC OpPTaHOUBI KJICTKH: MUTOXOHIPUH, TIACTUABL. [Ipoucxoscoenue mumoxonopuu u niacmud. Cumobuoecenes (K.C.
Mepesickosckuii, JI. Mapeynuc). Ctpoerne u (yHKOMM MHUTOXOHAPHH M IUacTui. llepBuuHBIE, BTOPUYHBIE U CIIOXKHBIC IIIACTHMIBI
(hOTOCHHTE3NPYIOIIUX SYKAPUOT. XIIOPOILIACTHI, XPOMOILIACTEL, JISHKOIIIACTHI BHICIINX PACTEHUH.

HememOpannsie opranouzasl kietkd CTtpoeHne u (YHKIMH HeMeMOpaHHBIX OPraHOMAOB KIETKU. PuOoCOMEL. [Ipomescymounvie
Qunamenmol. MUKpObUIAMEHTBL. AKMuHOsbleMUKpoguiamenmsi. MblIICUHbIE KICTKU. AKMUHOGbIE KOMHOHEHMbl HeMbIUEYHbIX KIEemOK.
Muxkpotpy6ouku. Kierounsni nentp. CTpoeHHEe W ABWKCHHE KTYTHKOB M pecHHYCK. MUKpOTpyOoukn muromia3Mel. Llentpuons. benxu,
accoyuuposanmbie ¢ MUKpoguiamenmamu u mukpompybouxamu. Momopuvie benku.

Sapo. OOomnouka sapa, XpOMATHH, KapUOIUIa3Ma, SIAPBIIIKH, WX CTpOeHHE W GYHKIUH. SOepHBIA OETKOBBIA MAaTpPHKC.
IIpocTpancTBEHHOE PACIONIOKEHHE XPOMOCOM B HHTEpGha3sHOM sape. Jyxpomamun u cemepoxpomamun. Bemkum XpoMaTnHa — THCTOHBL
Junamuxa s0epnoui 060104Ky 6 Mumose. A0epuviii mpancnopm.

Knerounsie Brimouenust. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT (PacTUTENbHOU, JKUBOTHOH, TPHOHOI).

JleMoHCcTpanuu

Tloptpetsr: K.C. MepexkoBckuid, JI. Maprymc.

Tabmunp! 1 cxembl: «CTpOEHHE 3YKapHOTHUECKOH KieTkn», «CTpoeHHe XHUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOM KIETKU»,
«CTpoeHre MUTOXOHIPUI», «S11po», «CTpoeHHne MPOKAPHOTHIECKON KIETKI.

OO6opynoBaHne: CBETOBOI MHKpPOCKOI, MHUKPONPENapaThl PACTHTENBHBIX, )KUBOTHBIX KIETOK, MHKPOIpEnapaTsl OaKTepHaIbHBIX
KJICTOK.

JlabopaTopuas padoTta «/3ydeHne cTpOCHNUS KIETOK Pa3INYHBIX OPTaHU3MOBY.

IIpakTHyeckas pagoTa «/I3yueHne CBOHCTB KIETOYHOW MEMOpaHBD».

JlabopaTopHas padora «/ccienoBaHue IIa3MoNN3a U JIETIA3MOJNN3a B PACTHTEIBHBIX KIETKAX».

IIpakTHYeckas pagoTa «/3yueHne BIIKEHHS IUTOIIA3MBI B PACTUTENBHBIX KJIETKaX».

Tema 6. O0MeH BellleCcTB H NMpeBpallieHHe JHEPruM B KIeTKe

ACCUMUIIAIMS U AUCCUMHUIIAIMS — JBE CTOPOHBI MeTabonu3Ma. THIbI 0OMEHa BEIIECTB: aBTOTPO(HBIA W TeTepoTPOdHBIA. YyacTHe
KUCJIOpoJa B OOMEHHBIX Ipolieccax. JHepreTuueckoe obecnedeHne kiuetku: npeppaiieine AT® B oOMeHHBIX mponeccax. DepMeHTaTHBHBII
XapakTep peakiuii KIeToYHoro Merabonm3Ma. OepMeHTHI, UX CTPOEHHE, CBOMCTBA M MexaHI3M aeiictBus. Kodepmentsl. Otamuns gepmenToB
OT HEOpPraHWYECKHX KaTalu3aTopoB. BenKku-akTHBaTOpHl M OENKH-WHTHOMTOPBL. 3aBUCHMOCTh CKOPOCTH (PEpPMEHTATHBHBIX pPEakuuil OT
Pa3IUIHBIX (haKTOPOB.

[TepBUYHBIH CHHTE3 OPraHMYECKHX BELIECTB B KieTke. DOTOCHUHTE3. AHOKcUeeHHblll U OKCUceHHblll homocunmes y 6Gakmepuil.
Csemocobupatowjue nuemenmul u nueMeHmsl peakyuonHo2o yenmpa. Poib XJIopormnactoB B mporecce GpoTocuHTe3a. CBETOBas M TeMHOBas
¢asbl. omoovixanue, Cs., Ca- u CAM-munvr pomocunmesa. TIponykTHBHOCTh (oTOCHHTe3a. BinsiHue pasnuyHbIX (akTopoB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHUE POTOCHHTE3A.

XemocuHTe3. Pa3sHooOpasme OpraHM3MOB-XEMOCHHTETHKOB: HHUTpHOGHIUPYIONHE OaKTepuH, >KeJle300aKTepHuH, CcepoOaKTepuw,
BOJIOPO/IHbIE OaKTepuH. 3HaYCHHE XEMOCHHTE3a.

Amnaspobusle opranu3Mbl. Buasr 6poskenust. [IpoykTsl OposkeHUS ¥ X MCHONB30BaHHUE YEI0BEKOM. AHA3POOHBIE MUKPOOPTaHU3MBI
Kak 00beKThl OMOTEXHOJIOTUU U BO30yauTenu 0oe3Hel.

AdpoOHBIE OpraHM3MBL. JTalbl 3Heprerndeckoro obmeHa. IloxroroButensHbId dTam. [NTHKOMM3 — GECKHCIOPOIHOE paclleIUICHHE
TITFOKO3BL.

Bronornueckoe okucienne, WK KICTOYHOE AbIXaHHE. PO MUTOXOHIpHIHA B Ipoleccax OHOIOTHUecKkoro okucieHus. Llukmmaeckue
peakuu. OxuciurensHoe (ochopupoBanue. Juepeus membpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoii ATD-
cunmasel. TlpenmyniecTBa adpoOHOTO MyTH 0OMEHa BEIIECTB Mepes aHa3poOHbIM. D) (HEKTHBHOCT IHEPTeTHISCKOro 0OMeHa.

JleMoHCcTpanuu



Ioptpetsr: k. [Tpuctan, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabnuws! 1 cxembl: «DoTocuHTe3), «DHEpreTHIecKuii 00Men», «brocuures Genkay, «CtpoeHne pepMeHTay, «XEeMOCHHTESY.

OO6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyI0BaHUE AT IPUTOTOBJICHUS IOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEIapaToB.

JladopaTopHasi pa6ora «/3ydeHue KaTaTUTHYECKOW aKTHBHOCTH (DePMEHTOB (Ha MPHMEpe aMUIIa3bl MM KaTaaasbl).

JladopaTopnas padora «!/I3ydeHne GpepMEHTaTHBHOTO pacIleIIeHHs IIEPOKCHIA BOJOPOJIa B PACTHTENBHBIX M KUBOTHBIX KJIETKaX».

JlabopaTopHas padota «CpaBHEHHE IPOLIECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JlaGopaTopuas padota «CpaBHEHHE IPOLIECCOB OPOKECHUS M JIBIXAHHS».

Tema 7. HacsieacTBeHHass HHGopManus U peanu3auus eé B KJeTKe

Peakunn matpuuHOro cuHresa. IIpuHIMN KOMIJIEMEHTAPHOCTH B PEAKLHUSIX MAaTPUYHOTO CHHTe3a. Peammsanumst HacnencTBEHHOM
nHopmaru. ['eHermueckmii kox, ero cBoictBa. Tpanckpunuust — Marpuudblii  cuHTe3 PHK. [IpmHnmumser  Tpanckpummn:
KOMIUIEMEHTapHOCTh, aHTUMAPAIIIENbHOCT, aCUMMETPUUHOCTb. Co3pesanue mampuunvlx PHK 6 sykapuomuueckoii knemke. Hexooupyiowue
PHK.

Tpancnauus u e€ stamel. Yuactue TpaHcrmopTHeix PHK B Omocunrese Oenxa. YcmoBus OumocuHresa Oenka. Komupoanue
aMUHOKHCIIOT. Pors pubocoM B GnocuHTE3e OernKa.

Cospemennvie npedcmasnenus o cmpoeruu 2enog. OpraHusalys TeHoMa y IPOKapHOT U SYKapHoT. Perymsanus akTUBHOCTH T'€HOB y
npokapuot. ['unore3a omepona (. XKakob, XK. Mano). Monekynapnvie mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynsayuu pabomul 2enos. Perynsnys 0OMeHHBIX IPOIeccoB B KieTke. KileTouHslii romeocras.

Bupycbl — HekieTouHble (OpPMBI KHU3HH M OOMMraTHble napasutbl. CTpOCHHE NPOCTBIX M CIOXHBIX BHUPYCOB, PETPOBUPYCOB,
Oakrepuodaros. JKuszuennwiti yuxn JJHK-codepocawux eupycos, PHK-cooepacawux supycos, baxmepuoghacos. Obpamuas mpanckpunyus,
pesepmasa, unmezpasa.

BupycHsle 3a0o1eBanus 4enoBeka, ;HUBOTHBIX, pactennit. CITN]J, COVID-19, counanbHble 1 METUIUHCKAE TPOOIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6orvwux maccusog («bigdatar) ecmpyxmypnuix 6uonoeuueckux dannvix. Hanomexnonozuu
6 buonozuu u meouyune. Illpoecpammupyemvie Gynxkyuu 6eaxos. Cnocobvl docmasKu 1eKkapcms.

JleMoHCcTpanuu

IToptpersr: H. K. Konbros, 1. M. UBaHoBCKUil.

Tabmuis! 1 cxemsl: «brocunTes Oenkay, «I eHeTnUeckuit Kony, «Bupyce», «bakrepuodarmy.

IpakTHyeckas padora «Co3aHue MOAEIU BHPYCay.

Tema 8. JKuzHeHHBIH ITUKJ KJIETKH

Krnerounsii muki, ero mepuonpl U peryminus. MaTtepdasza m Muto3. OCOOEHHOCTH TMPOLECCOB, MPOTEKAOUMIMX B HHTEpdase.
ToaroroBka kieTku K aeneHuro. IIpecHHTeTHYECKUH (IIOCTMHTOTHYECKHI), CHHTETHYECKHH M IMOCTCHHTETHYECKUH (TIPEMHTOTHYECKHN)
TIepUOIBI HHTEP(a3HL.

Marpuunsiit cuntes JHK — permmmxamms. Ilpunnunsr pernmukamuu JJHK: xomminemeHTapHOCTb, MOTYKOHCEpBATHUBHBIN CHUHTE3,
aHTUnapauienbHocth. Mexanmsm perutukanuu JTHK. Xpomocomsl. Ctpoenne xpoMmocoM. TermoMepsl u Teromepasza. XpOMOCOMHBIN Habop
KIJIETKH — KapuOTHUI. [{UTUTONIHBIA U TarIONAHBIH HaO0opEl XpoMocoM. ['oMoorndaHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jenenve xnetkn — muro3. Craaum MHTO3a M TNPOMCXOJIIIME B HHMX IHporecchl. Tumel mMuTo3a. KapHOKMHE3 M LUTOKHHES.
Bronornueckoe 3HaUeHNE MUTO3A.

Perynsnus MuToTHYecKoro 1ukIia kietku. [IporpaMmupyemas KieTouHast ruOesb — arnornTos.

Krnerounoe s1po, XpoMocoMBl, QyHKIIMOHANBHAS TeHOMHKA. Mexanuzmvl npoaughepayuu, ouggepenyuposku, cmapenus u subeiu
xnemok. «Lugpposas knemka» — 6uoungpopmamuueckue mooenu GyHKYUOHUPOBAHUS KIIETKU.

JleMoHCTpanuu

Tabmump! u cxembl: « KU3HEHHBIN UK KIETKH», «MuTo3», «CtpoeHue xpomocomy, «Pemmukamms JHK».

O0opynoBaHue: CBETOBOH MUKPOCKOII, MUKpOIpenaparsl: «MHUTO03 B KJIETKaX KOPEIIKa JyKay.

JlabopaTopHas padoTta «/I3ydeHre XpoMOCOM Ha TOTOBBIX MHKPOMIpETapaTaxy.

JladopaTopHas pa6ora «HaGmoneHrne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JTyKa (Ha TOTOBBIX MUKpOIIpErnapaTax)y.

Tema 9. CTpoeHue U GyHKIUH OPraHU3MOB

Buonorndeckoe pazHoodpasue oprann3MoB. OTHOKIETOYHbIE, KOJIOHHAIbHbBIC, MHOTOKJICTOYHbIE OPraHU3MBI.

OCOOCHHOCTH CTPOCHHS W JKU3HEACSITENPHOCTH OJHOKJICTOYHBIX OPraHu3MOB. bakTepuu, apxew, OJHOKICTOYHBIC TIPHOBI,
OJHOKJIETOYHBIE BOJIOPOCIH, Jpyrue NpoTHCTH. KoToHnaIbHbIe OPraHu3MEL.

B3anMOCBsI3b 4acTeil MHOTOKJIETOUHOT0 Opranu3ma. TkaHu, oprasbl U cucTeMbl opraHoB. OpraHusM Kak equHoe 1enoe. ['omeocras.

Txanu pacteHuil. THITBI pacTUTENBHBIX TKaHEH: 00pa3oBaTenbHast, IOKPOBHAs, IIPOBOAAIIAS, OCHOBHAs, MexaHHdIecKast. OcoOeHHOCTH
CTpOeHUsI, PYHKIHI U PACIIOI0KCHHUS TKaHEeH B OpraHax pacTeHHUH.

TxaHM XUBOTHBIX M 4eJOBeKa. THITEI KMBOTHBIX TKAaHEH: SIUTENHATbHAs, COCTUHHUTENbHAS, MBIIIeYHas, HepBHas. OCOOEHHOCTH
CTpOeHUsI, PYHKIMI 1 PACTIONI0KCHHUS TKAaHEH B OpraHax )KUBOTHBIX U YeJIOBEKa.

Opransl. BereratuBHble 1 reHepaTUBHbIE OpraHbl pacTeHUH. OpraHel U CHCTEMbI OPraHOB XKHMBOTHBIX U 4YeloBeka. DyHKIUU OpraHoB
W CHCTEM OPTaHOB.

Omnopa Tena opranu3MoB. Kapkac pactenuii. CkeneTs! 0JHOKIETOYHBIX U MHOTOKJICTOUHBIX JKUBOTHBIX. HapyXHBI U BHYTpeHHUIH
ckeneT. CTpOeHHe U TUITEI COSJUHEHUS KOCTEH.

JlBmkeHre opraHu3MoB. JIBH)KEHHE OJHOKJICTOYHBIX OPraHW3MOB: aMmME0OHMIOHOE, IKTYTHKOBOE, pecHH4YHoe. JIBmkeHHe
MHOTOKJICTOYHBIX PACTEHHH: TPONM3MBI W HACTHH. [IBI)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M UeJOBEKa: MBINIEYHAast cucTeMa. Peduiexc.
CkeneTHbIC MBILIIBI U UX padoTa.

ITuranne opranmsmos. IlormomieHwe BOABL, YITIEKHCIOTO Ta3a M MHHEPAIbHBIX BEIECTB PACTCHUSIMHU. [IuTaHMe >KUBOTHBIX.
BayTtpumonoctHoe ¥ BHYTPUKJICTOYHOE THIIEBapeHHWe. [InTaHWe MO3BOHOYHBIX JKMBOTHBIX. OTHENBI IHINEBApUTEIHHOTO TPAKTA.
IIumesaputenbHble xeme3bl. [IumeapuTensHas cucreMa 4eloBeKa.



Jpixanue opranu3moB. Jlpixanue pactenuid. [Ipixanue xuBoTHbIX. Juddy3ust ra3oB depe3 moBepxXHOCTh KiIeTkH. KoxxHoe npixaHue.
JpixarenbHas moBepxHocTh. XKabepHoe u nérodnoe ApIxaHue. JpIxaHue MO3BOHOYHBIX KHBOTHBIX M UEJIOBEKA. DBOMIOIHOHHOE YCIOXKHEHNE
CTpOCHUS JIETKUX MO3BOHOYHBIX JKUBOTHBIX. JIpIXaTeNnbHas CUCTeMa 4YeoBeka. MeXaHu3M BEeHTWIALUY JIETKUX y ITUL U MJICKOIMUTAIOIUX.
Perynsanus npixanus. J{pixarensHbie 00bEMBL.

Tpancnopt BelecTB y opraHu3mMoB. TpaHcnopTHsle cucTeMsl pacTeHuil. TpaHCIOPT BeliecTB y KUBOTHBIX. KpoBeHOCHas cucteMa u
e¢ opransl. KpoBeHOCHas cCcTeMa MO3BOHOYHBIX KMBOTHBIX U 4yenoBeka. Cepalle, KpOBEHOCHBIE COCYbl M KpoBb. Kpyru kpoBooOparieHusI.
DBOJIOIMIOHHBIE YCIIOKHEHHS CTPOEHHST KPOBEHOCHOH CHCTEMBI TO3BOHOYHBIX XKHUBOTHBIX. PaboTa cepaua u e€ perysms.

Brinenenue y opranusmoB. BeigeneHue y pacteHuil. Beinenenue y kuBOTHBIX. COKpaTHTENbHBIE BaKyosd. Oprasbl BBIIEIECHHS.
QunpTpanus, cekpelus U oOpaTHOe BcachlBaHME KaK MEXAaHH3MbI pabOThI OpraHoB BblAeNeHHUs. CBA3b MOJNIOCTU Telda ¢ KPOBEHOCHOU M
BBIJICTIMTEIBHON CHCTeMaMH. BpineneHne y IO3BOHOYHBIX JKMBOTHBIX M denoBeka. [loukwm. CTpoeHue M (yHKIMOHHUpOBaHWE He(poHa.
OO6pa3oBaHHEe MOYH Y YEJIOBEKA.

3amuTa y OpraHiu3MoB. 3aluTa y 0JHOKJIETOYHBIX OpraHn3MoB. CIIopsl OakTepHii ¥ IUCTHI MPOCTEHINNX. 3alUTa Y MHOTOKJICTOYHBIX
pacreruii. Kyrukyna. CpeacTBa macCMBHOM M XMMUYECKOH 3aIUTHl. OUTOHIIUIBL.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M HX NpOHM3BOJHBIE. 3allWTa OpraHu3Ma oT Ooisie3Heil. MIMMyHHas cuctema
yenoBeka. KeToyHbld U TyMOpajbHBIK UMMYHHTET. BpoxnéHueld u mpuoOpeTéHHBIN crnenuduyeckuii MMMyHUTET. Teopus KIOHAIBbHO-
cenekruBHOro nmMmyHuTeTa (I1. Dpmux, ©. M. Beprer, C. Tonerasa). Bocianurensable 0TBETH OpraHU3MOB. Poiib BpOsKIEHHOTO IMMYHHUTETA
B Pa3BUTHH CHCTEMHBIX 3a00JIeBaHHI.

PazgpaxumocTe M perymsiuust y OpraHu3MoB. Pa3apakMMoCTh y OJHOKJIETOYHBIX OpPraHM3MOB. TakcHchl. Pasnpakumocts u
peryiuus y pacteHuil. PocToBble BeliecTBa U UX 3HaUCHHUE.

Hepsras cuctema n peduieKTopHas peryasanus y >KHBOTHBIX. HepBHast cuctema u €€ oTAensl. DBOMIONHOHHOE YCIOKHEHNE CTPOSHHS
HEPBHOW CHCTEMBI y XMBOTHBIX. OTZHENBI TOJIOBHOIO MO3Ta I0O3BOHOYHBIX JKUBOTHBHIX. Peduekc m peduiekropHas ayra. besycioBHble u
YCIIOBHBIE PEIICKCHI.

TI'ymopanbHas peryisainus U S3HIOKPUHHAs CUCTEMa JKMBOTHBIX U uesloBeka. JKenesbl SHIOKPUHHOM cucTeMbl U UX TOpMOHBL. JlelicTBue
TOPMOHOB. B3anMoCBsI3b HEpBHOH 1 SHIOKPHHHOM cucTeM. [ umoranamo-runoduzapHas cucrema.

JdeMoHcTpauun

IToptpert: U. I1. I1aBnos.

