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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuebnomy npenmery "buonorus" (nanee - Ouonorus) Ha ypoBHE CpelHEro oomiero oopa3oBanus pa3paboTaHa Ha OCHOBE
OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eneparun», @I'OC COO, KoHuenmuu mnpernogaBaHus
yueOHoro npenMera «bronorus» u 0CHOBHBIX MOJOKEHUH (enepanbHoi pabodel mporpaMMbl BOCIIUTaHUS.

VYuebnsiii npenmer «buonorus» yrmy6néanoro ypoas usydenus (10—11 kmaccer) siBIsieTcss OAHUM U3 KOMIIOHEHTOB MPEIMETHOM 00JacTn
«EcrectBenHo-Hayunbie npenmets». CormacHo nonoxenusMm ®I'OC COO mpoduibHble ydeOHBIE MPEIMEThI, U3ydaeMble Ha YrIyOJIEHHOM
YpOBHE, ABJIAIOTCS criocoOoMm aud depeHnnannu 00yuyeHus: Ha ypoBHE CpeHEero o01ero oopa3oBaHus U MPU3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTD
MEXy OCHOBHBIM OOILMM, CPEAHUM OOIUM, CPEAHUM MPO(ECCHOHAIBHBIM U BBICIIMM 00pa3oBaHueM. B To jxe BpeMs Kaxablil U3 ATUX y4eOHbIX
MPEeAMETOB JAODKEH OBITh OPHEHTHPOBAH HAa MPUOPUTETHOE pellieHHe 00pa30BaTENbHBIX, BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 33]1a4, CBSI3aHHBIX C
npodopueHTanreld OO0y4aroUMXCs M CTUMYJIHMPOBAHUEM HMHTEpeca K KOHKPETHOW OOJIaCTH HAay4YHOT'O 3HAHMS, CBS3aHHOIO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTHel, ICUXOJIOTHEH, CIIOPTOM HIJIM BOSHHBIM JIEJIOM.

[Iporpamma 1o yueOHOMY mpeaMmery "buonorus" naér npeacraBieHue O LS M 3aja4ax U3ydeHus ydeOHoro mpenmera «buosorus» Ha
yrayOnEéHHOM YpPOBHE, ONpenensieT o0si3aTeNbHOe (MHBapUaHTHOE) MPEAMETHOE COJEpiKaHue, ero CTPYKTYpHpOBAaHWE MO pa3feiaM U TeMmaw,
pacmipeieneHre Mo KilaccaMm, pPEKOMEHIYeT TIOCIeAOBaTeIbHOCT, U3yUeHHs y4eOHOro wmaTepuana ¢ y4€TOM MEXKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKM Yy4eOHOro mpoliecca, BO3pacTHRIX ocoOeHHocTell oOydaromuxcs. B nporpamme nmo Ouonoruu peaan3oBaH
IOPUHLHUI TPEEMCTBEHHOCTH C HM3ydeHHEM OHOJIOrMM Ha YPOBHE OCHOBHOIO oOmiero oOpa3oBaHus, Onarojgapss 4emMy HpocMaTpuBaeTcs
HAIpaBJICHHOCTh Ha TMOCJEAYIOIlee pa3BUTHE OMOJOTMYECKUX 3HAHHUM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHSI, 3KOJOTMYECKOr0 MBIIIJICHNUS, MPEACTaBICHUH O 370pOBOM o00pa3e KH3HU, Ha BOCHUTaHHME OEpeXHOro OTHOLIEHHUS K
OKpY’KaloIlel MpupoaHOH cpene. B mporpamme mo OMOJIOrHH TakKe MOKa3aHbl BO3MOXKHOCTH yueOHOro npeamera «buonorus» B peanuzanuu
tpe6oBanuiit ®I'OC COO K MIaHUPYEMBIM JHMYHOCTHBIM, METANpPEIMETHBIM U TMPEIMETHBIM pe3yJbTaTaM oOydeHus U B (POpMUpPOBAHHH
OCHOBHBIX BHUJIOB y4€OHO-IIO3HABATEIbHOM AESITENbHOCTH 00Yy4aromMXcs MO OCBOCHUIO COJAEpXKaHUS OMOJOrMYecKoro oOpas3oBaHUs HAa YPOBHE
cpenHero oo1ero oopa3oBaHus.

VYuebnbiii npenmer «buonorus» Ha ypoBHE cpeaHero obmiero oOpa3oBaHMs 3aBeplIaeT Ouojoruyeckoe oOpa3oBaHUE B IIKOJIE U
OPUEHTHPOBAH Ha pacIIMpPEHHE M YriyOJieHWe 3HaHWH O00y4aroUuMXcs O KUBOM IpHUpOJIE, OCHOBAX MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTUH,
AMOPHOJIOTUU U OMOJIOTUH PAa3BUTHSL, TEHETUKHU, CEIEKIIMH, OMOTEXHOJIOT MU, IBOJIFOLIMOHHOIO YUE€HHUS U 3KOJIOTUH.

N3yuenue yyeOHoro npeamera «buonorus» Ha yriyOJ€HHOM YpPOBHE OPUEHTHPOBAHO Ha MOATOTOBKY OOYYAalOUIMXCS K MOCIEAYIOIIEMY
MOJyYEHUI0 OMOJOrM4ecKoro oOpa3oBaHMs B By3aX M OpraHU3alUsAX CpeIHEero mpodeccruoHaabHOro odpa3oBaHus. OCHOBY €ro coaepx aHHs
COCTaBJISIET CUCTeMa OWOJIOTMYECKUX 3HAHUHM, MOJYYEHHBIX NMPHU H3YUYEHUH OOYYAIOUIMMHUCS COOTBETCTBYIOLIMX CHCTEMAaTHYECKUX pa3/ielioB
OMONIOrMHM Ha YPOBHE OCHOBHOTO o0miero obpaszomanus, B 10—11 kiaccax 3TH 3HAHUS MONYYarOT pa3BUTHE. TakK, pacHIMpPeHbl W YTIyOJICHBI
Ouonoruyeckue 3HaHUA O PacTEHUsX, )KUBOTHBIX, rpudax, OakTepusax, opraHu3Me 4eloBeKa, OOIIMX 3aKOHOMEPHOCTIX KU3HHM, JTOTOJIHUTEIBEHO



BKJIFOYCHBI OMOJIOTMYECKHE CBEACHHUS TPUKIAJHOTO U TOMCKOBOI'O XapakTepa, KOTOpPble MOXXHO HCIIOIb30BAaTh KaK OPUEHTUPHI IS
nocJIeayroniero Beidopa npodeccuu. BozMokHa Taxke WMHTErparusi OMOJOTMYECKHX 3HAHMM ¢ COOTBETCTBYIOIIMMH 3HAHUSMU, TOJYICHHBIMU
O0yYaIONIMMHUCS TIPU U3y4eHUN GU3UKH, XUMUHU, Teorpad)uu 1 MaTEeMaTHKH.

CtpyKTypa mporpaMmsl 1o ydeOHoMy npenmery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIH M JBOJIOLMOHHBIA MOIXOIBI K U3y4YEHHIO
ouonorun. CorjiacHO UM, U3Y4alOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE /IS )KUBBIX CUCTEM Pa3HOr0 YPOBHS OpPraHHU3alldU, 3BOJIOLNH
OpPraHUYecKOro Mupa Ha 3emJe, COXpaHeHHs] OMOJIOTHYECKOro pa3HooOpasus rianersl. Tak, B 10 kiacce u3y4aroTcss OCHOBBI MOJIEKYJISIPHOU U
KJIETOYHON OMOJIOTMH, SMOpPUONOTUM U OWOJOTUU pa3BUTHS, TEHETUKHM U CENEKIMH, OWOTEXHOJIOTUM M CHHTETUYECKON Oumosoruw,
aKTyaJM3UPYIOTCS 3HaHUs 00ydaromuxcs 1no 00TaHUKE, 300JI0TMU, aHATOMUH, ¢uznoioruu yenoeka. B 11 kimacce u3ydaroTcsi SBOJIOLUOHHOE
yueHHe, OCHOBBI KOJIOTUH U YUeHHe 0 Ouocdepe.

VYuebnsiit mpeamet «buonorus» npuszBaH 00eceunTh OCBOCHHE 00yUYaIOIUMUC] OMOJIOTUYECKUX TEOPUI U 3aKOHOB, UICH, MPUHIIUIIOB U
MPaBUII, JISKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MUpPA, 3HAHUN O CTPOEHUH, MHOTOOOPa3HH U 0COOCHHOCTSIX KIIETKH,
OpraHusma, MOMyJSIUH, OWOIIEHO03a, SKOCHCTEMbl, O BBIJAIOUIMXCA HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH,
MPUKIAIHBIX aCIIeKTaX OMOIOruYecKuX 3HaHUU. [y pa3BUTHS U MOAAEPKAHK UHTepeca 00yJaromuXcsi K OMOIOTUU HapsAy CO 3HAYUTEIbHBIM
00BEMOM TEOPETHYECKOr0 MaTepualia B COACPKAHUU IMPOrPaMMbI MO OHOIOTHMU MPEIyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBIICHUS U
pa3BUTHS TOW WJIM WHOM 00JacTH OMOJOTHH, BKJAJOM OTCUECTBEHHBIX W 3apPYOCIKHBIX YUYEHBIX B PEIICHUE BAXKHEHIIMX OHMOJOTHUYECKHX U
IKOJIOTHYECKUX MPOOIIEM.

Lens u3ydyenus yueOHOro mpemmera «buomorus» Ha yriayOJIEHHOM YpOBHE — OBJIAJIEHUE OOYYArOUIMMUCS 3HAHHSMHU O CTPYKTYpPHO-
(GYHKIIMOHATBHOW OpraHU3alliK )KMUBBIX CHCTEM Pa3HOI'0 paHTa U MPUOOpETEHUE YMEHUHN HUCIONb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU MHTEpECa K
ornpenenéHHol obaacTu nmpodeccHOHaTbHON IeITeIbHOCTH, CBSI3aHHOW ¢ OMoorued, uim K BhIOOpY yueOHOrO 3aBeleHHUs AJIs MPOAOIKEHUs
OHMOIOrHYecKoro o0pa3oBaHMUsL.

JlocTrokeHue ey u3ydeHus: yueoHoro npeamera «buonorus» Ha yriayOaEHHOM YpOBHE 00€CleUrBaeTCs PEUICHHEM CIEIYIOMNX 3aa4:

OCBOCHHE O0YYAIOMIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHMI: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHUSIX, KOHLEMUIUIX, TUIIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX W TPAaBHJIAX, COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KAapTUHY MHpPA; O CTPOCHHUHM, MHOTO00pa3uu u
OCOOEHHOCTSIX OHMOJIOTMYECKHX cucTeM (KJIeTKa, OpraHu3M, MOMyJSlus, BHJA, OuoreomeHo3, Ouocdepa); O BBIJAIOMUXCS OTKPBITHAX H
COBPEMEHHBIX UCCJICIOBAHMIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalOlUXCS C METOJaMU IIO3HAHUS >KHUBOM MPUPOABL: HCCIEAOBATEIILCKUMU METOAaMH OWOJIOTUYECKUX HAyK
(MOJIEKYJSIDHOH M KJIETOYHON OMOJIOTMH, SMOPHOJIOTHM W OMOJIOTMU PAa3BUTHS, T€HETHUKH W CEJICKI[UU, OMOTEXHOJIOTMH ¥ CHHTETUYECKOU
OHMOJIOTHH, TTAJIEOHTOJIOTHH, SKOJIOTHH); METOAAMH CaMOCTOSITENIbHOTO MPOBEICHUSI OMOIOrHUECKUX HCCIENOBaHUN B JIAOOPATOPHH U B TIPUPOJIE
(HabiroieHue, U3MEpeHne, SKCIePUMEHT, MOACITUPOBAHNE);



OBJIaJICHUE OOYYalOUIMMUCS YMEHHUSIMHU: CaMOCTOSITEIbHO HAXOAMTb, AHAIU3UPOBATH U HCIIOJIB30BaTh OMOJIOTMYECKYI0 HH(OpMAaLUIo;
MOJTb30BaThCSl  OMOJOTMYECKOM TEPMUHOJIOTHEH W CHMBOJIMKOH; YCTAaHaBIMBATh CBS3b MEXKIY pa3BUTHEM OWOJIOTHHM W  COLHMAIBHO -
HKOHOMHUYECKMMHU U SKOJOIMYECKUMHU TPOOIeMaMHy YeIOBEYEeCTBA; OLIEHUBATH ITOCIEICTBUS CBOEH EATEIILHOCTH 110 OTHOLICHHUIO K OKPY’KaIOIIeH
NPUPOIHONW cpene, COOCTBEHHOMY 3J0POBBI0 U 370POBBIO OKPYXAIOIMIWX JIFOAeH; OOOCHOBBIBATH M COOMIOAATH MEphl HPOQHIAKTHKA
MH(EKIMOHHBIX 3a00J1€BaHN, TPaBUIIa TOBECHHS B IPUPOE U 00ecTIeueH s 0€30MaCHOCTH COOCTBEHHON KHU3HEASATENPHOCTH B YPE3BbIUaHBIX
CUTYyalUsX MPUPOJHOTO U TEXHOT€HHOT'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbBIC HAyYHbIE OTKPBITHS B 001aCTH OMOJIOTHH;

pasBUTHE Y O0y4arommxcss MHTEUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH B IMPOI[ECCe 3HAKOMCTBA C BBIIAIOLIMMUCS OTKPBITHSIMU H
COBPEMEHHBIMH HCCJIEJOBAHUAMU B OHOJIOTHH, PEIIAEMBIMH €l0 IMPOOJIeMaMH, METOJIOJIOTHEH OWOJIOrMYEeCKOro HMCCIeJOBAaHUS, MPOBEACHUS
9KCIEePUMEHTAJIbHBIX HCCIEIOBAHUH, pEIIeHNns OMOJIOTHYECKHX 3a7]a4, MOJEIMPOBAHUS OMOJIOTHYECKHX 00BEKTOB U MPOILIECCOB;

BOCIIUTaHUE Yy OOYyYaIOIMXCS [EHHOCTHOTO OTHOIIEHHS K JKUBOM MpPUPOJAE B LEIOM U K OTIEIbHBIM €€ OO0bEeKTaM U SIBJICHHIM;
dbopMHupoBaHUE SKOJOTHYECKOM, T€HEeTHUECKOH TpaMOTHOCTH, OOIIel KyJbTYpbl MOBENEHUS B MPHUPOJAE; MHTETPAllUU €CTECTBEHHO-HAYYHBIX
3HAHHUH;

npuodpeTeHre 0O0yJaroIIMMUCS KOMIIETEHTHOCTH B PAllMOHAILHOM IMPHPOAONOJBL30BAHUN (COOII0OIEHNE MPaBMII TIOBEIEHUSI B MPUPOJE,
OXpaHbl BHJOB, SKOCHCTeM, Ouocdepbl), COXpaHEHHWU COOCTBEHHOTO 3I0pPOBbS U 3J0POBbS OKPYXKAMOMMX JoJel (coOmrogeHus mep
npoQUIaKTHKH 3a00JIeBaHUI, oOecriedeHne Oe30IMacHOCTH KHU3HEASSITEIPHOCTH B YpPE3BBIUAHHBIX CHUTYAIUSX MPUPOAHOTO M TEXHOTEHHOI'O
XapaKTepa) Ha OCHOBE MCIOJb30BaHUsI OMOJIOTMUECKUX 3HAHUN U YMEHUI B TIOBCETHEBHOM KU3HM;

CO3/laHHE€ YCJIOBUH JUIsi OCO3HAHHOTO BHIOOpa OOYYAIOUIMMKCS WHAMBUIYaJbHOW 00pa3oBaTeIbHONW TPaeKTOPHH, CIOCOOCTBYIOIIEH
nocienyueMy npodeccioHaIbHOMY CaMOOIPEEIEHUI0, B COOTBETCTBUM ¢ MHAMBHUAYAIbHBIMU HHTEPECAMU U MOTPEOHOCTAMHU PErHOHA.

OO6muree yncio 4acoB, OTBEICHHBIX HAa U3y4deHre Onosiorun Ha yriayoiaeHHoM ypoBHE B 10 kimacce — 102 gaca (3 yaca B Hezedio).

Ot00p opraHu3alMOHHBIX (POPM, METOIOB U CPEICTB OOY4YEHHs] OMOJOTMHM OCYIIECTBISETCS C YYETOM cHelM(UKUA €ro ComepKaHus U
HaIpaBJIEHHOCTH Ha MPOJODKEHNE OMOJIOrMYECKOro 00pa3oBaHMs B OPraHNU3aLUsAX CPEIHEro MPOo(eCcCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

OO0s13aTeNBbHBIM YCIIOBUEM IpU 00y4eHUHU OMOJIOrMM Ha YriIyOJIEHHOM YPOBHE SIBIISIETCS IIPOBEIEHUE 1a00paTOPHBIX U TPAKTHUYECKUX PaboT.
Taxoke yuacTre 00yJaroIXcsi B BHIIIOJHEHNU MTPOSKTHBIX M Y4eOHO-MCCIIEIOBATEILCKUX paboT, TEMaTHKa KOTOPBIX OMpEAEseTcs YIuTeleM Ha
OCHOBE UMEIOIINXCS MAaTEPHATBHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPHPOIHBIX YCIOBHIH.



COILEPKXAHUE OBYYEHUA
10 KJIACC

ConeprkaHue IporpaMMbl, BbIACIEHHOE KVPCUBOM, HE BXOJUT B MIPOBEPKY I'OCyIapCTBEHHOM UToroBoit arrecraiuu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemenHass Ouosioruss — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pa3BuTHsi Ouojoruu. buonmormdeckue HaykKM U H3y4daeMble HMH
npobsiembl. @yHIaMEHTaIbHbIC, TPUKIIAJHbIE U TOUCKOBBIE HAYYHbIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue O6uoiOrMM B (OPMUPOBAHUU COBPEMEHHON €CTeCTBEHHO-Hay4dHOW KapTuHbl Mupa. IIpodeccun, cBs3aHHBIE ¢ OHOIOTHEH.
3HaueHue OMOJIOTUH B IPAKTUYECKON JeATEIbHOCTH YEI0BEKa: MEJUIIMHE, CEJIbCKOM XO03sHCTBE, IPOMBIIIIIEHHOCTH, OXPAaHEe IPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. JIunnet, XK. b. Jlamapk, Y. dapsun, V. 'apseii, I'. Menanens, B. U. Bepnanckuii, 1. I1. [1asnos, U.
N. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuit, [xx. Yorcon, ®@. Kpuk, J. K. benses.

Tabmuis! 1 cxembl: «CBsI3b OMOJIOTUU € IPYTUMHU HayKaMn», «Crucrema OMOIOrHYECKUX HayK».

Tema 2. 7)KuBble cUCTEMbI M UX H3YyUeHHE

KuBple cucTeMbl Kak MNpeamer u3ydeHus Ouosiornu. CBOWCTBA KUBBIX CHUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, AUCKPETHOCTb M
LEIOCTHOCTh, CJOXHOCTh W YIOPSJIOYEHHOCTb CTPYKTYpBl, OTKpPBITOCTb, CAaMOOPIraHHU3allUs, CaMOBOCIPOU3BEIECHUE, pa3IpaKUMOCTh,
M3MEHUYUBOCTh, POCT U Pa3BUTHUE.

YPOBHU OpraHu3anuy KMBbIX CUCTEM: MOJIEKYJISPHBII, KIETOUYHbINA, TKAHEBbINA, OPraHU3MEHHBIN, OMYJIALIMOHHO -BUI0BOM, 3KOCUCTEMHBII
(OuoreonenoTnueckuii), 6uochepusiii. Ilporeccrl, mpoucxonsamme B XKUBBIX cucreMax. OCHOBHBIE TMpPHU3HAKU KHUBOro. JKu3Hb Kak ¢opma
CylecTBOBaHMs MaTepun. Hayku, n3yyaromue )KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aLUU.

W3yuenue xuBbIX cucteM. Metoabl Ouosnormueckoi Hayku. HaOmromeHnue, m3MepeHHe, SKCIEPUMEHT, CHCTEMaTH3alus, MeTaaHallu3.
[TonsiTie 0 3aBUCHMMOM W HE3aBUCUMOM nepeMeHHoW. [lmanmpoBanue skcnepumeHTta. [loctaHOBKa W mpoBepka rumore3. Hynepad rumotesa.
[Tonatue BBHIOOPKU U €€ NOCTOBEpHOCTh. Pa3zdpoc B Ouonormueckux HaHHBIX. OlieHKa JOCTOBEPHOCTH MOJYUEHHBIX pe3ynbTaToB. [IpuduHbI
HCKa)KEHUS pe3yIbTaTOB 3KcnepuMenTa. [loHsaTue cratuctuueckoro tecra.

JdemMoHcTpanun

Tabmumpl u cxembl: «OCHOBHBIC NMPHU3HAKU KHU3HUY, «buojorndeckue cucrembl», «CBOWCTBA JKUBOM MaTepuu», «YPOBHU OpraHU3aINH
JKUBOM npuponb», «CTPOCHHE KUBOTHOW KIIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTrO OpPraHu3May», «bHOreouneHos»,
«buocdepa», «MeTopl U3YUEHUS KUBOU MIPUPOABI».

O6opynoBanue: 1abopaTopHOe 000pyI0BaHUE ISl IPOBEACHUS HAOIIOAESHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnuyeckas padora Nel «lcnonb3oBaHne pa3MYHbIX METOJOB IIPA U3YyYEHUU KUBBIX CHCTEM.

Tema 3. BuoJiorusi KJIeTKH



Kitetka — cTpyKTypHO-(DYHKIIMOHATIbHAS €IUHUIIA )KUBOr0. MicTopust oTkphiThs KieTKU. Pabotsl P. I'yka, A. JIeBenryka. Kierounas teopus
(T. UIBanH, M. lllneiinen, P. Bupxos). OcHOBHbIE MONT0XKEHHUSI COBPEMEHHON KJIETOYHON TEOPUH.

MeToapl MOJEKYJSIpHOM M KIETOYHOM OHOJIOTMU: MHKPOCKOMMs, Xpomarorpadus, »3aekTpodope3, MeToJ MEYEHbIX AaTOMOB,
muddepeHnnaibHOe LEeHTPUPYTUPOBaHNE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @UKCUpPOBAHHBIX KIemoK. DJEKTPOHHAsT MHUKPOCKOIHS.
Koungokanvnas muxkpockonus. Bumanvroe (npudsxcusnennoe) uzyueHue Kiemox.

JdemMoHcTpanun

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. [llneitnen, P. Bupxos, K. M. bap.

Tabmue! u cxembl: «CBETOBOW MUKPOCKOI», « DJIEKTPOHHBIA MUKPOCKOI», «cTOpHs pa3BUTHS METOJ0B MUKPOCKOIITUI.

O6opyznoBaHue: CBETOBON MHUKPOCKOI, MUKPOIIpenapaThl paCTUTEIbHbBIX, )KUBOTHBIX U OAKTepHaJIbHbBIX KJIETOK.

[IpakTuueckas padora Ne2 «l3yuenue MeTOmOB KJIETOUHOM Oumosioruu (Xxpomatorpadus, siekrpodopes, auddepeHuaIbLHOE
uentpudyruponanue, [1L[P)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XUMHYECKAA COCTaB KJIETKM. Makpo-, MHKpPO- M YJIBTPaMUKPONIEMEHTBHL. Boxa M €€ posib Kak pacTBOPHUTEIA, PEAreHTa, y4acTHE B
CTPYKTYpPUPOBAHUU KJIIETKH, TETIOPETYISAUU. MUHepalbHbIE BEIIeCTBA KIETKH, UX OMoIoruyeckas poib. Poib KaTv OHOB M aHMOHOB B KJIETKE.

Opranuudeckue BemecTBa KieTku. bruonorndeckue nmonuMepsl. benku. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTPYKTYphI OEIKOBON MOJIEKYIIBL.
[lepBuuHas crTpykTypa Oenka, menTuaHas CBS3b. BTopuyHas, TpeTWyHas, 4YeTBEpTUYHAsT CTPYKTYyphl. Jlenatypamms. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornyeckue GyHKIMN 0enK0B. [Ipuonsi.

YrneBonsl. MoHOCaXapuabl, TUcaXxapuibl, OJUTrOcCaxapuabl U monucaxapuapl. OOmMiA TIaH CTPOeHHS U (PU3HKO-XMMHYECKHE CBOMCTBA
yriaeBoJoB. buonorndeckne GpyHKIIUU yTIEBOIOB.