Tabmuisl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE Bojgopocimy, «bakrepmm», «lIpocreiimme», «OpraHbt
L[BETKOBBIX pacTeHUi», «CHUCTEMBl OpPraHOB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHEe HaceKOMbIX», «TkaHM pacTeHuil»,
«Kopuesbie cucremer», «CtpoeHme crebms», «CTpoeHHE NHCTOBOM INTACTHHKH», «TKaHM JKHBOTHBIX», «CKkemer deloBeKay,
«[IumeBaputensHas cucteMay», «KpoBeHocHas cucteMay, «JlpixarenbHas cucteMay, «HepBHas cuctemay, «Koxay, «MbllleyHas cUCTEMay,
«BernenuTensHas cucreMa», «HAOKpUHHAs cucTeMa», «CTpoeHme MbImmbl», «MMmyHuHTeTY, «KHIedHomonocTHbIe», «CXeMa HMHUTaHUA
pacTteHnit», «KpoBEeHOCHBIE CHCTEMBI MO3BOHOYHBIX XHMBOTHBIX», «CTpoeHHe ruape», «CTpoeHHe IUaHapum», «BHyTpeHHee cTpoeHHe
JOXJIeBoro 4yepss», «HepBHas cucrema poioy, «HepBHas cucrtema ssrynikuy», «HepBHas cuctema mpecMbIkaromuxcs», «HepBHas cucrema
ntuiy, «HepBHas cucrema mirekonurarommxy», «HepBHas cucrema yenoBekay, «Pediuexcy.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIIpenapaTbl OJHOKIETOYHBIX OpPraHU3MOB, MUKpPOIpENaparhl TKaHEH, paKOBHUHBI
MOJITIOCKOB, KOJIIEKI[IN HACEKOMBIX, UTJIOKOXKHX, )KUBBIE SK3EMIUIIPEl KOMHATHBIX PACTEHHH, repOapiy pacTeHHH Pa3HBIX OTJEIIOB, BIKHBIE
npenapaTtbl JKMBOTHBIX, CKEJIETHl IT03BOHOYHBIX, KOJUICKIHNH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIST 4YeloBeKa, o0opymoBaHHE JUIs
JEMOHCTpAIIMH TOYBEHHOTO ¥ BO3YITHOTO MUTaHUS PACTEHHH, PAaCIIeIUICHNs KpaxMaia i OelKoB 1moJ AelicTBHeM (GepMeHTOB, 000pyJOBaHUE
JUISL IEMOHCTPAIINH OIIBITOB MO M3MEPEHHIO KU3HEHHOH EMKOCTH JErKHMX, MEXaHM3Ma ABIXAaTeIbHBIX IBIKEHHUH, MOJEIH TOJOBHOTO MO3Ta
Pa3INYHBIX KUBOTHBIX.

JlabopaTopnas padoTta «/3ydeHne TkaHEeH pacTEHHI».

JlaGopaTtopHasi pa6oTa «l/3yueHue TkaHel )KUBOTHBIX».

JlabopaTopHas padoTra «/I3ydeHre OpraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3mHokeHHEe U pa3BUTHE OPTAHH3MOB

DopMbI pa3sMHOXKEHHST OPTaHW3MOB: Oecronoe (BKIIOYasi BET€TATHBHOE) M IMOJ0BOE. Buabl Oecronoro pa3sMHOXKEHHS: MOYKOBAHHE,
criopysiiysi, pparMeHTalus, KIOHHPOBaHHE.

[TonoBoe pa3smuoxenue. [lonoBeie kieTku, win rametsl. Meiio3. Craguu meiio3a. [ToBenenue xpomocom B Mmeiiosze. Kpoccunrosep.
Bronormueckuii cMeIcn Meiio3a n mojoBoro nporecca. Melo3 u ero MecTo B )KHU3HEHHOM IMKJIE OPTaHU3MOB.

[Ipen3apoapiiieBoe pasButHe. ['ameToreHe3 y JKMBOTHBIX. I[lonoBble xeie3pl. OOpa3oBaHMEe U pa3BUTHE IOJOBBIX KIIETOK.
Cnepmartorenes u ooreHe3. CTpoeHHE ITOJIOBBIX KIIETOK.

Ono0TBOPEHNE U 3MOPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OINIOOTBOPEHUS: HAapyKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBnayansHOe pa3BHTHE OPTaHM3MOB (OHTOTEHe3). DMOPHONOTHS — HayKa O Pa3BUTHUH OpraHW3MOB. Mopgozenes — ooua u3
2nasubix npodaem smbpuonocuu. Konyenyua mopghozenos u mooenu mopgozenesa. Ctaauu SMOPUOreHe3a XKUBOTHBIX (Ha MPUMEPE JIATYIIKH).
JpoGnenune. Tumsl apoGuenus. [Jemepmunuposannoe u nedepmunuposannoe opobaenue. bnacmyna, munwer 6aacmyn. OcoOeHHOCTH
JIpOOJIeHUsT MIICKOIUTAIOMNX. 3apOABIIIEBble JTHUCTKH (TacTpyJsiims). 3aKiagka OpraHOB M TKaHEH M3 3apOJBINIEBHIX JIMCTKOB. B3amMHOe
BIMSHHE dYacTell pa3BHBAIOLIErocs 3apojplia (3MOpHOHANIbHAS HHAYKLUS). 3akjagka IUIaHa CTPOEHHs >KUBOTHOTO Kak pe3yibTaT
HepapXHUIeCcKUX B3auMOICHCTBHI reHOB. BinsiHre Ha SMOpHOHAIBFHOE Pa3BUTHE PA3INIHBIX (PAKTOPOB OKPYKAIOMIEH Cperbl.

Poct u pasButue xuBOTHBIX. [locTamOproHanbHblil mepuon. Ilpsmoe u Hempsmoe pa3BuThe. PasButHe ¢ metamopdos3om y
0€eCII03BOHOYHBIX U ITO3BOHOYHEIX JKHBOTHBIX. bronormdeckoe 3HaueHHE IPSIMOTO M HEMPSIMOTO Pa3BHUTHS, UX PACHPOCTPAHEHUE B IPHPOJE.
Tunsr pocra XHMBOTHBIX. DaKTOpPhl PETyNAIMU POCTA KHUBOTHBIX M ueloBeka. CTajuM MOCTAMOPHOHAIIBHOTO Pa3BUTHSA Y KHBOTHBIX H
yenoBeka. [lepross! onTOreHe3a denoBeka. CTapeHHe ¥ CMEPTh KaKk OHOJIOTHYECKHE TTPOIIECCHL.

PasmuoxeHue u pa3Butne pactenuil. ['amerodut u cnopodut. Meiio3 B xHU3HEHHOM IHKIe pacTeHnil. OOpa3oBaHKe CIOp B Ipolecce
Mmeiio3a. ['amerorenes y pactenuil. OmIoZOTBOpEeHHE M PAa3BUTHE PACTUTENIBHBIX OPraHU3MOB. J[BOWHOE OIUIOIOTBOPEHUE Y LBETKOBBIX
pactenuii. OOpa3oBaHKe U pa3BUTHE CEMEHH.



MexaHu3MBI PEryJIsUY OHTOTeHe3a Y PACTCHUH U )KUBOTHBIX.

JdeMoHcTpauun

IToptpersr: C. I'. HaBamun, X. [lneman.

Tabmunpr u cxemel: «BereraTuBHOe pasMHOXeHHE», «THIBI Oecrojoro pasMHOXEHHs», «Pa3sMHOXEHHE XJIaMHIOMOHAIBI,
«Pa3mHOXeHHE IBrIIEHB», «PazMHOXeHHE rHApB», «Meio3y», «XpomocoMbl», «I'amerorenesy», «CTpoeHue sIMLEKIETKH U CIIepMaTO30H1a,
«OcHOBHBIE cTaguu oOHTOreHesa», «lIpsMoe u Hempsmoe pasBuTue», «PasBuTue Maiickoro sxyka», «PaszButme capanum», «Pa3Burue
JSTYIIKI, «/]BOMHOE OTIIONOTBOPEHKE Y BETKOBBIX pacTeHHi», «CTpOCHHE CEMSH OJHOJOIBHBIX U ABYAOIBHBIX pacTeHUN», « Ku3HEeHHBIN
LUKJI MOPCKOH KaIycCThl», « ) KU3HEHHBIH UK MXay, «KU3HEHHBIH UK NAOPOTHUKAY, « KU3HEHHBIN IIUKI COCHBI».

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOTIPETIapaThl IMLIEKIETOK U CIIEpMaTO30UA0B, MOJEb « LUK pa3BUTHS JIATYILIKI.

JlaGopaTtopHasi pabota «/3yueHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIperapaTaxy.

IIpakTuyeckast padora «BrIsBIeHIE TPU3HAKOB CXOCTBA 3apOIBIIICH TO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTopHas padota «CTpoeHUE OPraHOB PA3MHOMKEHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTUKAa — HAYKA 0 HACIEACTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB

HWcropus craHOBIEHHS M Pa3BUTHS T'€HETHKH Kak Hayku. PaGoter I. Mennens, I'. ne ®@pusa, T. Moprana. Pormb oTeuecTBeHHBIX
yuéHbIX B pa3Butnu reHetuku. Pa6otsl H. K. Konsnosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®unumyenko, H. B.
Tumoddeena-Pecosckoro.

OCHOBHbBIE TE€HETHYECKHE TOHSATHUS M CHMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIeJbHBIE T'€HBI, albTePHATUBHBIC NPU3HAKH,
JOMHUHAHTHBIA W PELECCHUBHBIA MPHU3HAK, TOMO3MIOTa, I'€TEPO3UIOTa, YHCTash JHMHHS, THOpUAbI, reHotur, (eHoturn. OCHOBHBIE METOJBI
TCHETHKH: THOPUIOIOTHYESCKUH, IUTOJIOTHUCCKHI, MOJICKYJISIPHO -TeHETHYCCKHA.

JdeMoHcTpauun

IToptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A. H. benozepckuii, I'. 1. Kapneuenko, FO. A.
Ounmumaenko, H. B. Tumogees-PecoBckuii.

Ta6murp! 1 cXeMbl: «MeTOo bl TeHETHKIY», «CXEMbI CKPCIIUBAHHS.

JlaGopaTopuas padorta «J/po3oduna kak 0ObECKT FTeHETHYESCKUX UCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBblii 3akoH MeHIenss — 3aKOH €AWHOOOpa3us THOPUIOB MEepBOro MokoyeHus. I[IpaBuio
JIOMHUHHPOBaHMA. BTopoil 3akoH MeHnens — 3aKoH pacUielUIeHHs NMPHU3HAKoB. LluTosormyeckne OCHOBBI MOHOTHOPHIHOTO CKPELIMBAHHS.
T'unore3a YUCTOTHI ramer.

AHnamu3upymomee ckpemuBaHue. [IpoMexyTouHbIi XapakTep HacinenoBaHus. PacuiennieHue NpU3HAKOB MPU  HETOJIHOM
JIOMUHHUPOBaHUH.

Jurnbpungnoe ckpenuBanue. Tpetuii 3akoH MeHIesT — 3aKOH HE3aBUCHMOTO HacJeJOBaHMS MPU3HAKOB. LlUTONIOrHYECKrEe OCHOBBI
TUTHOPHUIHOTO CKPEUIMBAHMS.

CueruieHHOe HacnenoBaHue npusHakoB. PaGotsl T. Moprana. CuensieHHOe HaclieloBaHHE IeHOB, HApPYLIEHHE CLEIUICHUS MEeXIy
reHaMi. XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH.

I'enernka mnosa. XpOMOCOMHBIM MEXaHH3M ONpeIeNieHHs] TMoyia. AYTOCOMBI W TIOJIOBBIE XPOMOCOMBL. ['OMOraMeTHbi H
reTeporaMeTHbIH moil. ['eHeTndeckas cTpyKTypa IMOJIOBBIX XpoMocoM. HacieoBaHre MpH3HAKOB, CHEIUICHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. IlnefoTpornuss — MHOXKECTBEHHOE JIeHCTBUE TeHa. MHOXEeCTBeHHBIN auienu3M. BianmoneiicTBue
HeaJUTeNbHBIX TeHOB. KoMIutemenTapHOCTh. Omucras. [lommmepus.

T'eneTndecknii KOHTPOJb PAa3BUTHS PACTCHHH, XUBOTHBIX W YEIOBEKA, a Takke (PH3HONOTHYECKHX IPOIECCOB, TOBENCHUS H
KOTHUTUBHBIX (QYHKIMHA. ['eHEeTHUYeCKHE MEXaHH3Mbl CHMOMOTCHE3a, MEXAHHU3MBI B3aHMOJCHCTBUS «XO3SMH — MApasduT» U «XO3SUH —
MHUKpOOHOM». | eHeTHYEeCKHe acTIeKThl KOHTPOJIS ¥ I3MEHEHHS HACIIEACTBEHHOW HH(OpMAIINHU B TOKOJICHHUAX KIETOK H OPraHU3MOB.

JleMoHCcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuupr 1 cxembl: «llepBblii U BTOpoil 3akoHbl Menzaens», «Tperuil 3akoH MeHnens», «AHATU3UPYIOUIEE CKPEIIMBAHUEY,
«Henomxnoe pomuHUpoBaHUe», «CIEIUIEHHOE HAcIeJOBaHHE NPU3HAKOB Yy JApo3oduiby, «[eHermka momnay, «KapuoTtum dyemoBekay,
«Kapuorun npozoduinen», «KaproTun nTuub», « MHOXKECTBEHHBIH ajuein3my, «B3anMozaeiicTBie reHOBY.

OO6opynoBaHue: MOJENb /Il AEMOHCTpAllMM 3aKOHOB €IMHOOOpa3us TMOPHIOB NEPBOTO IOKOJECHUS M PACILEIUICHUS MPU3HAKOB,
MOJIENTb JIJIsl IEMOHCTpPAIlMH 3aKOHAa HE3aBHCHMOTO HACIICJIOBAHUS MPU3HAKOB, MOJENb IS JIEMOHCTPAIMH CIECIUIEHHOTO HACIIEIOBaHMUS
MPU3HAKOB, CBETOBOM MHKPOCKOII, MUKpoIpenapar: «/Ipo3oduray.

IpakTuueckast padora «/3ydyeHue pe3yIbTaTOB MOHOTHOPHUIHOTO CKPEIIHBAHHS Y APO30(DIITBD).

IIpakTHyeckasi padora «/3yueHue pe3yIbTaToB AUTHOPUIHOTO CKPELMBAHUS Y APO30(UIBD).

Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH

B3aumoeiicTBre TeHOTHIIA U Cpebl PH (HOPMHUPOBAHUU (PeHOTHUNA. MI3MEHUHBOCTh MPU3HAKOB. KauecTBEHHBIC M KOJMUCCTBEHHBIC
npu3HaKy. Buapl ”3MEHYMBOCTH: HEHACINIEACTBEHHAS M HACIICICTBEHHAS.

MomudukanmonHas H3MEHUYUBOCTh. Poitb cpenbl B (hopMHUpOBaHHN MOIM(DUKAIIMOHHOW M3MEHUYMBOCTH. HopMma peakumu mpu3HakKa.
BapuarvoHHbIi psi ¥ BapuanonHas kpusast (B. Moranucen). CBoiicTBa MOAN(HUKAIIMOHHOI H3MEHUYHUBOCTH.

T'enotunmueckass w3MeHYMBOCTh. CBOMCTBA T'CHOTUIHYECKOW  HM3MEHYMBOCTH. BHIOBl T'€HOTUIMHYECKOW  HM3MEHYHUBOCTH:
KOMGHHaTI/lBHaSI, MyTaLlI/lOHHaH.

KomOunatuBHass m3MeHYHBOCTh. Mel03 W IOJIOBOW MpPOIECC — OCHOBa KOMOMHATHBHOW W3MEHUYMBOCTH. POJb KOMOWHATHUBHOM
HN3MEHYMBOCTHU B CO3/IaHMH T€HETUYECKOr0 pa3Ho0Opa3us B peesax OJHOTO BUAA.

MyrtannonHass U3MEHYMBOCTh. BHIbl MyTaluii: reHHble, XPOMOCOMHbIE, reHOMHbIe. CIOHTAaHHbIE U MHAYLHMPOBAHHBIE MYTallUH.
SlnepHble W nuTomazMaTuueckue Myrauumu. ComaTtuyeckue W MOJoBble MyTaluu. [IpuurHBI BO3HHUKHOBEHUS MyTauui. MyTrareHel U HX
BJIMSHUE HAa OPTaHN3MBbl. 3aKOHOMEPHOCTU MYTAllMOHHOTO Mpolecca. 3aKOH FOMOJIOIMYECKUX PSIOB B HacleICTBeHHOH u3menunBoctu (H.U.
BaeuiioB). BHesnepHast "3BMEHYHBOCTD M HACIICICTBEHHOCTD.



Onueenemuka u dNUEHOMUKA, PONIb INUSEHEMUYECKUX (PAKMOPO8 8 HACIEO0BAHUU U USMEHYUBOCHIU (DEHOMUNUYECKUX NPUSHAKOS Y
Op2aHU3MOG.

JleMoHCTpanuu

[oprpersr: I'. ne ®pus, B. Moranucen, H. Y. BaBuios.

Tabmuis! u cxeMbl: «Buasl u3MeHUHBOCTHY, «MoOAN(UKAIIMOHHAS M3MEHYHBOCTEY, «KOMOWHATHBHAs M3MEHUHBOCTBY, «Meio3»,
«OmnonotBopeHuey, «I'eHeTnueckue 3a001eBaHUs YeTOBEKay», «BUIBI MyTanuii».

O6opynoBaHue: KUBEIE ¥ repOapHbIe SK3eMIUIIPEl KOMHATHBIX pacTeHUH, pUCYHKH ((oTorpadui) )KMUBOTHBIX C PAa3INIHBIMU BHIAMHU
U3MEHUHBOCTH.

JlabopaTopnas padora «lcciaenoBanue 3aKkOHOMEpHOCTEH MOAU(PUKAIIOHHON M3MEeHUYNBOCTH. [locTpoeHne BapuallMoOHHOTO psiia U
BapHUallIOHHOM KPHUBOI».

IIpakTuyeckas padora «MyTtanuu y Apo30uis! (Ha TOTOBBIX MUKPOIIpENnaparax)y.

Tema 14. I'eneTuka 4ej0BeKa

Kapnorun uenoBexa. MexIyHapoaHas NporpaMMa HCCIECHOBAHUS TE€HOMa ueloBeKa. METOAbl M3ydeHHs TCHETHKH YeloBeKa:
TeHEATOTHYECKUH, ONM3HEeNOBEIH, NUTOTCHETHYECKUH, MOMIYJISIHOHHO-CTATHCTHIECKUH, MOJeKyIsspHO-reHeTndeckuil. CoBpeMeHHOoe
OIIpe/ieNieHe TeHOTHUIA: TTOJHOTEHOMHOE CEKBEHHPOBaHME, T€HOTUIMPOBAaHUE, B TOM uucie ¢ momouibio I1[P-anamisa. HacnencTBeHHsle
3a0oyieBaHMsI YesOBeKa. | eHHBIE W XPOMOCOMHEIE OOJIe3HH deloBeka. BoNe3HM ¢ HAcleCTBEHHOH INPeapacIoiIoKEeHHOCThI0. 3HaueHHe
MEIVIUHCKON TeHETHKU B IPEJOTBPALIEHHN U JICYEHHN TeHeTHIEeCKHX 3a00JIeBaHUH deloBeka. MeInKo-TeHeTHIeCKoe KOHCYIbTHPOBaHUE.
CtBonoBble KIeTKU. [IoHATHE «TEeHETHYECKOro rpy3ay. DTH4ecKHue acleKThl HCCIEOBaHUH B 001aCTH PeIaKTUPOBAHUA TEHOMA U CTBOJIOBBIX
KJIETOK.

T'enernueckue ¢GakTOpbl MOBBIICHHON TyBCTBHTEIBHOCTH UENOBEKAa K (PU3MUECKOMY M XHMHYECKOMY 3arpsi3HEHHIO OKpY)Karomeh
cpenbl. 'eHeTnueckast peapacnoloKEHHOCTh YeJI0BeKa K aTOJIOTUM.

JdeMoHcTpauumn

Tabmuus! n cxemsl: «Kapuortumn uenoBekay, «MeToabl H3ydeHUs TeHETHKH YelioBeKay, «['eHeTHdeckue 3a001eBaHuUsI YEIOBEKay.

IIpakTuyeckast padora «CoCTaBIeHUE U aHAIU3 POLOCIOBHON.

Tema 15. Cenekuusi OpraHusmMoB

JloMectukanus UM ceiekuus. 3apoK[CHUE CeleKIMU U JoMecTukanuu. Ydenue H. 1. BasunoBa o LleHTpax mnpoucxoxxaeHus U
MHOT000pa3ust KyIbTYPHBIX pacTeHHH. Poib cenekuuu B CO3JaHUM COPTOB PAacTeHMI M MOpoj *kKHBOTHHIX. CopT, MOpoja, mTaMM. 3aKoH
TOMOJIOTHYECKHX PSJIOB B HacJIeICTBeHHON n3MeHunBocty H. V. BaBmiioBa, ero 3HaueHue 1is CelIeKIMOHHON paboTHI.

Mertoapl ceneKMOHHON paboTel. McKyccTBEHHBIH OTOOP: MAacCOBBIH M WHAWBUIYaJbHBIA. DTambl KOMOMHALIMOHHON CEIEKIIUH.
HWcneitanue npowsBojurteneid mo moroMctBy. OTOOp MO TeHOTHIy ¢ HMOMOIIBIO OIEHKM (EHOTHIA ITOTOMCTBA M OTOOP IO T€HOTHUILy C
nomotipio aHanmuza JJHK.

HckyccTBeHHBII MyTareHe3 Kak METOJl CENEKIIMOHHOI paboThl. PainannoHHbIil 1 XUMUYEeCKUi MyTareHe3 Kak HCTOYHHK MYTalui y
KyJbTYpHBIX ()OpM Oprann3moB. Vcroap30BaHie TEHOMHOTO PeIaKTUPOBaHU M MeTo10B pekoMOnHaHTHBIX JJHK s momydenus ncxomHoro
MaTepHuaia JUIs CEeleKIHN.

[Mony4yenune nomumiaonaoB. BHyTpuBHIoBas rubpuamsanus. BiuskopoicTBeHHOe cKpeluBaHHe, WM MHOpuaMHT. HeponcTBeHHOE
CKpemuBanue, win aytopuamar. [eteposnc m ero mpuumHbL lcmonb3oBanue rerepos3mca B cenekiun. OtnanéHHas TruOpuan3anus.
[peomonenue 6ecruioIust MEXXBUIOBBIX THOPUIOB. JIOCTHIKEHUSI CENIEKIIMU PACTCHHUI U KUBOTHBIX. «3e1éHas pesoioyusy.

CoxpaHeHHE W U3YYeHHE T€HETHYECKHX PECypCOB KyIbTYpPHBIX PACTEHHH M WX IWKUX POJMYEH JUII CO3JaHHS HOBBIX COPTOB U
THOPHIOB CENBbCKOXO3SHCTBEHHBIX KYNBTYp. M3yuenue, coxpanenue u ynpasnenue 2eHeMuyecKUMu pecypcamu CelbCKOXO3AUCIBEHHbIX U
NPOMBICTIOBBIX HCUBOTNHBIX 6 YENAX YAVHUMEHUS CYUeCmEYIOWUX U CO30aHUA HOBbIX NOPOO, JUHUL U KPOCCOB, 8 MOM HUCLe C NPUMEHEHUeM
COBDEMEHHBIX MEeMO008 HAYYHBIX UCCTeO08AHUL, NePedos8blx udell U NepCneKMUGHbIX MeXHOL02UI.

JleMoHCTpanuu

IToptpersr: H. U. Basunos, U. B. Muuypum, I'. /. Kapneuenko, II. I1. Jlykesnenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxembl: «LIGHTPBI NMPOMCXOXKICHUS M MHOTrOO0pa3usi KyJbTYPHBIX PAacTeHUH», «3aKOH TOMOJOTHYECKHX pPsJIOB B
HaCJIeACTBEHHOH M3MEHIHBOCTHY, «MeToabI ceneknum», «OTaanéHHas rudpuansanusy», «MyTtareaesy.

JlaGopaTopHas padoTta «/3yyeHne copToB KyIbTypHBIX PACTEHHH U TOPOJ] JOMAIIHUX KHMBOTHBIX).

JlaGopaTopHas padoTa «/3yyeHne METOIOB CENEKLUH PACTEHUI.

IIpakTuyeckas pabdora «I[IpuBuBKa pacTeHHID».

Ikckypensi «KOCHOBHBIE METO/IBI M IOCTH)KEHHS CENEKIIMU PACTCHHUH U )KMBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO depmy,
COPTOUCIIBITATENBHBII YIaCTOK, B TEINIMIHOE XO3SHCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIH HAYTHOTO IEHTPA)».

Tema 16. BuorexHo0rust 1 CHHTeTHYecKasi 0MOI0TUs

OOBEKTHI, HCIONB3yeMble B OHOTEXHOJIOTHH, — KIETOYHBIE W TKAaHEBBIE KyJIbTYphl, MHKPOOPTAHH3MBI, HMX XapaKTepHCTHKA.
Tpannunom—xaﬂ 6HOTCXHOHOFI/I$[: xne60ne'-leH1/Ie, OJIy4Y€HUE KUCIIOMOJIOYHBIX TIPOAYKTOB, BHUHOJICIIUE. MMKpO6VIOJ’[OFH'—lCCKHﬁ CHHTES.
OOBEeKTH MUKPOOHOJIOTHYECKUX TeXHOIorHi. [Ipon3BoacTBO OenKka, aMHHOKUCIIOT U BUTAMHHOB.

Co3aHue TEXHOJOTHH WM HMHCTPYMEHTOB IIEJIEHANPAaBICHHOTO W3MEHEHHsS M KOHCTPYHPOBAaHHS TEHOMOB C IIENBIO IOTYYCHHUS
OpPraHu3MOB U UX KOMIIOHCHTOB, COACPKAIINX HE BCTPECHAOLINECS B IIPUPOJC OMOCHHTETHYECKHE IIyTH.

Knerounas nmxenepus. MeTonsl KyIbTyphl KIETOK M TKaHEH pacTeHHH M XHBOTHBIX. Kpmobanku. ComaTnueckas THOpuAN3anus u
coMaTHuecKuil smMOpuoreHe3. Vcronp3oBaHue raluioNIOB B CEJNEKLUH pacTeHuid. [lonyuenue monoknonanshwvix anmumen. HMcnonvsosanue
MOHOKIOHANHBIX U NOTUKAOHATLHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OILIONOTBOPEHHE. PEeKOHCTpYKIUS SIMIIEKIIETOK U KIIOHUPOBAaHHE
JKMBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIETOK. Texunonozuu 0300po6neHus, KyloMuuUpoGanus U MUKPOKIOHANLHO20 PA3MHOIICEHUS
CeNbCKOXO3AUCIMBEHHBIX KYAbMYP.

XpoMocoMHasi M TeHHas HHKeHepus. MckycCTBeHHBIN cHHTe3 reHa M KoHcTpynposaHwe pexomOuHanTHBIX JIHK. Cozdanue
mpanceeHHblx opeanu3mos. JIOCTIKEHUs] U MEePCHEKTHBBI XPOMOCOMHONW M T'€HHOM WHXKEHEpHH. DKOJIOTMYECKHE M ITHYECKHEe MPOoOIeMbI
TCHHOW MHXKCHEPUHU.



MenuiuHckue — Ouotexnosnoruu. IloctreHomuast umdposas  Mexuuuua. [II[[P-nuarnoctuka. MerabonoMHbIi — aHamM3,
TEHOLEHTPUUYECKUH aHaM3 MPOTEOMa YeNOBeKa AN OLEHKH COCTOSIHUS €ro 370poBbs. lIcmonp3oBaHME CTBOJOBBIX KIETOK. TapreTHas
Tepanust paka. 3D-OuommkeHepust s pa3paboTKH GyHAAMEHTAIBHBIX OCHOB MEIMIUHCKUX TEXHOJIOTHH, CO3JaHUS KOMIUIEKCHBIX TKaHEH
COUYCTaHHEM TEXHOJIOTHH TPEXMEPHOro OMONPUHTHHTA U cKadBOJIIMHTa 1)1 PeLICHUs 3a/1a4 HePCOHATM3UPOBAHHON MEUIIMHBI.

Co3aHne BEKTOPHBIX BakIMH C Ielbl0 obecredeHHs KOMOMHHUPOBAHHON 3amuTel oT Bo30Oymurtenelr OPBU, ycranosneHue
MOJIEKYJISIPHBIX MeXaHH3MOB (yHkiroHuposanus PHK-conepkamux BHPYCOB, BBI3BIBAIOLIMX 0CO0O OMAacHbIE 3a00J€BaHMS YEJOBEKAa H
JKHBOTHBIX.

JdemMoHcTpauun

Tabmuis! 1 cxemsl: «Vcronabp30BaHHEe MHKPOOPTaHU3MOB B HMPOMBIIUIEHHOM IIPOHU3BOJCTBE», «KierouHas umxkeHepus», «I'eHHas
HHKSHEPHS».

JlabopaTopHas padora «/3ydeHne 0ObEKTOB OMOTEXHOIOTHUI.

IIpakTHyeckas padota «IlorydeHre MOJIOYHOKHUCIBIX IIPOIYKTOBY.

IKekypeusi «bBHOTeXHOOTHS — BaKHEHIIas MPOU3BOJUTENbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOIOTHYECKOE IIPOU3BOJICTBO)).

11 KJIACC

Tema 1.3apoxkaeHune u pa3BuTHE IBOJIOLHOHHBIX MpeJCTaBIeHHI B 0HOI0THI

OpomononHas Teopust Y. [lapeuna. [Ipeanocsuiku BOSHUKHOBEHHS JapBHHU3MA. JKU3Hb U Hay4Has nestenbHocTh Y. JlapBuHa.

JBmwxymme cuibl dBomonu BunoB no Y. JlapBuHy (BBICOKash MHTEHCHBHOCTh Pa3MHOXEHHs OPraHM3MOB, HAacleCTBEHHas
HM3MEHYUBOCTH, 00pH0a 32 CyIIeCTBOBaHHUE, €CTECTBEHHBIH U HCKYCCTBEHHBIH OTOOD).

Odopminenne cunTeTHYeckoil Teopun 3Botoiu (CTI). HelitpanbpHas Teopust sBoronnd. COBpeMEHHAs 3BOIONMOHHAS OHOJIOTHS.
3HaueHUE HBOJIIOLMOHHON TEOPHH B (POPMHUPOBAHIH €CTECTBEHHO-HAYYHOH KapTHHBI MHPA.

JdeMoHcTpauumn

IToptpersr: Apucrorens, K. JIunneir, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U. [dapsun, C. C. Yersepukon, 1. U.
[mansraysen, . Xonneitn, . K. benses.

Tabmuusr n cxemsl: «Cucrema xuBoit npuponsl (mo K. Jlunnerw)», «JlecTHuna >xuBHIX cymectB (mo Jlamapky)», «MexaHn3m
(hopMHpOBaHHS MPHUCIIOCOONICHNH y pacTeHHH U )KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyta myremectsus Y. apsuna», «Haxomku
Y. Hapsunay, «Dopmbl 00pb0bI 3a cymectBoBaHue», «llopombl romybei», «MHoroobpasue KyabTypHBIX (opM KamycTsl», «Ilopomsr
JOMaIIHUX JKHBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHIOB (1o Y. [lapBuHy)», «CxemMa COOTHOIICHHS JABIDKYIIMX CHIJI SBOJIOLHNY,
«OCHOBHBIE TOJIOKEHHUS CHHTETHIECKOH TEOPHH 3BOIIOLIHI.

Tema 2. MuKpo3BoIIOLUSA U €€ pe3y/1bTaThl

Tomymsamus kak >7eMeHTapHas equHHIA 3BoiionuH. CoBpeMEHHBIE METOABI OLEHKHM T'€HETHYECKOTO Pa3sHOOOpasus M CTPYKTYPHI
nonyJsinuil. Mi3meHeHne reHooHa MOMYISIIMU KaK 3JIEMEHTapHOE JBOJIIOIMOHHOE SIBIICHHE. 3aKOH TeHeTHdeckoro paBHoBecus k. Xapaw,
B. Baita6epra.

DneMeHTapHbIe (HAKTOPHI (IBMKYIIUE CHJIBI) 3BOJIOIMH. MyTalMoHHbIH mporiecc. KoMOMHATHBHAS M3MEHUNUBOCTh. [lpeiid reHoB —
ClydaiiHble HEHAlpaBJIeHHbIE HM3MEHEHHs YacTOT aiuleneld B momyisamusax. Dddekt ocHoBatens. Ipgexm OymuLiouH020 20pAbIUKA.
CHudicenue 2eHemu4ecko2o pasHooopasusa: npudunsl u ciedcmeus. llposeienue sgppexma Opetigha 2eno8 8 6OMLUUX U MATBIX NONYAAYUAX.
Murpanuu. M3omsiuunst nonynsiuuit: reorpaduyaeckas (IpoCTpaHCTBEHHAs), OMonornyeckas (pernpo yKTHBHAS).

EcrecTBeHHBII 0TOOp — HampaBIAIOMUA (akTop 5BOMONHU. DOPMBI €CTECTBEHHOTO OTOOpa: ABWKYIIHUH, CTAOWIM3UPYIOLIHHA,
paspbiBarolnil (qU3pynTHBHBIN). [To10BOI 0TOOP. BO3HHUKHOBEHNE U 3BOIIOIHS COITUATBHOTO MOBEACHHS YKHBOTHBIX.

IIpucnoco6meHHOCTs OPraHU3MOB KaK pe3yabTaT MHKPO3BOIIONNH. Bo3HHKHOBEHNE PUCIIOCOOIEHNH Y OpraHu3MOB. ApOMOP(O3HI 1
unuoanantanun. [Ipumepsl mpucnocoOneHHit y opraHn3MoB: Mopdosiorndeckue, (U3HOIOrHYecKre, OMOXMMHUYECKHE, MOBEICHYECKHE.
OTHOCHTENBHOCTH PUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurtepmm u cTpykTypa. BmpmooOpazoBaHme Kak pe3ylbTaT MHKPOIBONMIONMHU. M3omamus — KI04eBOd  (akrop
BunooOpasoBanus. Ilytm ¥ crmocoObl BUIO0Opa3oBaHuWs: aulonaTrpuieckoe (reorpaduyeckoe), CHMIATpHUYECKOe (IKOJIOTHYECKOE),
«MTHOBEHHOE» (HMOJIUIUIONN3AaIHsI, THOPHAN3aIHs). JUTNTeIbHOCTh SBOIOIIMOHHBIX MTPOLIECCOB.

Mexanu3msl HopMUpOBaHUs GHOIOTHYECKOTO pa3zHOOOpasusl.

Pornb sBOMOIIOHHOM OHONOrHK B pa3paboTke HAyYHBIX METOMOB COXPAaHEHHUs OHOpa3sHOOOpasms. MHUKPOIBOMIONNS U KOIBOIOIHS
Mapa3uToB U UX X03s51eB. MexaHn3Mbl pOpMHUPOBaHHS YCTOWYUBOCTH K QHTHOMOTHKAM M CIIOCOOBI GOPBOBI ¢ HEH.

JdeMoHcTpauun

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

Tabmunp! u cxembl: «MyTalMOHHAas M3MEHYUBOCTLY, «llomynsanuoHHas cTpykTypa Buaa», «Cxema HpoOsBICHHS 3aKoHa Xapan—
BaitaGepray», «/IBmxymiye CHIBI 3BONIOIHN», «JKOJIOTHUECKAass M30JLIIUS IMOMYISIMI ceBaHCKOW Qopemmn», «['eorpadudeckas H30ISIUSL
JIMCTBCHHHIIbI CH6HpCKOI>'l U JIUCTBCHHUIIbI )1aprK0171>>, ((nOl’lyJ’[S[LlHOHHbIC BOJIHBI YHUCJICHHOCTU XHWIIHUKOB H XCPTB», «Cxema )leﬁCTBHﬂ
ecTecTBEHHOTO  oTOopa», «@opmbl 0OopsOBI  3a  cymecTBoBaHme», «MHAycTpnambHBII  MenaHHW3M», <« KHUBEIE HCKOIIaeMBIEy,
«[loxkpoBUTENECTBEHHAs  OKpacka JKMBOTHBIX», «lIpemympexnaromas oOKpacka JKMBOTHBIX», «®dusnonorudyeckue amantanumy,
«[IpucrocobIeHHOCTh OPTAaHM3MOB M €€ OTHOCHUTENBHOCThY, «Kpurepmm Buma», «Bumsl-mBoitHukm», «CTpyKTypa BHIa B IIPHPOAEY,
«CriocoOb1 BHI00Opa3zoBanus», «I'eorpaduueckoe BHI000pa3oBaHue TPEX BUIOB JIAHIBIIICHY, «DKOIOTHYECKOE BHA000pa30BaHHE BUIOB
cuHULY, «[lonummonas! pacteHnity, «KanycTHo-penednsiii ruopumy.

O6opynoBanue: repObapuyl pacTeHUH, KOJUICKINH HACEKOMBIX, Yydella IITHIl M 3Bepeil ¢ mpuMepaMu pa3lUYHBIX IPHCIOCOOICHHH,
yydesa NTUL U 3Bepeil pa3HbIX BUIOB, TepOapuy pacTeHuil OJIM3KUX BUIOB, 00pa30BABLIMXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGopaTopuas padoTa «BbIsIBICHHE H3MEHUYMBOCTH y 0COOCH OJTHOTO BHIAY.

JlabopaTopHas padoTta «IIpucnocobnaeHuss OpraHu3MoOB U UX OTHOCUTENbHAS LIEJIeCO00Pa3HOCThY.

JladopaTopHas padora «CpaBHEHHE BHOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.
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Tema 3. MakposBosionusi ¥ e€ pe3yJibTaThbl

Mertoab! usydeHns Makpo3Bomoliuu. [laneonTonornyeckie MeToabl U3ydeHus 3Bomonuy. [lepexonnsie Gopmbl 1 GunoreneTuueckue
PSLIBI OPTaHU3MOB.

buoreorpapuyeckue meronsl usydeHus spomonuu. CpaBHeHue ¢uiopsl M (ayHbl MaTepHKOB M OCTpOBOB. buoreorpaduueckue
obnactu 3eMiH. BUABI-9HAEMHUKN U PEITUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHHUTEILHO-MOP(OIOTHYECKHE METOABl HM3Yy4YEHMS SBOJIIOLMH. ['€HETHYEeCKHe MEXaHM3Mbl 3BOJIOLHU
OHTOTEHE3a M MOSBIICHUS SBOJIONHOHHBIX HOBIIECTB. |'OMOJOTHMYHBIE M aHAJOTWYHBIC OPTaHbL. PynuMeHTapHBIE OpPraHbl W aTaBH3MBIL.
MornekynsapHO-TeHeTU4YeCKHe, OMOXMMUYECKHE M MaTeMaTHUECKUE METOMAbl M3ydeHHs SBOMIONUU. I'omonormynele reHbl. COBpeMEHHbBIE
METO/IbI IOCTPOCHUS (PUITOTEHETHUECKHX JACPEBhEB.

XpOMOCOMHBIE MyTalliK ¥ YBOJIIOIHSI TCHOMOB.

OO0ue 3aKOHOMEPHOCTH (IIpaBWIIA) 3BONIOLMH. [Ipunyun cmenvt @dyuxyuti. HeoOpaTuMOCTh 3BONIONMH. ANANTHBHAS PaIHALMSL.
HepaBHOMEPHOCTH TEMIIOB YBOJIIOIHN.

JdeMoHcTpauun

IToptpetst: K. M. Bap, A. O. KoBanesckuii, ®. Mroiutep, 3. I'ekkens.

Tabnuisl U cxeMbl: «DUITOTSHETHYECKUIN P JTOUIAINY, APXEONTEPHUKC, «3Bepo3yosbie siepsl», «Crerouedansn», «PuHHOPUTHI»,
«CeMeHHEBIe TalopOTHHKNY, «broreorpadudeckue 30061 3eMmmn», «J{peiid KOHTHHEHTOBY, «PenuKTEY, «HavyaapHble cTaani YMOPHOHAIEHOTO
Pa3BHUTHS MO3BOHOYHBIX XXMBOTHBIX», «['OMOJIOTHYHBIE M aHAJOTWYHBIE OpTraHBD), «PyIUMEHTBI», «ATaBU3MBI», «XpPOMOCOMHEBIE HAaOOPHI
YyeJoBeKa U IIHMMIaH3e», «[ JTaBHbIe HANpaBIeHUS IBOMOIMNY, «O0II1e 3aKOHOMEPHOCTH BOJIIOIIAI.

OOopynoBaHne: KOJUICKIUY, TepOapuy, MyJSDKH HCKOIAeMBIX OCTaTKOB OPTraHW3MOB, MYJSDKHM TOMOJIOTHYHBIX, aHAJOTHYHBIX,
PYAUMEHTaPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIUY HACCKOMBIX.

Tema 4. IIponcxoskaenne U pa3BuTHe KU3HA Ha 3eMiie

Hayunsle runmoTessl MpOUCX0XKASHHS KU3HA Ha 3emile. AOGHOreHe3 U naHcnepMus. JJoHaydHbIe IPEICTaBICHUS O 3apOXKICHUN JKU3HU
(xpearionn3M). ['mmore3a MOCTOSIHHOTO CaMO3apOXKICHUS JKU3HH U e€ omposepxeHue omnbitaMu @. Pemu, JI. Cnayumannany, JI. Ilactepa.
IIponcxoxaeHNe )KU3HN 1 aCTPOONOIIOTHSL.

OCHOBHBIE 3Tanbl HEOpraHMYecKod sBomonuu. [lnaHerapHas (Teonoruyeckas) SBONIOUMS. XHUMHUYECKas SBOIIONHA. AOWOTCHHBIN
CHHTE3 OPraHHYCCKHX BellecTB u3 Heopranmieckux. Onpir C. Mumnepa u I'. FOpu. O6pa3zoBanue nonumepoB U3 MoHoMepoB. KoanepBaTHas
runore3a A. M. Onapuna, runote3a mepBudHoro OynpoHa k. XomneitHa, reHetmueckas rumotesa I'. Mémrepa. Pubosumer (T. Yek) u
rumnore3a «vupa PHK» V. I'mnbepra. @opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE ITPOTOKIIETKH.