Jlununel. T'uapodunsHO-rUApOPOOHBIE cBoiicTBa. Knaccudukaums munumos. Tpurmunepunsl, ¢ochonunuiasl, BOCKH, CTEPOUIDI.
buonornueckue ¢ynkuun sunupoB. OOmme cBoiicTBa OHOJOrMUECKMX MeMOpaH — TEeKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHMUIO,
MOJIYIIPOHUIIAEMOCTb.

HykneunoBeie kuciaotel. JJHK um PHK. Ctpoenue nHykinenHoBbix kucinoT. Hykieotunpl. [lpuHumn kommieMeHTapHocTH. [lpaBuio
Yapradda. Crpykrypa JJHK — nBoitnas criupains. Mectonaxoxaenue u onosorndeckue Gynknuu JIHK. Bunsr PHK. ®@yaknuu PHK B kinetke.

Ctpoenne momnekyisl AT®. Makposprudeckue cBsizu B MoJiekyje AT®. buonorudeckue pynkuun ATD. BoccraHOBIEHHBIE TEPEH OCYMKH,
ux QpyHkuu B KIetke. [pyeue nykreosuompugpocgamor (HTD). CexBennpoBanne JJHK. Memoowvl cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE M OHo(U3MUECKHE HCCIEAOBAHUS COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OHMOM OJIEKYJI.
Mooenuposanue cmpykmypvl u QyHKyuti 6UOMONEKYN U UX KoMniekcos. Komnvromephvlil OU3aiin U opeaHudecKkuil cunme3s OUOMONEKYI U UX
HeNnpupoOHbIX AHANO208.

JdemoHcTpauuun

[TopTpetsi: JI. [Tomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [1py3unep.



Huarpammsl: «PacopeneneHne XMMHUYECKHUX 3JIEMEHTOB B HEXHUBOW Hpupoiae», «PacmpeneiieHue XMMHUUYECKHMX 3JIEMEHTOB B KHUBOM
IPUPOJIEH.

Tabmunpr u cxembl: «llepuonuyeckass Tabnuua XUMHUYECKUX 3JEMEHTOB», «CTpoeHue MoJeKylbl BOAbl», «BemiectBa B cocTase
opranusmoB», «CTpoeHne MoyeKyJbl Oenka», «CTpyKTypbl OenKoBOH Moiekyib», «CTpoeHHe MOJeKyJ yrieBofoB», «CTpoeHHEe MOJIEKYJ
TunuaoBy, «HykienHoBbie KUCI0Thy, «CTpoeHue Mosekyiasl ATDy.

Ob6opynoBanue: XuUMHYECKas ocyaa U 000pyIOBaHuUE.

JlaboparopHas padora Nel «OOHapyKeHHE OEIKOB C TOMOIIBI0 KAUECTBEHHBIX PEAKITHI).

JlaboparopHas padora Ne2 «VccnenoBanue HYKJIEUHOBBIX KUCIIOT, BBIICIICHHBIX U3 KJIETOK Pa3IMUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne 1 pyHKIMH KJIETKH

Turel KIETOK: yKapuoTHUecKas U mpokapuotudeckas. CTpyKTypHO-(QyHKIIHOHAJIbHBIE 00Pa30BaHuUsI KJIETKH.

Crpoenue npokapuoTuueckoil kietku. Knerounas crenka Oaxktepuil u apxeil. OCOOEHHOCTH CTpPOEHHs TreTepoTpoHONH M aBTOTPO(dHOIM
IPOKAaPHUOTUYECKUX KJIETOK. MecTo U poJib MPOKapuoT B OMOLIEHO3aX.

Crpoenne u (QyHKIMOHMpPOBaHHE 3yKapHoTHUecKoW kieTku. [lnasmarmyeckas memOpaHa (miasmanemma). CTpyKkTypa IIa3MaTH4eCKON
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MaTHYeCKyt0 MeMOpaHy: nmaccuBHbIN (qudPy3us, odneruénnas nuddys3us), akTMBHBINA (IEPBUYHBIN U
BTOPUYHBIN aKTHBHBIN TpaHcmopt). IToaynpoHumaemocts MeMOpaHbl. Pabora HaTpuii-KaJueBOro Hacoca. DHJIOMMUTO3: MHHOIKMTO3, (HarommuTo3.
Ox3ouuto3. Knerounas crenka. CTpykrypa U GyHKIIMH KIETOYHON CTEHKHU PAaCTEHH, TPHOOB.

Huronnazma. Iluto3omp. IluTockenmer. JIBmwxkenue uuromnazMbel. OpraHougsl kierkd. OgHOMeMOpaHHBIE OpPraHOWIBI KIIETKH:
srpomnazMarudeckas cetb (JI1C), anmapart ['oxbmKu, TM30COMBI, HX CTpOeHUE U QYyHKITNN. B3anMOCBSI3b OTHOMEMOpAaHHBIX OPTaHOHIOB KIETKH.
Crpoenne rpanyisipHOro petukyinyma. Mexanuzm nanpaenenus 6enxkos ¢ IIIC. CunTe3 pacTBOpUMbIX 0enkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
['mankuil (arpaHyJsipHBIN) SHAOMIa3MaTHYEeCKUi peTukyinyM. CekperopHas ¢yHkius anmnapata [onbmxu. Moougurayus denxkos 6 annapame
Tonvooicu. Copmuposka beaxoe 6 annapame I o160xcu. TpaHCTIOPT BENIECTB B KIIeTKe. Bakyonu pactuTenbHbIX Ki1eToK. KneTounsnii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOWIBI KJICTKH: MUTOXOHIPHH, IUIACTUIBL. [Ipoucxoscoenue mumoxonoputi u niacmuod. Cumbuocenes (K.C.
Mepescrkosckuii, JI. Mapeynuc). Ctpoenue u (QyHKUMH MUTOXOHApUM u T1utactui. IlepBuuHble, BTOpPUYHBIE U CIOXKHBIE IUIACTUIBI
(OTOCUHTE3UPYIOMIUX DYKAPUOT. XJIOPOIJIACThI, XPOMOILJIACTHI, JISHKOIIACTHI BHICIIUX PACTEHH.

HememOpannbie opranounsl kietku CTpoeHne U (QYHKIMM HeMeMOpaHHBIX OPraHoMAOB KIeTKU. PuGocombl. Ilpomesicymounvle
Guramenmol. MuxkpopuiaMeHTbl. Axmunogvle Mukpoguiamenmol. MBbIILIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HeMbIUEYHbIX KIemOK.
Muxkporpy6ouku. Kierounslii nentp. CTpoeHue M JABM)KEHUE JKI'YTUKOB W pecHHYeK. Mukporpybouku nutoriasmel. Llentpuons. besku,
accoyuuposanmvie ¢ MUKpoguiamenmamu u Mukpompyooukamu. Momopmvie benxu.

SAnpo. Obonouka siipa, XpOMaTHH, KapuoIIa3Ma, SAPBILIKY, UX cTpoeHue U QyHKuuu. SnepHbiil 6enkoBblii MaTpukc. [IpocTpancTBeHHOE
pacrosioxeHre XpoMocoM B uHTepdasHoMm saape. Jyxpomamun u cemepoxpomamun. Benku XpoMaTuHa — TUCTOHBL. /Junamuka s0epHotl 060104KU
6 mumos3e. Aoepuwviii mpauncnopm.

Knerounsie BkimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT (pacTUTENHHOM, )KUBOTHOM, TPUOHOI).



JdemMoHcTpanun

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

Tabmunpel u cxembl: «CTpoeHHE SyKapUOTHUECKOM KIETKH», «CTpoeHHe >KUBOTHOM KieTkn», «CTpOoeHHe pacTUTEIbHON KIETKU»,
«CTpoeHne MUTOXOHIpUMN», «Sapo», « CTpoeHne NPOKapHOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBONH MHUKPOCKOI, MUKPOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIpenapaTsl 0aKTepHalIbHBIX KIETOK.

JlabopaTopnasi padora Ne3 «3yueHne CTpOeHUS KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

IIpakTuueckas padora Ne3 «l3yueHue cBOWCTB KJIETOUHOW MEMOpPaHbI».

JlaGopaTopHas padora Ne4 «ccnenoBanue mia3Moin3a U Jela3MoJIn3a B PaCTUTEIbHBIX KJIETKaX.

IIpakTuyeckas padora Ne4 «l3ydyeHue ABM)KEHUS HUTOIIA3Mbl B pACTUTEIbHBIX KIETKAXY.

Tema 6. O0OMeH BellecTB U NPpeBPallleHHe JHEPTUU B KJIETKe

AccuMUIISIIMA U TUCCUMWISALIMS — JIBE€ CTOPOHBI MeTaOoim3Ma. Tumbl oOMEHa BEIIeCTB: aBTOTPO(MHBIN W TeTepoTpodHBIA. YyacTue
KHUCIIOpoAa B OOMEHHBIX Ipolieccax. DHepreTuueckoe odecrieueHue KieTku: npespauieHue AT® B oOMeHHBIX npoieccax. depMeHTaTUBHBIN
XapakTep peakuuil KieToyHoro Metabonuzma. @epMeHThI, UX CTPOEHUE, CBOMCTBa U MexaHu3M JeiictBust. Kopepmentsl. OTianuus GpepMeHTOB OT
HEOPraHWYECKUX KAaTalu3aTOPOB. belnKn-aKkTUBATOPHI M OEIKU-MHTHOUTOPBL. 3aBUCHMOCTh CKOPOCTH (DEPMEHTATHUBHBIX PEAKIHH OT Pa3IMYHBIX
(bakTOpoB.

[lepBUYHBII CHHTE3 OPraHWYECKUX BelIecTB B KieTke. DOTOCHHTE3. AHOKCUceHHbIl U OKCU2eHHblll Gomocunmes y Oaxkmepuil.
Csemocobuparowue nuemenmol U NUSMEHMbl PEAKyuoOHHO020 Yyenmpa. Poib XJ10pomiacToB B nporecce GorocunTeza. CBeToBas U TeMHOBasI (asbl.
@omoovixanue, Cz., Cs. u CAM-muner ¢omocunmesa. IlpogykTuBHOCTH (GoOTOCHHTE3a. BimsHue pa3nuuHbIX (PAaKTOPOB HA CKOPOCTH
dorocunTe3a. 3HaUeHUE POTOCHHTE3A.

XemocuHTe3. PazHooOpasue oprannu3MoB-XeMOCHHTETHKOB: HUTpUPUIMPYIOIIHE OaKTepHH, jKeIe300aKTepuu, cepobakTepuu, BOAOPOAHbBIE
OakTepuu. 3HaUEHUE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Buasl Opokenus. I[1pogykTsl OposkeHUsT U UX MCIOJIb30BaHHE YEIOBEKOM. AHa3pOOHbIE MUKPOOPTaHU3MbI Kak
00BEKTHI OMOTEXHOJIOTHH U BO30YAUTETN OOJIC3HEH.

AdpoOHbIE OpraHu3MBbl. DTallbl 3HEpreTuueckoro oomMena. IlonroropurensHblil aTan. ['Mukoan3 — 0eCKUCIOPOIHOE pacIIeNIeHHe TTI0OKO3BbI.

buonornueckoe okucIeHHE, UM KJIETOUYHOE IbIXaHWEe. Poilb MHUTOXOHApPHI B Mpolieccax OMOIOrHYecKoro okucieHus. Llukmmdeckue
peakiuu. OxucnurensHoe (ochopunupoBanue. Onepeuss membpannozo epaduenma npomonos. Cumnmes ATD: paboma npomonmoi ATD-
cunmaswl. [IpenmyiiecTsa a3poOHOro Myt 0OMeHa BEIecTB nepen aHa3poOHbIM. D PHEKTUBHOCTD SHEPTeTUUECKOr0 0OMEHa.

JdeMoHCcTpanuu

[Toptpetsr: [Ix. [Ipuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuus! u cxembl: «DoTocuHTE3)», «IHEPreTUIecKuii 0oMeH», «brocuuTes 6enkay, «CtpoeHue hepMeHTa, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBON MHUKPOCKOI, 000pyI0BaHUE JJIsl IPUTOTOBIICHUS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIpPENapaToB.

JlagopaTopHas padora Ne5S «/3yueHne KaTAIMTHYECKOW aKTUBHOCTH (DEpMEHTOB (Ha MpUMepe aMUIa3bl UITH KaTallasbl)y.



JlagopaTopHnas padora Ne6 «3yueHne ¢pepMEeHTATHBHOT'O PACIIEIIICHHS IEPOKCHIA BOJOPO/IAa B PACTUTEIBHBIX U KUBOTHBIX KIIETKAX).

JlaboparopHnas pa6ora Ne7 «CpaBHeHHE MPOIIeccOB (POTOCHHTE3a K XEMOCHHTE3a.

JlaboparopHnas pa6ora Ne8 «CpaBHeHME MPOIIECCOB OPOXKEHUS U IBIXAHUS».

Tema 7. HacaeacTBeHHast MHHpOpPMAaLUA M peajin3anus e€é B KJIeTKe

Peakuuu matpuyHOro cuHtes3a. [IpHMHIMI KOMIUIEMEHTAapHOCTH B pEAaKUUAX MAaTPUYHOrO CUHTe3a. Peanuzanms HacnencTBEHHOU
uHpopmaruu. ['enernyeckuit Koa, ero cpoiictBa. Tpanckpunius — mMaTpuuHblii cuHTe3 PHK. [TpuHUIMIBI TpaHCKpUNIIMK: KOMILJIEM €HTapHOCTD,
aAHTUTIAPALIEIBHOCTD, ACUMMETPUIHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancmsiuusa u e€ sranel. Yuactue TpancnoptHsix PHK B 6uocunTtese Genka. YcmoBus OuocunTesa Oenka. KogupoBanue aMHHOKHCIIOT.
Ponb pubocom B OuocuHTe3e Oenka.

Coepemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHOMa y NPOKApHOT U AYKapuoT. Perymsuuss akTUBHOCTH T'€HOB Y
npokapuort. 'unoresa onepona (®. XKakob, XK. Mano). Monexynsapuvie mexanuzmuvl skcnpeccuu 2enos y sykapuom. Ponb xpomamuna 6 pe2ynayuu
pabomol eenos. Perynauns oOMEHHBIX IIPOLECCOB B KileTke. KieTounslit roMeocTas.

Bupycbl — HeknerouHble (OpMBI JKU3HM M OOauratHble mnapasutbl. CTpoeHHE NPOCTBIX U CIOXKHBIX BHPYCOB, PETPOBUPYCOB,
OakreprodaroB. JKusnennwiii yuxa JHK-codepocawux eupycos, PHK-codepocawux eupycos, d6axmepuogacos. Obpamuas mpanckpunyus,
pesepmasa, unmezpasd.

BupycHbie 3a00eBaHus yeaoBeKa, )KkUBOTHBIX, pactenuid. CITNJI, COVID-19, conuanbHbie 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buounpopmamuka: unmezpayusi u anamz oboavuwux maccusos («bigdatay) cmpyxmypuvix o6uonocuveckux oannvix. Hanomexmonoeuu 6
ouonoeuu u meouyure. Ilpoepammupyemvie pyukyuu 6eixkos. Cnocobsvt 0ocmasku 1ekapcma.

JdemoHcTpanuu

[ToptpeTtsi: H. K. Konbios, /. . UBaHOBCKUIA.

Tabmuub! 1 cxembl: «buocuHTe3 O6enkay, «I'eHeTnueckuii kon», «Bupyce», «baktepuodarmy.

IpakTnueckas padora Ne5 «Co3znanue moaenu Bupycay.

Tema 8. 7/Ku3HeHHbIH IMKJ KJICTKHU

Knerounsiii nuki, ero nepuoasl U perymsuus. Uarepdasza u mutos. OcoOeHHOCTH MpolieccoB, MpoTekatonmx B unrepdase. [loaroroka
KJIETKH K JiefieHuto. [IpecuHTeTnyeckuii (MOCTMUTOTHY€CKHI ), CHHTETUYECKUI M TOCTCUHTETUY €CKU (TIPEMUTOTUYECKHIT) TepHOoAbl HHTEP(]A3HI.

Martpuunsii  cunte3 JHK - pemmmkanms. Ilpunnuner penmmkanuu JIHK: xommiemMeHTapHOCTb, IOITYKOHCEPBATHBHBIM CHHTES,
anTunapawieabHoctb. Mexanusm pemmukanun JJHK. Xpomocombr. Ctpoenue xpomocom. Tenomepsl u Temomepas3a. XpOMOCOMHBIM HaOOp
KJIETKH — KapyuoTUIl. J{UIIJIONAHBIN U ranionaHbii Habopbl XpoMocoM. ['omosioruunbie XpoMocoMbl. [1010BbIe XpOMOCOMBI.

Henenue kietkn — Muto3. CTaaAuu MUTO3a U NPOUCXOAAIIME B HUX Nporecchl. Tumnbl muto3a. Kapuoknues u uurokunes. buonornueckoe
3HAYEHHE MUTO3A.

Perynsamnus MUTOTHYECKOTO IIMKJIA KJIeTKU. [IporpaMmupyemas KiaeTodHasi ru6ens — anomnTos.



Kneroynoe spo, XpoMOCOMBI, (YHKIIMOHAIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu, ouggepenyuposku, cmapeHus u cubeiu Kiemox.
«ugposas knemray — buoungopmamuueckue mooenu QYHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabmuup! 1 cxeMbl: «KU3HEHHBIN MUKIT KIETKN», «Muto3», «Ctpoenue xpomocom», «Permmkanust JJHK».

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKpoIpenapaThl: « MHUTO3 B KJIETKax KOpEIIKa JIyKay.

JlabopaTopnasi padora Ne9 «3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnas padora Nel( «HalGmoneHre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JyKa (Ha TOTOBBIX MUKPOITPEIapaTax)y.

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonornueckoe pasHooOpazue oprann3mMoB. OTHOKIIETOUHbIE, KOJTOHUAIBHBIE, MHOT OKJIETOUYHBIE OPTaHU3MbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAEATETbHOCTH OJHOKJIETOYHBIX OpPraHu3MoB. bakTepuu, apxeu, OJIHOKJIETOUHbIE TPUOBI, OTHOKIETOUHbBIE
BOJOPOCIH, APYrue NpoTUucThl. KOJIOHMAIbHbIE OPraHU3MBbl.

B3anMocBsA3p 4acTel MHOIOKJIETOYHOI O OpraHu3mMa. TKaHu, Opranbsl M CUCTEMBI OpraHoB. OpraHusm Kak equHoe nenoe. I'omeocras.

Txanu pacreHuil. Tumbel pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJSAIIAsL, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH
CTpoeHUs, PYHKIHMA U pacIiONIOKEHHUS TKAHESH B OpraHax pacTeHHI.

TkaHU KUBOTHBIX U YesIOBEKa. THIBI )KUBOTHBIX TKAHEH: dIUTENUaNbHAs, COSTUHUTENbHAS, MBIIIeYHAas!, HepBHAasi. OCOOEHHOCTH CTPOSHMUS,
(bYHKIMIA U PaCIIONOKEeHNS TKaHEeW B OpraHax >KHBOTHBIX M UEJIOBEKaA.

Opranbl. BereraTuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHUid. OpraHbl U CUCTEMbI OPraHOB JKUBOTHBIX M 4esnoBeka. DYyHKIUU OPraHOB U
CUCTEM OpPraHOB.

Omnopa tena oprannzMoB. Kapkac pacrenuii. CkeneTsl 0JTHOKJIETOUYHBIX 1 MHOT'OKJIETOYHBIX KUBOTHBIX. HapyXHbI U BHYTPEHHUN CKEJeT.
CtpoeHue 1 TUIBI COSTMHEHUS KOCTEH.

JIBi>xeHrue opraHu3MoB. J[BIDKEHHE OMHOKJICTOYHBIX OPraHU3MOB: aMEOOMIHOE, JKT'YyTHKOBOE, PECHUYHOE. J[BM)KCHHE MHOT OKJIETOYHBIX
pacTeHui: TPONMMU3MBbI U HACTUU. [|BH)KEHHE MHOTOKJIETOYHBIX KUBOTHBIX U YeJOBeKa: MbllleyHas cucreMa. Peduekc. CkeneTHbIe MBIIIIBI U UX
pabora.

[Iutanue opranusmoB. I[lornomenne BOABI, YIJIEKUCIOrO ra3a M MHUHEPAJbHBIX BEIIECTB pacTeHUusiMU. [luTaHMe KUBOTHBIX.
BHyTpHUIOJIOCTHOE W BHYTPUKJIETOYHOE TnuIeBapeHue. IluTaHue MO3BOHOUHBIX JKUBOTHBIX. OTAeNbl MNHILIEBAPUTEIBHOIO TpPAKTa.
IInmeBapuTenbHble XKenespl. [InmeapurenbHas cucreMa 4eIoBeKa.

bixanue opranu3moB. [lpixanue pactreHuil. [Ipixanue >kuBOoTHBIX. [{uddy3us razoB uepes moBepxHOCTh KieTku. KoxkHoe JbIxaHue.
JpixatenbHas nmoBepxHOCTh. JKabepHoe u nérouHoe apixaHue. J[pixaHue MO3BOHOYHBIX KMBOTHBIX M UYE€JIOBEKAa. DBOJIOLUOHHOE YCIOXKHEHHE
CTPOEHHMS JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenabHasg cucTemMa 4esioBeKa. MexaHW3M BEHTUJALMU JIETKUX Yy NTHI] U MJIEKOMUTAOIIUX.
Perynsuust neixanus. JlprxateabHbIe 00BEMBI.



TpancnopT BelecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTEeHUW. TpaHCHOPT BEIIECTB Yy *KUBOTHBIX. KpoBeHOCHas cucreMa U e€
opranbl. KpoBeHOCHas cucrema MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepiue, KpOBEHOCHBbIE COCyIbl U KpoBb. Kpyrum KpoBooOpalieHus.
OBOIOLIMOHHBIE YCIOKHEHUS CTPOEHHUSI KPOBEHOCHOM CHCTEMbI IO3BOHOUYHBIX )KMBOTHBIX. PaboTa cepiiia u eé peryssmus.

Beinenenne y opraHnsmoB. Beiienenune y pacteHuil. BeigeneHue y KMBOTHBIX. CoOKpaTHTENbHbIE Bakyosd. OpraHbl BBIICJICHHUS.
OunpTpanys, CeKpeuus M o0paTHOE BcachlBaHME KaK MEXaHHU3Mbl paboOThl OpraHoB BblJeneHus. CBsA3b MOJIOCTH Tejla ¢ KPOBEHOCHOM U
BBIICTIUTEIFHOW CHCTeMaMu. BbifeneHne y MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CTpoeHue U (yHKIUMOHHPOBAHHME HePpOHA.
OO6pazoBaHue MOYH y YeOBeKa.

3ammTa y OpraHu3MoB. 3aliTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepwii W IMCTHI MPOCTEUIHMX. 3alluTa Y MHOTOKJIETOYHBIX
pactenuii. Kyrukyna. Cpenctsa nacCUBHON M XMMUYECKOM 3a1UThl. OUTOHIIUIBI.

3ammra y MHOTOKJIETOYHBIX JKUBOTHBIX. [[IOKpPOBBI M MX MPOM3BOJHBIE. 3allMTa OpraHu3mMa ot OojesHel. IMMyHHas cucrema yeloBeka.
Knerounslii 1 rymopasnbHbIi UMMYHHUTET. Bpoxka€HHbIM U npuoOpeTEHHBbIN crenupruueckuii UMMYHHUTET. Teopus KJIOHAJIbHO -CEJIEKTUBHOIO
ummynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocranuTenbHble OTBEThl OpraHu3MoB. Poib BpOXAEHHOIO UMMYHUTETa B pa3BUTUU
CHCTEMHBIX 3a00JIeBaHU.

PaznpaxuMocTs U peryisiuus y opraHu3MoB. Pa3ipakuMocTb y OJHOKJIETOYHBIX OpraHu3MoB. Takcuchbl. PaznpauMocTb U peryisiuus y
pacteHuil. PocToBbie BelllecTBa U UX 3HAYEHHUE.

HepBHas cucrema u peduekTopHas peryisiius y >KHUBOTHBIX. HepBHasi cucrema u e€ OTaenbl. DBOMIOIHOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOM CHUCTEMBI y )KUBOTHBIX. OTIENBI TOJIOBHOT'O MO3Ta MTO3BOHOYHBIX )KUBOTHBIX. Pediekc u pediekropHas nyra. be3ycioBHbIE U yCIIOBHBIE
pedIieKchl.

['ymopanbHas peryisinuss M SHAOKPUHHAS CUCTEMA XUBOTHBIX M 4esnoBeka. JKesne3bl SHIOKPUHHOW CHCTEMBI M UX TOPMOHBI. JleiicTBue
ropMOHOB. B3anMocCBs3b HEPBHOM U SHIOKPUHHOM cHcTeM. | nmoTanamo-runodu3apHas cucrema.

JdemMoHcTpanun

IToptper: W. I1. ITaBnos.

Tabmumps! 1 cxembl: «OIHOKIETOUYHBIE BOJOPOCINY, «MHOrOKJIeTOUHbIe Bogopochny, «baktepuny», «I[Ipocreitmmey», «Opranbl IBETKOBBIX
pacTeHui», « CUCTEMBI OpraHOB ITO3BOHOYHBIX KUBOTHBIX», «BHYTpeHHee CTpoeHHEe HACEeKOMBIX», « TkaHu pacTeHuil», «KopHeBble CHCTEMBDY,
«Ctpoenne ctebmst», «CTpoeHue IMCTOBOM MIacTUHKMY, «TKaHM JKUBOTHBIX», «CkenmeT denoBeka», «llumeBapurenbHas cucremay,
«KpoBeHocHas cucremay, «/lpixatenbHas cucrema», «HepBHas cucrema», «Koxka», «Mplmeunas cucrema», «BblIenuTeNnbHas CUCTEMay,
«OHIOKpUHHAS cucTeMay, «CTpoeHre MbIbl», «MMyHuTeT», « KHIlIeUHOMOMOCTHBIE», «CXeMa MUTaHUs pacTeHUI», «KpOBEHOCHBIE CUCTEMBI
MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapol», «CTpoeHue mianapuny», « BHyrpeHHee crpoeHne n1oxaeBoro yepBs», «HepBHas cucrema poio»,
«HepBHas cucrema nsarymkn», «HepBHas cucrema mnpecmbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucreMa MIIEKONUTAKOLIUX,
«HepBHas cucrema uyenoBekay, «Pediexcy.

OO6opynoBanue: CBETOBOH MHKPOCKOI, MUKPOIPEapaThl OAHOKJICTOUYHBIX OpPraHU3MOB, MUKPOIPENapaThl TKaHEH, pAKOBUHBI MOJITFOCKOB,
KOJIJICKITUM HACEKOMBIX, MTIIOKOXHX, JKUBBIE DK3EMIIJSIPbl KOMHATHBIX PAacTEeHUH, repdapuu pacTeHU pa3HBIX OTIEJIOB, BIaXKHBIC MperapaThl



YKUBOTHBIX, CKEJIETHI I03BOHOYHBIX, KOJIJIEKIIUU OEeCIT03BOHOYHBIX JKUBOTHBIX, CKEJIET YelIoBeKa, 000pya0BaHMe A AEMOHCTPAIIMH TOYBEHHOTO U
BO3/IyIIIHOT'O TTUTAHUS PACTEHUH, pacUICIUICHHs KpaxMayia U OENIKOB Mo IelcTBHEeM (EepMEHTOB, 00OPYIOBAHKE ISl IEMOHCTPAIIMU OIBITOB IO
MU3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX JBIKECHUM, MOJIEITH TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabopaTopnas padora Nell «3ydyeHue TkaHeil pacTeHUIN».

JlaboparopHas pa6ora Nel2 «J3ydyeHne TKaHEH )KUBOTHBIX».

JlaGopaTopnas padora Nel3 «/3yyeHue opraHoB IBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

@opMBl pa3MHOKEHHSI OPraHU3MOB: Oecrmonoe (BKIIOYash BEreTaTHBHOE) W TOJIOBOE. Buabl 0ecrnolioro pa3MHOXEHHUsS: IOYKOBAHUE,
cropyJisius, pparMeHTanus, KJIOHUpPOBaHUE.

[TonoBoe pasmuoxenue. [lonoBbie kietku, wim rametsl. Meito3. Craguu meiio3a. [loBenenue xpomocom B Meiose. Kpoccunrosep.
Buonornyecknii cMpica Meli03a U MOJIOBOTrO mpouecca. Meno3 u ero MecTo B )KM3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoasiieBoe pazputue. 'amerorenes y skuBoTHBIX. [looBsIe xene3pl. OOpa3zoBaHue U Pa3BUTHE MOIOBBIX KIeTOK. CriepMaTorenes u
oorene3. CTpoeHHUE MOJIOBBIX KJIETOK.

OmtonoTBOpeHNE U SMOPUOHAILHOE Pa3BUTHE KUBOTHBIX. CITOCOOBI OIJIOOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHoreHes.

WNHnuBuayanpbHOE pa3BUTHE OPraHW3MOB (OHTOTreHE3). DMOPHUOJIOrUs — HayKa O Pa3BUTHU OPraHu3MoB. Mopghozcenes — 00Ha u3 21a6HbIX
npobnem smopuonozuu. Konyenyus mopgozernos u mooenu mopgoeenesa. Cragum sMOpHUOreHesa >KUBOTHBIX (Ha IpUMepe Jrymku). J[pobienue.
Tunel apobnenus. /[Jemepmunuposannoe u HedepMunupogannoe OpobaeHue. bnacmyna, munvt  6Oracmyn. OCOOEHHOCTH JpOOJIEHUS
MJIEKOMUTAIOIIUX. 3apOAbIIIEBbIE JTUCTKU (TacTpyJisilius). 3aKiajika OpraHoB M TKaHEW M3 3apOJbIIIeBBIX JIMCTKOB. B3auMHoe BiMsHUE YacTel
pa3BUBAIOIIETOCs 3apojblma (d3MOpHOHANBHAS WHAYKIMS). 3akiaJka IUlaHa CTPOSHHS JKUBOTHOTO KaK pe3yJibTaT HMepapXudecKux
B3aUMOJICH CTBHI TeHOB. BrusiHue Ha SMOpHOHALHOE Pa3BUTHE PA3TUIHBIX ()aKTOPOB OKPYKAIOIMIEH CPEIIbI.

Poct u pasButne >xuBoTHBIX. [locToMOpuoHanbHBI miepuon. IIpsmMoe u Hempsmoe pa3Butue. Pa3Butne ¢ meramopdozom y
0ecr03BOHOYHBIX M TO3BOHOYHBIX KMBOTHBIX. bronornueckoe 3HaueHHE MPSIMOIrO M HEMPSMOro pa3BUTHUS, UX PACHpPOCTpaHEHHE B MPHUPOJE.
Tunsl pocta >KUBOTHBIX. PaKTOPHI PEryJISALUUA POCTA KUBOTHBIX U uejoBeka. CTaauu MOCTIMOPHUOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX M YEJIOBEKA.
[Tepuonbl oHTOreHe3a yenoBeka. CTapeHne U CMepTh Kak OMOJIOTMYECKUE TMPOLIECCHI.

PasmuHoxxenue u pa3Butue pactenuil. ['amerodut u cnopodur. Meiio3 B KM3HEHHOM LMKIe pacTeHuil. OOpa3oBaHue CrOp B MpoIEcce
Meno3a. ['amerorenes y pacrenunil. OriogoTBOPEHUE U pa3BUTHE PACTUTEIIbLHBIX OPraHU3MOB. J[BOIHOE OMJIOI OTBOPEHUE Y LIBETKOBBIX PACTEHHUI.
OO6pa3oBaHue U pa3BUTHE CEMEHU.

MexaHu3MBbI PETyJISIMA OHTOT€HE3a Y PACTEHUHN U )KHBOTHBIX.

JdeMoHCcTpanuu

[optpetsr: C. I'. HaBammn, X. Hlneman.

Tabmuup! n cxembl: «BereraTuBHOE pazMHOkeHUE», « TUTbI 6ecronoro pa3sMHOXKEHUs», «Pa3sMHOKEHHE XITaMHIOMOHAIb», «Pa3MHOXeHNE
IBTJICHBI», «PasMHOXKEHUE THAPB», «Meio3», «Xpomocombly, «I'ameTorenes», «CTpoeHue SUIEKIETKH U criepMaTo3onaay, «OCHOBHBIC CTaIUN



oHToreHesa», «lIpssMmoe u Hempsimoe pa3BuTHE», «Pa3zBUTHE Malickoro xyka», «Pa3Butue capanum», «Pa3zButue IArymkun», «JlBoriHOE
OIUIOJJOTBOPEHHUE Y IIBETKOBBIX PACTEHUI», «CTPOCHUE CEMSH OAHOAOJBHBIX U ABYIOJbHBIX pacTeHUIN», «KU3HEHHBIN [IMKJI MOPCKOM KaIyCTh,
«Ku3HEHHBIN MUK MXa», « KU3HEHHBIN HUKJ NalOPOTHUKAY, «KU3HEHHBIN IIUKII COCHBIY.

OO6opynoBanue: CBETOBOW MUKPOCKOIT, MUKPOIIPETIapaThl SUIIEKICTOK U CIIEPMATO30UI0B, MOJIEIh «LIMKIT pa3BUTHS JISTYIIKH.

JlabopaTopnasi pabora Nel4 «3ydueHue cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpEnapaTax».

IIpakTHuyeckas padora Ne6 «BrpisiBieHHE MPU3HAKOB CXOACTBA 3aPOJbIIIEH MTO3BOHOUYHBIX KUBOTHBIX).

JlabopaTopnas padora Nel5 «CtpoeHue opraHoB pa3MHOKEHUS BBICIIIUX PACTEHUI.

Tema 11. 'eneTnka — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

HcTtopus craHOBIIEHUS U Pa3BUTHUS MeHETUKHU Kak Hayku. PaGotel I'. Mennens, I'. ne ®pusa, T. Moprana. Ponb oredecTBeHHBIX YUEHBIX B
passutun renetuku. Pa6otsl H. K. Konsiiosa, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumod eesa-
Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUIEJIbHBIE I'€HBI, ATbTEPHATUBHBIE TPU3HAKH, JOMHU HAHTHBIA
U PEIECCHBHBIM TpPHU3HAK, TOMO3UTOTa, TETEPO3UrOTa, YWCTasl JMHHS, TUOpHABI, TeHoTur, (enotun. OCHOBHBIE METOABl TEHETHKHU:
TUOPUIONIOTMYECKH I, IIUTOJOTUYECKUI, MOJICKYJISIPHO-T €HETHYCCKUH.

JdemMoHcTpanun

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. KonsiioB, H. 1. BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, HO. A.
Oumumnuenko, H. B. Tumodees-PecoBckwii.

Tabmuie! 1 cxembl: «MeToabl TeHEeTHKN», «CXeMbl CKPEIIUBAHHUS.

JladoparopHnasi padora Nel6 «/Ipo3oduia kKak 00bEKT ITeHETHICCKUX MCCICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpenmBanue. llepBbeiii 3akoH MeHaenss — 3akOH eauHOOOpa3usi TUOPHIOB TepBOro TmokosieHus. [IpaBuio
JOMUHUpOBaHMs. BTopoil 3akoH MeHzens — 3aKOH paclierieHus Mpu3HakoB. L{uTonornyeckne OCHOBBI MOHOTHOPUAHOIO CKPEIIMBaHUS.
['unore3a yucTOTHI raMeT.

Ananmmsupyrouee ckpenmBanue. [IpoMexxyTouHblil XxapakTep HacnenoBanus. Paciienyienne npu3HaKkoB Py HEMOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpenmBanue. Tpetwilt 3akoH MeHenss — 3aKOH HE3aBUCUMOIO HAcJIeJOBaHMS MPU3HAKOB. LluTOnorumueckue OCHOBBI
JUTUOPUTHOTO CKPEIIMBAHUS.

CuemnienHoe HacnenoBaHue npusHakoB. Pa6otel T. Moprana. CrienyieHHOe HaclieZoBaHHE T'€HOB, HAPYIIEHUE CLETJICHUS] MEXIy IT'€HaMU.
XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBI MEXaHM3M OIPEAEICHHS MoJa. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M reTeporamMeTHbIN
noi. ['eHeTnueckasi CTpyKTypa MoJIOBbIX XpoMocoM. HaciienoBanre mpru3HAKOB, CLIETJIEHHBIX C ITOJIOM.

I'enotun kak nemoctHas cucrema. llnelorponus — MHOKECTBEHHOE JAeHCTBHME reHa. MHOKeCTBEHHBIN asuienusM. B3aumopenictBue
HeaulenbHbIX reHoB. Kommuiementapaocts. Dnuctas. [lonumepusi.



I'eHeTnyecknii KOHTPOJIb Pa3BUTHS PACTCHUN, )KUBOTHBIX U YEJIOBEKa, a TAKXKe (PU3HOTOTHYECKHUX MPOILIECCOB, MOBEACHNUS U KOTHUTUBHBIX
bynkiui. ['eHeTMYeCKME MeEXaHW3Mbl CHMOHMOrEHEe3a, MEXaHHM3Mbl B3aUMOJCUCTBHUS «XO3SIMH — TAapasuT» U «XO35IMH — MHUKPOOHUOMY.
['eHeTnueckue acTeKThl KOHTPOJIS U U3MEHEHUS HACIEACTBEHHON HH(OPMAIIMY B TTIOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpauuun

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

Tabmuubl u cxembl: «I[lepBeiit 1 BTOpO# 3akoHBI Mennens», «Tpetuit 3akoH MeHnens», « AHaIM3UpPYOIIee CKpenmBanne», «Henomnoe
JTOMHHUpPOBaHMEY, «ClIeTNIEeHHOE HACIEIOBaHUE TIPU3HAKOB Y Apo30duiib», «I eHeTnka monay, «Kapuotumn uenosekay, «Kapuotun npo3opuisy,
«Kapuorun ntuie», « MHOKECTBEHHBIN alienn3My, «B3auMoaencTBue TEHOBY.

O6opynoBanue: MOJIENb IJs1 AEMOHCTPALIMHU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOI0 MOKOJIEHUS M PACIICIUIEHUs MPU3HAKOB, MOJIENb
JUISl IEMOHCTpPALMM 3aKOHA HE3aBHCHMOI'O HACJENOBAHUSA IMPU3HAKOB, MOJEIb I JEMOHCTPALMM CUEIUIEHHOrO HACJIEOOBAaHMS IPU3HAKOB,
CBETOBOM MHMKPOCKOI, MUKponpenapat: «po3odunar.

IIpakTuyeckas padora Ne7 «3ydyeHue pe3ysibTaTOB MOHOTMOPUAHOIO CKPEIIMBAHUS Y IPO30(DUIIBI».

IIpakTuyeckas padora Ne§ «l3yueHue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y 1PO30(QUIIBI».

Tema 13. 3aKk0HOMEPHOCTH U3MEHYMBOCTH

BsaumogeiictBue reHoruna u cpensl npu GopmupoBaHuu (eHotuna. M3MeHUMBOCTh Mpu3HAKOB. KauecTBEHHBIE M KOJIUYECTBEHHBIC
MpU3HaKKU. BUIbl U3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.

MoaundukanrnoHHas W3MEHUYUBOCTh. Poib cpempl B (GOpMHUPOBaHHM MOAU(DUKAIMOHHOW H3MEHYMBOCTH. Hopma peakuuu mpu3HAKA.
Bapuanuonnslii psa u BapuanuonHas kpuBasi (B. Moranncen). CBoiicTBa MoaH(pUKAIIOHHON U3MEHUYNBOCTH.

I'enoTunuueckass n3MeHYHMBOCTh. CBOMCTBA T€HOTUIMUYECKOW HM3MEHYMBOCTH. BHUIBI T€HOTUNUYECKOW HM3MEHYHMBOCTH: KOMOWHATHBHAS,
MyTalMOHHasl.

KoMOunaTtuBHasT W3MEHYMBOCTh. MeH03 W TMOJOBOM TMPOIECC — OCHOBA KOMOWHATUBHONW HM3MEHUYMBOCTH. Poilb KOMOWHATHBHOMN
M3MEHYHMBOCTH B CO3/IaHUU T€HETHYECKOr0 pa3Hoo0pasus B Mpeneaax OJHOr0 BUAA.

MyTanoHHast U3MEHYMBOCTh. BUabl MyTanuii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE U MHIYLIMPOBAaHHbIE MyTallUU. SI1epHbIE
U LUTOnja3Matnyeckue mytauud. CoMaTH4ecKue W IOJOBble MyTaluu. [IpuunHBl BOZHMKHOBEHHsS MyTaluil. MyTareHsl M HUX BJIMSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOI'O Ipoliecca. 3aKOH I'OMOJIOTMYECKUX PAOB B HacieAacTBeHHON u3meHuuBoctd (H.W. BaBuios).
BresgepHas n3MEHUMBOCTh M HACJIEICTBEHHOCTb.

Onucenemuka u 9NUSEHOMUKA, POIb INULEHEMUUECKUX (PAKMOpPO8 8 HACNe008aHUU U USMEHYUBOCMU (YEHOMUNUYEeCKUX NPUSHAKOS Y
Op2aHU3MOS.

JdeMoHCcTpanuu

[optpertsr: I'. ne ®pus, B. Moranucen, H. . BaBunos.

Tabmuupr u cxembl: «Bumbl u3MeHYHMBOCTHY», «MomuduKaMoHHAasT HW3MEHUYMBOCTHY, «KoOMOMHATHBHAs W3MEHYHBOCTHY, «Meito3y,
«OmnonotBopenuey, «['eneTndeckue 3ad01eBaHms YeIoBeKay, «Buabl MyTamuii».



O6opynoBanue: XKUBbIE M TepOapHbIe dK3EMIULSIPHl KOMHATHBIX PacTeHUl, pucyHKH (dororpaduu) >KMBOTHBIX C PAa3IHMYHBIMH BUIAAMH
WU3MEHYHUBOCTHU.

JlaGopaTopnas pa6ora Nel7 «MccnenoBanue 3akOHOMEpHOCTENH MOAM(PUKALIMOHHON U3MeHYnBOCTU. [locTpoeHne BaprualimoHHOro psjaa u
BApUALIMOHHOW KPUBOW».

IIpakTuuyeckas padora Ne9 «MyTtanuu y 1po30Quibl (Ha TOTOBBIX MUKPOITPENIapaTax)y.

Tema 14. I'eneTuKa yes10BeKa

Kapuotun uenoBeka. MexnyHaponHas IporpaMma MCCIEJOBaHHUS T€HOMA 4YeloBeKa. MeToabl HU3y4eHUsl TEHETUKH 4YeJIOBeKa:
reHeajoruueckuii, ONU3HELOBBIA, IIUTOTCHETUYECKUM, MOMYJIAIMOHHO-CTATUCTUYECKUM, MOJEKyIsIpHO-TeHeTuueckuil. CoBpeMeHHOe
OIIpEJEICHNE TEHOTHUIIA: IOJHOTC€HOMHOE CEKBEHHPOBAHUE, I'€HOTUIIMPOBaHHE, B TOM uucie ¢ noMmoulpto [II[P-anmammsa. HacnencrBennsie
3a00/eBaHUsl 4yeJoBEKa. ['€@HHble M XPOMOCOMHbIE OOJIe3HM YesioBeKa. boje3Hum ¢ HacleACTBEHHOH IpenpacnoioKEeHHOCThIO. 3HauyeHHe
MEIULMHCKON TeHEeTHUKU B NPENOTBpAIICHUU U JIEYCHUM TI'eHETHYEeCKUX 3a0oyieBaHUN uenoBeka. MeOuKO-reHETUYeCKOe KOHCYJIbTHPOBAHMUE.
CrtBonoBble KiIeTKU. [IOHATHE «T€HETHYEeCKOro Irpys3a». JTHUECKHE acHeKThl UCCIIEAOBAHMM B O0JIACTH PEAAKTUPOBAHUS F'€HOMA U CTBOJIOBBIX
KJIETOK.

I'enernueckue (GpakTOpbl MOBBIIICHHON YyBCTBUTEILHOCTH YeJIOBEKa K (PU3MYECKOMY U XUMUYECKOMY 3arps3HEHUI0 OKPYXKAIOUIEH Cpellbl.
['enernueckas mpeapacnoyIOKEeHHOCTb YEJIOBEKa K MaTOJIOTUsIM.

JdemMoHcTpanun

Tabmuie! u cxembl: «KapuoTtun yenoBeka», « MeTopl U3y4eHHs TeHETUKH YenoBekay, «[ eHeTnyeckue 3a001eBaHms YeIOBeKay.

IIpakTnuyeckas padora Nel0 «CocraBiieHre U aHaJIU3 POJOCIOBHON».

Tema 15. Cenexuusi opranu3MoB

JlomecTukanus M cenekuus. 3apoXkAeHHE cenekuuu u nomectukanuu. Ydyenune H. WM. BaBunoBa o lLleHTpax mnpoucxoxaeHus H
MHOroo0pasus KyJbTYpPHBIX pacTeHHid. Poylb celekuuu B CO3AaHMM COPTOB PACTEHMH M MOPOA KUBOTHBIX. CopT, mopona, ITaMM. 3aKoH
rOMOJIOTHYECKHX PsIIOB B HaciencTBeHHON n3MenunBoctd H. V. BaBunosa, ero 3HaueHue 17151 CEIEeKIMOHHON paOOoThI.

MeTonbl ceneKIMOoHHON paboThl. UCKyCCTBEHHBINM OTOOP: MAaCCOBBIA U MHAMBUAYAJTbHBIA. DTalbl KOMOMHAIIMOHHOW celieKIuu. VcrbiTanue
npou3BoAuTene mo noroMctBy. OTOOpP MO reHOTUITY C MOMOILBI0 OLIEHKH ()EHOTUIA MOTOMCTBA M OTOOp MO TeHOTUIy C MOMOIIBI0 aHalu3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJIEKLMOHHON paboThl. PaananvoHHBIH M XMMHUYECKUH MyTareHe3 Kak MCTOYHUK MyTaluud y
KYJIbTYPHBIX (popM OpraHu3MoB. Mcnonb30BaHHE F€HOMHOI'O PEAaKTUPOBAaHUS M MeTofoB pekoMOuHaHTHBIX JIHK 11 momyuenus ncxomHoro
MaTepuaia Al CEJEKIUU.

[lonyuenue nosmruionaoB. BHyTpuBupoBas rubpuauzanus. bimskopojacTBeHHOe ckpeluBaHue, wWid HHOpuauHr. HeponcrBenHoe
CKpelllMBaHue, UK ayTOpuauHr. I'erepo3uc u ero npuyuHsl. Mcnonb3oBanue reteposuca B cenekunu. Otaanénnas rudpunusanus. [Ipeogonenue
Oecruioanst MEeXBUIOBBIX THOPHIOB. []OCTHIKEHUS CENEKITUU PACTCHUI U JKUBOTHBIX. «3e1éHas pesonoyusy.



CoxpaHeHHe U M3yYeHHE TeHEeTUYECKUX PEeCypCOB KYJIbTYpPHBIX PACTEHUN U MX JUKHUX POIWYEH ISl CO3MaHMs HOBBIX COPTOB U THOPHIIOB
CENIbCKOXO3SIMICTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemudecKUMu pecypcamiu CelbCKOXO3AUCMBEHHbIX U NPOMbICAOGbIX
HCUBOMHBIX 8 YeNax VIVUUEHUS CYUJeCmEYIoWUx U CO30aHUs HOBbIX NOPOO, JUHUN U KPOCCO8, 8 MOM YUCNe C NPUMEHEHUEM COBPEeMEHHbIX
Memo008 HaAYUHbIX UCCIe008AHUU, NePedo8blX UOell U NepCHeKMUBHBIX MEXHOI02UM.

JdemoHcTpauuun

[Toptpetsi: H. U. BaBunos, . B. Muuypum, I'. /I. Kapneuenko, I1. I1. JIykssinenko, b. JI. Actaypos, H. bopnoyr, /. K. benses.

Tabmunelr u  cxembl: «LleHTpbl TNPOUCXOXKAEHUS W MHOrooOpasusi KyJNbTYPHBIX pPAaCTeHUN», «3aKOH TOMOJIOTMYECKHUX pSAIOB B
HACJIEZICTBEHHON U3MEHUYMBOCTH Y, «MeTonbl cenekunny, «OTnanéunas rudpuausanus», «MyrtareHes».

JlaGopaTopHas padora Nel8 «/3yueHue copToB KyJIbTYpHBIX PAaCTEHUI M IOPOJ] TOMAIIHUX )KUBOTHBIX).

JlaboparopHnas pa6ora Nel9 «3yueHue MeTo/10B CEEKIIUN PACTEHUI.

IIpakTuyeckas padora Nell «[IpuBuBKa pacTeHUID.