Uctopus 3emmn u meronsl e mzydeHus. Mckomaemple OpraHHYEcKHe OCTaTKd. 'eoxpoHoiorus u e€ meronpl. OTHOCHTENbHAS U
a0CoMOTHAs TeOXPOHOIIOTHS. ['€0XpOHOJIOrHYecKast IIKajla: S0HBI, Db, TEPHOJIBI, STIOXH.

HauaneHble 3Tansl opranndeckoil sBomonuu. [losBiaeHne M 3BOMIONUS MEPBBIX KIETOK. DBOMIONMSA MeTabonm3Mma. BosHUKHOBeHHE
mepBeIX dKocucteM. CoBpeMeHHBIE MHKPOOHBIC OWMOIUIEHKM KaK aHalor IMepBbIX Ha 3emie coobmiectB. Ctpomartonutsl. [IpokapHoTsl 1
JYKapHOTEI.

IIpoucxoxnenne 5ykapuoT (CHMOHMOTeHe3). OBOIIONMOHHOE TPOUCXOXKICHHE BHPYCOB. I[IpOMCXOXKIEHHE MHOTOKIETOYHBIX
oprann3mMoB. Bo3HHKHOBEHHE OCHOBHBIX IPYIIT MHOTOKJIETOUHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl BONIONUH BBHICIIUX pacTeHWH. OcHOBHBIE apoMopdo3sl pacTeHmil. Brixom pacrenmit Ha cymry. [losBnenne
CIIOPOBBIX PACTEHUI M 3aBOeBaHKHe MMH CyInd. CeMeHHbIe pacTeHHs. [Iponcxoxk/ieHe BETKOBBIX PacTeHHH.

OCHOBHBIE 3Tambl 3BOJIOIHMK >KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl XHUBOTHBIX. BeHnmckas dayna. KemOpuiickuii B3pbIB —
TIOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpaoBEIe KMBOTHBIE. JKU3HE B BoJe. DBONIONMS MO3BOHOYHEIX. [Ipomcxoxnenne ambubnii
penTimii. [IpoucxoxaeHre MIEKOIUTAIONMX U NTHL. [IpuHImn kiroyeBoro apomopgosa. OcBoeHre 0eCrio3BOHOYHBIMU U TTO3BOHOYHBIMU
JKHBOTHBIMH CYTIIN.

Pa3BuTre Xu3HM Ha 3emiie MO 3paM M MEPUOJAM: apXei, MpPOTepo30i, Mmaneo30i, Me3030i, KaiiHO30#. OOmas XapakTepUCTHKA
KIIMMaTa U TeoJIOTHYeCKHuX mporieccoB. [TosBlIeHNe M pacuBeT XapaKTepHBIX OPTaHM3MOB. YTIIe0Opa30oBaHHWE: €ro yCIOBHS W BIHMSHHE Ha
ra3oBbIi COCTaB aTMOC(EpBHI.

MaccoBble BEIMHpPAHUSI — SKOJIOTHYECKHE KPHU3UCHI mponutoro. [TpMuuHBI M CIEACTBHS MacCOBBIX BbIMHpaHHH. COBpeMEHHBIH
9KOJIOTHYECKHI KPU3HC, ero ocobeHHocTH. [Ipobiaema coxpaHeHus OnopasHooOpasus Ha 3emiie.

CoBpeMeHHasi cucTeMa oOpraHudeckoro mwupa. I[IpuHIMIBL Kiaccubukanuyu opraHu3MoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIIbI
OpTaHM3MOB.

JdeMoHcTpauun

Toptpetsr: ®. Penn, JI. Cnayutanuanwy, JI. [Tactep, U. Y. Meunukos, A. . Onapun, Jx. Xonaeiin, ['. Mémnep, C. Mumep, I. IOpmn.

Tabmunp! u cxemsl: «Cxema onbita ©. Peany», «Cxema omnbita JI. ITacTepa o u3ydeHHIo caMo3aposkaeHus KU3Hm», «Cxema onbita C.
Mumnepa, I'. FOpuy», «3Tansl HeopraHndeckoi 3Bomonmy, «I'eoxpoHonorndeckas mKkanay», «HagampHble 3Tambl OpraHMYECKON BOIIIOIAN Y,
«Cxema o0Opa3oBaHHUs DdyKapHoT MyTéM cuMmOHorenesa», «Cucrema xuBOW mpupons», «CTpoeHue Bupyca», «ApoMopdho3bl pacTeHuHii»,
«Punnoputer», «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BoJOpociny, «Mxu», «llamopoTHukmn», «['0J0CEMEHHbIE pPACTCHUSY,
«OpraHsl BETKOBEIX pacTeHHH», «CXxeMa pa3BUTHS KUBOTHOTO MHPay, K ApOMOp(O3bI )KUBOTHBIXY, «[Ipocreiimmey, «KumedHononocTHEIEY,
«Ilnockue uepBuy», «UneHuctonoruey, «PuiObIy, «3eMHOBOIHBIEY, «[IpecMbikaromuecsy, «[Ituiply, «Mitekonuraroumey, «Pa3BuTue U3HU B
apxeiickoit ape», «Pa3BuTHe KU3HU B IPOTEPO30MCKOM dpey, «Pa3BuTHe KU3HH B MaJ€030HCKON 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOI 3pey,
«Pa3BuTHE XKU3HU B KAHO30MCKOM dpe», «COBpEeMEHHAs CHCTEMa OPraHUYECKOTO MUPay.

O6opynoBanune: repOapuy pacTeHHWil Pa3IMYHBIX OTIENIOB, KOJUICKIMH HACEKOMBIX, BIIQKHBIE IIperaparhl KUBOTHBIX, PaKOBHHBI
MOJITIOCKOB, KOJJIEKIMU HIJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX >KUBOTHBIX, Uydesda ITHUIl U 3BEpEH, KONIEKIMH OKaMEHENIOCTEeH, TOJIE3HBIX
HCKOIAEMBbIX, MYJISDKH OPTaHUYECKHX OCTATKOB OPTaHU3MOB.

Bupryansnas snabGopatopHasi padora «MogenupoBanue onbiToB Mmuepa—lOpu 1o m3ydeHmIo aOHOTEHHOTO CHHTE3a
OpraHNYeCcKUX COCAMHEHUI B IEPBUYHON aTMocdepey.

JladopaTopHas padora «/I3ydeHre 1 OIIcaHNe NCKOIIAEMBIX OCTATKOB JIPEBHUX OPTaHH3MOB).
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IIpakTuyeckast padora «3yueHre 0coOCHHOCTEH CTPOCHHS PACTCHUH PA3HBIX OTICIOBY.

IlpakTHueckas padora «3yueHne 0coOEHHOCTEH CTPOECHHS TTO3BOHOUHBIX KMBOTHBIXY.

Tema 5. Ilponcxosxkaenne 4e10BeKa — AHTPONOreHe3

Pa3zpensl 1 3a1auy aHTPONOIOTHUHU. METOABI AHTPOIIONOTHH.

CraHOBJIEHHE IIPEICTABICHNI O IPONUCXOXKICHUN desoBeka. Penmriosnsie Boz3penus. CoBpeMeHHbIe HayYHbIE TEOPHH.

CXx0JCTBO 4YenoBeKa € >KHBOTHBIMH. CHCTeMaTHYeCKOe IOJIoKeHHE 4ernoBeka. CBUAETENbCTBA CXOJACTBA UYEIOBEKAa C )KUBOTHBIMU:
CpaBHUTENHHO-MOP(]OIOrnIecKkre, dMOPHOIIOTHIECKHE, (H3NO0IOro-ONOXUMHUYECKHe, MoBeAeHdeckne. OTINYns dYeloBeKa OT SKUBOTHBIX.
IIpssMoxoskIeHNEe U KOMIUIEKC CBSI3aHHBIX C HUM TMPH3HAKOB. Pa3BHUTHE TOJOBHOTO MO3Ta U BTOPOH CUTHAIIBHON CHCTEMBIL.

Jemwxymiue cuisl (GpakTopsl) aHTponorenesa: GHonornieckue, compansipie. COOTHOIICHHE OHOIOTHUECKUX U COLUATbHBIX (haKTOPOB
B aHTPOIIOTEHE3E.

OCHOBHBIE CTagUM aHTpONOreHe3a. PaHHue denoBekooOpasHble 00E3bsiHBI (IMPOKOHCYNB) W pAaHHHWE TMOHTHIAB — OOIIKME MPEeaKH
YeJI0BEeKOOOPa3HBIX 00€3bsH 1 JII0/eH. ABCTPAJIONNUTEKN — IBYHOTHE IPEIKH JTIofed. UelloBeK yMebli, epBble H3TOTOBICHHUS OPYAUH Tpyaa.
YesoBek MpSAMOXOISIINKA W MEPBBI BBIXOA JoAel 3a mpenensl Adpuxu. YenoBek reiinensOeprckuii — oOmuiA mperok HeaHAEpTalIbCKOTOo
YeJoBeKa U YeJoBeKa pa3yMHOro. YenoBek HeaHAEPTAIbCKUH KaK BAM JIFOJEH XOJIOIHOTO KiInMaTa. YelloBeK pa3yMHbIH COBPEMEHHOTO THIIA,
JIEHHUCOBCKHUH 4eJIOBEK, OCBOSHNE KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneTuka u maneoreHOMHKA.

DOBOJIONNS COBPEMEHHOTO 4elloBeKa. EcTecTBEHHBIH OTOOp B MOIMYISIIUSAX YeloBeka. MyTalMOHHBIH IIpomecc W HOIUMOPQH3M.
[NomymnsruoHHbIe BOIHEL, Apel¢ reHoB, MUrpanus U «3((GEeKT OCHOBATEI» B IMOMYJIALMIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacel. Ilonstue o pace. bompiime pachl: eBpomeouaHas (eBpasuiickas), aBCTpajo-HETpOHMIHAs (PKBAaTOpUANIbHAA),
MOHTOJIOMIHAs (a3MaTCKO-aMepHKaHcKas). Bpems W myTw pacceneHus dYeloBeka IO IulaHeTe. EMMHCTBO uenmoBeueckux pac. Hayunas
HECOCTOSTENBHOCT pacu3Ma. [IprucrocoOneHHOCT YenoBeka K pa3HbIM YCIOBHSAM OKpYyKaromlei cpensl. BiusiHue reorpadudeckoit cpenst u
npeiica reHoB Ha MOP(OJIOTHIO U (PU3MOJIOTHIO YeTIOBEKa.

MexaucuuIinHapHBle  METOABl B (u3myeckoil  (OMOJOTWYecKol) aHTPOIOJOTHH. OJBOJIOIHMOHHAS  aHTPONOJOTHA K
NaJICOAHTPOIIONIOTHSL  YEJIOBEUSCKUX IOMYIIUH. bBHoconnanbHele HCCIeNOBAaHMS NPHPOABI deJoBeka. llccienoBaHHWEe KOIBOJIIOIAU
OMOJOTUUECKOTO U COIIUAIIBHOTO B UEJIOBEKE.

JdeMoHcTpauun

IToptpetsr: Y. apsun, JI. JIuku, f. 5. Porunckuit, M. M. I'epacumos.

Tabmuis! u cxemsl: «MeToaBI aHTPONIOTIOTUIY, «I 00BHON MO3T 4YenoBekay, «demoBekooOpasHble 00e3biHBIY, «CKeNeT deloBeka u
CKeJIeT MIMMITaH3e», «PyINMEHTHI U aTaBU3MbI», «J[BIKYIIHE CHIIBI aHTPOIIOTeHEe3ay, «DBOMIOIMOHHOE IPEBO YEIOBEKa», «ABCTPAJIOIHUTEKY,
«UYenoBex ymenblity, «HenoBek mnpsmoxomsmuiy, «/lenucoBckuil yenoek» «Heannepranbubl», «KpomanboHubD», «I[Ipenku uenoBekay,
«JTaIIbl SBOJIOLNH YelIoBeKay, «Packl yenoBekay.

ObopynoBaHue: MyJSDKA OKaMEHENOCTEeH, MPeAMETOB MaTepHANbHOW KYJIBTYPHI MPEAKOB YEIOBEKa, penpoiyKuuu (¢pororpadum)
KapTHH ¢ MU(POJIOTHIESCKUMH 1 OMOIECHCKIMH CIO’KETaMH MPOUCXOKACHHS YeNoBeka, (oTorpaduu HaX0JOK HCKOMAEMbIX OCTATKOB YEIOBEKA,
CKeJIeT 4elloBeKa, MOJeNIb Yepemna 4eloBeKa M Yeperna INMMIaH3e, MOJENb KHCTH YelOBeKa M KUCTH LIMMIIaH3e, MOJEIM Topca IPEIKOB
YJeI0BeKa.

JlaGopaTopuas padora «/3yucHne 0COOCHHOCTEH CTPOCHHUS CKeJIeTa YeOBEKa, CBA3aHHBIX C MPSIMOXO0KIACHUEM).

IpakTuyeckas pagora «/3ydeHne IKOIOTHIESCKIX aJalTalllii YeI0BEKay.

Tema 6. IxosiorHsi — HAyKa 0 B3aHMOOTHOIIEHUSIX OPTAaHN3MOB M HATOPTraHN3MEHHBIX CHCTEM C OKpY KaouIei cpenoit

3apoxIeHne W pa3BUTHE dKojorud B Tpynax A. I'ymGompara, K. @. Pymse, H. A. CesepuoBa, D. I'ekkens, A. Tencmu, B. H.
CykauéBa. Pa3nens! u 3agaun sxonorun. CBs3b 3KOJIOTHH C JPYTHMH HayKaMH.

Mertons! sxonoruu. [loneBsie HaOMIOEHHS. DKCIIEPUMEHTHI B 9KOJIOTHHU: TIPUPOIHEIE U JlabopaTopHble. MoienMpoBaHie B SKOJIOTHH.
MOHHUTOPUHT OKPYKalOIIeH cpebl: IOKATbHBINA, pETHOHATBHBIA U TII00ATBHBIH.

3HaueHUE DKOJIOTMYECKHMX 3HAHHWH JUIA 4YelloBeKa. DKOJIOTMYECKOe MHPOBO33PEHHME KaK OCHOBA CBsI3el UEOBEYECTBA C IPHPOJIOH.
DopmupoBaHHE KOIOTUYECKOH KYIBTYPHI H 3KOJIOTHIECKOI TPaMOTHOCTH HAaCENEHHS.

JleMoHCTpanuu

Toptpetsr: A. 'ymbonbar, K. ®@. Pymse, H. A. Ceseprios, 3. 'ekkens, A. Tencmu, B. H. Cykaués.

Tabnuis! 1 cxemsl: «Pazzessl sxonoruny, «MeTopl IKooruny, «CxeMa MOHUTOPHUHTA OKPY)KAIOIeH CPEab».

JlabopaTopHas padoTa «I3ydeHne METO0B SKOJOTHUYECKHUX UCCIIEIOBAHUMN».

Tema 7. Opranusmsl 1 cpesa o0UTaHUSA

Dkonornueckue GakTopsl U 3aKOHOMEPHOCTH X AeicTBus. Kiaccuduxaius sxonorndeckux Gakropos: abHOTHUECKHE, OHOTHIECKHE,
anTporioreHHsie. OOmMe 3aKOHOMEPHOCTH JeHCTBHS SKojormdeckux ¢axropoB. I[Ipasmmo mummmyma (K. Ilmpenrens, FO. JInbwux).
TonepaHTHOCTh. DBPHONOHTHBIC U CTCHOOHOHTHBIC OPTaHM3MBI.

Abnortnueckre (aktopel. CBer Kak dKonormdeckui Qakrtop. [leiicTBHe pa3HBIX YJacTKOB COJHEYHOIO CHEKTpa Ha OPraHU3MBL
DKOJOTHYECKHE I'pynIibl paCTeHI/Iﬁ U )KMBOTHBIX 10 OTHOLICHHIO K CBETY. CurnanbHast POJb CBETA. CDOTOl'lepI/IOIJ,I/I:}M.

TemnepaTypa Kkak oskomorudeckuii ¢axrop. JleificTBHue TemmepaTypbl Ha OpraHu3Mbl. [lOMKWIOTEpMHBIE W T'OMOWOTEPMHBIE
OpraHM3Mbl. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MEL.

BrnaxHocTh Kak akonorudeckuid dakrop. [Iprcrnocobnenns pacTeHuil K mojiep)xannio BoaHoro 6ananca. Kimaccudukanms pacteHuit
10 OTHOIIEHHIO K Bozie. IIprcroco0meHnst >KUBOTHBIX K M3MEHEHHUIO BOJJHOTO PEXKHMAa.

Cpem)l 00UTaHHs OpraHUu3MOB: BOJIHas, HA3€MHO-BO3IAYIIHAas, ITOYBEHHAasd, FJ'IyGI/lHHaﬂ INOATIOYBEHHAs, BHYTPUOPraHU3MEHHAas.
Oun3uKo-XuMHYeCcKHe 0COOEHHOCTH CpeJl 00UTaHMs opraHu3MoB. [Ipucrioco6ieHnss OpraHiu3MOoB K JKH3HHU B PAa3HBIX Cpeiax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE PUTMBI. CyTOYHBIE M TOAWYHBIE PUTMBL IIpHCIIOCOGIEHHOCTH OPraHU3MOB K
CE30HHBIM N3MEHEHUSIM YCIIOBUH JKU3HH.

XKwm3nennsle Qopmbl opraHm3MoB. [lomstne o xwn3HeHHOH ¢(opme. JKusHeHHBIe (GOPMBI pacTeHHWIl: JepeBbsi, KyCTapHUKH,
KyCTapHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJECTHHUE TpaBbl. JKU3HEHHbIC (OPMBI KMBOTHBIX: TI'MAPOOHOHTBHI, I'€OOHMOHTHI, a3POOHOHTBI
Oco0GeHHOCTH CTPOSHHUS U 00pa3a XKHU3HH.
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buortnyeckue ¢daxkropsl. Buapl OHOTHYECKUX B3aMMOACHCTBHI: KOHKYPEHLHS, XUIIHHYECTBO, CUMONO03 U ero (¢opmbl. [lapasutusm,
KOOIIepalysl, MyTyaJn3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBO). Herpoduueckue B3auMoaelicTBust (Tomuyeckue, hopuieckue,
(abpuueckne). 3HaueHHE OMOTHYSCKUX B3aMMOAEHCTBHI Ul CYIIECTBOBAHHUS OPraHU3MOB B cpene oOuTaHus. [IpHHINI KOHKYpPEHTHOTO
UCKITIOUEHHS.

JemoHcTpanuu

Tabnuusl ¥ cxeMbl: «DKonoruyeckue pakTopsl», «CBETOBOIT CIEKTPY», « DKOJIOTHYECKUE TPYIIIBI )KUBOTHBIX 110 OTHOLICHHUIO K CBETYY,
«TerIoKpoBHbIE )KUBOTHBIEY, «XOJIOHOKPOBHBIE JKUBOTHBIEY, «DH3H0IOrHIecKre aganTaiy >KUBOTHEIX», «Cpeabl OOMTaHUsI OPTaHU3MOBY,
«buonoruueckue puTMbY, «Ku3HeHHBIE (HOPMBI pacTeHHit», «Ku3HeHHBIE (HOPMBI KUBOTHBIX», «IKOCHCTEMA LIMPOKOJIUCTBEHHOTO JIECay,
«DKxocucTeMa XBOHHOTO jtecay, «Llenu mutanus», «XumHnuecTBo», «Ilapasutusm», «Konkypenuusy, «Cumonosy, «KommeHcanuzmy.

O6opynoBanne: repbapuy pacTeHUH M KHUBOTHBIX, IPHCIOCOOICHHBIX K BIMSHHUIO Pa3INYHBIX 9KOJOTHYECKHX (haKTOPOB, TepOapuu
CBETOMIOOMBBIX, TEHEMIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHMH, CBETOIIOOMBBIC, TEHETIOOWBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHMS,
repbapuy M KOJUIEKIMH TEIUIONIOOMBEIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX DPAcTeHHWi, dydena NTHI[ W 3Bepei, repdapuu pacTeHHH,
OTHOCSLIMXCA K TUrpoduram, kcepohuram, Me30puTaM, KOMHATHBIC PACTEHUS JJaHHBIX I'PYII, KOJUICKLIUH XKUBOTHBIX, OOMTAIOIIUX B Pa3HBIX
cpenax, repOapuy W KOJUIEKIMH PAcTeHUH M XXMBOTHBIX, O0JAJAalOMMX YepTaMH IPHCIOCOOICHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIIOBHI
JKU3HU, TepOapuyl U KOJUIEKIUH PACTEHUH M KMBOTHBIX PA3IHYHBIX )KU3HEHHBIX (POPM, KOJUIEKIMU KMBOTHBIX, yJACTBYIOMIUX B PA3IHIHBIX
OMOTHUYECKUX B3aUMOJCHCTBHSX.

JlaGopaTopuas padoTa «BhISBICHHE MPUCTIOCOOICHNI OPTraHU3MOB K BIIUSHHIO CBETa.

JlabopaTopHas padota «BpIsBIeHUE IPUCTIOCOOICHUI OPTraHU3MOB K BIUSHUIO TEMIIEPATyphD».

JladopaTopHasi paboTa «AHATOMHYECKHE OCOOCHHOCTH PAaCTCHUH M3 Pa3HBIX MECT OOUTaHHSD.

Tema 8. JDxos10rusi BUI0B U NOMYJISIUIN

DKOJIOTNYECKUE XapaKTEPUCTUKH IOy sy, [Tomysiuuys kak Grosorndeckas cucreMa. Poiib HEOJHOPOIHOCTH Cpeabl, GU3HIECKIX
0appepoB M OCOOEHHOCTEH OWONOTMH BHAOB B (DOPMHPOBAHMH NPOCTPAHCTBEHHOW CTPYKTYpHl momyisiuid. OCHOBHBIE MNOKa3aTeIH
HOMYJISIIAN: YACICHHOCTD, INIOTHOCTB, BO3PACTHAS U MOJIOBAsl CTPYKTYpPa, POXKAAEMOCTb, IIPHPOCT, TEMIT POCTa, CMEPTHOCTD, MUTPALINS.

Dkosnornueckasi CTpykrypa nomyssinud. OLeHKa YHCICHHOCTH MOMyIsiud. JMHaMuka momymsinuu U e€ peryisiuus. bruornuecknit
MOTEHIMAI TIOMyAY. MoenupoBanue JMHAMUKY Homysinui. Kpusbeie pocta uncnenHocty nomysiiuu. Kpusble BeDKHBaHMSA. Perymsmus
YHCJICHHOCTH MOIYJISIIUNA: poiib (paKTOPOB, 3aBUCSIINX U HE 3aBHCSIIHUX OT IIOTHOCTH. DKOJIOTHUECKUE CcTpaTerny BuioB (I- u K-crtpaternm).

Ilonatue 06 skomormueckoil Humie BuAa. Mecrtooburtanue. MHoromepHas Mogenbs skojormdeckoil mumm JIx.J. XaTumHCcOHA.
Pasmeps! sxonorudeckoit HUmH. [loTeHIMabHAs U peaTn30BaHHAs HUIIH.

Bupn xak cucrema nomynsiuii. Apeans! BUAOB. BUIBI 1 X KHU3HEHHBIE CTPAaTETHH. DKOJIOTHUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH HOBECHHS ¥ MUTPallUi )KUBOTHBIX. brosiornueckne nHBa3nuy 4y»KepoaHBIX BUIOB.

JdeMoHcTpauun

IToptper: Ix. . XaTunHCOH.

Tabnuipbl 1 cXxeMbl: «DKOJIOTMYECKHE XapaKTePUCTUKH MOMyIsiuny, «[IpocTpaHCTBEHHAs CTPYKTypa MOMyNsiuu», «Bo3pacTtHble
TMUPaMUJIBI TTOMYISIIUIY», «CKOPOCTh 3aCeNIeHUs TOBEPXHOCTH 3eMIIM Pa3INIHBIMU OpraHm3Mamm», «Mogenb skonorudeckoid Humm JDx. .
XaT4uHCOHAN.

ObopynoBaHue: repOapuu pacTeHUH, KOJUIEKINH )KUBOTHBIX.

JlaGopaTopuas padora «[IpucnocobieHns: CEMSH PACTCHUH K PaCCEICHUIOY.

Tema 9. Ikos0rust cood1EecTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0mecTBa oprann3MoB. brorieHo3 u ero cTpykTypa. CBsI3u MeXIy OpraHn3MaMH B OHOIIEHO3E.

OkocucremMa Kak oTkpbiTas cuctema (A. k. Tencnm). PyHKuMOHaJbHBIE OJIOKM OPraHM3MOB B JKOCHCTEME: HPOIYLEHTHI,
KOHCYMEHTHI, penyueHThl. Tpoduueckne ypoBHH. Tpodudeckme memm u cetu. AOHoTHYecKHe OJOKM 3KocucteM. [I0YBBI W WIIBI B
sKocHucTeMax. KpyroBopoT BemecTB 1 HOTOK SHEPTHH B IKOCHCTEME.

OCHOBHBIE TIOKa3aTeN 3KOCUCTEMBL. briomMacca 1 mpogyKIius. DKONOTHIeCKHe MUPaMHU/IBI YUCeT, OMOMAacCHl M SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @uykmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIC CMEHBI COOOINECTB —
cykneccuu. [lepBudHBIe ¥ BTOPUYHBIE CYKIIECCHU M WX MPUYMHBL. AHTPOIIOTEHHBIE BO3JIEHCTBHS Ha CcyKmeccuu. KimmakcHoe cooOmecTBo.
Bropa3HooOpa3ue U MoJIHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBI. JKOCUCHmeMbl 03ED U peK. DKocucmemvl Mopell U 0KeaHnos. IKOCUCHeMbl MYHOP, 1eco8, Chmenell, NyCmblHb.

AHTpOTIOTeHHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMA. ATPOIIEHO3. Pasiians MexX Iy aHTpOTIOTeHHBIMU M IIPUPOIHBIMI SKOCHCTEMaMH.

Vpboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojckas ¢uopa u ¢dayna. CHHaHTpONMU3aLUs TOPOJACKOI (ayHBI.
Bronornueckoe u X03sHCTBEHHOE 3HAUCHUE arpOIKOCUCTEM H YPOOIKOCHCTEM.

3akoHOMepHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B IKOCHCTEMax. Poiib Kackaonozo sgghekma u 8udos-
20uuxamopos (knouegvix 6u008) 8 GyHKYUOHUpOSanuu skocucmem. IlepeHOC SHEPTHM W BEIIECTB MEXIY CMEXHBIMH 3KOCHCTEMAaMH.
VY CTOWUMBOCTH OpraHusmMoB, I'IOI'IyJ'lﬂLII/Iﬁ U DKOCHUCTEM B YCJIOBUAX €CTECTBEHHBIX U AHTPOIIOI'€HHBIX BOS)IGI\;ICTBI/II;’I.

Mexanusmol 6030eticmeus 3az2psAsHeHUll PA3HLIX MUNO0G HA CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM
YDOBHAX, OCHOBbl IKOIOSUHECKO20 HOPMUPOBAHUA AHMPONO2EHHO020 B030elicmeus. MeTomonornsi MOHHTOPHHTA €CTECTBEHHBIX W
AQHTPOTOTCHHBIX YKOCHCTEM.

JdeMoHcTpauun

[Moptpert: A. J[x. Tencau.

Tabmumsr m cxemsl: «CTpykTypa OuoreHosa», «JKOCHCTEMa IIMPOKOIMCTBEHHOTO Jiecay, «OKOCHCTeMa XBOWHOTO Jiecay,
«DyHKIHOHANBHBIE TPYIIBI OPTAHU3MOB B 3KOCcHUCTEMEY, «KpyroBopor BellecTB B 3kocucTeMey, «llenu nuTtanus (macTOUNIHAS, JETPUTHAS),
«JKoJoTNYeCKas MMPaMAZA YUCeID), «DKOIOTHYeCKast IpaMuia OHoMacch», « DKOoJIOrHyecKast upaMua sHeprum», «OopazosaHue 0010Ta,
«[lepBuunast cykieccus», «BoccraHoBieHue yeca mocie moxapa», «DKOCHCTEMa 03epay, «ArporeHo3», «KpyroBopoT BemecTB M IOTOK
SHEPrHu B arpoueHosey, «lIpumeps! ypooskocHcTEM».
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OO6opynoBanue: repbapuil pacTeHUH, KOJUIEKIMH HACEKOMBIX, Uydena HTUIl M 3Bepei, repbapuu KylbTYpHBIX U AMKOPACTYLIMX
pacTeHHi, akBapHyM KaK MOJENb 3KOCHCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypoo3KOCUCTEMED».

JlabopaTopHasi padoTa «/3ydeHue pa3sHOOOpa3usi MEIKUX MOYBEHHBIX WIEHHCTOHOTUX B PAa3HBIX 3KOCHCTEMAX).

IJKeKypeHsi «OKCKypcusl B THITHYHEINH OnoreorieHos (B nyOpaBy, Oepes3HsK, eIbHHUK, Ha CYXOMOJBHBINA MM IOMMEHHBIH JIYT, 03€po,
00J10TO)».

IKeKypenst «IKCKYpCHs B arpO’KOCHCTeMY (Ha IT0JIe MIIH B TEIUIMIHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — obuierianerapras 060y1049ka 3eMin, Iie CYIECTBYET WK CYILeCTBOBaa )KU3Hb. Pa3BuTHe mpecTaBieHuii o buocdepe B
Tpynax 3. 3rocca. Yuenue B. U. BepHanckoro o 6uochepe. Odmactu 6uocdeps! u e€ cocta. JKuBoe BemectBo 6nocdepsl v ero pyHKIIHH.

3akOHOMEpHOCTH cyliecTBoBaHms Ouocdeprsr. OcodernHocTr Grochepsl Kak rI00anbHON IKOCHCTEMBI. JJHHAMHUYecKoe paBHOBECHE B
6uocdepe. KpyroBopoTs! BemecT 1 OHOreoXMMHUeCKHe IUKIIBI (YIaepoa, a30Ta). PUTMUYHOCTE siBieHui B 6nocdepe.

3onansHOCTh OHOChephl. [lonstre o 6ruome. OCHOBHBIE OMOMBI CYILIH: TYHJPa, XBOHHBIC Jieca, CMEIIAHHbIC U IIHPOKOIMCTBEHHBIE
jieca, CTEIH, CaBaHHBI, ITyCTHIHY, TPOIMIECKHE JIeca, BHICOKOTOphs. KitiMar, pacTUTeIbHBII 1 )KHBOTHBIH MUApP OMOMOB CyIIn.

CrpykTypa 1 QyHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOr0 MOTeHIuana u 6uocdepHbIX (yHKIHIA.

JlemoHcTpanuu

IToptpetsr: B. U. Bepranckuii, 3. 3rocc.

Tabmuupr u cxembl: «[eochepsr 3emmm», «KpyroBopor azora B mpupone», «Kpyrosopor yriepona B mpupope», «Kpyrosopor
KUCIIOpoJa B Ipupoze», «KpyroBopot Boxs! B pupoae», «OCHOBHBIE OMOMBI cymny, «Knnmarnueckue mosica 3emiumn», «TyHnpay, «Taliray,
«CwmernranHbli 1ecy, «InpokommcTBeHHbI gecy, «Crenby, «CaBanHay, «[lycToiHsay, « Tponmaeckuit iecy.

OO6opynoBanue: repdbapuu pacTeHHH pa3HbIX OHOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesioBek u OKpy:Kaomas cpeaa

DKoJIOTHYeCKHe KPU3UCHl U MX NpHYHMHBL. Bo3nelicTBue denoBeka Ha Onocdepy. 3arpsi3sHeHHe BO3IYIIHOM cpeabl. OXxpaHa Bo3IyXa.
3arpsi3HeHne BoJHOH cpenpl. OXpaHa BOJHEIX pecypcoB. Paspymienne mouBsl. OXpaHa HOYBEHHBIX pecypcoB. MI3MeHeHHe KiuMmara.

AHTpPONIOTEHHOE BO3JCHCTBHE HAa PACTHTENBHBIA W >KUBOTHBIA Mup. OXpaHa pacTHUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE
HPUHIMIEL 0XpaHbl Ipupoasl. KpacHele kauru. Oco6o oxpansiemsle npupoaubie Teppuropud (OOIIT). BoraHnueckue caxbl ¥ 300I0THYECKUE
TIapKH.

OCHOBHbBIE NPUHLUIIEI YCTOWYMBOTO Pa3BHUTHs YeJOBEYECTBA W HPHUPOILL. PalnnoHasbHOE NIPHPOAONOIb30BaHHE U COXpaHEHHE
Omonormueckoro pasHoobpasus 3emun. OOImUEe 3aKOHOMEPHOCTH TJIO0AJIBHBIX HKOJIOTUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO
KpH3HUCa M €T0 BepOSTHBIC TIOCIEACTBHSI.

PazBuTne MeTONOB MOHHTOPMHTA pa3BHTHSA ONACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemmuvle ucciedosanus nepexooa K
pecypcocbepezaioweti u KOHKYpeHmocnocoonoti snepeemuxe. buonozuueckoe paznoobpasue u duopecypcul. Hayuonanvnvie ungpopmayuonnsie
cucmembl, obecnenusaroujue 00CMyn K uHGOpMayuu no cOCMOAHUI0 OMOENbHbIX 8UO08 U dKocucmem. OcHO6bl IKOpeadbUIUMAayuy IKOCUcmem
u cnocob06 6opvbvL ¢ buonospesicoenuamu. Pekoncmpykyus MOPCKUX u HA3eMHbIX IKOCUCTIEM.

JleMoHCcTpanuu

Tabmumpl U cxeMbl: «3arps3HeHHe aTMoc(epbl», «3arps3HeHHe THIpocdeps», «3arps3HeHHe NOouBB, «[lapHUKOBBIA 3dderT»,
«Oco00 oxpaHsieMble MPUPOJIHBIE TEPPUTOPHNY, «MOIENH YIIPaBIIEeMOro MUPay.

ObopynoBanue: GpoTorpadun OXpaHsIEeMBIX pacTeHHI U )KUBOTHBIX KpacHoit kauru Poccuiickoit deneparn, KpacHoit KHUTH pernoHa.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'UA HA YPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHA K pe3yabTaTaM OCBOCHHUS OOYYArOIIMMUCS MPOrpaMM CPEeTHEro OOIero oOpa3oBaHUS:
JIMYHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHEIE.

B crpykType TMYHOCTHBIX pe3ysIbTaTOB OCBOSHHS MPOTPaMMBI 110 OHOJIOTHH BBIIENEHBI CICAYIONIHE COCTABIIIONINE: OCO3HAHUE
00Y4aroLUIMMHCS POCCHUUCKON TPakJAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEAENICHUIO,
Hanuyue momueayuu K OOYyUSHUIO OWOJIOTHH, yeleHanpasienHoe paszeumue BHYTPECHHUX YOEXKICHHH JMYHOCTH Ha OCHOBE KITIOUEBBIX
HEHHOCTEH U UCTOPUUECKUX TPATIUIMN pPa3BUTHs OMOJIOTUYECKOTO 3HAHUSA, 20MOGHOCHb U CHOCOOHOCMb 00YJAIOIUXCS PYKOBOJCTBOBAThCS
B CBOGH JEATEIbHOCTH IEHHOCTHO-CMBICIOBBIMH YCTAaHOBKAMH, IIPHUCYIIMMH CHCTEME OHOJOTHYECKOro oOpa3oBaHUs, Haiuuue
npasoco3Hanus IKOIOTHIECKON KyIbTYpPbI, CHOCOOHOCIU CMAsUmb TENU U CTPOUTH ’KU3HEHHbIE TITaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS MPOrPAMMBI 110 OMOJIOTUH JOCTUTAIOTCS B €IUHCTBE Y4eOHOH U BOCIIMTATENBHON AEATENbHOCTH
B COOTBETCTBHM C TPAJHUIOHHBIMH POCCHMCKHMHU COIMOKYJIBTYPHBIMH, HCTOPHYECKHMH ¥ JyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH,
HNPUHATHIMU B 0OLIECTBE NPABUIIAMU U HOPMaMH MOBEJEHHUS U CIIOCOOCTBYIOT ITPOLiecCaM CaMOIO3HAHHs, CAMOBOCITUTAHUS U CaMOPa3BUTHS,
Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, TIATPHOTH3MA U YBaXXEHHS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TPYZA H CTapIIeMy ITOKOJICHUIO,
B3aHMHOTO YBaXXEHHs, OEPEeKHOTO OTHOMIEHHMS K KyIbTypHOMY HAacIEAMIO M TPaAMIMAM MHOTOHAIIMOHAIBHOTO Hapoja Poccuifckoit
Denepannu, IpUpoAE U OKpYyXarolel cpeze.

JIN9HOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOTO MpeaMeTa «BHomorusy JOmMKHBI OTpakaTh TOTOBHOCTh U CIOCOOHOCTB 00yJaIOIIUXCS
PYKOBOJCTBOBAaThCsS CHOPMUPOBAHHOW BHYTPEHHEH MO3WIMEH JTHMYHOCTH, CHCTEMON IEHHOCTHBIX OpPHEHTAIWH, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHNH, COOTBETCTBYIOINIMX TPAJAUINOHHEIM IIGHHOCTSIM POCCHICKOTO OOIIECTBa, paCIIMPEHHE JKM3HEHHOTO ONbITa M OIbITa
JEATETIBHOCTH B MPOIECCE PeaTn3al[ii OCHOBHBIX HAIPABICHHUI BOCITUTATEILHOH AESTENFHOCTH, B TOM UHCIIE B YACTH:

1)rpakaaHCcKOro BOCHUTAHUS

chOpMHPOBAHHOCTH IPa’kAAHCKON MO3UIHH 00YTAIOIIErocs KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHHCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPAB U 00s3aHHOCTEH, yBaKCHHE 3aKOHA M IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH AESITENLHOCTH IIPU CO3JAHHU Y4EOHBIX IPOEKTOB, PEHICHUH Y4eOHBIX M MO3HABATENbHBIX
3aj1a4, BBIOJIHEHNH OMOJIOTHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH ONIPEAENSATH COOCTBEHHYIO TTO3HIIHMIO 110 OTHOIICHHUIO K SIBIICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATS €€,

YMEHHE YYUTHIBATh B CBOMX AEHCTBHAX HEOOXOJMMOCTH KOHCTPYKTHBHOTO B3aMMOJEHCTBHS JIOAEH C pasHBIMU YOSKACHHSAMH,
KyJIbTYPHBIMH IIEHHOCTSIMU U COLMATIBHBIM MOJIOKECHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBHINTOJHEHMS y4eOHBIX, ITO3HABATENBHBIX M HCCIIEIOBATENbCKUX 3a/ad,
YB2XUTEIBHOTO OTHOIIEHNUS] K MHEHHUIO ONIIOHEHTOB MPU 00CYKISHHH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COAEPKAHMS;

TOTOBHOCTbH K TYMaHUTApHOM U BOJIOHTEPCKOM JeSITETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

cOpPMHUPOBAHHOCTh POCCHHUCKOH TPaXTAHCKOH HJISHTHYHOCTH, MATPUOTH3MA, YBAXEHHWS K CBOEMYy HapOJy, 4YyBCTBa
OTBETCTBEHHOCTH Tmiepen PoauHo#, ropaocté 3a cBOM Kpail, cBolo PoauHy, CBOM S3bIK M KyJIbTYpY, IpOLUIOE U HACTOsLIEe
MHOTOHaIlMOHAIBHOTo Hapona Poccny;

[IEHHOCTHOE OTHOIICHHE K IIPUPOJHOMY HACIEIUIO U IaMATHHKAM MIPUPOJIBI, TOCTIDKEHUsIM Poccun B Hayke, HCKyCCTBe, CIIOPTE,
TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUIICKMX YUEHBIX B CTAHOBICHHE M Pa3BUTHE OHMOJOTHH, TIOHNMAHHS 3HAUYEHHS OHOIIOTHH B
TO3HAHUH 3aKOHOB MPUPO/IBI, B XKNU3HH YEJIOBEKA U COBPEMEHHOT0 00IIECTBa;

uneiHas yoexxJEHHOCTh, TOTOBHOCTD K CITyXKEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €r0 CyAn0y;

3) 1yXOBHO-HPABCTBEHHOr0 BOCIIMTAHHSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEH POCCHICKOT0 Hapoa;

c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, 3THIECKOTO ITOBE/ICHNS;

CITOCOOHOCTD OLEHUBATh CUTyallUI0 U NPUHUMATH OCO3HAHHBIC PEHICHHSA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBEHHLIE HOPMBI U
LIEHHOCTH;

OCO3HAaHHUE JUYHOTO BKJIaJa B IOCTPOCHUE YCTOHUUBOIO OyIyIero;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POAUTEINSIM, CO3JJAHHIO CEMBH HA OCHOBE OCO3HAHHOTO NPUHSATHS EHHOCTEH ceMeifHON XM3HH
B COOTBETCTBUH C TpaaAULIUsIMU HAPOJ0B POCCI/II/I;

4) 5cTeTH4eCKOro BOCIUTAHUS

3CTETUYECKOE OTHOIIEHHNE K MUPY, BKJIIOYAst 3CTETUKY ObITa, HAYYHOTO ¥ TEXHUIECKOTO TBOPYECTBA, CIIOPTA, TPYy/a, OOIIECTBEHHBIX
OTHOUICHUH;

MOHMMAaHNe 3MOIHOHAIFHOTO BO3AEHCTBHS JKUBOH MPHPOMEI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPDAXXCHHUIO B Pa3HbIX BUJAAX UCKYCCTBA, CTPEMJICHUE NIPOSABJIATH Ka4y€CTBa TBOp‘-leCKOl\;I JIMYHOCTH,

5) puznueckoro BocnuTaHus, GOPMUPOBAHUSA KYJAbTYPbI 3A0POBbS M SMOLHMOHAIBHOI0 0JIArOMOJTY M :

NOHUMaHKWE M peau3allus 3JI0pOBOro M 0e30MmacHoro odpasza KHU3HH (3I0pOBOE MUTAHHUE, COOJIOACHUE T'MTMEHUYECKUX MPABUIT U
HOpM, cOaJIaHCUPOBAHHBIH pEXUM 3aHATUH ¥ OTAbIXA, peEryispHas (U3NUecKas aKTHBHOCTb), OEpEeXHOro, OTBETCTBEHHOIO U
KOMIIETEHTHOTO OTHOIIECHUS K COOCTBEHHOMY (DU3HYECKOMY H IICHXHIECKOMY 310POBBIO;