IkcKkypeusi «OCHOBHBIE METO/bI M JIOCTHIKEHHUS CEJIEKIMM PACTEHUH M JKMBOTHBIX (HA CENEKIMOHHYIO CTAHLIMIO, IJIEMEHHYIO (epmy,
COPTOMCHBITATEIbHBIN YUaCTOK, B TEIUINYHOE X031 CTBO, B JIAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOI'O LIEHTPA)».

Tema 16. buorexHoorust U CHHTETHYECKAasA O0MO10THSA

OOBeKTHI, UCIONB3YeMbI€ B OMOTEXHOIOTHH, — KJIIETOYHBIC ¥ TKAHEBBbIE KYJIbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTepucThKa. TpaaunroHHas
OMOTEXHOJIOTHA:  XJIEOOMEYeHHE, TONyuYeHHE KHUCJIOMOJIOYHBIX TPOAYKTOB, BHHOAenne. Mukpoduonoruueckuii cuHTe3. OOBEKTHI
MHUKPOOHOJIOTHUECKUX TeXHOomoruil. ITpon3BoacTBo 6enka, aMHHOKHCIOT U BUTAMHHOB.

Co3nanue TEXHOJOIM M MHCTPYMEHTOB 1€JIEHAIIPABICHHOIO U3MEHEHNSI U KOHCTPYHPOBaHUS TEHOMOB C LIE€JIbIO MTOy4YE€HUs OPraHU3MOB U
UX KOMIIOHEHTOB, COJIEP)KAINX HE BCTPEUAIOIIUECS B IPUPOE OMOCHHTETUYECKHE ITYTH.

Knerounas umxenepus. Meroabl KynbTypbl KJIETOK M TKaHeW pacTeHMi U XHUBOTHBIX. Kpuobanku. ComaTudeckas ruOpuau3anus u
coMaTudeckuii smoOpuorenes. lcnonp3oBaHue TrariouaOB B CENEKIMHM pacTeHui. [lonyuenue MOHOKIOHANbHbIX anmumen. HMcnonv3oeanue
MOHOKNIOHANbHBIX U NOJUKIOHATILHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJOTBOPEHHE. PEKOHCTPYKIUS SHIIEKIETOK M KIOHHPOBAaHUE
KUBOTHBIX. MeTOA TpaHCIUIAaHTALUU sAep KIETOK. TexHono2uu 0300po6ieHus, KyJIbMUSUpOBAHUs U MUKPOKIOHAILHO2ZO DPA3MHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMocoMHasi U TeHHas MHKeHepHsl. MickyccTBeHHbIN cuHTe3 TeHa U KoHCTpyupoBaHue pekomOunantHbeix JIHK. Co30anue mpanceennuix
opeanuzmos. J1ocTuKeH!s ¥ NepCleKTUBbI XPOMOCOMHON U T€HHOW MHKEHEPUU. DKOJIIOTMYECKUE U 3TUUECKUE MPOOIeMbl T€HHON HHKEHEPUH.

Menunmackue 6uorexnonorun. [loctrenomuas mudposas menununaa. [ILP-gumarnoctnka. MeTaboaoMHBIA aHANU3, TEHOIEHTPUICCKUI
aHaJIM3 IPOTEOMa 4YeJIOBEKa JUISl OLEHKU COCTOSHHsS €ro 310poBbs. lcnonb3oBaHue CTBOJIOBBIX KieTOK. TaprerHas Tepamus paka. 3D-
OrouHKeHepHsl A1 pa3paboTKu (QyHAaMEHTaIbHBIX OCHOB MEIULIMHCKUX TEXHOJIOIHM, CO3/JaHUSI KOMIUIEKCHBIX TKaHEW COYeTaHWEM TEXHOJIOIui
TpEXMEpHOro OMONPUHTUHTA U cKaddonauHra s peneHus 3a1a4d IepCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C LIEJbI0 0OecredyeHns KOMOMHUPOBaHHOM 3amuThl oT Bo3Oyaurteneit OPBU, ycranoBiieHne MOIEKyISIPHBIX
MexaHu3MoB (pyHkunonuposanus PHK-coxepikanmx BUpycoB, BEI3BIBAIONINX 0CO00 OMacHble 3a00I€BaHUs YeIOBeKa U )KUBOTHBIX.



JdemMoHcTpanun

Tabmunpel u cxembl: «lcnonb3oBaHME MUKPOOPraHU3MOB B IPOMBILIIIEHHOM IpOU3BOACTBE», «Kierounas umxeHepus», «['eHHas
UHKEHEPHSI».

JlaboparopHuasi padora Ne2( «/3yueHnue 00 EKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora Nel2 «IlosydyeHre MOJTOYHOKHU CIIBIX TPOTYKTOBY.

Ikckypeus «brotexHonorus — BaxHenas Mporu3BOAUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha OMOTEXHOIOTHUYECKOEe MPOU3BOICTBO).



11 KJIACC

Tema 1. 3aposkaenne U pa3BUTHE IBOJTIONUOHHBIX NPEACTABJIEHUI B 0MOJI0THHI

OpomonnonHas teopus Y. Jlapsuna. [Ipeanocslnky BO3HUKHOBEHHUS JapBuHM3MA. JKU3Hb U Hay4dHas nedaTenbHocTs Y. JlapuHa.

JIBrokymme cuiibl 3Bomonuy BuAoB 1o Y. /lapBuHy (BbICOKasi MHTEHCUBHOCTh Pa3MHOXKEHHSI OPraHU3MOB, HACIEACTBEHHAsI U3MEHUYHUBOCTD,
6opb0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmrnenue cunrernueckoi teopuu sBomounu (CTDI). Heiitpanbnas Teopus sBomounu. CoBpeMEHHAsl 3BOJIOLMOHHAS OHWOIOTHS.
3HaueHuE IBONIIOLIMOHHON TEOpHH B (POPMUPOBAHNUHN ECTECTBEHHO-HAYUYHOW KapTHHBI MUDA.

JdeMoHcTpanuu

[optpetsi: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, U. Hapsun, C. C. YerBepukos, U. U. [IImansrayses,
Jx. Xonpneitn, 1. K. benses.

Tabmuuper u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunnuero)», «JlectHuna xuBbix cymects (mo Jlamapky)», «MexaHusm
(dopmMupoBaHus MPUCIOCOOJIEHUH y pacTeHuil U XUBOTHBIX (110 Jlamapky)», «Kapra-cxema Mapuipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuHay, «®opmbl 00pbOBI 3a cyinecTBoBaHMe», «Ilopoabl ronyoei», « MHOrooOpasue KyJbTypHBIX GopM KamycThbl», «[lopoiabl goMamHux
KUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BUI0B (110 Y. JlapBuny)», «CxeMa COOTHOLICHHS ABIKYIIUX CHII 3BOMIOIHNY», «OCHOBHBIE TTOIOKEHUS
CUHTETHUYECKON TEOPUU IBOIOLUNY.

Tema 2. Mukpo3BoJironus 1 €€ pe3yJabTarbl

[Momynsiiust kak dieMeHTapHas eAuHHIa 3BoNoUUU. COBpEeMEHHBIE METOABI OIEHKHM TE€HETHYECKOro pPa3sHooOpasusi W CTPYKTYpHI
nonyysnuid. I3MeHeHne reHo(oH/1a MomyJIsuy KakK 3JIEeMEHTapHOe IBONIOIMOHHOE SIBJICHHE. 3aKOH reHeTHudecKoro paBHoBecus [[x. Xapau, B.
Baitnbepra.

DOnemeHTapHble (DAKTOPBI (IBMXKYIIME CHIIBI) ABONMIOLMUA. MyTanuoHHBIA mpomecc. KomOnHaTHBHAs HM3MEHUMBOCTH. Jlpeiid reHoB —
cllydaiiHble HEHaIlpaBJICHHbIE U3MEHEHHs YacTOT ajieneld B momyisanusax. Dddekt ocHoBarens. Ippexm 6ymouinounoeo coprviuika. CHudceHue
2eHemu4ecko20 pasHoobpasus: npuuunvl u cieocmeus. Ilposenenue sghgpekma Opeiigpa 2enos 6 OOILWUX U MALLIX NONYAAYUAX. Murpanuu.
W3omnauusa nomyssiuuii: reorpaduueckas (IpocTpaHCTBEHHAs), OMooruyeckas (penpoayKTUBHAs).

EctectBenHblii oTOOp — HampaBisiroumii  gaktop sBomronuu. DopMBl €CTECTBEHHOro o0oTOOopa: MABMXKYIIMHA, CTAa0MIM3UPYIOIIUH,
paspeiBaronuii (1u3pynTuBHbINA). [lomoBoit 0T60p. BO3HMKHOBEHNE U HBOTIONNS COITUATBHOTO MOBEICHUS )KUBOTHBIX.

[Ipucroco01eHHOCTh OPraHU3MOB KaK pPe3yjabTaT MHUKPOIBOJIIOLMU. BO3HUMKHOBEHHE NpPUCHIOCOOJIEHUN y opraHu3MoB. Apomop¢o3bl U
uavoagantaunu. Ilpumepsl npucnocoOieHuit y opraHu3MoB: Mopdosoruueckue, (u3noIoruyeckue, OHOXMMHUYECKHE, ITOBEIEHUYECKHE.
OTHOCUTEIBHOCTH MPUCITIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u cTpykTypa. BugooOpazoBaHue kak pe3yabTaT MUKPOAIBOJIIOLUU. M30mauusa — KitoueBoil ¢akTop BUA000pa3oBaHUS.
[yt m  cmocoObl  BumooOpa3oBaHWS: — ajuionaTpudeckoe  (reorpaduyueckoe), cUMMATpudeckoe (SKOJOTHYECKOe), «MTHOBEHHOE»
(monmunonau3anus, rudpuausanus). M TeabHOCTh 3BOJIOLMOHHBIX TPOLECCOB.



MexaHu3Mbl (OPMUPOBAHKSA OMOJIOTHYECKOT0 Pa3Hoo0pa3us.

Ponp »sBOMONIMOHHONW OMONOrMM B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHUS OMOpa3sHOOOpa3us. MHKPOIBOIIONHUS U KOIBOJIOLHUS
Napa3uToB U UX X034€B. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K @aHTUOMOTHKAM U CI1OCO0bI OOpBOBI € HEll.

JdemoHcTpauuun

[Toptpetsr: C. C. YerBepukos, O. Maiip.

Tabmupel um cxembl: «MyTalioHHasE M3MEHYHBOCTbY», «llomymsuuoHHas cTpykTypa BuIa», «Cxema MpOSBIEHUS 3aKoHA Xapau—
BaiinGepra», «/[Bwxyiiue cuIbl 3BOMIONUN», «DKOJOTHYECKas HW3OJSAIUS TOMyNIsIui ceBaHcKoM (openn», «['eorpaduueckas H30OISIUS
JUCTBEHHUIIBI CHOMPCKOW M JIMCTBEHHUIIBI Aaypckoi», «llomynsinoHHBbIE BOJIHBI YHUCIEHHOCTH XHUIIHUKOB U JXKepTB», «Cxema IeucTBHs
€CTECTBEHHOro  otbopa», «®Popmbl OoppOBl 3a  cymiecTBoBaHue», «MHaycTpuanbHbIi — MenaHu3sM», <« KuBblE  HCKOIAeMbIey,
«IlokpoBUTENbCTBEHHAS  OKpacka  KUBOTHBIX»,  «lIpemympexnparomias  okpacka  JKUBOTHBIX», «®DHU3HOJIOTHYECKHE  aJlalTaluny,
«IIpucroco0IeHHOCTh OPraHU3MOB U €€ OTHOCUTENBbHOCThY, «Kpurepuun Buna», «Bunbi-nBoitnukny, «CTpykTypa BHaa B npupone», «CrocoOs
BHU1000pa3oBanus», «leorpaduueckoe BUI000pa3oBaHWE TPEX BHUIOB JAHABIIICHY», «IKOIOTHYECKOE BUI000pPa30BAaHME BHUAOB CHHUID,
«[Tonumnnonael pacrenuit», «KamycTHo-penedHblii rudpuI.

Ob6opynoBanue: repdapuy pacTeHU, KOIJIEKIIUU HACEKOMBIX, Uydesa NTHI] U 3Bepel ¢ MpuMepaMu pa3uyHbIX MPUCHOCOOIEHHH, dydena
ITHII U 3Bepeil pa3HBIX BUJIOB, TepOapuu pacTeHui OJU3KUX BUOB, 00pa30BaBIINXCS PA3IMIHBIMU CIIOCOOAMHU.

JlabopaTropHasi padoTa «BbIsgBICHHE H3MEHYUBOCTH Y 0cO0eH OJTHOrO BHIay.

JlagopaTopHnas padora «IIpucrnocoOneHnst opraHu3MOB M UX OTHOCHUTEIbHAS IIEIeCO00Pa3HOCTHY.

JlagopaTopHas padora «CpaBHEHHE BHIOB 10 MOP(OIOTHUECKOMY KPUTEPUIOY.

Tema 3. Makpo3soJironus u €€ pe3yabTaThl

MeTtoasl u3yueHus: MakposBoironuu. IlaneonTonmornueckne MeToasl u3ydeHus sBomonuu. llepexoansie Gopmbl U ¢GUIOTeHETHUECKHE
PSABI OPraHU3MOB.

Bbuoreorpadpuueckre meronasl uzyuenus soitonuu. CpaBHeHue ¢Iuopbl U (GayHbl MAaTEPUKOB M OCTPOBOB. buoreorpadudeckue obnactu
3emin. BUABI-DHIEMHUKHU U PETIUKTHI.

DOMOpHONIOruYecKrue U CpaBHUTEITHHO-MOP(OTIOruuecKre MeTOAbl U3yUeHHs SBOMIONHH. [ eHeTHYecKue MEXaHU3Mbl IBOJIIOLUN OHTOTEHe3a
U TIOABIICHUS HBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W aHAJOTMYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl W aTaBU3Mbl. MOJIEKYISPHO -
FeHeTUYEeCKHEe, OMOXUMHYECKHE U MaTEeMaTHUYECKHE METOJbl M3y4deHMs 3BOMIONMH. ['oMmonornynele reHsl. COBpEMEH HbIE METOJbI IMOCTPOEHUS
(HII0reHeTHY ECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAllUX U 3BOJIIOLIMS T€HOMOB.

O6mme 3akoHOMepHOCTH (TpaBuiia) HBOMOUUU. [Ipunyun cmenvt ¢Gyukyui. HeoOpaTHMOCTh 3BONIONHMH. AJanTHBHAS pagualus.
HepaBHOMEPHOCTH TEMITOB IBOJIIOLIUH.

JdemoHcTpauuun

[Moptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mroinep, O. ['ekkenb.



Tabmumpel 1 cxembl: «DUIOTEHETHYECKUN Ps JIOMAN», «ApPXEONTepHKe», «3Bepo3yObie smiepbl», «Cterouedansny, «PUHHOGUTHD,
«CeMeHHbIE TAaIOPOTHUKNY, «buoreorpadguueckue 30Hb1 3emin», «Jpelid koHTHHEHTOBY, «PenukThl», «HavyanpHble cTaauu 3MOPUOHAIBLHOTO
pa3BUTUS TIO3BOHOYHBIX >KUBOTHBIX», «['OMOJOrMuYHbIE W aHAJOrM4YHbIE OpraHel», «PyauMeHTb», «ATaBU3MBDY, «XPOMOCOMHBIE HAaOOPHI
YyeNoBeKa U MMMIIaH3e», «I TaBHbIe HAaIpaBJIEHHUs 3BOTIOLUNY, «OO0nMe 3aKOHOMEPHOCTH 3BOJIFOLIUN.

O6opynoBaHMe: KOJUIGKIIMH, TepOapuu, MYJISHKM HCKOMAeMbIX OCTAaTKOB OPraHMW3MOB, MYJSKH TOMOJIOTUYHBIX, aHAJIOTHYHBIX,
PYAMMEHTAapHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxorkieHne 1 pasBUTHE JKU3HHM Ha 3emiie

HayuHble runoresbl NpoOMCXOKIEHUS KU3HU Ha 3emuie. AOuoreHes M naHcnepMmus. JloHaydHbIE MPEACTABICHUS O 3apOXKACHUM KU3HU
(kpeamoHu3M). ['MroTe3a MOCTOSIHHOIO caMo3apoXKJeHHs >KU3HM U e€ omnposepkeHue onbitTamu . Penu, JI. Cnamnanuanu, JI. Ilactepa.
[TporcxoxaeHue )KU3HU U aCTPOOUOIIOTHs.

OcHOBHBIE 3Tallbl HEOPraHWYecKol 3Bomouuu. [lnanerapHas (reosiorudyeckasi) 3BOIIOLUSA. XUMUYECKasl 3BOJIOLUA. AOUOTEHHbIN CHHTE3
OpraHu4eckux BemniecTB u3 Heopranndeckux. OneiT C. Mumnepa u I'. FOpu. O6pa3oBanue nonmumepoB u3 Mmonomepos. Koarepsataas rumnoresa A.
N. Onapuna, runoresa nepsuyHoro 0ynsona [[x. Xonneiina, renerndyeckas rumnoresa I'. Ménnepa. Pubo3umsr (T. Yek) u runoresza «mupa PHK»
V. I'un6epra. DopMupoBaHue MeMOpPaH U BOSHUKHOBEHHE IMPOTOKJICTKH.

Ucropust 3emnn u meronasl e€ u3ydeHus. Mckomaemble opraHuyeckue OcCTaTKu. l'eoxpoHosoruss u e€ meroabl. OTHOCUTENbHAs U
a0COTIOTHAS TEOXPOHOIIOTHS. | '€0XpOHOIOrHUecKas IKaia: 0HbI, 3Pbl, IEPHOABI, SITOXH.

HauanbHble sTanbl opraHudeckoi sBostonuu. [1osBieHne 1 3BOMOLNS MEPBBIX KJIETOK. DBOMIONNS MeTaboim3Ma. Bo3HUKHOBEHHE MTEePBHIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJIor MepBbIX Ha 3emite coobiiecTB. CTpoMaTOIUThL. IIpOKapruOTHI U DYKapHOTHI.

ITpoucxoxaeHue sykaproT (cuMOMoreHes). DBOJIOIMOHHOE MPOUCXOKICHHE BUPYCOB. [IpOMCXOXKaeHNE MHOTOKJIETOYHBIX OPraHHU3MOB.
BO3HMKHOBEHNE OCHOBHBIX TPy MHOT OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl HBOMIOLMU BRICIIMX pacTeHHil. OcHOBHBIE apoMopdo3bl pacTeHuil. Boixon pacrenuil Ha cymry. [losiBiaeHue criopoBbIX
pacTeHull 1 3aBoeBaHKe MU cylmd. CeMeHHble pacTeHus. [IponcxoxaeHre NBETKOBbIX PACTEHUM.

OCHOBHBIE 3TaIbl 3BOIIONNH KUBOTHOr0 Mupa. OcHOBHBIE apoMop(]o3bI KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE
COBpeMeHHBIX THUIOB. [lepBbie XOpJoBbI€ >XMBOTHBIC. JKM3HB B BOJE. DBOJIONUS IMO3BOHOYHBIX. lIpomcxoxaenue ampuOUil U pPENTUIMA.
[Tpoucxoxxaenue miuekonuTaroumx 1 ntuill. [IpuHnun kmoyeBoro apomopdosa. OcBoeHne OECIIO3BOHOUHBIMH U TTO3BOHOYHBIMH KUBOTHBIMU
CyILN.

Pa3Butne xu3HM Ha 3eMIie 1Mo 3paM U MepuoaaM: apxei, MpoTepo3oi, Maneo30M, Me3030, KaiHO30M. OO0mas XapakTepucTUKa KiIuMaTa u
reoJoruueckux mpoueccos. IlosBiieHue U pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCJIOBUS M BJIMSHHME Ha ra3oBblil cOCTaB
aTMoc]epsl.

MaccoBble BBIMUpPAaHHS — OKOJIOTMYECKHME KpU3HChl npouuioro. [IpuumHBI M ciaeacTBUs MacCOBBIX BbIMHUpaHM. COBpPEMEHHBIN
AKOJIOTHYECKUN KPU3HC, ero ocobeHHocTu. [Ipobaema coxpaHeHus: OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cucremMa opranndeckoro mupa. [IpuHuns! knaccupukanuyu opranu3MoB. OCHOBHBIE CHCTEMATHY €CKUE TPYIITBI OPraHU3MOB.



JdemMoHcTpanun

[TopTtpetsi: @. Pean, JI. Cnamnanuanu, JI. [lacrep, . 1. Meunukos, A. 1. Onapun, . Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuust u cxemsl: «Cxema onbita @. Penny, «Cxema onbita JI. [lactepa mo u3ydeHuro camoszapoxaeHus xu3Hu», «Cxema ombita C.
Mumnepa, I'. FOpu», «Otanel HeopraHudeckoi s3BoroLun», «I'eoxpoHonornyeckas mkana», «HadampHble 3Tanbl OpraHUYECKON 3BOJIIOLIUNY,
«Cxema o00pa3oBaHHsA SyKapuoT NyTéM cumOuoreHesa», «Cucrema >XUBOM mHpuponbl», «CTpoeHue Bupyca», « ApoMopdo3bl pacTeHUI»,
«Punnopute», «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHbIE BOJIOpOCHN», «Mxu», «llamopoTHukn», «l'0lOCEMEHHbIE paCTEHHS,
«Oprasbl IBETKOBBIX pacTeHHi», «Cxema pa3BUTHUS KUBOTHOI'O MHpay», «ApoMopdo3sl KUBOTHBIX», «[IpocTeimmey, «KuieqdHomnonocTHbIeY,
«Ilnockue uepBu», «Unenucronorue», «Poiob», «3emHOBONHBIEY, «IIpecMbikatonmmecsy, «lITumpy, «Mnekonuratomuey», «Pa3BuTue Xu3HU B
apxenckou spey, «Pa3BuTue )KU3HU B NIPOTEPO3OMCKON dpey, «Pa3BuTHe KU3HU B MAJICO30MCKON dpey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe»,
«Pa3BuTHE )XKU3HU B KallHO30MCKOM 3pe», «CoBpeMeHHasi CUCTEMa OPraHUYECKOro MUPay.

O6opynoBanue: repOapuM pacTEHUN pa3IUYHBIX OTHAEIOB, KOJUIEKIMM HAaCEKOMBIX, BJIAXXHbIE IpeNnapaTbhl MXUBOTHBIX, PAaKOBUHBI
MOJIJIFOCKOB, KOJUIEKIIUM MIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, Yydesda IITHIl U 3BEpei, KOJMIEKIMH OKAMEHEIOCTEH, IOJIE3HBIX
HCKOIIAE€MBIX, MYJISDKA OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas naGoparopHas padora «MogenupoBanue onbiToB Musuiepa—Opu mo u3yuyeHuro aOMOr€HHOIO CHHTE3a OPraHUYecKUX
COCIMHCHUI B IIEPBUYHON aTMOChepey.

JlabopaTtopHas pa6ora «/3yueHue u onucaHue UCKONAEMbIX OCTATKOB APEBHUX OPraHU3MOBY.

IIpakTuyeckas padora «/3yuenne ocoOEHHOCTEW CTPOSHHS PACTECHHUI pPa3HBIX OTIEIOBY.

IIpakTuyeckas padora «3yueHne 0coOEHHOCTEW CTPOSHHSI ITO3BOHOYHBIX )KHBOTHBIX).

Tema 5. IlpoucxoskaeHue 4eJI0BeKa — aHTPOIOreHe3

Pa3nensl v 3agaun aHTpONOIOrUuu. MeTo 16l aHTPOIOJIOT M.

CraHOBIEHME IPEICTABICHUM O TPOUCXOKICHUH YesloBeKa. Pennrnosnsie Bo33peHus. CoBpeMeHHbIE HAYYHbIE TEOPHUU.

CxonctBo uenoBeka ¢ KMBOTHbIMH. CHCTeMaTHUeCKO€ MOJIOKEHHE 4YesoBeka. CBUIETENbCTBA CXOJCTBA YEJIOBEKA C JKUBOTHBIMHU:
CpaBHUTEIBHO-MOp(OIOruYecKue, 3MOpuonoruueckue, (GU3N0IOro-OMoXuMHYecKkue, MnoBefaeHuyeckue. OTIUYMs 4YelnoBeKa OT >KMBOTHBIX.
[IpsiMmoX 0K 1€HME U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJILHOM CHUCTEMBI.

JBuxymme cuibl ((hakTopbl) aHTpomoreHe3a: Ouonoruyeckue, conuanbHbie. COOTHOIEHHE OMOMOTHYECKUX M COIHAIBHBIX (aKTOPOB B
AHTPOIIOTEHE3E.