MOHMMAaHHE [IEHHOCTH MPaBHJI WHIUBUAYaTbHOTO U KOJIEKTUBHOTO GE30IIaCHOTO MOBECHHS B CUTYaLUsIX, YTPOXKAIOIIUX 3/10POBbIO
M JKM3HH JIIOMCH;

OCO3HAHUE MOCIEACTBHN U HENPHSITHUS BPEAHBIX NPUBBIUEK (YMOTPEONEHNUS alKOT OIS, HAPKOTHKOB, KypEeHHUs);

6) TPY10BOI0 BOCTIMTAHUS:
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TOTOBHOCTb K TPYly, OCO3HAHHE LIEHHOCTH MacTepPCTBA, TPYAOII00HUE;

TOTOBHOCTb K aKTHUBHOIl JEATENbHOCTH TEXHOJOTMYECKOH M COLMAIbHON HalpaBIEHHOCTH, CIIOCOOHOCTh WHMIMHPOBATS,
IUTAHAPOBATH U CAMOCTOSITEIHEHO BBIIONHATE TaKyIO JIESITEILHOCTD;

HHTEpEC K Pa3IMuHbIM cdepaM MpodhecCHOHANTBPHON AeATeNbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymieil mpodeccun u
peann30BBIBaTH COOCTBEHHBIE JKN3HEHHEIE IITaHbI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHHIO Ha MPOTKEHNUH BCEH KHU3HU;

7) 3K0JIOTHYECKOT0 BOCITUTAHUSA:

9KOJIOTMYECKH 11eJIecO00pa3HOe OTHOIICHHE K IPUPOJIE KAK HCTOYHHUKY JKH3HH Ha 3eMile, OCHOBE €€ CYIeCTBOBAHHS;

HOBBILICHUE YPOBHS SKOJOIMYECKOH KyJbTYPBI: NPUOOPETEHHE OMNBITA IUIAHUPOBAHHUS MOCTYNKOB M OLGHKH HMX BO3MOXKHBIX
TIOCJIC/ICTBUH I OKpY’KaroIieil cpessr;

OCO3HaHHME TII00ATBPHOT0 XapaKTepa 3KOJIOTHYECKUX MPOOIeM H IyTeH MX PELICHUS;

CIIOCOOHOCTh UCIIONB30BaTh MPHOOpeTaeMble MPH W3yYeHHH OMOJIOTMH 3HAHUS M YMEHUS IIPH PEIICHUH NpoOieM, CBA3aHHBIX C
pAIMOHAIBHBIM NPUPOAOIIONB30BaHUEM (COOMIOACHNE NpaBUIl IOBEACHUS B IPHUPOJE, HANpPABICHHBIX HAa COXPAaHCHHE DPaBHOBECHS B
9KOCHCTEMax, OXpaHy BHIOB, KOCHCTEM, OHochepsr);

aKTUBHOE HEIPHATUE ACHCTBHH, NPHHOCAIINX BPEJ OKPYKAlOIIEH NMPUPOAHOH cpene, yMEHHE NMPOTHO3UPOBATh HEOIArONpUsTHBIC
9KOJIOTHYECKUE TTOCIIEICTBYS IIPEIPHHIMAEMBIX IeHCTBHI U IPEeAOTBPAIIATh UX;

HaJMYHAe Pa3BHTOTO OKOJOTHMYECKOTO MBINUICHHS, JKOJOTHYECKOH KyJbTYphl, OIBITA IEATEIBHOCTH  JKOJOTMYECKOH
HAIpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBAThCS UMH B IO3HABATEIILHOM, KOMMYHUKATUBHON M COLIMANIBHOI NPAKTHKE, TOTOBHOCTHU K YYaCTHIO
B IIPAKTHYECKOMN ESTEIBHOCTH SKOJIOTHIECKOH HAaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHPOBAHHOCTE MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHs HAyKH M OOIIECTBEHHOH IPaKTHKH,
OCHOBAHHOTO Ha JIMAJIOTe KYJIBTYpP, CHOCOOCTBYIOIETO OCO3HAHHIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILCHCTBOBAaHHE SI3bIKOBOIl M YMTATENILCKOH KYJIBTYpPBI KaK CPEICTBA B3aUMOJICHCTBHUS MEXK/Ty JIIOABMH M IO3HAHUS MHUPa;

MOHMMaHUe CIeU(pHUKA OWONOTHH KaK HayKH, OCO3HaHHs €€ poinu B (GOPMHPOBAHMH PAlMOHATEHOTO HAYYHOTO MBIIUICHUS,
CO3/IaHUH LIEJIOCTHOTO MPECTABICHHU 00 OKPYKAIOIIeM MUPE KaK O eJMHCTBE NMPUPOJBI, YEJIOBEKA U OOIECTBA, B MO3HAHUH TPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH IPOOIeM COXpaHEHUsI IPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH [UIsi COBPEMCHHOW IMBHJIM3ALMU: OOECIIEUCHUS HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI,
CO3JIaHHE NEPCIIEKTUBHBIX OHOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PeCypCHBIE MPOOJIEMBl Pa3BUTHS YEJIOBEUESCTBA, IIOMCKA MyTeH BBIXOJA U3
I700aIbHBIX KOJOTHYECKHX MPOOJIeM U 0OecredeHHs Tepexoia K yCTOWYMBOMY Pa3BUTHIO, PAllHOHAIBHOMY HCIIOJIb30BAHUIO TPUPOIHBIX
pecypcoB 1 (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aHHTEPECOBAHHOCTh B IOJNYYCHHH OWOJIOTMYECKMX 3HAHMII B LEMSX MOBBILICHUS OOl KyJbTYphl, €CTECTBEHHO-HAY4HOMH
IPaMOTHOCTH, KaK COCTABHO# 4acTH (yHKIMOHAIBHON IPaAMOTHOCTH 00yJaromuxcs, GopMupyeMoil MpH U3y4eHHN OUOJIOTHH;

MOHMMAaHUE CYNIHOCTH METOJOB IO3HAHUs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MONy4YaeMble
3HaHUA JUIS aHaIu3a M OOBSCHEHMS SBICHHN OKPYXKAIOLIEro MHpa M MPOMCXOASAIINX B HEM M3MEHEHHH, yMEHHE AeaTh 00O0CHOBaHHbIC
3aKJII0YEHHs] Ha OCHOBE HAayYHBIX (D)AKTOB M MMEIOLIMXCS JAHHBIX C LIEJIBIO MOTYYESHUsI JOCTOBEPHBIX BEIBOJIOB;

CIOCOOHOCTh CaMOCTOSTENBHO UCIIONB30BATh OMOIOTHYECKHE 3HAHUS JUIS PEIICHHS TPOOJIEeM B PeasibHbIX KU3HEHHBIX CHTYAIHAX;

OCO3HAHHE LEHHOCTH HAYYHOH [esTelbHOCTH, TOTOBHOCTh OCYLIECTBIATH NPOCKTHYIO W HCCIIEIOBATENbCKYIO NESTeIbHOCTD
HH/MBHIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENMpPEpPHIBHOMY OOpa30BaHHIO U CaMOOOPa30BaHMIO, K aKTHBHOMY MOJIyYCHHIO HOBBIX 3HaHHH MO
OMOJIOTHH B COOTBETCTBHH C KM3HEHHBIMH ITIOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yAbTaThl OCBOEHHA Y4eOHOro mpeaMera «bBHONOTHS» BKIIOYAIOT: 3HAYMMBIE Ui (OPMHPOBAHUS
MHPOBO33pEHHs 00YYaIONIMXCsl MEXKIUCHHUIUIMHAPHBIE (MEXIPEAMETHbIC) OOLICHAYYHbIC MOHSTHUS, OTPAXKAIOIIUE LEIOCTHOCTh HAyYHOU
KapTHHBI MHpPA U CIEIU(HUKY METOIOB MTO3HAHHS, UCIIONB3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHs, SIBICHHE, IPOLECC, CHCTEMA,
Hay4yHbIH (aKT, IPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIe[OBaHNe, HAOIIOICHHE, U3MEPeHUE, SKCIIEPUMEHT U IPYyrHe);
YHUBEpCalbHble y4yeOHble JeWCTBUs (IO3HABaTENbHbIC, KOMMYHHKATHBHBIC, pEryJsATHBHBIE), obecreunBaromuye (HOpMHPOBAHUE
(hyHKIMOHATBHON TPAMOTHOCTH W COLMAIBHON KOMIICTEHIIMH OOYYaroIIuXCs; CHOCOOHOCTh OOYYAroIIMXCsl HWCIIONB30BAaTh OCBOCHHBIE
MEXAUCHUTUIMHAPHBIE, MUPOBO33PEHYCCKHUE 3HAHUA U YHHBEPCAJIbHBIC yl[e6Hme ﬂeﬁCTBHH B MO3HABATEIILHOU 1 counaanoﬁ IIPAaKTUKE.

B pesynmbrare m3ydeHms OWONOTMHM Ha YPOBHE cpemHero oOmero oOpazoBaHus y oOydaromierocss OynyT chopMUpoBaHBI
IMTO3HABATEJIbHBIC YHUBEPCAJIbHbIC yl{e61-u>1e )161>’ICTBPI$[, KOMMYHUKATUBHBIE YHHUBEPCAJIbHBIC y'—le6HbIe ﬂeﬁCTBHﬂ, PEryJIsITUBHBIE
YHHBEpCaIbHbIE YaeOHBIC IEHCTBUS, COBMECTHAS JIESTEIEHOCTD.

MeranpeameTHbIe pe3yIbTaTbl OCBOCHUS IPOrPaMMBbl CPEAHEro 0011ero 00pa3oBaHus JODKHBI OTpaXKaTh:

OBJ1ajieHNe YHUBEPCATBHBIMH Y4eOHBIMH NO3HABATEIbHBIMHU ACHCTBHSAMM:

1)6a30Bble JJOrHYecKue AelCTBUS:

CaMOCTOSITENBHO (POPMYJIMPOBATh U aKTYaIH3UPOBATh NPOOJIEMY, pacCMaTPUBAaTh €€ BCECTOPOHHE,

UCIIONIF30BAaTh TP OCBOCHHW 3HAHUHM MPHEMBI JIOTHYECKOTO MBINUICHHUS (aHAIW3a, CHHTE3a, CPaBHEHHSA, KiIacCH(UKAINH,
0000111eHNs), PACKPBIBATh CMbICT OHOJOTHYECKHX MOHATUH (BBIOCIATH MX XapaKTepHblE IMPU3HAKH, YCTAHABIMBATH CBA3HM C JIPYTUMHU
TIOHATHUSIMA);

ompenensaTh LeaH ACATeNbHOCTH, 3aJaBas IapaMeTpbl M KPUTCPUH UX NOCTIDKCHMS, COOTHOCHUTH PE3YyJbTaThl NEATEIBHOCTH C
MIOCTaBJICHHBIMU LIEIAMU;

UCIIOB30BaTh OMOJIOTHYECKUE TOHATHS A1 OOBSICHEHUS ()aKTOB U SIBIICHHUIT )KHUBOH IIPUPOIB;
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CTPOHUTH JIOTHYECKHE PACCYKACHMS (MHAYKTHBHBIE, I€TyKTHBHBIE, 110 AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
paccMaTpUBaeMBbIX SBICHHAX, (POPMYIHPOBATH BBIBO/BI U 3AKIIIOUCHUS;

HNPUMEHSATh CXEMHO-MOJIEBHBIE CPEICTBA IS NIPEACTABICHHS CYyIIECTBEHHBIX CBS3€H M OTHOLIEHHH B M3y4aeMbIX OMOJIOTHUECKUX
00BEKTAaX, a TaKXKe IPOTHBOPEUHH Pa3HOTO PO/Ia, BBIBICHHBIX B PA3IMYHBIX HHOOPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YIETOM aHaIN3a UMEIOIINXCS MaTePHAIBHBIX U HEeMaTepPHAIbHEIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTENbHOCTh, OLIEHWBATh COOTBETCTBHE pE3yIbTaTOB LEISM, OIEHHBAaTh PHUCKH IOCIEICTBUIL
JeATeIIbHOCTH;

KOOPAWHHUPOBATH U BHIMOJHATE pabOTY B YCIOBUSIX PEANbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO B3aUMOAEHCTBHYS;

pa3BUBaTh KPEATUBHOE MBIIUICHNE [IPU PELICHUHN XH3HEHHBIX IPOOIeM.

2)0a30BbIe NCCIEA0BaATEIbCKHE IeliCTBUS:

BIIaJIeTh HABBIKAMH Yy4eOHO-MCCIIEN0BATENbCKON M MPOEKTHOH NEATENbHOCTH, HAaBBIKAMH Pa3pelIeHHs MPoOJIeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITETIFHOMY ITOUCKY METOJIOB PEeIIeHHs IPAaKTHYECKUX 3a/1a4, TPIMEHCHHUIO Pa3IMIHBIX METOIOB IIO3HAHYS,

UCIIONB30BaTh PA3UYHbIE BUABI JAESATENPHOCTH IO MONYYEHHIO HOBOTO 3HAHMS, €0 HHTEpHpETaluH, MpeoOpa3oBaHUI0 H
TIPUMEHEHHIO B YUeOHBIX CUTYaIHIX, B TOM YHCIIE IPH CO3JJaHIN YIeOHBIX M COIUATIBHBIX IIPOEKTOB;

(hopMHpPOBaTh HAYYHBIH TUIT MBILUICHNS, BIAJICTh HAYYHOI TEPMHUHOJIOTUEH, KIIFOYEBBIMU NOHATHUAMY U METOIAMH;

CTaBHUTh U (POPMYJIPOBATH COOCTBEHHBIE 33/1a4¥ B 00Pa30BaTEIbHON EITEIHOCTH U KU3HEHHBIX CUTYaIHsIX;

BBISIBIISITH IPHYMHHO-CIICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1ady, BBIABUTATh TUIIOTE3y €€ PEIIeHUs], HAXOIUTh apTyMEHTHI IS
JI0Ka3aTebCTBA CBOMX YTBEP)KACHHH, 3a1aBaTh TapaMeTPhl U KPUTEPHU PELICHUS;

AQHAIM3UPOBATh MOIYYECHHBIC B XOJE PEIICHUs 3aJadll pe3yNbTaThl, KPUTUYECKH OLIEHWBATh WX JOCTOBEPHOCTH, IPOTHO3HPOBATH
HU3MEHEHHUE B HOBBIX YCIOBHSAX;

J1aBaTh OI[CHKY HOBBIM CHTYallWsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IIETIEHANIPABICHHBIH MONCK IIEPEeH0Cca CPEACTB U CIIOCOO0B AeiCTBHSA B MPO(ECCHOHANBHYIO CPELY;

YMeTb IIePEHOCUTH 3HAHUS B T03HABATEIBHYIO H IIPAKTHYECKYIO 00JIACTH JKH3HEACSITEIILHOCTH;

YMETb HHTEIPHPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJEH, NPEIIaraTb OpPUTHHAIBHBIE IOAXOABl M PEIICHUs, CTaBUTh NIPOOIEMBI M 3ahadd, IOIYCKAIOIIUE
IBTEPHATHBHBIC PELIICHMSI.

3) pabora ¢ nHpopmanmeii:

OpPHEHTHPOBATECSI B PA3NUYHBIX MCTOYHHMKAX HHGpOpManuu (TeKcTe ydeOHOro MOocoOuWs, HayJYHO-NOIYJISIPHOM JHTeparype,
OMOTOTHUECKUX CIIOBAapsIX M CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETe), aHaNM3UpOBaTh HHGOPMALIUIO PA3IMIHBIX BUIOB
u hopM mpeacraBiIeHus, KpUTHUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIPOTHBOPEUHBOCTH;

(hopMynupOBaTh 3aPOCH M IPUMEHATH PA3IMYHBIE METOBI IIPH MTOKUCKE U 0TOOpEe Onoaorndeckoi nH(popManum, HeoOXOJMMOM IS
BBITIOJTHEHNUS yIeOHBIX 3a/1a4;

HNpUOOpETaTh OMBIT HCHONB30BaHMS MH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, COBEpIICHCTBOBATH KYJIBTYPY aKTHBHOTO
HCTIONB30BAHUS PA3INIHBIX TONCKOBBIX CUCTEM;

CaMOCTOSITEJIHO BBIOMPATh ONTUMAIBHYIO (OpMY IMPEACTaBIEHUs] OHOJIOrHYecKoi MH(popManuu (CXeMbl, rpaduKy, IuarpaMmel,
TaOJHIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KayecTBE CpeJCTBa NpH paboTe ¢ Ouojormueckoil MHMOpMalmeil: MPUMEHSTh XHMHYECKHE,
(u3HUecKre 1 MaTeMaTHYECKHe 3HAKA W CUMBOJIBI, (OPMYIIBL, aO0peBHaTypy, HOMEHKIIATYPY, HCIOJIb30BaTh M MPeoOpa30BhIBaTh 3HAKOBO-
CHMBOJINYECKHE CPEACTBA HATTIAHOCTH;

BJIa/ICTh HABBIKAMHU PAcHO3HABAHMS M 3aIUTHI HHPOpMAIK, HHYOPMAIIMOHHOH 6€30MacHOCTH JIMYHOCTH.

OBjajeHne YHHBePCAIbHBIMH KOMMYHHUKATUBHBIMH JeiCTBUSIMU:

1)o6mienne:

OCYIIECTBIISITh KOMMYHHKAI[MM BO BceX c(epax >KM3HM, aKTUBHO YYacTBOBaTh B JHAJOTe IJIM JAWUCKYCCHH IO CYIIECTBY
obcyxaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BEICKA3bIBATh CYXJICHUSI OTHOCHTENIHHO BBITIOJIHEHHS NpeylaraeMoi 3aJaqd, YYHTHIBaTh
HMHTEPECHI ¥ COTTTACOBAHHOCTD ITO3HINH IPYTUX YIACTHUKOB JIUAIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpPEICTBA OOLICHWs, IOHUMAaTh 3HAUCHUE COLHANBHBIX 3HAKOB, IPEIINOCHUIOK BO3HHKHOBEHUS
KOH(bJ'II/IKTHbIX CI/lTyaLU/lI\/'l, YMETH CMATYaTh KOH(b.]'[PIKTbI 1 BECTHU IEPETOBOPHI;

BIIAJIETh PA3INYHBIMH CIIOCOOaMH OOIIEHMS W B3aMMOJEHCTBUS, TOHUMATh HAMEPEHHMS APYTHX JIIOCH, TPOSBIATE YBAKUTEIHHOE
OTHOILICHHE K COOECeTHUKY U B KOPPEKTHOH (hopMe HOpMYIIHPOBATH CBOM BO3PAXKECHHUS,

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2)coBMeCTHas 1eSITeIbHOCTh:

MOHMMATh M HCIIOJB30BATh NPEUMYIIECTBA KOMAHJHOW M WHAWBHIYyaJbHONH PAabOTHI MPH PEIICHHH OHOJIOTHUECKOW MpOOIEeMBI,
0060CHOBBIBaTh HEOOXOAUMOCTh TPUMEHEHHS TPYIIOBBIX ()OPM B3aUMOJICUCTBUSI P PELICHUH y4eOHOMH 3a1aum;

BBIOMpATh TEMaTHKY U METO/Ibl COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX HHTEPECOB ¥ BO3MOXKHOCTEH Ka)/IOT0 YeHa KOJUICKTUBA;

MPUHIMATDH eI COBMECTHOH NeSITeIbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH NEHCTBUA 10 €€ JOCTIKEHHIO: COCTABIIATD IUIAH
JEUCTBHIA, pactpeessiTh POJU ¢ Y4ETOM MHEHHUH YYaCTHHKOB, 00CYX/IaTh pe3yJIbTaTbl COBMECTHON paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIA/ja M KQKAOTO YIaCTHHKA KOMAH/BI B OOIINI pe3yiIbTaT 1o pa3paboTaHHBIM KPUTEPHSM;

npeajiaratb HOBBIC IMMPOCKTHI, OLUCHUBATHL UJICHU C TIO3UIIUMHN HOBU3HbI, OPUTMHAJIBHOCTH, HpaKTquCKOP’I 3HAYUMOCTH,

OCYIIECTBIISITH ITO3UTHBHOE CTPATETHYECKOE MOBEJCHNUE B PA3IMYHBIX CHTYaIUsX, HPOSBISATH TBOPUECTBO M BOOOpaKeHHE, OBITH
UHUIMATUBHBIM.

OBiajeHne YHHBEPCAIbHBIMH PeryJsTHBHBIMH JeiiCTBUSIMH:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS 171l BBIIBICHUSI MPOOJIEM M MX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

17



BBIOMpPATh Ha OCHOBE OMOIOTHYECKUX 3HAHUH LIeJIEBbIE U CMBICTIOBBIE YCTAHOBKU B CBOMX JEHCTBUAX M MOCTYIKAaX 10 OTHOIIECHUIO K
JKMBOM TPHUPOJIE, CBOEMY 3/10POBBIO U 3J0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIHO OCYILIECTBIISTH ITO3HABATEIBHYIO NEATEIbHOCTh, BBIBILITH MPOOJIEMBI, CTaBUTh M (OPMYJIHPOBATH COOCTBEHHEIE
3a/1aud B 00pa30BaTEIbHON JIEATEIBHOCTH M )KU3HEHHBIX CUTYaIHAX;

CaMOCTOSITEJIFHO COCTAaBIATh IUIaH PENIeHHs HpOOJIEeMBI C YUETOM HMEIOIIMXCS PEcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEINOYTEHUH;

J1aBaTh OI[CHKY HOBBIM CHTYaIlUsIM;

pacIIUpsTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JTMYHBIX MPEANIOUTEHHH;

JeTaTh OCO3HAHHBIM BBIOOP, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATH NIPUOOPETEHHBIH OMBIT;

Croco0CTBOBaTh (HOPMUPOBAHHIO M INIPOSBICHHIO LIIMPOKON 3PYIULMU B PasHBIX OOJIACTAX 3HAHUH, MOCTOSHHO IOBBILNIATH CBO
00pa30BaTeNILHBIN U KYJITYPHBIH YPOBEHb.

2)caMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBHI B I€ATEIHHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIHTATOB IETISIM;

BJIaJIeTh HAaBBIKAMH II03HABAaTENbHOM pedaekcun Kak OCO3HAHMS COBEPINAEMBIX AEHCTBHH M MBICIHTEIBHBIX IIPOIECCOB, HX
pe3yIbTaTOB U OCHOBAHMUIA, HCIIOJIB30BATh IPHEMBI Pe(IICKCHH IS OLIEHKH CUTYAIlNH, BEIOOPA BEPHOTO PEIICHNS;

YMETb OICHMBATh PUCKH M CBOCBPEMEHHO IIPHHIMATh PEIIEHHS 110 UX CHIDKECHHIO;

MPUHUMATh MOTHUBBI M @pT'yMEHTBI IPYTUX MPH aHAIIN3€ Pe3yIbTaTOB ASSITEeNbHOCTH;

3)npunsTHe cedst U APyTrUX:

NPUHUMATH ce0sl, TOHUMAsi CBOM HEOCTATKH M JOCTOUHCTBA;

NPUHAMATh MOTHUBBI M apT'yMEHTHI IPYTUX IIPH aHAIIM3E Pe3y/IbTaTOB IS TEIbHOCTH;

MpU3HABaTh CBOE MIPABO M IPABO APYTUX HA OIIHOKH;

pa3BHUBaTh CHOCOOHOCTH IIOHUMATh MUP C HO3UINH APYTOTrO YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATBI

IIpenmerHbIE pe3yabTaThl OCBOCHUS COJepkaHUs ydeOHoro mpeamera «buomorus» Ha yriayOnéHHOM ypoBHE OPHEHTHPOBAHBI Ha
obecrieueHre MpoPUIBLHOT0 00yUYeHUs o0yyaroruxcs ouonorun. OHU BKITIOYAIOT: CHCIU(pHUYCCKHE 11 OUOJIOTUH HAyYHBIC 3HAHUS, YMCHHUS
1 CcrocoOBI JEHCTBUIA 10 OCBOCHHIO, HHTEPIPETANH U IPe0Opa30BaHUIO 3HAHUHN, BH/BI ACSITEIFHOCTH IO MONYYEHHIO HOBBIX 3HAHHH U UX
NPUMEHEHHIO B Pa3iIMYHBIX Y4eOHBIX, a TakKe B PEaNbHBIX )KU3HEHHBIX CHTyalusX. IIpeqMeTHBIE pe3yibTaThl MPEACTABICHEI 110 ToJaM
U3YYCHHSI.

IIpenmeTHbIe pe3ynbTaThl OCBOEHHA yueOHOro mpeamera «buonorus» B 10 knacce JOMKHBI OTpaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTe M POJIM OMOJIOTHH B CHCTEME ECTECTBEHHBIX HayK, B (JOPMHpPOBaHHMH €CTECTBEHHO-HAYy4HOI
KapTHUHBl MHpPa, B TO3HAHUM 3aKOHOB IIPUPOJBI M PEHICHWH MPOOJIEM pPalMOHAIBHOTO IPHPOAOIONB30BAHMSA, O BKIANE POCCHHCKHX H
3apy0Oe)KHBIX YYEHBIX B pa3BUTHE OHOJIOTHY;

BIIA/ICHAE CHCTEMOM OHONOTMYECKWX 3HAHHHM, KOTOpas BKIIOYAET: OCHOBOIOJATAOMUE OMOJIIOTWYECKHe TEPMHHBI U TOHATHS
(KHM3HB, KJIETKA, OPraHU3M, METa0oJN3M, TOMEOCTa3, CaMOPEryJIsILus, CaMOBOCIIPOU3BE/ICHNE, HACIIEACTBEHHOCTh, N3MEHUYHUBOCTD, POCT U
pasButHne), Ouonornueckue teopuu (knerounas teopus T. [lIBanna, M. Illnelinena, P. BupxoBa, XpoMOCOMHAasI TEOPHS HACIIEACTBCHHOCTH
T. Moprana), ydenus (H. W. BaBunoBa — 0 meHTpaXx MHOT00Opasusi U NPOUCXOKACHUS KYITbTYPHBIX PACTEHHUH), 3aKOHBI (EOMHOO0Opa3us
MOTOMKOB HEPBOT0 ITOKOJICHHUS, pACIIeIUIeHHs, YMCTOTHI raMeT, He3aBUCUMOro HacienoBaHus . MeHuens, rOMONOTHYECKHX DPSIOB B
HacneicTBeHHOU m3MeHunBoctH H. 1. BaBuiosa), mprHIUIIE! (KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMH HAYYHOTO IO3HAHUS, HCIOJB3YeMBIX B OHOJIOTHYECKUX HCCIECJOBAHUSX JKHUBBIX OOBEKTOB
(omucanue, M3MEpeHHe, HabI0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYLIECTBEHHBIC NMPU3HAKU: BHPYCOB, KIJIETOK IIPOKAPUOT M JIYKAPHUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPTraHM3MOB, B TOM d9HCIe OakTepwif, TpuOOB, PacTeHMil, KUBOTHBIX M YEIOBEKA, CTPOSHMS OPraHOB M CHCTEM OpPraHOB PACTEHHH,
JKUBOTHBIX, YEJIOBEKa, IPOIECCOB KU3HEAEATCIbHOCTH, IPOTEKAIONINX B OPraHM3MaxX PAacTeHHMH, KUBOTHBIX M UEJIOBEKa, OMOJIOTMYECKHUX
npoleccoB: oOMeHa BemiecTB (MeTabonn3M), MPEBpaIleHUs] DHEPrUH, OpOXKEHHs, aBTOTPOGHOrO M TreTepoTPO(GHOr0 THIIOB IHTAHUS,
(doTocWHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a, TraMeToreHe3a, SMOPHOTCHE3a, IIOCT3MOPHOHAIBHOTO PAa3BHUTHS, PAa3MHOMKEHUS,
WHJMBUIyalbHOTO Pa3BUTHs OpraHu3Ma (OHTOTreHe3a), B3aUMOJICHCTBHS TeHOB, FeTepO3nCca, HCKYCCTBEHHOTO 0TOOPa;

YMEHHE yCTaHaBIMBATh B3aMMOCBSI3H MEXIY OPTAaHOMIAMH KJIETKH M MX (YHKIMSIMH, CTPOCHHEM KIIETOK Pa3HBIX TKaHEH M HX
(GYHKIMSIMHU, MEXIy OpraHaMH ¥ CHUCTEMaMH OPTraHOB Y PAaCTEHHUH, JKMBOTHBIX U YENIOBeKa U MX QYHKIMAMH, MEX/y CHCTEMaMH OPraHOB U
UX QYHKOUSMH, MEXAy OJTalmaMu OOMEHa BEHIECTB, JTallaMH KIETOYHOTO IMKIA M JKM3HEHHBIX IIMKJIOB OpPTaHM3MOB, STamaMu
SMOPHOHAIBFHOTO PAa3BUTHSL, TEHOTHIIOM U ()EHOTHIIOM, ()EHOTHIIOM U (pakTOopamu cpeabl OOUTaHUS;

ymeHMe BBIABJIATH OTJIMYUTEIbHBIC IPU3HAKH )XUBBIX CUCTEM, B TOM YUCJIC paCTeHIAﬁ, JKMBOTHBIX M YC€JIOBCKA,

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOMINE apTyMEHTHI, OHOJIOTMIECKYI0 TEPMHHOJIOTHIO M CHMBOJIMKY JUISL TOKA3aTeNbCTBA POJICTBA
OpraHN3MOB Pa3HBIX CUCTEMaTHYECKHX IPYIIIT;

YMEHHE pemIaTh OMOJIOTWYECKHE 3a[adM, BBIABIATH NMPUYMHHO-CIIEJCTBEHHBIC CBSI3HM MEXIY HCCIICIyeMBIMH OHOIOTHIECKHIMH
npoueccaMu U ABJICHUAMU, N€1aTh BbIBOAbI U IPOTHO3bI HA OCHOBAHWUU l'lOJ'Iy‘{eHH])IX pe3yanaTOB;

YMEHHE BBINONHATH Ja0OpaTOpPHBIE M IPAKTHYECKHe PaboTHI, COOMIONAaTh IMpaBHiIa NpH padoTe ¢ y4eOHBIM M J1abOpaTOPHBIM
o0opyznoBaHueM;

YMEHHE BBIJIBUIaTh TUIOTE3bI, IPOBEPATH UX KCIEPUMEHTATIBHBIMU CPEICTBAMH, (OPMYIHUPYS LIENb UCCIENOBAHNS, AaHATHM3UPOBAThH
MOTyYCeHHBIE PE3yJIbTaThl U IeJIaTh BHIBOJIBI;

yYMEHHE y4acTBOBaTh B yueOHO-HCCIIEN0BATENBCKON PaboTe IO OMONOrHUH, SKOJIOTUH U MEJHUIMHE, IPOBOIUMON Ha 6a3e MIKOJIBHBIX
HayYHBIX OOIIECTB, U ITyOJIMIHO MIPEACTABIIATE IIOJyICHHBIE PE3yJIbTAThl Ha yICHHIECKIX KOH(DEPeHIIHAX;
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yYMEHHE OIICHMBaTh 3THUYECKHME AaCIEKThl COBPEMEHHBIX HCCIENOBaHMH B 00nacTH OHONOIMH M METHUIUHBI (KIOHHPOBAHHE,
HCKYCCTBEHHOE OIUIOZOTBOPEHHE, HAMIPABICHHOE N3MEHEHHE T€HOMa U CO3/1aHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BHIOOp Oynymied NpoecCHOHAIBHOW MAESITENFHOCTH B 007acTH OHOJIOTHH, MEIWIHHE,
OMOTEXHOJIOTUH, BETEPHHAPHH, CEILCKOTO XO3SIHCTBA, MHIIEBON NMPOMBIIIIIEHHOCTH, YIayOlsaTh MO3HABaTENbHBIH HHTEpPEC, HANPABIECHHBIN
Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH IpodeccMr M MHpOJOIDKEHHE OHONOTHMYecKOro OoO0pa3oBaHWS B OPTaHU3AlUSIX CPEIHETO
HpO(EeCCHOHATBHOTO ¥ BBICIIETO 00pa30BaHuUsL.

IIpenmerHbIe pe3ynbTaThl OCBOEHHS yueOHoro mpenmera «buonorus» B 11 knacce NOIKHBI OTPaXkaTh:

c)OPMUPOBAHHOCTh 3HAHUH O MeCTe M POIM OHOJOTHM B CHCTEME ECTECTBEHHBIX HayK, B (POPMHPOBAHMH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOI KapTHHBI MHpPa, B TMO3HAHMU 3aKOHOB NPHUPOJBI M PEUIEHHU 3KOJOTMYECKHX MpOOJIEM YelI0BEeYecTBAa, a TAKKE B
pelIeHHN BOIIPOCOB PalMOHAIBHOTO NIPUPOOIONIB30BaHN, U B GOPMUPOBAHUY IIEHHOCTHOTO OTHOIICHUS K IIPUPOJE, OOIIECTBY, YEIIOBEKY,
0 BKJIaJIe POCCUHCKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMOH OHOJIOTHYECKHX 3HAHUH, KOTOpasi BKIIOYaeT ONPEAEIeHNs U IOHUMaHHe CYIITHOCTH OCHOBOIIOJIATraroIINX
OMOJIOTHUECKUX TEPMHUHOB M TOHATHH (BHUIO, 3KocucTeMa, Omocdepa), Ouosormueckue Teopuu (3BosrorpoHHas Teopus Y. [lapsuHa,
CHHTeTHUecKast TeopHs 3Boironun), yaeHns (A. H. CesepnoBa — o myTsix u HampasieHHUsX 3Bosonny, B.J. Bepranckoro — o 6uochepe),
3aKoHBI (reHeTnyeckoro pasHoBecus JIx. Xapau u B. Baiinbepra, 3apoapimesoro cxoactsa K. M. bapa), npasuna (Muaumyma 1O. JInbuxa,
9KOJIOTHYECKOH MUpaMUIBI SHEPTUH), THIOTE3H (rumnoTe3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJIaMU HAayYHOTO IO3HAHMS, MCIOJIB3yEeMbIMH B OHMOJIOTHIECKUX HCCIEOBAHUAX KUBBIX 00BEKTOB
U JKocUcTeM (ONHCaHHe, M3MEpEHHe, HaOIIOJEeHHE, 3KCIEPUMEHT), CIOCO0aMM BBISBICHUS M OLEHKHM AHTPONOTE€HHBIX W3MEHEHHH B
HpHUPOJIE;

YMEHHE BBIACNATH CYIIECTBEHHbIE MPU3HAKU: BHJOB, OHOTEOIIEHO30B, SKOCHCTEM U OHochephl, CTAOMIN3UPYIONIETO, ABIKYIIETO H
Pa3phIBAIOIIET0 eCTECTBEHHOTO 0TOOpPa, AJUIONATPUYECKOTO M CUMIIATPUYECKOTO BUI000Pa30BaHMs, BIMSHUS JBIKYIIMX CHJI SBOJIOIMN Ha
reHO(OH MOMYIISINY, IPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefie OOMTaHus, YepeoBaHIs HAlPABICHUI 3BOIOLHH, KPYTOBOPOTA BEIIECTB
Y [TOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHHE YCTaHaBIMBAaTh B3aHMMOCBSI3HM MEXKIY IpOLECCAaMU SBOJIOLHH, IBIKYIIMMH CHJIAMH aHTPOIOI'€HE3a, KOMIIOHEHTaMH
PAa3IMYHBIX SKOCHCTEM U IIPUCTIOCOOICHUSIMI K HIM OPTaHU3MOB;

YMEHHE BBIABIATh OTIMYHUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, NPHUCIIOCOOJICHHOCTh BHIOB K cpele OoOHWTaHWs, aOHOTHYECKHX U
OMOTHYECKHNX KOMIIOHEHTOB KOCHCTEM, B3aHMOCBS3€H OPraHM3MOB B COOOIIECTBaX, aHTPOIOTCHHBIX M3MEHEHHH B KOCHCTEMaX CBOEH
MECTHOCTH;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOMINE apTyMEHTHI, OHOIOTMIECKYI0 TEPMHHOJIOTHIO ¥ CHMBOJIMKY ISl JOKA3aTeIbCTBA POACTBA
OPTaHN3MOB Pa3HbIX CUCTEMATUYECKHUX I'PYIII, B3aHMOCBSI3H OPTaHU3MOB U CPE/Ibl OOMTAaHUsI, SIMHCTBA YEJIOBEUSCKUX Pac, HEOOXOIUMOCTH
COXPaHEHHUs MHOT000pa3Hs BUIOB U YKOCHCTEM KaK YCIOBHUSI COCYIECTBOBAHUS IPUPOIBI U YETOBEIECTBA;

YMEHHE pelIaTh OMOJOTWYECKHe 3a[add, BBIABIATH NPUINHHO-CIEICTBEHHBIE CBSI3H MEXIY HCCIETyeMbIMH OHOIOTHYECKHMH
HpOLIECCaMH U SBJICHHSIMH, JIETaTh BEIBOJBI U TPOTHO3BI HA OCHOBAHUY MOJTyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BHIIIONHATH J1a0OpaTopHbIE W MPAaKTHUECKHE padoTHI, COONMOAaTh MpaBWiia MpH padoTe ¢ Y4eOHBIM H JTa0OPaTOPHBIM
000pyI0BaHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, TPOBEPATH NX IKCIIEPUMEHTAILHBIMU CPEACTBAMH, (QOPMYIHPYS LeNb HCCIESTOBAHIS, AaHAIM3NPOBATD
HOJTy4YeHHbIE Pe3yNIbTaThI U JIeNIaTh BBIBOIbI,

YMEHHE yJ9acTBOBATh B y4eOHO-MCCIIEA0BATENBCKON paboTe IO OMONIOTHH, KOJIOTUH M MEIUIUHE, TPOBOANMON Ha 0a3e IIKOIBHBIX
HaYYHBIX OOIIECTB, U ITyOIMIHO MPEICTABIATE IIOMyIEeHHBIC PE3yIbTAaThl HA YICHHIECKIX KOH()EPECHIHSAX;

YMEHHE OIIEHHMBATh TUIIOTE3bl U TEOPHUH O MPOMCXOXKACHHUH KHM3HH, YeJIOBEKa U YEJIOBEYECKUX pac, O MPUYMUHAX, MOCIEACTBUSIX U
croco0ax MpeaoTBpalleHHs TI00aTbHBIX H3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBHIOOp Oyayleid NpodeccHOHaNIbHON MAesTENPHOCTH B 00JacTH OHOJOTHH, HSKOJIOTHH,
TIPUPOJIOTIONB30BAHNS, MEIHIMHBI, OMOTEXHOJIOTHH, IICHXOJOTHH, BETEPHHAPHH, CEITbCKOTO XO3SIiCTBA, NHINEBOH IPOMBIIIIEHHOCTH,
yruIyONsITh  TO3HABATENbHBIA HHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIH BBHIOOP COOTBETCTBYIOIIEH mpodeccHd W TNPOJOIDKEHHUE
OHMOJIOTHUECKOTO 00Pa30BaHUs B OPTaHU3AIMAX CPEIHETO MPOPECCHOHAFHOTO U BBICIIIETO 00pa30BaHusL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne KoandecTBo yacoB DJIeKTPOHHBIE

o HauMeHoBaHHEPAa3/1eJ0B H TeMIIPOrPaMMbI Beero Konrtpoabnsie  TlpakTudeckue g‘;’;‘:’;‘;‘;‘;‘gmue

padoThI padoThI pecypes
1 buonoruskaknayka
2 JKuBbIC CHCTEMBI U UX U3YYCHHE
3 Buonoruskinerku 0.5
4 XUMHYECKasIOpraHU3aUSIKICTKH 10
3) Crpoenne U QyHKITUHKICTKA
6 OOMeH BeleCTB U MPEBpaIleHUEe SHEPTHH B KIIETKE
7 Hacnencreennas nHbopMarus u peanu3aiys e¢ B 9 05
KJIETKE
8 JKU3HEeHHBIAIMKIIKIICTKY 6 1
9 Crpoenue U pyHKIMHMOPTraHU3MOB 17 1.5
10 Pa3mHOMXeHMe U pa3BUTUEOPTaHU3MOB 8 1.5
1 ['eneTnka — Hayka 0 HacJIeICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTHUHACIIECTBEHHOCTH 10
13 3aKOHOMEPHOCTUU3MEHYMBOCTHU 6
14 I'eHeTHKauyenOBEKa 3 0.5
15 CenexuusopraHu3MoB 4 1
16 buoTexHoIOTHS 1 CHHTETHYSCKAsIONOIOTHsI 4
17 PesepBHOEBpEMS 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 8
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11 KJIACC

KosmmuecTBouacos
No i/ HaumeHnoBaHuepas/aejioB U Jnexrponnsie (TaGpPoBHIE)
e/ KouTpoabuble TpakTugeckue
TEMIIPOIrPaMMBbI Bcero o0pa3oBaTe/ibHbIE PecypChbl
padoThI padoThI

1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Boatonus 1 e€pe3ybTaThl 14 2
Maxkpo3BoitoLMs U €€PE3yIbTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha

4 P P 15 15
3emuie

5 [IpoucxoxaeHueyenoBeka — aHTPOIOTeHE3 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX

6 OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarollen cpeaoun
OpranusMmsl U cperaoduTanus 15
DKOJIOTUSBH/IOB H TTOMYJISIUI 0.5
DKOJOTUSACO00IIECTB.