OcHOBHBIE CTaguM aHTponoreHe3a. PaHHMe 4eloBeKOOOpa3Hble 00€3bsiHbI (IIPOKOHCYJBI) W paHHUE MOHTUIABI — OO0IIMEe NpeaKu
YeIIOBEKOOOPa3HbIX 00€3bsH U JIt0/IeH. ABCTPAJIONUTEKA — JIBYHOTHE MPEAKHU Jtoel. UelmoBeK yMelnblil, IepBbie U3rOTOBICHUS OPYIUN Tpy/aa.
YenoBek NpsAMOXOISIIUI M MEpBbIA BBIXOJ Jojaed 3a mpenensl Adpuku. YenoBek reiinenbOeprckuii — oOmui Npeqok HeaHepTaabCKOro
YEJIOBEKA M YEJIOBEKA pa3yMHOro. YenoBek HEaHJAEPTAIbCKUI KaK BHJ JIFOAEH XOJOJHOIO Kiaumarta. YenoBek pa3yMHBIH COBPEMEHHOIO THUIIA,
JICHHCOBCKHI YeJIOBEK, OCBOEHIE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTnka u najaeoreHoMHUKa.



DBOMIONHST COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOp B MOMyNANMSIX YeloBeKa. MyTallMOHHBIM Mpolecc W MOIUMOP(HU3M.
[Tomy st OHHBIE BOJIHEL, Ipeiid TeHoB, MUTpAIUs U «3(PHEKT OCHOBATEN B MOMYJISIUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bosbmme pacekl: eBponeoujHas (eBpasuiickas), aBCTpajio-HErpoujHas (PKBaTOpHaJIbHAs),
MOHTOJIOWJHAsA (a3MaTCKO-aMEpHKaHCKas). Bpemss m myTH paccelieHHs dYeloBeKa Mo IIaHeTe. EIWHCTBO yenoBedyeckux pac. Haydnas
HECOCTOATENbHOCTh pacu3ma. [IpucrnocoOneHHOCTh YenoBeka K pa3HbIM YCIOBHSM OKpysKarolled cpeabl. BausHue reorpaduueckoil cpenpl u
npeiida reHoB Ha MOPGONOTHIO U (HU3HNOJIOTHIO YETOBEKa.

MexIuCIUIUIMHAPHBIE METONbl B (u3nuecKor (OMOJOrMYecKol) aHTPOIOJIOTHU. DBOJIOIMOHHAS aHTPOIMOJIOTHS M TAJICOaHTPOIIOIOTUS
YeJIOBEYECKUX MOMyJIsiui. bruoconuanbabie UcclieoBaHus TPUPOIbI YesnoBeka. MccnenoBanue KO3BOIONUH OMOJIOTMYECKOr0 U COLIMAIIBHOTO B
YEJIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. JapsuH, JI. Jluku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u cxembl: «K MeTOABI aHTPOMIOTIOTUNY, «I 0JIOBHOI MO3T YenoBekay, «HemoBekooOpa3Hbie 00e3bsaHbD», « CKENeT 4eIoBeKa U CKeJIeT
mUMIan3e», «PyanuMeHTsl U aTaBU3MBbI», «/[BIKyIIME CHIIBI aHTPOIIOT€HE3a», «DBOIIOIIMOHHOE JIPEBO YEIOBEKa», « ABCTpajonuTeky, «HemoBek
yMenbliy, «HenoBek npsaMoxoasiminy, «JleHucoBckuii yenoBek» «Heanaeptanbibly, « KpomanboH1b, «IIpeaku yenoBekay, «ITambl IBOJTIOLNT
yenoBekay, «Packl yeroBekay.

O6opynoBanue: MyJIsDKM OKaMEHEIIOCTel, TPeIMETOB MaTepruaibHON KYJIbTYpHI IPEAKOB YelIOBEKa, penponykuuu ((oTtorpadun) KapTHH C
MUDOIOTUIECKUMU U OMOJIICHCKUMHU CIOKETaMU TPOUCXOXKACHHS YeloBeKa, Gororpadmu HaXOJOK MCKOMAeMBIX OCTATKOB YEJIOBEKa, CKEJET
YesioBeKa, MOJIENb Uepena 4elioBeKa U uepena MHUMIIaH3€e, MOENIb KUCTH YeJIOBEKa U KUCTH IIMMIIaH3€e, MOJIeNIM TOpca MPEIKOB YeJIOBEKA.

JlagopaTopHas padora «l/3ydueHne 0COOEHHOCTEH CTPOCHHUS CKeJIeTa YeIOBEKa, CBA3aHHBIX C TTPIMOXO0XKICHUEM».

IIpakTnuyeckas padora «/3ydueHne 3K0JIOrMUECKUX aJalTallli YeI0OBEKay.

Tema 6. IKk0/10rUs1 — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HA/IOPTaHU3MEHHBIX CHCTEM € OKpY Kalouleil cpeaoi

3apokJieHHe U pa3BUTHE dKoJoruu B Tpynax A. ['ymGonbara, K. @. Pynse, H. A. CeBepuoBa, D. I'ekkens, A. Tenciu, B. H. Cykauésa.
Pa3nensl u 3a1aun skonoruu. CBsI3b SKOJOTUHU € JPYTUMU HAyKaMH.

Metozas! skonoruu. [loneBsle HaOmMoOAEHUA. DKCHEPUMEHTHl B HKOJIOTUU: MPHUPOAHbIE U JabopaTopHble. MoaenupoBaHue B SKOJOTHHU.
MOHHUTOPHUHT OKPYKAIOLIEH CPebl: JTOKAIbHBINA, PETHOHATBHBINA U TJI00ATbHBIN.

3HauyE€HHE SKOJOIMYECKHX 3HAHUU IS YENOBEKAa. ODKOJOIMYECKOE MHUPOBO33PEHHE KaK OCHOBA CBS3EH YEIOBEYECTBA C IMPUPOJIOM.
DopMHpOBaHUE IKOJIOTUYECKON KYJIBTYPBI U KOJIOIrMYECKOM I'PaMOTHOCTH HACEJICHHUS.

JdeMoHCcTpanuu

[Toptpetsi: A. I'ym6ombat, K. @. Pynbe, H. A. CeBeprios, O. I'ekkens, A. Tenciu, B. H. Cykaués.

Tabmus! u cxembl: «Pazaensl 3kog0run», «MeTo1bl 3KOJIorum», «CxeMa MOHUTOPHUHTA OKPY’KaloLIel Cpeas.

JlabopaTopHnasi padora «/3yueHrne MeTOI0B KOJIOTHYECKUX UCCIEIOBAHUI.

Tema 7. Opranu3msel 1 cpeaa 00UTAHUA



Dkonorunueckue (GakToppl U 3aKOHOMEPHOCTH UX AeicTBusl. Knaccudukanus sKoJoruueckux (akTopoB: aOMOTHYECKHe, OMOTHYECKHE,
aHTporiorenusie. OOmMe 3aKOHOMEPHOCTH JEeWCTBHUS HKojorudeckux (aktopoB. I[lpaBuno mumaumyma (K. I[Hnpenrens, 0. JInOux).
TonepaHTHOCTb. DBpUOUOHTHBIE U CTECHOOMOHTHBIEC OPTraHU3MBI.

Abuotnueckne ¢akTopel. CBeT Kak HKoONMOrudyeckuil (axrop. [lelicTBUE pa3HBIX yYaCTKOB COJIHEYHOTO CIEKTpa Ha OpPraHU3MBIL.
DKOJIOrMuecKre IpynIbl pacTeHUI U KUBOTHBIX IO OTHOLIEHHIO K cBeTy. CUrHasibHast poib cBeTa. DoTonepuoausm.

TemnepaTtypa kak skonoruyeckuit ¢aktop. JlelicTBue Temmepatypbl Ha OpraHusMbl. [loiKuIOoTepMHBIE M TOMOWOTEpPMHBIE OpraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxHocTs Kak skonorndeckuit aktop. IIpucnocobnenns pacteHuil kK moaaepkaHuio BoxHoro Oananca. Kmaccudukanus pacteHuil mo
OTHOILEHUIO K Boze. [IprcnocoOaeHnst KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl o0uTaHMSI OPraHMW3MOB: BOJHAs, Ha3€MHO-BO3IYIlIHAs, MTOYBEHHAs, INyOMHHAs NOJIOYBEHHAs, BHyTpHOpraHusMeHHas. Ou3nko-
XMMHUYECKHE OCOOCHHOCTH cpesl o0uTaHus opranu3mMoB. IIpucroco61eHnst OpraHu3MoB K J)KU3HU B pa3HbIX Cpeliax.

buonornueckue putmel. Buemnue n BHyTpeHHue puTMbl. CyTOUHbIE U TOJUYHBIE pUTMBI. [IpHCIOCOOIEHHOCTh OpPraHU3MOB K CE30HHBIM
M3MEHEHUSAM YCIIOBUH KU3HU.

Kusznennwie popmbl opranu3moB. [TonsiTue o xu3HeHHOU (hopme. Ku3HeHHBIE POPMBI pACTCHUM: JIEPEBbs, KyCTaPHUKH, KYCTAPHUYKH,
MHOTOJISTHHE TPaBbl, OJIHOJIETHUE TpaBbl. JKM3HEHHBIE (OPMBI KUBOTHBIX: TUIPOOUOHTHI, T€OOMOHTHI, a3pOoOHOHTHI. OCOOEHHOCTU CTPOCHHS U
o0pa3a KHU3HH.

buotnueckue daktopel. Buapl OMOTHYECKHX B3aUMOJEHCTBHUI: KOHKYPEHIIHS, XUITHHYECTBO, cMMOM03 u ero Qopmel. [lapasutusm,
KOOIIepalus, MyTyallu3M, KOMMEHcaan3M (KBapTHPAHTCTBO, HaxyeOHMYecTBO). HeTpoduuecknue B3ammoneiicTBus (Tommueckue, Gopuyeckue,
¢dabpuyeckue). 3HayeHHEe OMOTHYECKUX B3aMMOICHCTBUH I CYIIECTBOBAHUS OPraHU3MOB B cpere oOuTaHus. [IpUHIMI KOHKYPEHTHOIO
UCKJTIOY CHHUA.

JdemMoHcTpanun

Tabmuipl 1 cxembl: «JKoyoruyeckue GaxTopsl», «CBETOBOM CIEKTP», «DKOJOTHYECKUE TPYMIbl KUBOTHBIX IO OTHOIIEHUIO K CBETYY,
«TennokpoBHbBIE KUBOTHBIE», «XOJIOJHOKPOBHBIE KUBOTHBIE», «DH3MOIOTHUECKUE aJalTallui KUBOTHBIX», «Cpeapl 0OMTaHUS OpPraHU3MOBY,
«buonoruueckue puTMb, «OKnu3HeHHble QopMbl pacTeHHi», «KuzHeHHble (OPMBI KUBOTHBIX», «IKOCHCTEMa IIUPOKOIUCTBEHHOTO JIecay,
«DQxocucTteMa XBOWHOro necay, «llenu nutanusy», « XunHuaectBoy, «[lapazutuzm», «Konkypenuus», «Cumomos», «KommeHcanusm».

O6opynoBanue: repdapuu pacTeHUH M JKUBOTHBIX, NMPUCIOCOOJIEHHBIX K BIMSHUIO DPA3JIMYHBIX 3KOJOrMYecKUX (pakTopoB, repbapuu
CBETOJIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE PpaCTEHHUS,
repbapun W KOJUIEKIMU TENJIOJIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX PpACTEHHMH, uydeiaa MNTULL U 3Bepel, repbapuu pacTeHH i,
OTHOCSIIIUXCSL K TUrpoduram, kcepopuram, Me30pUTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUIEKIIUU >KUBOTHBIX, OOUTAIONIMX B pa3HbIX
cpenax, repdbapuy M KOJUIEKLIUU paCTeHUH M KUBOTHBIX, 00JIaAal0MIMX YepTaMH MIPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSIM YCJIOBUHN JKU3HH,
repbapuu 1 KOJJIEKLIUU PACTEHUHN U KUBOTHBIX PAa3JIMYHBIX )KU3HEHHBIX (POPM, KOJUIEKIIMH KUBOTHBIX, YUACTBYIOIUX B PA3IUYHBIX OMOTHUYECKUX
B3aUMO/JIEH CTBUSX.



JlabopaTopnasi padota «BpIsiBJIeHHE TPUCITOCOOIEHUN OPraHU3MOB K BIIMSIHUIO CBETAY.

JlaGopaTopHas padora «BplsiBieHrne NpUCIIOCO0ICHUH OPraHU3MOB K BIMSHUIO TEMIIEPATyPhI».

JlabopaTropHasi pa6oTa « AHaTOMUYECKHE OCOOCHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxos10rusi BUIOB M NONMYJIsIIIUAI

DKOJOrMuecKrue XapakTepucTHKH mnonyinsuuu. [Tomymsmus xak OGuosormyeckas cucteMa. Poilb HEOAHOPOAHOCTH Cpeabl, (U3UYECKUX
OaprepoB U 0COOEHHOCTEH OMOJIOTHU BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpbI Honmynsuuid. OCHOBHBIE MOKA3aTENU MOMYJISIIIUN:
YUCIIEHHOCTD, MJIOTHOCTh, BO3pACTHAS U MOJIOBasi CTPYKTYpa, POXKIAEMOCThb, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUT PALIMSL.

Okonoruueckas CTpykTypa mnonyiasuuu. OLieHKa 4YMCIEHHOCTH mnonyndauuu. JuHamuka nonynsuuu U e€ perymsauus. buormueckuii
HNOTEHIMaN MONyJIsauuu. MoaenupoBaHue AMHAMUKM nonyisnuu. Kpussle pocra uncieHHocTH nomnynsauuu. Kpusble BbDkMBaHUS. Perynsuus
YUCJIEHHOCTH MO YJISILIUNA: POJIb (AKTOPOB, 3aBUCALIMX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKUE CTpaTeruu BuaoB (- u K-ctpaterun).

[lonstue 06 skojoruueckod Huume Buaa. Mecroodutanue. MuoromepHas monenb skonorudeckoil Humm Jhx.M. Xatuuncona. Pa3mepst
sKoJsiornuyeckoi HuIM. [loreHnnanbHas U peann3oBaHHas HULIH.

Bun xak cuctema nonysnsuuil. Apeansl BUAOB. Buabl 1 UX )KU3HEHHbIE CTPATErnu. DKOJIOIrMYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTHU IOBEIEHUS U MUTPALIMM )KUBOTHBIX. bruonornueckne MHBa3uK 4y>KEpOIHBIX BUJOB.

JdemMoHcTpanun

IToptper: Ix. 1. XaT4uHCOH.

Tabmuubl M cxembl: «OKOJIOTMYECKHE XapaKTEepUCTHKH momyrauuu», «lIpocrpaHcTBeHHas cTpykTypa mnomymsauuu», «BospactHbie
NUpaMUJbl MONYJIAIUN», «CKOPOCTh 3aceleHUsl MOBEPXHOCTH 3€MJIM Pa3IMYHBIMM OpraHusmMammu», «Mogenp skonormdeckod Humm JIx. H.
XaT4YNHCOHAY.

ObopynoBanue: repdapun paCTCHUH, KOJJICKIIM Y )KHBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoGnenus cemsH pacTeHHl K pacCceIeHUION.

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYECKHE CHCTEMBI.

CoobuecTtBa oprann3MoB. buonenos u ero crpykrypa. Csizu MeXay opraHu3MaMu B OHOLIEHO3€.

Okocucrema kak oTkpbiTas cuctema (A. JDx. Tencinn). @yHKIMOHANBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLIEHTbI, KOHCYMEHTHI,
peayuentsl. Tpopuueckue ypoBHu. Tpoduueckue nenu u cetu. AGuorndeckue 6J10ku 3kocucteM. [1ouBbl M Wbl B 3KocucTeMax. Kpyrosopor
BEIIECTB U IOTOK YHEPIHH B IKOCUCTEME.

OcHOBHBIE [TOKa3aTeNu 3KocucTeMbl. buomacca u mpoAyKIus. DKOJIOrHYeCKUe MUPAMUJIbl Ynces, 0MOMacchl U SHEPIHUH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HarpapieHHble 3aKOHOMEPHbIE CMEHBI COOOIECTB — CYKIIECCUU.
[TepBuuHbIe 1 BTOPUYHBIE CYKLECCHUH M UX IPUYUHBL. AHTPOIOreHHbIE BO3AeicTBHs Ha cykueccuu. KinmakcHoe coobiiectBo. buopaznoobpasue
U TMOJIHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. DKOcUCHeMbl 03EP U peK. IKOCUCTEMbl MOPel U OKeaHo8. DKocucmembsl myHOp, 1eco8, cmeneti, nycmbviHb.

AHTponoreHHsle 3KOCUCTEMBI. ATpo3kocucremMa. ArpoueHos. Pa3nuuus Mexny aHTpOIIOreHHbIMU U IIPUPOIHBIMU DKOCHCTEMaMHU.



Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opoxackass ¢mopa u ¢ayna. CuHaHTponHM3anus TOPOJCKOHN (ayHBHI.
buonornuyeckoe n X03s1iCTBEHHOE 3HAUEHU € arPO3KOCUCTEM U YPOOIKOCH CTEM.

3aKOHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJIEHCTBUN OpraHU3MOB B 3KOcUCTeMaX. Poib kackaomoeo sgghexma u 6u0os-
20uuramopos (Kiuesvix 6u008) 6 @YHKYuoHuposawuu sxkocucmem. llepeHOC PHEPrUM M BEMIECTB MEXKAY CMEKHBIMH DKOCHCTEMAaMH.
VY cTONYMBOCTh OpraHU3MOB, TONYJISIIUNA U SKOCHUCTEM B YCIIOBUSIX €CTECTBEHHBIX U @HTPOIIOI €HHBIX BO3/ICHCTBUMA.

Mexanuzmvl 8030eticmeus 3a2pA3HeHUll PA3HLIX MUNOE HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM, NORYIAYUOHHOM U 3IKOCUCTEMHOM
VPOBHAX, OCHOBbL IKOIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeTo0NI0rusi MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOr éHHBIX
IKOCHUCTEM.

JdeMoHcTpanuu

IMoptper: A. JIx. Tencnu.

Tabmuust u cxembl: «CTpykrypa OuOIEHO03a», «IKOCHCTEMa IIMPOKOJMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOMHOrO Jiecay,
«DyHKINOHAJBHBIE TPYIIIBI OPraHU3MOB B dKocucTeMe», «KpyroBopor BemiecTB B skocucremMey, «Llenu nmuranus (macTOUIIHAs, AETPUTHAS)Y,
«OKoyornyecKas nmupammjia yucen», «IKoJoruueckas nupamyaa ouomaccel», «KojIoruyeckas nupamyaa sHeprun», «OO0pa3zoBaHue 00J0Tay,
«[lepBuunas cykueccus», «BoccTaHoBIIeHHE Jieca MOCTe MoXKapay, « IKocucTemMa o3epa», « ArpoieHo3y», «KpyroBopor BemecTB 1 IOTOK SHEPrHH
B arporieHo3ey, «IIpuMepsl ypOOIKOCUCTEMY.

ObopynoBanue: repdapuy pacTeHUN, KOJJICKIIUN HACEKOMBIX, Yydella MTUIl U 3Bepei, repdapuu KyJIbTYPHBIX U TUKOPACTYIINX PACTEH Hil,
aKBapUyM KaK MOJENb YKOCHCTEMBI.

IIpakTuyeckas padora «/3yueHue u onrcanue ypooIKOCUCTEMBD.

JlagopaTopHas padora «/3ydeHne pasHo0Opa3us MEJIKUX MOYBEHHBIX WICHHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYypeHusi «OKCKypcusi B THIHYHBIMN OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHHMK, HAa CYXOJOJIbHBIM WM TOWMEHHBIH JIyT, 03€po,
00710TO)».

IKCKYpeHsl «DKCKYpCHUsi B arpodKocrcTeMy (Ha 1oJjie WK B TEMJIMYHOE X035SHCTBO)».

Tema 10. buocdepa — rirodanbHas IKocucTEMA

buocdepa — obuiennanerapHas 00oyiouka 3eMiid, Iie CYIIECTBYET MJIM CYHIECTBOBajia *H3Hb. Pa3BuTHe mpencraBieHuilt o 6uochepe B
tpynax 3. 3tocca. Yuenue B. U. Bepnanckoro o 6umocdepe. O61actu 6uochepst u e€ cocras. JKuBoe BenecTBo Ouochepsl U ero PyHKIUH.

3akoHOMEpHOCTH cymiecTBoBaHUs Ouocheprl. OcoOeHHOCTH OMOChepsl Kak Triao0albHOM HKOCHUCTEMBI. J[MHAMUYECKOe pPaBHOBECHE B
6uocdepe. KpyroBopotsl BemiecTB 1 OMOreoXuMu4eckue MUKIbI (yriepoaa, a3ota). PuTMuuHoCTs sBieHu B buocdepe.

3oHanbHOCTH Ouochepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIU: TyHJpa, XBOMHbBIE Jieca, CMEIIAHHbIE U IIMPOKOINCTBEHHbIE Jieca,
CTEeIH, CaBaHHBI, yCTHIHU, TPOIIUYECKHE JIeCa, BBICOKOrOpbs. KiMMar, pacTUTENbHBIN U dKUBOTHBII MUp OMOMOB CYIIIH.

CrpykTypa ¥ QyHKIUS )KUBBIX CHCTEM, OIIEHKA UX PECYpPCHOI0 MOoTeHIMana u 6uochepHbIx QyHKIUH.

JdemoHcTpauuun

[Hoptpetsi: B. 1. Bepnaackuii, 3. 3tocc.



Tabmunet u cxemsr: «I'eochepsl 3emmmy, «KpyroBopot azora B npupoae», «KpyroBopot yriepoaa B mpupone», «Kpyropopot kuciopona B
npupoae», «Kpyrosopot Boasl B npupoje», «OcHoBHbIe 6MOMBI cymmy, «Kmumarnyeckue nosica 3emin», «Tynapay, «Talira», «CMmemanHbIi
necy, «llupokonucTBeHHsl ecy, «Crenby», «CaBanHay, «IlycTbiHay, « Tponuyeckuii gecy.

O6opynoBanue: repdapruu pacCTeHUI pa3HbIX OMOMOB, KOJIJICKIIUU KUBOTHBIX.

Tema 11. YesntoBek U OKpy:Kamomas cpeaa

DKoNoruueckne KpU3uchl W MX NMpUYMHBL. BoznelicTBue yenoBeka Ha Oumocdepy. 3arpssHeHHe BO3AyIIHOM cpenbl. OxpaHa BO3ayxa.
3arpsi3HeHue BoAHOU cpebl. OxpaHa BOIHBIX pecypcoB. Paspymienne moussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHe KinMaTa.

AHTpONOreHHOE BO3/1EWCTBHE HA PACTUTENIbHBIN M )KMBOTHBIM Mup. OXpaHa pacTUTEIBHOIO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIHUIIBI
oxpasbl npupoasl. Kpacusie kauru. Oco6o oxpansemsbie npupoanbie Tepputopun (OOIIT). borannueckue cajabl ¥ 300J10rMYECKUE TAPKU.

OCHOBHbIE MPHUHIMIBl YCTOMYMBOIO pa3BUTUS 4YEJIOBEYECTBA M MpHUpoAbl. PalMoHanbHOE NPUPOJOINOIb30BAHUE U COXpPaHEHUE
Ouonoruueckoro pasHooOpasus 3eman. OO01Ie 3aKOHOMEPHOCTH IN100ATIBHBIX 3KOJOrMYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUca U
€ro BEpOSTHbIE IOCIIEICTBHUSL.

Pa3BuTe METONOB MOHMTOPMHIAa pPa3BUTHS ONACHBIX TEXHOIGHHBIX MpoueccoB. Cucmemuvle uccieoosaumus nepexooa K
pecypcocbepezaroweli U KOHKYPeHmocnocooHou suepeemuxe. buonocuueckoe pasnoobpaszue u 6uopecypcwi. Hayuonanvuvie ungopmayuonmsie
cucmembyl, obecnequsaroujue 00CMyn K UHGOPpMaAyuU no COCMOSHUIO OMOeIbHbIX U008 U 3kocucmem. OCHOBbL IKOpeabuIumayuu IKocucmem u
cnoco608 60pbobI ¢ buonoepedcoeHuUIMU. PekoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCEM.

JdemMoHcTpanumn

Tabmumel 1 cxembl: «3arps3HeHne aTMochepbl», «3arps3HeHue ruapocdepsl», «3arps3HeHne mouBb», «[lapaukoBsid d3QdexT», «Ocodo
OXpaHsEMbIE IPUPOAHBIE TEPPUTOPUNY», «MOJENIN yIpaBIIIEMOr 0 MUPaY.

ObopynoBanue: ¢ororpapuu oxpaHseMbIX pacTeHMH U *XUBOTHbIX KpacHoit kuuru Poccuiickoii ®enepanuu, KpacHoll KHUTH permoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMUBI 110 BUOJIOI'MA HA YPOBHE CPEJJHEI'O OBIIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOSHHUS OOYy4YaIOIMMHCS TPOrpaMM CpPEIHEro oO0mero oOpa3oBaHMS:
JMYHOCTHBIC, METAPEAMETHBIC U MTPEAMETHBIC.

B cTpykType IMYHOCTHBIX pPE3yJbTAaTOB OCBOCHHUS MPOrpaMMbl 10 OHOJOTMHM BBIICICHBI CICAYIONIUE COCTABJISIOIIME: OCO3HAHUE
00YYaIOIMMHUCSI POCCHICKON TPaXTaHCKOW MICHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIHLHOCTH M CAMOOIIPEACIICHUIO, HAIuyue
Momugayuu K OOy4eHUIO OWOJOTHH, yeleHanpasieHHoe passumue BHYTPEHHHX YOXKICHHUH JIMYHOCTH HAa OCHOBE KIIOUYEBBIX IEHHOCTEH H
UCTOPUYECKUX TPAAULIUN pPa3BUTHS OHOIOTMYECKOrO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb OOYYAIOIINXCS PYKOBOACTBOBATHCS B CBOEH
NEeSITEIbHOCTA  IIEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, MPHUCYIIUMH CHCTEME OHOJIOTHYECKOro O00pa3oBaHUs, Haauuue NpagoCco3HAHUSI
IKOJIOTMYECKON KYIJIBTYPBI, CNOCOOHOCMU CIMAUMb TSN U CTPOUTH KU3HEHHBIE IIJIAHbI.

JIMYHOCTHBIC PE3yIbTaThl OCBOCHHS MPOTPAMMBI IO OWOJIOTMH JIOCTUTAIOTCS B €IMHCTBE Y4COHOW M BOCHHUTATEIHHOW JEATEILHOCTH B
COOTBETCTBHH C TPAJUIMOHHBIMH POCCUWCKHUMH COIMOKYJIbTYPHBIMU, UCTOPUUECKUMHU U AYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU, IPUHSTHIMU B
o0IIecTBe MpaBHJIaMH W HOPMAaMH TOBEACHHUS U CIIOCOOCTBYIOT IpOIleccaM CaMOIMO3HAHHS, CAMOBOCIHTAHUS M CaMOPAa3BUTHUS, Pa3BUTHS
BHYTPEHHEH MO3UIMH JTUYHOCTH, MATPHOTU3MA U YBAXKEHUS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY TpyAa M CTapIIeMy MOKOJIEHHUIO, B3AUMHOTO
yBa)KeHUsI, OEPEKHOTO OTHOIICHUS K KYJIbTYpPHOMY HACIEAHIO U TPAJAUIIUSIM MHOTOHAIIMOHAIBHOrO Hapoaa Poccuiickoii denepanuu, npupojae u
OKpY’KaKOILIEn cpelie.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHHUS yueOHOro mpenmera «buonorus» MOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS
PYKOBOJICTBOBAThCS C(OPMHUPOBAHHOW BHYTPEHHEW IMO3MIIMEH JIMYHOCTH, CHUCTEMOHM IIEHHOCTHBIX OPHUEHTAIlUH, MMO3MTHUBHBIX BHYTPECHHHX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAJIUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOMIECTBa, PACIIMPEHHUE KU3HCHHOTO OMBITA U OIBITA IEATCILHOCTH B
Ipollecce pealn3alui OCHOBHBIX HalpaBleHUI BOCIUTATENILHOM e TeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCKOr0 BOCIIUTAHUS :

c(OpMUPOBAHHOCTH I'PAXAAHCKON MO3UIIMH 00YyJaroIIerocs Kak akTHBHOTO U OTBETCTBEHHOTI0 YJIEHA POCCHIICKOT0 00IIIeCcTBa;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, YBa)KEHUE 3aKOHA U IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH ACSITEILHOCTU MPHU CO3TAHHH YISOHBIX IPOEKTOB, PEIICHUH Y4EOHBIX M MO3HABATEJLHBIX 3aj1ad,
BBITIOJTHCHUH OMOJIOTMYECKUX KCIICPUMEHTOB;

CIIOCOOHOCTH ONPEIENISITh COOCTBEHHYIO MO3UIIUIO 110 OTHOIICHUIO K SBJICHUSM COBPEMEHHOW KU3HU M OOBSICHATH €&;

YMCHHE YYHUTHIBATH B CBOMX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIFOJCH C pa3HBIMH YOSKICHHUSIMU,
KYJIBTYPHBIMH [IEHHOCTSIMH U COIMATILHBIM TTOJIOKECHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOILECCE COBMECTHOTO BBHITIOJNHEHHS YYeOHBIX, MO3HABATEIBHBIX M HCCJICIOBATCIILCKUX 3aj1ad,
YBaXXUTEIHHOT'O OTHOIIICHHUS K MHEHHUIO OTIIOHEHTOB MPH 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHUECKOTO COJIepKaHUS;



TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JeITEIbHOCTH

2) NaTpUOTHYECKOT0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUMCKON TpakJaHCKOM HAECHTUYHOCTH, MATPUOTHU3Ma, YBAXKEHHMsSI K CBOEMY HApoOJy, YyBCTBA OTBETCTBEHHOCTHU
nepen PoguHoit, ropaocty 3a cBO Kpail, cBoro PonnHy, CBOH SA3bIK U KYJIBTYpY, IPOLUIOE U HACTOSIIEE MHOIOHAIIMOHAILHOr 0 Hapoaa Poccun;

LIEHHOCTHOE OTHOIIEHHWE K NPUPOAHOMY HACIEIUI0O W TMaMITHUKaM HPUPOABI, JOCTHXKeHHsAM Poccuu B Hayke, MCKYCCTBE, CIOpTE,
TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTH OIIEHMBATh BKJIAJl POCCHICKUX YUEHBIX B CTAHOBJIEHHE M pa3BUTHE OMOJIOTMH, MTOHUMaHUs 3HaYeHUs OMOJIOTUM B MO3HAHHUH
3aKOHOB IPUPOIbI, B )KM3HH YEIOBEKA U COBPEMEHHOI0 00IIECTBA;

ujeiHas yoexaEHHOCTb, TOTOBHOCTD K CIIYXKEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JIyXOBHBIX LICHHOCTEH POCCUIICKOTO HApOJa;

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STHUECKOI'0 IIOBE/ICHUS;

CIIOCOOHOCTbH OLICHUBATh CUTYALUIO U IPUHUMATh OCO3HAHHbBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMbI U LIEHHOCTH;

OCO3HAaHME JIMYHOT' O BKJIaJa B TOCTPOEHUE YCTOMYUBOIO Oy 1yIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAMTENSAM, CO3/IaHMI0 CEMbU HA OCHOBE OCO3HAHHOI'O INMPUHATUS LIEHHOCTEH CEMEWHOW >KU3HU B
COOTBETCTBHMH C TpaAUIUAMU HapoaoB Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIOYas ICTETHKY ObITa, HAYYHONO U TEXHMYECKOI'O TBOPYECTBA, CIIOPTA, TPYyJa, OOILECTBEHHBIX
OTHOIIIECHMI;

MMOHMMAaHKE SMOIMOHAJILHOT O BO3/I€H CTBUS )KMBOM MPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHHE MPOSIBIISTH Ka4eCTBA TBOPUECKON JTUYHOCTH;

5) pusuyeckoro BocnuTanus, GopMHUPOBaAHNUS KYJIbTYPbI 310POBbSI M IMOLIHOHAIBHOIO 0J1ar0NOJIYYHs:

NOHMMaHUE U pealn3alus 3J0pOoBOro M O0e30macHoro odpasa KH3HHU (3J0pOBOE MUTAHHE, COOIOEHHE TUTHEHUYECKUX MPaBUI U HOPM,
cOamaHCHUpPOBAaHHBIA pPEXKHUM 3aHIATHUH M OTAbIXA, peryispHas (usnueckas aKTUBHOCTb), OEpPEXKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO
OTHOILIEHUS K COOCTBEHHOMY (U3NYECKOMY U TICUXUYECKOMY 3710P OBBIO;

MIOHMMaHHUE LEHHOCTU IPaBWJ MHAMBUAYAJIBHOTO M KOJIJIEKTUBHOIO O€30I1aCHOIO MOBEACHUS B CUTyalUsX, YTPOXKAIOUIMX 310POBBIO U
JKU3HH JIIOJICH

OCO3HAHUE MOCJIEICTBUN U HENPHUATHS BPEAHBIX IPUBbIUEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KyPEHUS);

6) Tpy10BOT0 BOCTIMTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYyAOII00HE;

TOTOBHOCTh K aKTHUBHOW JEATEIbHOCTU TEXHOJOTMYECKOW M COLMAJIbHOM HANpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMHUPOBATH, MJIAHUPOBATH U
CaMOCTOSITENILHO BBIIIOJHSATh TAKYIO J1€ATEIbHOCTD;



HWHTEpPEC K pasIMyHbIM cdepaMm MpodhecCHOHANIBHONW JIeATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyiiel mnpodeccuu u
peasn30BbIBaTh COOCTBEHHbIE JKU3HEHHbIE IIJIaHbI;

TFOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M CaMO00pa30BaHUIO Ha MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrH4eCKOro BOCIIUTAHUA:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K IPUPO/IE KaK HCTOUHUKY KU3HHU Ha 3eMJiie, OCHOBE €€ CyIIECTBOBAHMUS;

TIOBBIIIICHUE YPOBHS 2KOJIOTUYECKON KyJbTYpbl: IPUOOpETEHNE OMbITa MIIAHUPOBAHUS MOCTYNKOB U OI[EHKH MX BO3MOXKHBIX MOCIIEACTBHIA
JUTSL OKPY’KAOUIEN CPeIbl;

OCO3HaHUE II100aJBHOT0 XapaKkTepa SKOJIOTHYECKUX MPOOJIeM U TyTel NX peIleHus;

CIIOCOOHOCTh HCIONB30BAaTh IMPHOOpPETaeMble NMPH HM3yYEeHHH OHMOJOrMHM 3HAHUS M YMEHHUS IIPU pPEIIeHHH Ipo0JieM, CBSI3aHHBIX C
palMOHAIBHBIM MIPUPOIONOIB30BaHUEM (COOIIOIEHUE MTPABHII TIOBEACHUS B IIPUPO/IE, HAIPABICHHBIX HA COXPAHEHHE PaBHOBECHS B YKOCHCTEMAX,
OXpaHy BHUJOB, IKOCHCTEM, Ouochepsbl);

aKTUBHOE HENpHUATHE ACHCTBUH, MPUHOCALIMX BpEJ OKpYXaloUled NpUpPOAHONW cpene, YMEHUE NIPOrHO3UpoBaTh HEOJAronpusTHbIE
HKOJIOTMYECKUE TTOCIEICTBHS MPEITPUHIMAEMBIX JIeH CTBUH U MPEIOTBPAIIATh HX;

HaJM4YUe PA3BUTOr0 JKOJOTMYECKOrO MBINUICHHS, SKOJOTHYECKONW KYIbTYPBHI, OMbITA JEATEIbHOCTH HIKOJOIMUECKOM HAmpaBIEHHOCTH,
YMEHHSI PYKOBOJCTBOBAThCSI MMM B MO3HABATENbHOM, KOMMYHUKATUBHOM M COLMAJBHON MPAaKTHKE, TOTOBHOCTH K YYacTUIO B MPAKTUYECKOM
JEeSITENIbHOCTH YKOJIOTMYECKOW HaIlpaBICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

cOpMHUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd M OOILIECTBEHHON IPAKTHKH,
OCHOBAaHHOT'0 Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MHpE;

COBEpIIIEHCTBOBAHNUE SI3bIKOBON M UMTATEIBCKON KyJIbTYPbI KaK CPEICTBA B3aUMOJICHCTBUSI MEXK Y JIIOIbMU U TTO3HAHUS MUPA;

MMOHMMaHHEe CrenuUKU OUONOrMHM KaK HAayKH, OCO3HAaHUS €€ poiu B (POPMHUPOBAHMM PALIMOHAIBHOTO HAYYHOI'O MBIIIJICHUS, CO3AaHHUU
L[EJIOCTHOTO IIPECTaBICHUs 00 OKPY>KaIOIeM MU pe Kak O €IMHCTBE IPUPOIbI, UeJIOBEKa U 00111eCTBa, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U peIIeHUU IPOoOJIeM COXpPaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTU OMOJIOTUU JUIsI COBPEMEHHOM LMBHIM3ALMU: 00€CleueHNs] HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHHE
MEPCHEeKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pellaTh pecypcHble MPOOJIeMbl Pa3BUTHUS UEOBEUECTBA, MOMCKA MyTEH BBIXOAA M3 TJI00aNbHBIX
HKOJIOTMYECKUX IMpoOjeM M obecriedeHus Mepexofa K YCTOMYMBOMY pPa3BUTHUIO, PALlMOHAIBHOMY HCIOJIb30BAHUIO MPUPOJIHBIX PECYpPCOB U
(OpMHUPOBAaHUIO HOBBIX CTAHIAPTOB )KU3HH;

3aMHTEPECOBAHHOCTh B MOJIyYEHUN OMOJOrMYECKUX 3HAHUM B LIEJIAX MOBBIIMIEHUS OOLIeH KYyJIbTyphl, €CTECTBEHHO -HAyYHON I'PaMOTHOCTH,
KaK COCTaBHOM 4acTu (yHKIMOHAJIBHON I'PaMOTHOCTH 00ydaromuxcs, GopMUPYEMOil TpH U3y4yeHUU OHUOJIOTUH;

MMOHMMAaHHE CYIIHOCTH METOJIOB MTO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOb30BaTh MOJTy4YaeMble 3HAHUS [
aHaIM3a M OOBACHEHHUS SBJICHUI OKPYKAIOIIEro MUpa U MPOUCXONALIMX B HEM HM3MEHEHUH, YMEHHUE JesaTh 00OCHOBAHHbIE 3aKJIOYEHHS Ha
OCHOBE Hay4HBIX ()aKTOB M MMEIOLIMXCS TAHHBIX C I[€JIbI0 IOJTYYEeHHUS JOCTOBEPHBIX BHIBOJIOB;



CIOCOOHOCTh CAMOCTOSITEIBHO MCIIOIb30BATH OMOIIOTMYECKUE 3HAHUS JIJIS1 PELICHHsI MPOOJIeM B PEaIbHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HaHUE IIEHHOCTH HAay4YHOH JeqTeIbHOCTH, TOTOBHOCTb OCYIIECTBJISATH IPOEKTHYIO U HCCIIEJ0BATENBLCKYIO JAEsTelbHOCTb
WHJUBHIyaJIbHO U B TPYIIIE;

TOTOBHOCTh M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPA30BAHUIO, K AKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHWU 1O OMOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMH.

METANPEJIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOEHUS yueOHOro mpeamera «buonorus» BKIIOYAIOT: 3HaUYMMBble 1751 (JOPMUPOBAHUS MHPOBO33PEHUS
o0yyaroumxcsd MEeXAUCUUIUIMHAPHBIE (MEXKIpEIMETHbIE) OOIEHayYHble IOHATUSA, OTpa)KaloIIUE IEJOCTHOCTh HAyYHOW KapTHHBI MHUpa U
creuu(pUKy METOAOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, 3HEPIUs, SBJIEHHE, IPOLECC, CUCTEMA, HAay4yHbIH (akKT,
OPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HMCCIENOBaHUE, HAOIIOJEHHE, M3MEpPEHHE, SKCIEPUMEHT M JIpYrue); yHUBEpCaJbHBIE
yueOHbIe JeficTBUS (II03HaBaTeJIbHbIE, KOMMYHUKAaTUBHBIE, PEryIsSTUBHBIE), o0ecnednBaroiue GopMupoBaHue (pyHKIIMOHAIbHON IPaMOTHOCTH U
COL[MAJIbHOM KOMITETEHIIMN O0Yy4aloLMXCcsl; CHOCOOHOCTh 00yYaroIUXCcs HCIO0Ib30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHE
3HAHMSI U YHUBEpCaJlbHbIE yueOHbIe AEHCTBHS B T03HABATEIbHON U COLMATbHOM MPAKTHKE.

B pesyibraTe u3ydeHus OMOJNIOrMU Ha YpPOBHE CpeqHero oouiero obpasoBanus y oOyuaromierocss OyayT copMUpOBaHbl TO3HABATEIBLHBIE
YHUBepcaJbHbIC yueOHbIE 1eCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE yUeOHbIE IeHCTBUS, pEryJIiTUBHBIE YHUBEPCAIbHbIE ydeOHbIE 1eHCTBUS,
COBMECTHAs AESTEIbHOCTb.

MertanpeaMeTHble pe3yIbTaThl OCBOCHUS IMPOTrPaMMBbI CPEIHETO 00IIero 00pa3oBaHUs JODKHBI OTPaKaTh:

OBiajieHHe YHUBEPCAIbHBIMHU Y4eOHbIMU N03HABATEJIbHBIMH J1efiCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHe TeHCTBHUS:

CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTyaIU3UPOBATh MPOOIEMyY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCII0JIb30BaTh MPU OCBOEHUM 3HAHUI NPHUEMBI JIOTHYECKOIO MBIIUIEHUS (aHajaM3a, CUHTE3a, CPaBHEHMs, KJIacCUpHUKALMUU, 0000IIeHHs),
PACKpBIBATh CMBICJI OMOJIOTMYECKUX NOHATHH (BBIIEIATh UX XapaKTepPHbIE NPU3HAKH, YCTAHABIUBATD CBA3U C IPYTMMU MOHATUIMN);

OIpENeNaTh LEeNU JeATeNbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPHUM HUX [JOCTH)KEHHUS, COOTHOCHTh pE3YyJIbTaThl JAEATEIbHOCTH C
IIOCTABJIEHHBIMHU LEJISIMU;

UCII0JIb30BaTh OMOJIOrUYECKHE OHATHS JUIsl 00BbsICHEHUs (JaKTOB U SIBJICHUI KUBOW MPUPOJIBI;

CTPOMUTH JIOTMYECKUE paCCyKIeHUs (MHAYKTUBHbBIE, AENYKTUBHbBIC, II0 aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH MU IPOTHUBOPEYHUS B
paccMaTpUBaEMbIX SIBICHUSAX, (OPMYIUPOBATH BBIBOBI U 3aKJIIOYECHMUS;

MPUMEHSATh CXEMHO-MOJICJIbHBIE CpEJCTBA JJIsl NPEACTABIEHUS CYLIECTBEHHBIX CBA3€M W OTHOIIEHUI B H3y4daeMbIX OHOJOTMYECKHX
00BEeKTaX, a TAKKe MPOTUBOPEUHIT pa3HOT0 PO/IA, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh NJIaH peIIeHUs IPOOJIEMbI ¢ yUETOM aHAIN3a UMEIOIINXCS MaTepUAIbHBIX U HEMAaTepHaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B 1€ATE€IbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyIbTATOB LIEJSIM, OLICHUBATh PUCKHU MOCIEICTBUN AESITEIbHOCTH;



KOOPIMHHUPOBATH U BBHIMOJIHATE PA0OTY B YCIOBUAX PEAIbHOI'O, BUPTYAIbHOIO U KOMOMHHUPOBAHHOTO B3aUMO/IEICTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCTEI0BATEIbCKHE AeiCTBHUA:

BJIaJIETh HAaBBIKAMU Yy4eOHO-UCCIIEN0BATENbCKOM W TPOEKTHOW JeATEeIbHOCTH, HAaBBIKAMM pa3pelIeHus MNpoOsieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B PEIIEHUs MPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMUHbIX METO0B IO3HAHUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JAEITEILHOCTH MO MOJYyYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIpPETAlNH, MPeoOpPa3oBaHUIO U MPUMEHEHHUIO B
y4eOHBIX CUTYallUsIX, B TOM YHCJIE IPU CO3/IaHUU YUEOHBIX U COIUATbHBIX IPOCKTOB;

(opMHPOBATH HAYYHBINA THIT MBIIIUICHHS, B €Th HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATUSMHU U METO/IAMHU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4i B 00Pa30BaTEIbHOMN AESITEIbHOCTU U JKU3HEHHBIX CUTYaLUsX;

BBISIBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajayy, BbIIBUIaTh TUIIOTE3Yy €€ pElIeHHs, HaXOAUTb apryMEeHThI IJIs
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KJICHUH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIN3UPOBATH MOJIYYEHHBIE B X0/1€ PELICHUS 3aaUl PE3yIbTaThl, KPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE
B HOBBIX YCIJIOBUSIX;

JlaBaTh OL[EHKY HOBBIM CHUTYAaIlUsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH LIE€JICHANPABICHHBINA ITOUCK IIepeHoca CPeCTB U CIOCO00B JeHCTBUS B IPO(ECCHOHANBHYIO CpeNy;

YMETh IEPEHOCUTD 3HAHMS B TO3HABATEIbHYIO U IPAKTUYECKYIO 00JIaCTH XKHU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTel;

BBIJIBUTaTh HOBBIE MJICH, MPEJIaraTh OPUTHHAIBHbBIC MOAXO/IbI M PEIIEHHs, CTABUTh MPOOJIEMBI U 331a4H, TOMYCKAOIINE albTepPHATUBHbBIE
peleHusl.

3) padoTa c uHpopmanueii:

OPHEHTHPOBATHCS B PA3JIMYHBIX UCTOUHHKAX HHPOPMALMH (TEKCTe y4eOHOTO MOCOOUs, HAy4YHO -TOMYJISIPHOM JHTepaType, OMOIOrHYECKUX
CIIOBApSAX M CIPAaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B MHTepHere), aHamu3upoBaTh MHQOPMALMIO pa3IMYHBIX BHUAOB U (GOpM
Ipe/iCTaBIeHUs, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3alpoChl U MPUMEHATh PA3IMUHbIE METOJbI NPH IOUCKE U 0TOOpe Ouoslornueckod MHQopManuu, HeOOXOAUMOH It
BBINOJHEHU y4eOHBIX 3a/1a4;

puoOpeTaTh ONBIT HCHOJIB30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIMM, COBEPILIEHCTBOBATH KYJIbTYPY AKTHUBHOI'O
UCIOJIb30BaHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (pOpMY MpeAcTaBieHus Ouonornyeckoi nHGopManuu (cxemsl, rpaduku, 1uarpaMMsbl, TaOIUILIbI,
PUCYHKH U JIPYTO€);

UCIOJIb30BaTh HAYUHBIH S3BIK B KAUECTBE CPEACTBA MU paboTe ¢ OMOJOrnYeckoi HHpOpMalHen: IPUMEHATh XUMU4eckue, Gu3nyeckue u
MaTeMaTUYeCKUe 3HAKH W CHMBOJBI, (opMysbl, abOpeBHaTypy, HOMEHKJIATypy, MCIIOJb30BaTh U MPeoOpa3OBbIBATh 3HAKOBO-CHMBOJIMYECKHE
CpEeACTBa HAIJISIIHOCTH



BJIaJICTh HaBBIKAMHU PACIO3HABAHUS M 3aLIUTHI WHQopManuu, MHGOPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByajgeHne yHUBepCaTbHBIMH KOMMYHHKATHBHBIMH J1eHCTBHSIMU

1) oO1eHue:

OCYIIECTBJIATh KOMMYHUKAIIUK BO BCEX cepax KU3HH, aKTUBHO Y4acTBOBATh B JUAJIOTE WM JUCKYCCHH 10 CYIIECTBY 00CYX/AaeMON TEMbI
(ymMeHMe 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYKJIEHUS OTHOCHUTEIbHO BBIMOJIHEHUS TMpeAiaraeMod 3aJadud, YYMUThIBaTh HHTEPEChl U
COTJIACOBAaHHOCTb MO3MIMI IPYyTUX YYaCTHUKOB JIUAJIOra UM IUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CPEICTBA OOIIEHNUS, TOHUMATh 3HaYCHHE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX
CUTyallul, yMETb CMsIr4yaTh KOH(IUKTHI U BECTH I1EPETOBOPHI;

BJIQJIETh pa3IMYHBIMU crioco0aMu OOIIEHUsS W B3aUMOJEHCTBUS, MOHHMMATh HAMEPEHUs JPYruX JIHOJAEH, MNPOSBIATh YBaXKUTEJIbHOE
OTHOILIEHUE K COOECETHUKY U B KOPPEKTHOU (hopMe (POpPMYIHpPOBATH CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTMUHO M3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) cOBMeCTHAsI 1eSITeIbHOCTD:

MIOHMMAaTh W MCIOJIb30BaTh HPEUMYIIECTBA KOMAHIHOM M HWHIAUBUAYAJIbHOM pabOTHl MpH pElIeHUH OHOJIOrMYecKod MpoOIeMsbl,
000CHOBBIBaTh HEOOXOAUMOCTh IIPUMEHEHUS TPYNIOBLIX (JOPM B3aMMOAEHCTBUS MIPU PEILICHUN y4eOHO! 3a1auu;

BbIOMPATh TEMATUKY M METO/bl COBMECTHBIX ACHCTBUI C yuéTOM OOIIMX HHTEPECOB U BOSMOYKHOCTEH Ka)KI0r0 UJIeHa KOJIJICKTHBA;

IIPUHUMATh LEIM COBMECTHOW JEATENbHOCTH, OPraHUW30BbIBaTh M KOOPAMHMPOBATH IEHCTBUS MO €€ NOCTUKEHUIO: COCTABJIATH IIJIaH
NEUCTBUM, paclpenessaTh POJIM ¢ Y4ETOM MHEHHMM Y4aCTHUKOB, OOCYKIaTh pe3ybTaTbl COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOET'0 BKJIA/1a M KaXKJJOr0 YYaCTHHUKA KOMaH/bI B 0OLIUIl pe3ybTaT 1o pa3padoTaHHBIM KPUTEPUIM;

IIpe/j1araTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEN C MO3UIIMHM HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETHYECKOE TIOBEJACHHE B PA3JIMYHBIX CHUTyalUsX, MPOSBISATH TBOPUYECTBO U BOOOpa)keHHE, OBbITH
MHUIIUATUBHBIM.