9 12 0.5
DKOJIOTMYECKUECUCTEMBI

10 buocdepa — rinobanpHasgsKocucTEMA

11 YenoBek U OKpyxaromasicpeaa

12 PesepBHOEBpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 6.5
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Temaypoxa

buonorus Kkak KOMILJICKCHas HayKa 1M KaK 4aCTb COBPECMCHHOI'O OGH.IGCTBa

KoanuyecTBouacon

Bcero

KonTtposabHbie
pa6oTsI

I[pakTnyeckue
padoTbI

Jata
H3yYeHHsI

DJIeKTPOHHbIE
nudpoBbie

06pa3OB‘¢lTeJILHLle

pecypcbl

’KuBble cUCTEMBI U UX CBOﬁCTBaypOBHeBaﬂ opranu3anus )XUBbIX CUCTEM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUSA KIICTKH. Kierounas TCOPH

XUMHYECKUN COCTaB KJIETKM MUHEPAIbHBIE BEIIECTBA KIETKH, UX
Ouosornveckas poJb

Oprannueckue BelecTBa KJIeTk — Oenku. JlabopaTtopHas pabota
«OO6HapyxeHHe OEJIKOB ¢ TOMOIIbI0 KAYECTBEHHBIX PEaKIIUii»

0.5

CoiicTBa, Kaccuukanys 1 GyHKIUU OSIKOB
OprannyecKkreBeeCTBAKICTKH — YIIIEBObI

OpFaHquCKH C€BCIICCTBAKIICTKHU — JIMITUIbI

0.5

10

Hyxneunossie kucnotsl. JJHK u PHK. JIaGopatophas pabota
«HccenoBanne HyKJIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY

Crpoenue u pynkiun ATD. Ipyrue nykneosunrpugpocdarsl (HTD)

11

Crpoenue sykapuotnyeckoil knerku. [Ipaktuueckas padora «3yuenue
CBOMCTB KJIETOUHOI MEMOpaHbI»

12
13

Twunel KJIETOK. HpOKapI/IOTI/I‘-ICCKaH KJICTKa

[ToBepXHOCTHBIN anmapar KJIeTKH

0.5

14

15

OnnomeMOpaHHble opraHou bl KieTku. [IpakTiuueckas pabota «3ydyenue
JBUKEHMSI LIUTOIIIa3MbI B PACTUTENIbHBIX KIIETKaX)

HOJ'IyaBTOHOMHBIC OpraHOUAbI KJIICTKHU: MUTOXOHAPUH, IIJIACTUIBI.
Ha6opaTopHa${ pa60Ta «Hccnemopanue mia3MoIn3a U AelIa3Mojn3a B
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PACTUTECIIBHBIX KICTKAX»

16 HememOpanHbIe OpraHoOU/Ibl KIETKH 1
17 Crtpoenue u GyHKIIUU sipa 0.5
AccuMuIISIMS U AUCCUMMIISILIUS — JBE CTOPOHBI MeTaboau3ma. THIbl
18 oOMeHa BemiectB. JlabopaTopHas padora «/3yueHne KaTalTuTHYeCcKOM 1
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMUIIa3bl UM KaTanasbl)»
@depMeHTAaTUBHBIN XapaKTep peakuuid KJIETOYHOTO METa0oIM3Ma.
19 JlaGopatopnas pabora «3yueHue pepMEHTAaTUBHOTO PACILEIICHHUS 1 0.5
MEPOKCH/Ia BOJOPOJA B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
20 ABToTpOo(HBI THIT 0OMeHa BeniecTBPOTOCHHTE3 X EMOCHHTE3. 1 0.5
21 Peakiun marpuyHoro cunte3aTpaHCKpUIILMS — MaTPUYHBIA CUHTE3 1
PHKTpancnsmus u e€ 3ramnsl
29 Bupycsl — BHeKIIeTOUHBIE (POPMBI )KU3HU U OOIUTaTHBIC TAPA3UTHI. 1
[IpakTnueckas padora «Co3nanrue MOJIEIH BUPYCa»
23 JKu3HEHHBIA UK KIIETKA 1 0.5
24 Matpuunsiii cunte3 JTHK 1
25 JleneHuek 1eTKH — MHUTO3 1 0.5
26 Tkanu pacrenuil. JlaboparopHas pabota «/3yueHue TkaHel pacTeHHi» 1
97 TxaHu )KUBOTHBIX U uenoBeka. JlaboparopHas padota «/3yueHnne TkaHei 1
KHBOTHBIX)»
08 Opransbl. Cuctemsl opratoB. JlaboparopHas pabota «M3y4yeHne opraHoB 1
I[BETKOBOT'O PACTEHUS»
29 Omnopa Tena opraHu3MoB 1 0.5
30 JIBr>KeHHE OpraHu3MOB 1
31 [TuTanue opraHu3MoB 1
32 [TuTaHne MO3BOHOYHBIX KUBOTHBIX. [IHIIeBapuTeNbHAS CUCTEMA YEIOBEKa 1
33 JlpIxaHue OpraHu3MoB 1
34 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX M YeJIOBEKa 1
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35 TpancnopT BelecTB y OpraHu3MOB 1
36 KpoBeHocHas cuctema mo3BOHOYHBIX )KHBOTHBIX M UEIOBEKa 1
37 Brinenenue y opranu3zmMoB 1
38 3ammrTa y opraHu3MOB 1
39 HMmmyHHas cuctema 4eoBeka 1 0.5
40 PazapakuMocTh 1 peryisius y opraHu3MoB 1
41 I'ymopasibHas perysanus v 3HI0KPUHHAs CUCTEMA )KUBOTHBIX U YEJIOBEKa 1
42 ®opMBI pa3MHOXKEHHST OPTaHU3MOB 1
43 [TonoBoEepa3MHOKEHUE 1
44 Meiio3 1 0.5
I'ameTorenes. Obpa3oBaHue U pa3BUTHE MOJOBHIX KJIeTOK. JlabopaTopHas
45 pabota «/3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX 1
MUKpOTpernaparax»»
46 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI'€HE3 0.5
47 3akajika OpraHoOB U TKaHEW U3 3apOJIbIIIEBbIX JHCTKOB
3aKOHOMEPHOCTH HaCIIeI0BaHMs TPU3HAKOB. MOHOTHOpHIHOE
48 ckpemuBanue. [Ipaktuueckas padora "M3ydenune pe3yabTaToB 1
MOHOTHOPUIAHOTO CKpEIIUBaHUS Y 1p030(uinr"
49 [{uTomornyeckue OCHOBBI MOHOTHOPUAHOTO CKPEIIUBAHUS 0.5
50 Ananmsupyroriee ckpeniuBanue. HemoyiHoe ToOMUHUpPOBaHUE 0.5
51 Jurubpunnoe ckpemmubanue. [IpakTudeckas pabota «3ydenue 1 05
Pe3yIbTATOB TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI '
52 [{uTomornyeckue OCHOBBI JUTUOPUIHOTO CKPEUTBAHUS 1
53 CliemyieHHO eHaclieI0BaHuEe MPU3HAKOB 1
54 XpOMOCOMHasl TEOpUsl HACIEICTBEHHOCTU 1
55 I'eneruka nmona 1
56 N3menunBOCTh IpU3HAKOB. BUaBI N3MEHUMBOCTH 1
57 MoaundukaoHHass ”3MEHYUBOCTh 1

25




BapuannonHssiii psig v BapuannoHnHas kpuasi. JlaboparopHas padoTa

58 «HccrnenoBanue 3aKOHOMEPHOCTEH MOIU(PUKAITMOHHON H3MEHYNBOCTH. 1
ITocTpoeHHEeBapHaLIMOHHOIOPs1a ¥ BapUAlMOHHOUKPUBOM
59 I'enoTunmnyeckasnu3MeHInBOCTh. KoMOMHATHBHASU3MEHYNBOCTD 1
60 MyTranuoHHast ©3MeHYHBOCTb. [IpakTnyeckas padora «Myranuu y 1
npo30(¢uisl (Ha TOTOBBIX MUKPOIIPETapaTax)»
61 3aKOHOMEPHOCTH MYTAL[MOHHOTO IIpoliecca. DNUIe€HETUKA U SITUT€HOMUKA 1
62 I'eneruka yenoseka. [Ipaktuueckas pabora «CocTaBieHre U aHAIU3 1
POIOCIOBHOI»
63 MeTobl MeUIIMHCKOM TeHETUKN 1
64 3HayeHne METULIMHCKON TeHETUKU B MPEAOTBPAILEHUH U JICYCHUN 1
IeHEeTHYECKUX 3a00JIeBaHU YeI0BeKa
65 OcHoBHble noHATHUSA cenekiuu. JlaboparopHas padora «3yueHue copToB 1
KYJIBTYpPHBIX PACTEHHUI U TIOPOJ JOMAIITHUX KUBOTHBIX)
66 Mertob! cenekiMoHHOM paboTsl. JlabopaTopHas pabora «3yuenue 1
METOJ0B CEJIEKI[UU PACTCHUI»
67 JIOCTHKEHMSI CeNIeKIIMU pacTeHUi U )KUBOTHBIX. [IpakTuueckas padora 1
«IIpuBUBKa pacTeHUI
68 PesepBHEIit ypok. [ToBTOpeHue, 00001eHNEe, CHCTEMAaTH3aIlnsT 3HAHUH 1 0.5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 8
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IHHOYPOYHOE IINTAHUPOBAHHUE

No KoauyecTBouyacoB
[ Temavpoxa Jata nsyuenns JJIeKTPOHHBbIE U (PPOBbIE
o/ Yp Beero KonTpoabHbie IpakTuyeckue y 06pazoBaTebHbIE Pecypehl
pa6oTsI padoTsI
bubnunorexa [JOK
l BI/IOHOFI/IH B CI/ICTeMCHaYK 1 https://m.edsoo.ru/863e6122https://m.e
ds00.ru/863e632a
Mertoap! Mo3HaHMs )KUBOM NpUpoibl. [IpakTudeckas padora Ne 1
Bubmuorexa [JOK
2 «Mcnonp30BaHUE PA3IMYHBIX METOJIOB IIPH U3YUYCHHUH 1 0.5 bitpe.//m edsoo ru/B6366122
OHOJIOTHYECKUX 00BEKTOBY
Bubmuorexa [JOK
3 buonornueckue cucTemsl, MPOLIECCHl U UX U3YUYECHHE bitps:/im.eds00,r/B636564
o bubmmorexa LIOK
XHUMUYECKUH COCTaB KJIETKU. Boga 1 MUHEpAJIbHBIE COU hitps://m.edsoo.ry/B63e674e
Bubmuorexa [JOK
5 benku. CoctaB u cTpoeHne OSIKOB bitps:/im.eds00, 18636672
depMeHTBI — OHMOJIOTHYecKHe Katanu3aropsl. JlaboparopHas
6 pabora Ne 1 «M3yueHne KaTaIuTHYECKONH aKTUBHOCTH 1 0.5 e n8GeCh2
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK KaTallasbl)»
Bubmorexa [JOK
7 yrﬂeBOHI’I' HHHHHI’I 1 https://m.edso0.ru/863e6870
bubmmorexa LIOK
HyKHeHHOBI’IeKHCHOTI’I' ATq) 1 https://m.edsoo.ru/863e6d5¢c
9 VcTopusi U MeTOIbI H3ydeHus KieTku. Kierounasteopus 1 e aceot 86366258
10 Kinetka xak mejocTHas »KUBasg CUCTeEMa 1
Crtpoenue 3ykapuoTuyeckoi kietku. JJaboparopnast pabora Ne 2
«/I3ydyeHne CTpOCHHUS KIETOK PACTCHHH, JKUBOTHEIX, TPUOOB U Bumorera LIOK
11 ya N p p i » 1P 1 0.5 https://m.eds00.ru/863e6ffOhttps://m.ed
OakTepuit oI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnapaTax u S00.1U/863¢716¢
WX OITUCAHHUE)
12 OOGMeHBENECTBUIMMETA00IN3M 1 T
Bubnuorexa [JOK
13 ®otocuHTe3. XEMOCHHTES https://m.eds00.ru/863e7¢98
o Bubmorexa [OK
14 z3HepFeTquCKI/H/IO61\/[eH https://m.edso00.ru/863e7aae
15 Ku3HeHHbI UK KIeTKH. JleneHne KIeTku. MuTo3. 1 05 Butmioroxs [IOK
. N . .
JTabopatopnas pabora Ne 3 «HaGuroieHre MuTO3a B KJIETKax fpsiimedsonuiBoseriot
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

KOHYMKa KOpPEIIKa JIyKa Ha TOTOBBIX MUKpOIMpenapaTax»

Bubnuorexa [JOK

16 buocunTes 6enka. Peakiys MaTpUYHOTO CHHTE3a 1 bitps:/im.edsoo.rL/863¢ 796
Bubmuorexa [JOK

17 ’Tpa'HC‘HS{HI/I;I — OunocunTe30enKa 1 https://m.edsoo.ru/863e796e
Bubmuorexa [JOK

18 HexnerounbiepopMbIOKU3HE — BUPYCHI 1 hitps-im edspo /86307540

bubnunorexa [IOK

19 (DOpMBIpa3MHO}KeHI/IHOpraHI/I3MOB 1 https://m.eds00.ru/863e81b6https://m.e

ds00.ru/863e831e
(%) Bubmuorexa [JOK

20 MCI/IO3 1 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KI€TOK. OIIOI0TBOPEHHUE.

21 JlaboparopHast padota Ne 4 «/3yueHre CTPOEHHS MOJOBBIX 1 0.5 B s 35368105
KJIETOK Ha TOTOBBIX MUKpOIIpErapaTax»

Bubmuorexa [JOK

22 NuauBuayanbHOEPa3BUTUEOPTAHU3MOB bitps:/im. oo, /86368436

23 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH ¥ M3MEHYUBOCTH 1 e 8388612

24 3aKOHOMEPHOCTH HACIIEAOBaHUS MTPU3HAKOB. MOHOTHOPHTHOE 1 Bu6aorexa LIOK
CerHH/IBaHI/Ie https://m.edsoo.ru/863e8878

o5 JluruOpuHOE CKpeIuBaHue. 3aKOH HE3aBUCHUMOTO 1 Busmorexa LIOK
HaCHe,Z[OBaHI/IH HpI/I3HaKOB https://m.edso0.ru/863e89a4
CuerieHHOE HaclieoBaHue pu3HaKoB. JlaboparopHas paboTa

26 No 5 «M3yuenune pe3ynbTaTOB MOHOTHOPUTHOTO U 1 05 BuGmorexa LOK

. N . .
JAUTHOPUITHOTOCKPEIIUBAHKS Y IPO30(MIIBI HA TOTOBBIX fipsimedonulBe3esens
MHUKpOIIpenapaTax»

97 I'enernka nona. HacnenoBanne Npu3HAKOB, CLHETUICHHBIX C 1 —
TOJIOM https://m.eds00.ru/863e8c60
H3menunBocth. HenacaeacTBeHHAs H3MEHUNBOCTb.

28 JlabopaTtopHas padota Ne 6. 1 05 Bubmotexa LOK

(v . N . .
U3y4enreMoan(pUKaIMOHHONN3MEHYMBOCTH, upsimedson.u/a03etete
ITOCTPOECHUEBAPHUALIMOHHOTOPSa U BApUALTMOHHOMKPHUBOW
Hacnencreennas uamenunBocTh. JlabopaTopHas padora Ne 7.

(%) Bubnuorexa [JOK

29 «AHanu3 MyTanui y 1po30(uisl Ha TOTOBBIX 1 0.5 (o //m edso0 rU/863eBefe
MHUKpOIIpenapaTax»

30 I'eHeTHKaYeT0BEKA 1 paomotexs HOF

https://m.eds00.ru/863e8d78
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

PeseprubIil ypok. O606menue mo reMe «HacnencTtBeHHOCTD U

31 U3MEHYUBOCTH OPraHHU3MOBY» 1

32 Cenexkuus KaK HayKa v MpoI1ecc 1 ﬁiiiﬁ;‘?f&i’iﬁ?‘&%gegzu

33 MeTo/Ibl ¥ JJOCTHXKEHUS CEJIEKIIUM PACTEHUI 1 )KUBOTHBIX 1 it eson 6360214

34 BHOTEXHOIOTUAKAKOTPACTBLIPOU3BOICTBA 1 et 6309335

35 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 y—

36 Hcropus pasBUTHS IPEICTABIECHUN 00 3BOIIOLUH 1 et 6369570

37 MHUKPO3BOIIOLUS 1 o ecson nuseccte
[Momyssinus KaK dJIeMeHTapHast €AWHUIA BIIA U SBOJIIOLUH.

38 JlaGopatopuas padora Ne 1 «CpaBHEeHHE BUIOB 110 1 0.5 e 56309905
MOP(OIIOTHIECKOMY KPHTEPHIO»

39 JIBKOKyIIUE CUIIBI (SIIeMEHTAPHBIE (PAKTOPHI) SBOIOLUN e 63e0dad

40 EctectBennblit oT00p 1 ero Gpopmbl s etson 88350
Pe3ynbTaThl 9BOJIIOLUH: TIPHCIOCOOIEHHOCTS OPraHU3MOB

41 BH1000pazoBanue. JJaboparoprnaspadora No 2 1 05 BiGmoresa LOK
«OnKcaHrenpucIoco0IeHHOCTHOPraHu3Ma U pipslimedonEGasice
€E0THOCUTEILHOTOXapaKTepa

42 HamnpapyieHus 1 IyTHMAKPOABOJIOIHH 1 Mipsimesoo uEResate

43 HeoOpatumocTeaBoOnAn 1

44 Hcropus xu3Hu Ha 3eMile U METOJBI €€ U3yUEHUs 1

45 ['unoTe3sl MPOUCXOKIACHUS KU3HU Ha 3emiie 1 53962:7/:22111)-}3';/863%5&16

46 Pa3BuTHE XKU3HK HA 3EMIIE TI0 OpaM U MEPHOIaM 1 e 63eatie
OCHOBHBI€E 3TaIbI BOJIOIMH PACTUTEIHHOTO U JKHBOTHOI'O MHUDA.

47 [pakTnyeckas pabora Ne 1 «/3ydeHne HCKOaeMBIX OCTaTKOB 1 0.5 e aceob 63638
PaCTEHHI ¥ )KUBOTHBIX B KOJUIEKIIUAX»

48 CoBpeMeHHasCcuCTEMaOpraHnYeCKOTrOMUpa A

49 DBONIOIUSYETIOBEKA (aHTPOIIOTEHE3) g aon nuBsecze

50 JIBYOKYIMECHITI ((haKTOPbI) aHTPOIOreHe3a 1 ey

https://m.edsoo.ru/863ead44
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

51 OCHOBHBIECTAIUNIBOIIOIINNYEIOBEKA 1
Bubnuorexa [JOK
52 UYenoseueckue pachl ¥ PUPOJHBIE aANTALMU YEIIOBEKA 1 bitpe.//m.edsoo.ru/863eaea2
53 PesepBubIil ypok. O6061eHne no TeMe «Bo3HUKHOBEHUE U 1
pa3BUTHE )XKU3HU Ha 3emiiey
54 DKOJIOTHsIKaKHayKa
55 Cpepl 0OMTaHUs ¥ SKOJIOTUYECKUE (PaKTOPBI 1 B e yE3eatec
AbuoTtnueckue dakropsl. JlabopaTtopnas padora No 3.
56 «Mopdonoruueckre 0COOEHHOCTH PACTEHUI U3 pa3HBIX MECT 1 05 BuGmorexa LOK
* ¥ A A
oburtanusy. JlaboparopHas pabota Ne 4. «BiusHue cBeTa Ha tpsim.edsoo.u/B63ebloe
POCT ¥ pa3BUTHE YEPEHKOB KOJIEYCa»
Bubmuorexa [JOK
57 BI/IOTI/ILICCKI/IG(baKTOPBI l https://m.edsoo.ru/863eh348
DKOJIOTUYECKHE XapaKTEPUCTUKHU NOMyJsinud. [IpakTraeckas
58 pabota Ne 2 «IToacu€r MIOTHOCTH MOMYJISAIUI pa3HBIX BHIOB 1 0.5
pacTeHuin»
Bubmuorexa [JOK
59 Coo011ecTBaOpraHu3MoB — OHOIIEHO3 1 bitoe/imecso0.10/863¢bd6
bubmmorexa LIOK
60 DKOJIOTUYECKHECUCTEMBI (IKOCHUCTEMBI) oI ateo0 /863646
61 OCHOBHBIC TTOKa3aTeIN IKOCHCTEMBI. DKOJIOTHYECKHUE 1 BuGmorexa LIOK
(v N . .
nupamubl. CoiicTBaskocuctem. Cykueccus fupsim.edsoou/EEseLSta
62 IIprpoaHbIEIKOCHCTEMBI 1
63 AHTPOITOTEHHBIEIKOCHUCTEMBI 1
64 Buochepa — riobanbHassIKocucTeMa3eMIn 1 e 53ehbse
bubmmoreka LJOK
65 3aKOHOMEPHOCTUCYIIECTBOBAHUAONOCHEPHI 1 bitpe:/im edsoo.r/863¢bd16
66 YenoeuecTBO B 6rochepe3eminn 1
bubmmoreka LJOK
67 CocyniecTBOBaHUETIPUPOABI U UEIOBEYECTBA 1 bitpo:/imedsoo.r/863¢bale
68 PesepBHblIit ypok. O60611eHne Tembl «Coob1iecTBa u 1
HKOJIOTUIECKHE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6,5
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https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo
«IIpocBemenue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
buonorus. [loypounsie pa3padotku. 10-11 kmaccel.

Astop(sl): [lox pen. [Taceunuk B. B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII
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