OgiaieHHe YHHBEPCATbHBIMHU PeryJIATUBHBIMH JeHCTBUSIMH:

1) camoopranu3anus:

UCII0JIb30BaTh OMOJIOrMYECKUE 3HAHU [ BBISIBIIEHHS IPOOJIEM U UX PEILCHMs B )KU3HEHHBIX U YUeOHBIX CUTYaIUX;

BBIOMpPATh Ha OCHOBE OMOJIOrMYECKUX 3HAHUM 11€JIEBbI€ U CMBICIIOBBIE YCTAHOBKU B CBOUX JEHCTBUAX U MOCTYIKAX 110 OTHOLIEHUIO K KUBOMH
IPHUPOJE, CBOEMY 30POBBIO U 30POBBIO OKPYXKAIOLINX;

CaMOCTOSITEJIHO OCYILECTBJISTh T03HABATEIbHYIO J1€ATEIbHOCTD, BBISBIIATH NPOOJIEMbl, CTABUTh U (POPMYJIUPOBATh COOCTBEHHbIE 3a/1a4H B
00pa3oBaTeIbHON AESITENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PeIeHHs MPoOJIeMBbl ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTEHUI;

JlaBaTh OI[EHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKU y4eOHOI 0 IpeaMeTa Ha OCHOBE JIMUHBIX MPEII0YTEHH;

Jie7aTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;



OIICHUBATh PUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSBJICHUIO IMIMPOKOM JSPYAMLMM B pa3HbIX OOJACTAX 3HAHWM, MOCTOSHHO IIOBBIIIATH CBOU
00pa30BaTeIbHbINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OI[EHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTHUBBI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISAM;

BJIa/IETh HaBBIKAMU TO3HABATEIbHOU peIeKCHU KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUI U MBICIUTEIbHBIX IPOIECCOB, UX PE3YIbTaTOB U
OCHOBAHUH, CIOJIb30BAaTh TPUEMBI peIICKCHH JIJISl OLEHKU CUTYallld, BRIOOpa BEPHOTO PELIECHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTHI APYTUX MIPU aHAJIN3€E PE3yJIbTaTOB e TEIbHOCTH;

3) npuHsATHE Ce0N U IPYTHX:

IIPUHUMATH ce0sl, TOHUMasl CBOM HEJOCTaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTHI APYTUX [IPU aHAJIU3€ PE3YJIbTAaTOB JESTEIbHOCTH;

IIpU3HaBaTh CBOE MPABO U MPaBO APYrUX Ha OLUIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3ULIMH JIPYTrOro YeJIOBEKA.

MNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3yibTaThl OCBOCHUS colepXaHMs ydyeOHoro mpenmera «buosorus» Ha yriayOi€HHOM ypOBHE OpHEHTHPOBAHBI Ha
obecriedenue MpopuIbHOro o0yueHus: oOydaronmxcs 6uonornu. OHM BKIIIOYAIOT: crieu(uyeckue JUisi OMOJOTMH HAayyHbIe 3HAHUS, YMEHUS U
Croco0Bl JIEHCTBUI TO OCBOCHHWIO, MHTEPHpPETAllMM M MpeoOpa3oBaHUIO 3HAHWW, BHJBI AEATEIFHOCTH MO TOJYYEHUIO HOBBIX 3HAHUH M HUX
IPUMEHEHUIO B PAa3JIMYHBIX Y4YEOHBIX, a TaKKE B pEAJbHbIX JXU3HEHHBIX CUTyauMsx. lIpenMeTHsle pe3ynbTaThl NMPEACTABIEHBI MO Trojam
U3yYEHUS.

[IpenmeTHBIE pe3yabTaTHl OCBOEHUS yueOHOro npeamera «buonorus» B 10 Kknacce OMKHBI OTPAXKAaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE M PO OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM €CTECTBEHHO -HAYYHOI KapTHUHBI
MUpa, B IO3HAHUU 3aKOHOB MPUPOABI U PEIICHUHU MPOOJIEM paIliOHAIHLHOTO MPUPOAOIIOIb30BAHMS, O BKJIAJIE POCCHIICKUX U 3apYOEKHBIX YUEHBIX
B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHUCTEMOW OMOJNOTMYECKHX 3HAHUM, KOTOpas BKIIOYAaeT: OCHOBOIOJIATAIOIIMe OWOJIOrMYecKhe TEPMUHBI U TOHATUS (3KU3Hb,
KJIeTKa, OpraHu3M, MeTabojM3M, FOMEOCTa3, CaMOPEryJilHs, CaMOBOCIHPOU3BEIEHUE, HACIEICTBEHHOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHE),
Oouonoruueckue teopuu (kiaerounas teopus T. IlIBanna, M. llneiinena, P. BupxoBa, xpoMmocomHasi Teopusi HacieacTBeHHOCcTH T. MopraHa),
yuenus (H. U. BaBuioBa — 0 1eHTpax MHOroo0pasusi 1 MpOUCXOXKAEHUS KYJIbTYPHBIX PaCTEHMI), 3aKOHbI (€IMHO0OPa3Hsi MOTOMKOB IEPBOrO
MOKOJICHUSI, PpACIICIJICHUsl, YUCTOThl TraMeT, He3aBUCUMOro HaciemoBaHus [. MeHzens, TOMOJOTHYECKUX PAJOB B HACIIEICTBEHHON
n3menunBocty H. 1. BaBuiioBa), mpuHIUIIBI (KOMITJIEMEHTAPHOCTH);



BIIaJICHUE OCHOBHBIMH METOJaMHU HAYYHOT'O IMO3HAHUS, MCIOJIb3YEMBIX B OHMOJOTHYECKHX HCCIIEJOBAHMSIX >KUBBIX OOBEKTOB (OMHCAHUE,
U3MepeHue, HabJI0JeHUE, FIKCIIEPUMEHT);

YMEHHE BBIIEISATh CYLECTBEHHbIE TPU3HAKU: BUPYCOB, KJIIETOK IIPOKAPHOT U 3YKapPUOT, OJHOKJIETOYHBIX U MHOI'OKJIETOYHBIX OPraHU3MOB, B
TOM uucie OakTepuil, rpubOB, pacTeHUH, KUBOTHBIX U YEJOBEKa, CTPOEHUS OPraHOB M CHCTEM OPraHOB PACTEHUM, JKUBOTHBIX, YEIOBEKa,
MPOLIECCOB KU3HEESITEIbHOCTH, MPOTEKAIOIINX B OPraHW3MaxX pacTeHH, KUBOTHBIX M Y€JIOBEKa, OMOJIOrMYECKUX MPOLIECCOB: OOMEHA BEIECTB
(MeTabonmn3M), MpeBpallleHus] SHeprun, OpokeHus, aBTOTPOGHOro U reTepoTpodHOr0 TUIMOB MUTAHUS, (POTOCHHTE3a U XEMOCHMHTE3a, MUTO3a,
Meio3a, raMmeroreHnesa, aMOpHorenes3a, MOCTIMOPUOHAIBHOTO Pa3BUTHSA, Pa3MHOXKEHUSI, HHIANBUAYATbHOTO Pa3BUTUSI OpraHu3Ma (OHTOTeHe3a),
B3alMOJICH CTBUS I'€HOB, T€TEPO3HCa, HUCKYCCTBEHHOI'0 0TOOPA;

yMEHHUE YCTAHABJIMBATH B3AUMOCBSI3H MEXKIY OpPraHOHIAMH KJIETKUA U X (DYHKIUSIMHU, CTPOCHUEM KJIETOK Pa3HBbIX TKaHEW M UX (PYHKIUSIMH,
MKy OpraHaM{ U CHCTEMaMM OPTraHOB Y PaCTEHUH, )KMBOTHBIX U YEJIOBEKA M UX (PYHKUMSIMH, MEXKAY CHCTEMaMHU OPraHOB U UX (QYHKIHSIMH,
MEXJy 3TanaMyd oOMeHa BELIECTB, dTallaMM KJIETOUYHOIO LMKJIA M JKU3HEHHBIX IMKJIOB OPraHM3MOB, 3TallaMd SMOpPHOHAIBHOIO Pa3BUTHS,
FEHOTUIIOM U ()EHOTUIIOM, (PEHOTUIIOM U (paKTOpaMH Cpeabl OO UTAHMUS;

YMEHHE BbISBISTh OTIIMYUTENbHBIE IPU3HAKU KHUBBIX CUCTEM, B TOM YHCII€ PACTEHUH, ’KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME APTyMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO U CHMBOJHUKY JJIsl JOKAa3aTelIbCTBA POACTBA
OpPraHMU3MOB Pa3HBIX CHCTEMATUYECKUX TPy,

YMEHHE peliaTh OMOJIOTMYECKUE 3a/1a4H, BBISIBISITh IPUYUHHO-CIICICTBEHHBIE CBSI3U MEXK/Y MCCIEAYEMbIMU OMOIOrHUYEeCKUMHU MPOIIeCCaMu
U SIBJICHUSIMU, JI€TIaTh BBIBOJBI M MPOTHO3BI HA OCHOBAHUU MOJTYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIMONHATH JIAOOPATOpPHBIE U TMpaKkTU4Yeckue paboThl, COOMIOAATh MpaBWiIa NpH paboTe ¢ ydyeOHBIM U JTa0OpPaTOPHBIM
000pyIOBaHUEM;

YMEHHE BBIIBUTATh TUIOTE3bl, MPOBEPITh MX SKCIEPUMEHTAIBHBIMU CpEACTBAMHU, (POPMYIHpYs Ielb HCCIEIOBaHUS, aHAIW3UPOBAThH
MOJTyYEHHBbIE PE3YJIbTAThI U J1€JaTh BHIBOJIBI;

YMEHHE y4acTBOBATh B Y4EOHO-HCCIIEAOBATEIbCKOM paboTe 1Mo OMOIOrHH, SKOJIOTHMH W MEAMIMHE, MPOBOAMMOI Ha 0asze MIKOJBHBIX
HAyYHBIX 00IIECTB, U MYOJUYHO IPECTABIATH MOJIyYeHHBIE PE3yIbTaThl HA YYEHUYECKHX KOH(PEpEeHIUAX;

yYMEHHE OLIEHUBATh ATUYECKUE aCIEKThl COBPEMEHHBIX MCCIEI0BaHUN B 00JIaCTH OMOJIOTUM U MEIUIMHBI (KIIOHUPOBAaHUE, UCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIIPABIEHHOE U3MEHEHUE TeHOMAa U CO3JaHKe TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYUIECTBISATH OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccHnoHanbHOW AESITENHbHOCTH B 00JacTH OWOJOTHH, MEIUIIHUHBI,
OMOTEXHOJIOTUH, BETEPUHAPHH, CEIbCKOr0 XO34WCTBA, MHUILEBOH MPOMBIIUIEHHOCTH, YIIyOIaTh MO3HABATEIbHBII MHTEpPEC, HalpaBJIEHHbIM Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYyIOLIEH Impodeccun U MPOJOJDKEHHE OHOJOrMYecKoro o0pa3oBaHUS B OPraHU3alUsSIX CPEIHEro
po(ecCHOHATLHOTO U BBICIIEr0 00pa30BaHUs.



[TpenmeTHbIE pe3ysbTaThl OCBOGHUS yueOHoro npeamera «buonorus» B 11 Knacce NOIKHbBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE M POJIM OMOJOIMHM B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOIH €CTECTBEHHO -
HayyHOW KapTHHBI MUpa, B MO3HAHUM 3aKOHOB MPUPOABI U PEHICHUU IKOJOTMYECKUX MPOOJIEM 4YEIOBEYECTBA, a TaKXKE€ B PEIIEHHUH BOIPOCOB
paloHaIbHOTO MPUPOAOINOIb30BAHMS, U B (POPMUPOBAHUHU 1IEHHOCTHOI'O OTHOILIEHUS K IPUPOJIE, OOIIECTBY, YEOBEKY, O BKJIaJe POCCHICKUX U
3apyOCeKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIQJEeTh CHUCTEMOW OHMOJOTMYECKHX 3HAHWM, KOTOopas BKJIOYAeT OMpeleieHHs W MOHMMAaHHE CYIIHOCTH OCHOBOIOJIATaroMINX
OMOJOrMYecKUX TEPMHMHOB M TIOHSTUH (BHUI, SKOcHCTeMa, Ouocdepa), Ouosormueckue Teopuu (dBomtormoHHas Teopus Y. JlapBuHa,
CHHTETHYECKas Teopus »Bomonnn), yuenus (A. H. CeBeprioBa — o myTsx U HanmpaBieHUsX sBoonun, B.W. Bepranckoro — o 6uocdepe), 3aKOHBI
(renetnueckoro pasHoBecusa JIx. Xapau u B. BaiinOGepra, 3aponsimeBoro cxoxcrsa K. M. bapa), npaBuna (munumyma lO. JlubGuxa,
9KOJIOTMYECKON U PaMMIbl SHEPrun), runoressl (runoresa «mupa PHK» V. 'unbepra);

YMEHHE BJIAZIETh OCHOBHBIMH METOAAMM HAY4YHOI'O IO3HAHUS, UCIOJIb3YEMBIMU B OMOJOIMUECKUX HCCIENOBAHUSIX JKUBBIX OOBEKTOB U
9KOCHCTEM (OIHMCaHUE, U3MEpPEHHE, HA0JII0IeHUE, SKCIIEPUMEHT), ClIOCOO0AMHU BBISIBJICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJE;

YMEHHE BBLIEIATh CYIIECTBEHHbIE IPU3HAKU: BUJIOB, OMOreOLIEHO30B, PKOCHCTEM M Ouoc(hephl, CTaOMIM3UPYIOLIEr0, IBMKYIIErO U
Pa3phIBAIOIIET0 €CTECTBEHHOI0 0TOOpa, aljoNaTpHuEecKOro M CUMIATPHUECKOr0 BHI000pPA30BaHMA, BIUSHMS ABIKYIIMX CHUJ ABOJIOLMM HA
reHO(OH/I NONYJISAILHUH, PUCIIOCOOJIEHHOCTH OPraHU3MOB K cpese OOMTaHUs, YepeJOBaHUs HAINPABICHUN SBOJIIOLUHU, KPYTOBOPOTa BELIECTB U
IIOTOKA SHEPIUU B IKOCHCTEMAX;

YMEHHE YCTAaHABIMBAaTh B3aMMOCBA3M MEXAY NPOLIECCAMHU 3BOJIOLUH, ABWKYLUIMMHU CHUJIAMHM aHTPOIOreHe3a, KOMIOHEHTAMU Pa3IMYHbIX
HKOCUCTEM M MPHCIIOCOOICHUSIMUA K HUIM OPTaHHU3MOB;

YMEHHUE BBUBIATH OTJIMYUTEIbHBIC MPHU3HAKH JKHUBBIX CHCTEM, IPUCIIOCOOJIEHHOCTh BHJOB K Cpele oOWTaHMs, aOWOTHYECKUX U
OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aHMMOCBS3€il OpraHM3MOB B COOOIIECTBAaX, AHTPOIMOIEHHBIX W3MEHEHHH B JKOCHCTEMax CBOeH
MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE APryMEHThl, OMOJOIMYECKYI0 TEpPMHHOJIOIMIO M CHMBOJMKY [JIs JOKa3aTelbCTBa POJCTBA
OpPraHU3MOB pa3HbIX CHUCTEMAaTUYECKUX TPYII, B3aMMOCBS3UM OPraHW3MOB U Cpe/bl OOMTaHMs, €JUHCTBA YEJOBEYECKUX pac, HEOOXO TUMOCTH
COXpaHEeHUs1 MHOroo0pa3us BUAOB U SKOCHCTEM KaK YCJIOBHs COCYIIECTBOBaHUS IIPUPO/IbI U YETIOBEUECTBA;

yMEHHUE pelaTh OMOJOrMYecKHue 3a/1a4H, BIBIIATH IPUUNHHO-CIIECTBEHHBIE CBA3U MEXAY UCCIeNyeMbIMH OHOJIOTHYECKUMH IIPOLieccaMu
U SIBJICHUSIMH, J1€J1aTh BBIBOABI U POTHO3bI HA OCHOBAHUH IOJIyYEHHBIX PE3Y/IbTaTOB;

YMEHHUE BBINOJHATh JIAOOpATOpHBIE U IpakTU4Yeckue pabdoThl, coOdI0JaTh NpaBuia Hpu pabore C y4ueOHbBIM U J1TaOOPATOPHBIM
000pyI0BaHUEM;

YMEHHUE BBIIBUIaTh TUIOTE3bl, IMPOBEPSITh MX SKCIEPUMEHTAIBHBIMU CpeICTBaMHU, (HOpMYIHMpys Lieslb HCCIeOBaHUs, aHAIU3UPOBATH
MOJyYEHHbIE PE3YJIbTATHI U JI€JaTh BHIBOJIBI;

YMEHHE y4acTBOBaTh B Y4eOHO-MCCIIEAOBATEIbCKOM paboTe 1Mo OMOJOrHH, SKOJIOTMH W MEAMIMHE, MPOBOAMMON Ha 0a3ze NIKOJBHBIX
HAYYHBIX OOIIECTB, U MYOJMYHO MPECTABIATH [TOJy4YEHHbIE PE3yIbTaThl HA YYCHUYECKUX KOH () epeHIIHsIX;



YMEHHUE OL[EHUBATh I'MIIOTE3bl U TEOPUHU O MPOUCXOKICHUN KU3HH, YEIOBEKA U YEIOBEUYECKUX pac, O IPUYMHAX, TOCIEACTBUAX U crocodax
IpeAoTBpalleHus I100albHbIX U3MEHEeHHH B Ouocdepe;

yMEHUE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oynymed npoQecCHOHANBHON JEsATEIPHOCTH B 00JacTH OHWOJIOTMH, SKOJOTHH,
IPUPOJIONIONB30BAHUS, MEIUIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEIbCKOTO XO35MCTBA, MUIICBOH MPOMBIIICHHOCTH, YTIIyOIiaTh
MO3HaBaTEJIbHBIA HHTEPEC, HAMIPABJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu U MpoAOoIKEHNE OO0 OrH4eckoro o0pa3oBaHus
B OpraHH3aIMsIX CpenHero npodeccHoHaIFHOTO M BBICIIEr0 00pa30BaHHS.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

Koaun4yecrBo yacos DJIeKTPOHHBIE
J:;_)H HaumeHoBaHMe pa3/ie/ioB H TeM NPOTrPaMMbI Beero Koutpoas | Tpakruu | (uadposbie)
HbIE ecKue o0pa3oBaTeIbHbIE
padoThI padoThI pecypcebl
1 buonorus kak Hayka
2 JXKuBble cuctembl U UX U3y4YEHUE 2
3 buonorus knerku 0.5
4 Xumudeckasi OpraHu3anus KISTKU 10
5 CtpoeHre 1 PYyHKIIUU KJICTKH
6 OOMeH BellecTB U MpeBpalleHHe SHEPTUU B KIIETKE
7 HacnencrBennas undopmanus u peamsaius e€ B KJIETKe 0.5
8 JKW3HEeHHBIH MUK KIETKU 1
9 Crpoenue u QyHKIUN OPraHU3MOB 17 1.5
10 PasMHOXEHME U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eHeTHKa — HayKa O HACJICICTBEHHOCTH U M3MEHYHBOCTH ) 0.5
OpraHu3MoB

12 3aKOHOMEpPHOCTH HACJIECTBEHHOCTU 10 1
13 3aKOHOMEPHOCTH H3MEHYHUBOCTH 6 1
14 I'eneruka deoBeka 3 0.5
15 Cenekiuusi OpraHu3MOB 4 1
16 buorexHonorus u cuHTeTUYECKasi OMOIOTHs 4
17 Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 13




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3aesoB H TeM (uugposBbie)
Ne n/n Kontpoabnbie | IlpakTudeckue
NMPOrpaMMbI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI pecypesI
1 3apokIeHUE U pa3BUTHE SBOIOIIMOHHBIX 4
MpeACTaBICHUN B OHOJIOTHH
MukposBoonus u e€ pe3yJbTaTbl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YIbTATHI 6
4 [TpouncxoxxaeHue u pa3BUTHE )KU3HU HA 15 15
3emiie
5 [IporcxoxkaeHrE YeI0BEKa — AaHTPOIOT'€HES 10 1
DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHSIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’KaloIlen cperon
OpraHu3msbl U cpeia OOUTaHUS 15
DKOJIOTUSI BUOB U MOMYJISILIUI 0.5
9 DKOJOrust COO0IIECTB. DKOIOTUYECKHE 12 05
CHCTEMBbI
10 buocdepa — rmobanpHas sKocucTeMa
11 UYenoBek U OKpyx)arwmas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







HNOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne HMara uu(ppoBbIE
Tema ypoxa Konrpoasbubie | IIpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 buonorust kak KOMITJIEKCHAst HayKa U KaK 1
4acTh COBPEMEHHOI'0 O0IIIeCTBa
JKuBBIe ccTEMBI M X CBOMCTBA 1
YpoBHEBasi OpraHu3aIus )XUBbIX CHCTEM 1
4 Hcropust OTKPBITHS ¥ U3YYSHHS KICTKH. 1
Kiterounas teopus
MeToabl MOJEKYJIIPHON U KJIETOYHON
ounonorun. [IpakTuyeckas padora Nel,2
5 «M3ydeHne METO0B KJICTOUHON OMOI0THH 1 0.5
(xpomaTtorpadusi, 3nekrpodopes, oOyuaromias
muddepennmanbHoOe eHTpUGyrupoBaHue,
[T1IP)»
6 XUMHYECKHI COCTaB KJIETKU 1
7 MuHepabHbIC BEIIeCTBA KIETKH, UX 1
Ouosornyeckas poJib
Oprannueckre BEMIeCTBa KIETKA — OEJKH.
JlaboparopHas padora Nel
8 parop p 1 0.5 onenounas
«O0OHapyxeHne 0eIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEaAKITUII»
9 CoiicTBa, knaccuukanus u QyHKIHH 1




O€JIKOB

OpFaHH‘IGCKI/Ie BE€IICCTBA KICTKHU —

10
yTJ1EBOBI
1 Opranunueckre BeniecTBa KJIEeTKU —
JIUTTHATBI
Hyxnennossie kucnotsl. JJHK u PHK.
JlaGopaTtopHnasi pa6ora Ne2 05
12 «HccnenoBanue HyKJIEMHOBBIX KUCIIOT, '
oOyJarormias
BBIJICTICHHBIX U3 KJIETOK Pa3IUYHbIX
OpPraHu3MOB»
13 Crpoenue u pynkuuu ATO. [Ipyrue
nykineosuarpudocharer (HTD)
14 CexsenupoBanue [JHK. Meroast
F€HOMHKH, TPAHCKPUITOMUKH, TPOTEOMUKH
15 MeTonbl CTPYKTYpHOM OHMOJIOrUU
16 Tune! knerok. [IpokapuoTnueckas KieTka
Crpoenne 3ykapuOoTHUECKON KIIETKH. 05
17 IIpakTuyeckas padora Ne3 «3yuenue '
. . oOyuaromas
CBOMCTB KJIETOYHOM MEMOpPaHbI»
18 [ToBepXHOCTHBIH amnmapart KJISTKH
OnHoMeMOpaHHbBIE OPTaHOU bl KIJIETKH.
19 IIpakTuyeckas padora Ned «l3yuenue 0.5
JBUKEHUS IUTOIJIA3Mbl B PACTUTEIBHBIX o0yyaromias
KIIETKaX»
[TomyaBTOHOMHBIE OPTaHOUIbI KIETKH:
20 MUTOXOHAPUH, TIIacTUABL JlabopaTropuas 0.5 ouenouHas

padora Ned «VccrnenoBanue niazmomnusa u




ACIIIIa3MOJIM3a B paCTUTCIIbHBIX KJICTKAX»

21

HememOpanHbie opraHoubl KJIE€TKU

22

Crpoenue u QyHKIIUU sapa

23

CpaBHI/ITeJ'II)HaSI XapaKTCPUCTUKA KJIECTOK
sykapuot. JlabopaTropnasi padora Ned
«M3YUYCHUC CTPOCHUS KIICTOK Pa3JIMIHBIX
OpPraHu3MOB»

0,5 orreHouHas

24

AcCCUMMIISIINSA U TUCCUMUIISLIAS — JIBE
cTopoHbI MeTabonm3ma. Tuner oOMeHa
BemectB. JlaGoparopuas pa6ora Ne 5
«M3ydeHne KaTaIuTHY €CKOM aKTUBHOCTH
(dbepMeHTOB (Ha TpUMepe aMUIa3bl I
KaTaJia3bl)»

0.5 obyuaromas

25

@epMEHTATUBHBINA XapaKTep peaKIuil
KJIETOYHOTO MeTtabomm3ma. JlabopaTropHas
padora Ne6 «/3yueHue pepMeHTaTUBHOTO
pacieruieHrs NepoKcra BoI0poia B
PaCTUTETBHBIX U KUBOTHBIX KJIETKAX»

0.5 onreHouHas

26

benku-akTMBaTOPHI U OEJIKU-UHIMOUTOPBI

27

ABTOTpOQHBIN TUIT 0OMEHA BEIIECTB

28

dorocunTes

29

XemocunTtes. Jlaboparopuasi padora Ne7
«CpaBHeHUE IpoLeccoB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5
oOyuaromias

30

AHa’poOHBIC OpraHU3Mbl. Bubl OpoXKeHus.

JladbopaTopHasi padora Ne8 «CpaBHeHHE
TIPOIIECCOB OPOKEHUS U ABIXaHUSDY

0.5 obyuaronias




AdpoOHBIE OPraHU3MBbI. DTaIbI

31
SHEPreTUYECKOoro oomMeHa
DHeprusi MeMOpPaHHOT O TPaMeHTa
32 npotoHoB. Cunte3 AT®: pabota
npoToHHOU AT®-cruHTa3b1
33 Peakiuu MmaTpU4HOTO CHHTE3a
34 Tpanckpunuus — maTpuusslii cuaTe3 PHK
35 Tpaucsnus u e€ dTarsl
36 Koauposanue amunokuciaor. Ponb
pubocoM B OMOCHHTE3e Oeka
37 Opranu3zanus reHoMa y mpoKapuoT 1
9YKapuoT
38 MoustekyIsipHbIe MEXaHU3MBI IKCIIPECCUU
TE€HOB Y DYKapuoT
Bupychel — BHeKJIeTOUHbIE (POPMBI JKU3HU U 05
39 obmuraTHble mapa3utel. [IpakTuyeckas '
oOyuaromias
padora NeS «Co3nanue Moziean BUpyca»
40 Bupycublie 3a001eBaHUs Y€TI0BEKa,
KUBOTHBIX, paCTECHHM
41 Hanorexnonoruu B OM0JIOTMU U METULIUHE
42 JKU3HEeHHBI UK KIIETKU
43 Matpuunsiii cuaTe3 JJHK
Xpomocomsl. JIaboparopHas padora Ne9 05
44 «M3ydyeHne XpoMOCOM Ha TOTOBBIX '
oOyuaromias
MUKpOITpenapaTax»
45 Jlenenue KIeTKU — MUTO3
46 Tune! knetok. Kapuoknaes u IUTOKUHE3. 0.5 ouenouHas




JlabopaTopHnast padora Nel(
«Habmonenne MUTO3a B KJIETKaX KOHYUKA
KOpELIKa JIyKa (Ha FOTOBBIX

MUKpOIIperapaTax)»
47 Perynsaums )xn3HEHHOr 0 UKJIA KJIETOK
48 OpraHusM Kak eMHOE 11e510€
49 Tkanu pactenuii. JlabopaTopHas padora 0.5
Nell «M3yueHnue TkaHel pacTeHU oOyJarormias
TxaHM KUBOTHBIX M YEJIOBEKA. 05
50 JlabopaTopHas padora Ne 12 «/3yuenue '
. oOyuaromias
TKaHeW )KUBOTHBIX)»
Opransl. CucTeMBbl OPraHoB. 05
51 JlaGopaTopHasi padora Nel3 «3yuenue '
oOyuaromias
OpraHoB LIBETKOBOI'O PaCTEHUSD»
52 Ornopa Tena opraHu3MOB
53 JIBuKeHne OpraHu3MoB
o4 IIntanue opraHu3MoOB
55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas CUCTEMa YeJI0BEKa
56 JlpIxaHue OpraHu3MOB
57 JIbIXaHNE TO3BOHOYHBIX KUBOTHBIX U
YenoBeKa
58 TpaHcropT BelecTs y OpraHu3mMoB
59 KpoBeHocHas cucreMa 1o3BOHOYHBIX
KHUBOTHBIX M YEJIOBEKA
60 Brinenenue y opraHu3moB
61 3ammTa y OpraHu3MoB




62

MNMMyHHas cuctema 4enoBeKa

Pa3npaxuMocTs u peryisinus y

63
OpPraHU3MOB
64 I'ymopanbHast perynsauns U SHIOKpPUHHAS
CHCTEMA )KMBOTHBIX U YEIOBEKa
65 @DopMBbI pPa3MHOXKEHUSI OPraHU3MOB
66 [TonoBoe pasmMHOXEHNE
67 Meiio3
I'amerorenes. OOpazoBaHue U pa3BUTHE
68 II0JIOBBIX KJI€TOK. JIabopaTopHasi padoTa 0.5
Nel4 «M3yuenue cTpOeHHUs TOJTOBBIX obyuyarouias
KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax»»
69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3
70 3aknajgka OpraHoB U TKaHEH u3
3apOJbIILIEBBIX JIUCTKOB
PocT u pa3BuTHe )XMBOTHBIX.
IIpakTnueckas padora Ne6 «BrpriBieHue
n . 0.5 ontenounas
IIPU3HAKOB CXOJCTBA 3apOJbIILIEH
II03BOHOYHBIX KUBOTHBIX)»
Pa3mHOXEHME U pa3BUTHE PACTEHUM.
72 JlabopaTopHas padora Nel5 «Ctpoenue 0.5 oeHounas
OpPraHoB Pa3MHOXEHMSI BBICUIMX PACTEHUN»
73 Hcropust CTAaHOBIIEHUS U pa3BUTHS
TE€HETUKN KaK HayKU
74 OCHOBHBIE MTOHATHS U CUMBOJIbI T€HETUKHU. 0.5

JlaGopaTropHas padora Nel6 «/Ipo3oduna

o0yyaroras




KaK 00bEKT F€HETHYECKUX UCCIETOBAHUIT»

3aKOHOMEPHOCTHU HaClIeI0BaHUS
npu3HaKoB. MoHOruOpHIHOE

75 ckpermBanue. [Ipakruueckas padora Ne7 1 0.5 ouenouHas
"N3y4yeHue pe3ybTaTOB MOHOTHOPUIHOTO
CKpeIuBaHus y 1po30huisr”
76 Huronoruyeckne 0CHOBBI MOHOTUOPHUIHOTO 1
CKpEIIMBaHUS
77 Ananmusupymoniee ckpenmbanue. Hemonxoe 1
JOMUHUPOBaHUE
JurulGpuiHoe CKpeluBaHue.
78 IpakTnueckasi padora Ne 8 «M3yyeHue 1 0.5 oueHouHas
pe3yJIbTaTOB TUTHOPHUIHOTO CKPEIMBAHUS
y Ip030(hUITBDY
79 [utonoruueckrne OCHOBBI AUTHOPUIHOTO 1
CKpEIIMBaHUS
80 CuenuieHHOE Hacllel0BaHUE IPU3HAKOB 1
81 XpoMoOcOMHast TeOpHsI HACIIEICTBEHHOCTH 1
82 I'eneruka nosna 1
83 I'enoTHm Kak 1eJI0CTHAs cucTeMa 1
84 I'eHeTHueCKU KOHTPOJIb PA3BUTHUS 1
pacTeHuH, )KUBOTHBIX M Y€JIOBEKa
85 N3MeHunBOCTH TpU3HAKOB. Buabl 1
W3MEHUYUBOCTHU
86 MonupukanroHHas U3MEHYUBOCTb 1
87 BapuanuonHbli psg 1 BapualmoHHas 1 0.5 oreHouHaAs

kpuBas. Jlaboparopuas padora Nel7




«/ccrnenoBanue 3aKOHOMEPHOCTEN
MOIU(PHUKAITMOHHON M3MEHYHUBOCTH.
ITocTpoeHue BapualiuOHHOT O psijia U
BapUaLIMOHHON KPUBOW»

88

T'enoTnnmueckass I3MEHIHUBOCTD.
KoMOuHaTHBHAS N3MEHYHUBOCTD

89

MyTannoHHast U3MEHUYUBOCTb.
IIpakTuyeckas padora Ne9 «Myrtanuu y
po30(uIibl (Ha TOTOBBIX
MUKpoIIpenapaTax)»

0.5
oOyuaromas

90

3aKOHOMepHOCTI/I MYTAalIMOHHOI'O ITpo1ecca.
OInHUIreHeTHKa U SIUTC€HOMHUKa

91

I'eneruka uenoBeka. IlpakTuveckas
padora Nel0 «CocraBieHue U aHaIu3
POIOCITOBHOM»

0.5 onenoynas

92

MeTtoapl MEAUITUHCKON T€EHETUKA

93

3HaueHue MEIULIMHCKONU TEHETUKHU B
MPEIOTBPAIICHUN U JICUCHHH TCHETHUECKUX
3a00JI€BaHUIl YEI0BEKA

94

OCHOBHBIE MTOHATHS CENEKIUU.
JladbopaTopHnas padora Nel8 «U3yuenue
COPTOB KYJbTYPHBIX PACTCHUN U TIOPOJ
JIOMAIIHUX )KUBOTHBIX)

0.5
oOyuJarorias

95

MeTo/bl CeIeKIIMOHHONW paOOThI.
JladbopaTopHasi padora Nel9 «U3yuenue
METOJIOB CEJIEKIIUH PACTCHUI )

0.5
oOyuJaroras

96

JlocTrKeHusl CeNeKIIMM pacTeHUN 1
*uBOTHBIX. [IpakTH4yeckas padora Nell

0,5 obOyuaromast




«ITpuBuBKa pacTeHU»

CoxpaHeHue, U3y4eHue 1 UCI0Ib30BaHHE

97 1
TCHETHYECKHX PECypCOB
brorexHomnorus kak Hayka u OTpacib

98 npousBojcTea. Jlaboparopnas padora 1 05
Ne20 «M3yueHune oObEKTOB obyuaromias
OMOTEXHOJIOTUN

99 OcCHOBHbIE HAIIPABJIEHUsI CHHTETHY €CKOH 1
ouonoruu

100 XpoMOCOMHas ¥ T€HHAs! HHKCHEPHSI 1

101 MenuuuHackre OMOTEXHOIO MU 1
PezepBHblii ypok. [ToBTOpeHuE,

102 . 1
0000111eH1e, CHCTeMaTH3aLus 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 102 15

ITPOTPAMME




11 KUIACC

KosauuyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoasbnslie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3zoBarTeibHbIE
padoThI padoThI
pecypchbl
1 OBomonnoHHas Teopust U. Jlapsuna 1
5 JBMKyIye CrJibl SBOJIOLMHU BUIOB 110 Y. 1
HapBuny
3 Bbopb0a 3a cymiecTBoBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DOpMHUPOBAHUE CUHTETUUECKON TEOPUU 1
ABOJIIOIIUU
5 DTarnsl 3BOJIFOIMOHHOIO Mpolecca: 1
MHUKPOIBOJTIOIHUS U MAKPOIBOJTIOIHUS
5 [Tonynsanus — »IeMeHTapHas eIuHUIA 1
IBOIIOIIUU
3aKkoH reHeTnYeckoro paBHoBecust J[x.
7 Xapnu, B. BaitnOepra. JlaboparopHas 1 05
paboTa «BbIsiBIEHHE U3MEHYHUBOCTH Y '
ocobeli 0THOTO BUAA»
8 DnemeHTapHbIC (PAKTOPHI IBOJIIOIIMHI 1
9 O¢ddexT ocHoBarens. pdekr 1
OyTBLIIOYHOT'O TOPJIBIIIKA
10 Murparuu. M300s1uu nonyJisiiyin: 1
reorpaduueckasi, OMOJIOruyecKas
11 EctecTBeHHBIN 0TOOP — HaAMPaBIIAIOMUI 1




(hakTOop BOIOLUH

12

[TonoBoit oTOOP

13

[Tpucnoco61eHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPO3BOJIIOLIUH.
JlaGopartopHas pabota «3y4uenue
apoMop(o30B U UIAHOAAANTAILINHN Y
pacTeHU! U )KUBOTHBIX)

05

14

[Tpumepsl TpUCIIOCOOTIEHUN Y OpraHU3MOB:

Mopdonoruyeckue, GU3N0IOTHUECKHUE,
OMOXMMHYECKHE, TIOBEICHYECKHE.
JlabGopaTopnas pabora «IIpucmocodnenus
OpPraHU3MOB U X OTHOCHUTEIIbHAS
1eIeCO00Pa3HOCThY

0.5

15

Bun, ero kputepuu u CTpyKTypa.
JlaboparopHas pabora «CpaBHEHHE BHIOB
10 MOP(OITOrHUECKOMY KPUTEPUIOY

0.5

16

CrpykTypa BHUJa

17

Bunoo6pazoBanue Kak pe3yabTaT
MUKPO3BOJIIOLIMH

18

CBi13p MHKPO3BOJOIUU U ITUACMU OJIOTUHN

19

Maxkpossomonus. [Taneonronornuyeckue
METO/IbI U3Y4YEHUS IBOJIOLUU

20

buoreorpadguueckue MeToabl U3ydeHUs
HBOJIIOLIUU

21

OMOpPHOIOTHYECKUE U CPAaBHUTEIBHO-
MOpP(HOIIOTUYECKUE METOABI U3yUEHUS
ABOJIOLIMHU




MoJekynsipHO-T€HETHY ECKHUE,

22 OMOXMMUYECKHE U MaTeMaTHIEeCKHe
METOBl U3YUCHUS IBOIOIHIH
23 OO0mme 3aKOHOMEPHOCTH IBOTIOIUN
24 AnantuBHas paauanus. HepaBHOMEPHOCTH
TEMITOB JBOJIOIHH
95 HayuHble THIIOTE3bI TPOU CXOXKICHHSI
KU3HU Ha 3emiie
26 JloHaydHBIE MIPENICTABICHUS O 3aPOXKICHUN
KU3HU
27 OCHOBHBIE 3Talbl HEOPraHUYECKOM
IBOJIFOIIUU
28 ['unore3sl 3apoXKICHUS KU3HU
Hcropusa 3emnn 1 MeTOabl €€ U3yUECHUS.
29 JlabopaTopHas pabora «3yueHue u 05
OIMHCAaHUE UCKOMAEMbIX OCTATKOB JPEBHUX
OpPraHu3MOB)
30 HauansHble 3Tansl OpraHndecKon
IBOJIOIIUU
31 DBOJIIOIUS SYKAPUOT
OCHOBHBIE 3TaIbl SBOJIOIHH
39 pacturenpHOro Mupa. [lpakTrueckas 05
pabora «M3yueHune ocobeHHOCTEH '
CTPOCHHUS PACTCHUN Pa3HBIX OT/IEIIOBY
33 OCHOBHBIE 3TaIbl YBOJIIOIHH KHBOTHOTO
MHUpa
34 OBosronus KUBOTHBIX. [IpakTuueckas 0.5




pabora «M3yueHune ocodeHHOCTEH
CTPOEHUSI 103BOHOYHBIX )KMBOTHBIX)»

Pa3BuTHe x13HU HA 3emJIe MO 3paM U

35 1
nepuoiaM

36 MaccoBble BEIMUPaHHSI — YKOJIOTHUECKHE 1
KPHU3UCHI TPOIILIIOTO

37 CoBpEMEHHBII YKOJOTHUYCCKHIA KPU3HC, €r0 1
0COOEHHOCTH

38 CoBpeMeHHasi CHCTeMa OpraHUYeCKOro 1
MIPOIILIOTO

39 OCHOBHBIE CHCTEMATHUYECKUE TPYIIIbI 1
OpPraHu3MOB

40 AHTpOIIOJIOTUS — HayKa O YeJIOBEeKe 1

41 Pa3Butue npencraBieHnii o 1
MIPOMCXOXKJICHUH YeJIOBeKa
Mecto 4yenoBeka B CUCTEME
oprannyeckoro mupa. Jlaboparopnas

42 pabota «3yuenune ocobeHHOCTEH 1 05
CTPOCHHUS CKelleTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOX 0K ICHHEM >

43 JIBIOKyIIIME CUITBI aHTPOIIOTEHEe3a 1

44 CooTHoleHne OM0JIOrHYECKUX U 1
COIIMAJILHBIX ()aKTOPOB B aHTPOIIOT €HE3e

45 OCHOBHBIE CTaJ1H aHTPOIIOTrE€HE3a 1

46 [TaneoreHeTuka u najaeoreH OMUKa 1

47 DBOJIOIMSI COBPEMEHHOI'O Y€JIOBEKa 1

48 Yenoseueckue pacel. [Ipaktuueckas 1 0.5




pabota «3ydeHre 3KOJIOrHIeCKIX
ajarTalnil 4yejloBeKa»

MC)KI[I/ICHI/IHHI/IHapHBIe METOABI

49
AHTPOIOJIOTHH

50 3apoXKAeHNE U Pa3BUTHE 3KOJIOTUU
MeTtonb! axosiorun. JlabopaTopHast pabota

51 «V3y4eHne MeTo10B 3KOJIOTHYECKHX 0.5
MCCIIEIOBaHUI»

59 3HaYeHNE SKOIOTUIECKUX 3HAHUHN /TS
YeJIoBeKa

53 DKojoruyeckue GakTopbl
Abuotnueckue pakTopbl. CBET Kak

54 aKkosioruueckuii paktop. JlabopatopHas 05
pabora «BbIsIBIICHHE TPUCITOCOOICHUIMA '
OpPraHU3MOB K BIIMSTHHUIO CBETa»
Abuotnueckue dakTopsl. TemmnepaTtypa
KaK KOJIOTHUECKUI (PaKTop.

55 JlaGopaTopHas paborta «BrisiBiieHUE 0.5
MPUCIIOCOOICHUH OPraHU3MOB K BIUSHUIO
TEMIIEPaTypbD»
Abuornueckue GpakTopsl. BiaxxHOCTb Kak

56 sKoJiornueckuit gpaxrop. JlabopatopHas 05
paboTa « AHaTOMHYECKHE 0COOEHHOCTH '
pacTeHUi U3 Pa3HBIX MECT OOUTAHUS

S7 Cpenpl obuTaHusl OPraHU3MOB

58 buonoruueckue puTMsI

59 Kuznennsle popmbl OpraHM3MOB




60

buotnueckue pakTopbl

3HaveHne OMOTUYECKUX B3aUMOIEA CTBUI

61 JUTsI CYIIIECTBOBAHMSI OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJOrHYeCKHUE XapaKTePHUCTUKU
MO JISLIAN
OCHOBHBIC TTOKA3aTEIIH MTOMYJISIUH:

63 YHCIIEHHOCTB, IJIOTHOCTh, BO3pAaCTHAs U
MOJIOBAs CTPYKTypa
OCHOBHBIE [TOKa3aTEeIH MOy JISAIUN:

64 POXKIAEMOCTb, TPHPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPAIlUU

65 OKonoruyeckas CTpyKTypa MOMmyJssiun

66 JlnHaMKKa TOMYJISLHK U €€ PeryJisaius

67 KpuBbie pocta 4YHCICHHOCTH MTOMYJISIUH.
KpuBbIie BEDKUBAHHS
DKoJornyecKas HUIIA BUIA.

68 JlaGopatopHas pabota «IIpucrnocodnenus 05
CEMSIH PaCTEHHH K PacCEIICHUIO)»

69 Bun kak cucrema nmomyssiui

70 3aKOHOMEPHOCTH TTOBEICHUST U MUTPAIIHIA
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3

72 DKocucTeMa Kak OTKpBITasi CUCTEMa

73 KpyroBopor BemecTB ¥ OTOK SHEPTUH B
IKOCHCTEME

74 OCHOBHBIE ITOKAa3aTENN YKOCUCTEMBI




75

DKOJIOTHYECKHUE TUPaMU/Ibl

76 W3meHeHust coo0111eCTB — CYKIIECCUH

77 ITpupoaHbIE SKOCUCTEMBI. DKOCHCTEMBI
03€p U peK. DKOCUCTEMBI MOPEN U OKEAHOB

78 [TpupoaHbIE SKOCHUCTEMBI. DKOCHCTEMBI
TYHJp, JIECOB, CTEIEMN, IyCThIHb

79 AHTpPONOTreHHbIE SKOCUCTEMBI

80 Ypb6oskocuctemsl. [IpakTuueckas pabota 05
«V3y4yenue u onucanue ypoosKOCHCTEMBI '
3akoHOMEpHOCTU (hOpMUPOBaHUS

81 OCHOBHBIX B3aMMOJIE€HCTBUI OPraHU3MOB B
AKOCHCTEMAX
MexaHu3Mbl BO3J€HCTBUS 3arpA3HEHUN

82 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MONYJIALHOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmienanerapras o0onouka
3emun

84 Yuenne B. U. Beprajackoro o 6uochepe

85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS
ouocdepsl

86 KpyroBoportsl BemecTs u
OMOreoXuMUYECKUE IIUKIIbI

87 3oHanbHOCTH OMocdepbl. OCHOBHBIE
OMOMBI CyILIU

88 YcroitunBocTs Onochepsl

89 DKOJIOTMYECKUE KPU3UCHI U UX TPUYHUHBI




90 BoznelicTBre uenoBeka Ha Onocdepy 1

01 AHTpOITOr€HHOE BO3/ICICTBUE HA 1
pPacCTUTENbHBIN U )KUBOTHBIA MU

92 OxpaHa npuposl 1

93 OCHOBHBIC TPUHITUITBI YCTOHYHBOTO 1
Pa3BUTHS YETOBEUECTBA U MIPHUPOIBI
ParnmonansHOE IPUPOIOTOIH30BAHUE H

94 COXpaHeHue OUOIIOTHIECKOTO 1
pa3Ho0Opazus 3emiu

95 O6o06menue no Teme « MUKpPOIBOIIOLUS U 1
e€ pe3ybTaThl»

9% O06o06mieHuEe Mo TeMe « MaKpO3BOJIIOLHS U 1
e€ pe3ybTaThbh»

97 O6o0061enue no reme «IIporcxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMJIe»

98 O0606mieHue mo Teme «IIponucxoxkaeHue 1
YelioBeKa — aHTPOIIOTEHE3»

99 Ob6o01eHme Mo TeMe «IKOIOTrHsi — HayKa O 1
B3aMMOOTHOIIEHUSX OPraHU3MOB

100 O06o001enne no reme «OpraHusMsl U cpena 1
oOuTaHus»

101 O06o011eHme 1o TeMe «KOIOrusi BUJI0B U 1
HOMYJIALIAM

102 O6o6menue no reme «buocdepa — 1
17100aJIbHAst 5KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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