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HosicHUuTeEIbHAsA 32N CKA

[Iporpamma no yueObnomy npeamery "buonorusa" (nanee - GHOJOTHsI) Ha YPOBHE CPEIHEIrO
obmiero oOpa3oBaHusl pazpaboTaHa Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 ob6pazoanuu B Poccuiickoit deaepanuny, PI'OC COO, Konnenuuu npenogaBaHus yaeOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOXKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebnslii npenmer «buonorus» yrayonéaHoro yposus usydenus (10—11 kmaccer) siBusercs
OJTHUM U3 KOMIIOHEHTOB IpeAMeTHON oOnactu «EcTecTBeHHO-HAay4Hble HpeaMmeTsl». CoriacHo
nonoxxeHussM @I'OC COO npodunbHbIe Y4eOHBIC TPEAMETHI, H3y4aeMbIe Ha YIIIYOJIEHHOM YPOBHE,
SBISIIOTCS criocoOooM nuddepeHmanun 00ydeHuss Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHUs H
MpU3BaHbl 00ECIEUYNTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CPEIHUM OOILINM, CPEIHUM
npoeCCHOHATLHBIM U BBICIIMM O0Opa3zoBaHueM. B TO ke Bpems KaXAbIH W3 ITUX Y4eOHBIX
MpPEeIMETOB JOKEH OBITh OpPHEHTUPOBAH HA MPUOPUTETHOE pelleHne o00pa3oBaTeNbHBIX,
BOCIUTATEIbHBIX M PAa3BUBAIOLIMX 3aJa4, CBS3aHHBIX C MpodopueHTanuell o0yJarommxcs Hu
CTUMYJIUPOBAaHHEM MHTEpEca K KOHKPETHOH 00JacT Hay4yHOTO 3HAHHS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEMN, IICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JICJIOM.

[IporpamMma no yuebHomy npeamerty "buonorusa" naér mpeinctaBieHHE O LEMM U 3aJadyax
u3ydyeHus yueOHoro mpeamera «buonorus» Ha yriyOnEéHHOM ypOBHE, OmpefenseT o0s3aTenbHOoe
(MHBapuUaHTHOE) MPEIMETHOE COJEpXKaHUE, €ro CTPYKTypUpOBaHUE IO pas3jieiiaM U TeMmaw,
pacripenieieHue 1o KjaccaM, peKOMEHIYeT IOCIeI0BaTeIbHOCTh U3yYeHHs y4eOHOro Marepuaia ¢
y4€TOM MEXMIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO Mmpoliecca, BO3PaCTHBIX
0coOeHHOCTeH o0yJaromumxcs. B mporpamme no 6MOJI0TUHN peann30BaH MPUHIUI IPEEMCTBEHHOCTH
C u3y4YeHHEM OMOJOTMM Ha YypOBHE OCHOBHOTO oOmiero oOpa3oBaHus, Onarojgaps demy
[IPOCMAaTPUBAETCA HAIIPABICHHOCTb Ha MOCJIEAYyIOIlee pa3BUTHE OHMOJOTMYECKUX 3HAHUU,
OpUEHTHUPOBAHHBIX HAa (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IKOJIOTHUYECKOTO
MBIIUICHHS], TPEJICTABICHUI O 3I0POBOM 00pa3e >KU3HM, HAa BOCIUTaHHE OEPEKHOTO OTHOIICHUS K
OKpY’Karolel MmpupoaHor cpeae. B mporpamme mo OMOJIOTMHM TakKe IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpenmera «buornorus» B peanuzanuu TpeboBanuit ®I'OC COO k mnmaHUpyeMbIM
JTUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3ynbTaraM oOydeHus U B (HOPMUPOBAHHUU
OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIIbHOW JEATEIBHOCTH OOYyYalolUXcs IO OCBOCHHUIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus.

VY4eOubiii mpenMer «buonorus» Ha ypoBHE CpedHEero ooOuero odpa3oBaHMs 3aBeplIacT
Ouosoruuyeckoe oOpa3oBaHHE B IIKOJE U OPUEHTUPOBAH HA PACHIMPEHUE U YTIIyOlieHUE 3HAHUUN
oOyJaromuxcsi 0 JKUBOM MPUPOJE, OCHOBAX MOJIEKYJISIPHON U KIETOYHOU OMONOTHH, IMOPHOIOTHI
1 OMOJIOTHM Pa3BUTHUS, TEHETUKHU, CEJIEKIIMU, OMOTEXHOIOTMH, IBOJIFOIIMOHHOTO YUEHUS U 3KOJIOTHH.

N3ydyenue ydyeOHoro mpenmera «buosorus» Ha yriyOJ€HHOM YPOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY O0YYaromUXcsl K MOCIEAYIOUIEMY MOTYYEHUI0 OMOJIOTHYECKOTO 00pa30BaHus B By3ax
U OpraHu3alusaX CpeaHero mnpodeccuoHanbHOro obOpazoBaHus. OCHOBY €ro cojiep)KaHus
COCTaBJISIET CHCTEMa OMOJOTMYECKUX 3HAHWW, IOJYYEHHBIX MpPU H3YYEHHHU OO0Yy4aroIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHMUECKUX pa3/ielioB OMOJOTMM Ha YPOBHE OCHOBHOTO OOLIEro
obpazoBanus, B 10—11 kmaccax 3Tu 3HaHHS MOTYYarOT pa3BUTHE. Tak, pacUIMpeHbl U yriIyOJIeHbI
OHMOJIOTUYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, TpHOax, OaKTepHusx, OpraHu3Me 4eTI0BEeKa, OOIINX
3aKOHOMEPHOCTSX KM3HH, JOMOJHUTEIbHO BKIIIOUEHBI OMOJIOTHYECKHUE CBEACHUS MPHUKIAHOTO U
MOMCKOBOTO XapaKTepa, KOTOpPble MOXHO HCIOJB30BaTh KaK OPHEHTUPBI JJI MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTETpanus OMOJIOTHYECKUX 3HAHUN ¢ COOTBETCTBYIOLTUMU



3HAHUSIMH, TOJYYCHHBIMA OOYyYalOIMMHUCS TpPH W3YyYeHUH (U3UKUA, XHUMHUH, reorpapuu u
MaTEMaTHKHU.

CtpykTypa mnporpaMMmbl 1o yueOHOMYy mpeametry "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIII W SBOJNIONHOHHBIM MOAXOABl K H3ydeHHUIO Ouosjoruu. CorjacHO MM, H3y4arOTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE IS KMBBIX CHUCTEM Pa3HOIO YPOBHSI OpraHM3alMH,
HBOJIIOIUH OPTaHUYECKOTO MUpa Ha 3emJie, COXpaHEHHUs OMOJIOTHYECKOr0 pa3Ho0Opa3usl MIaHETHI.
Tak, B 10 kimacce M3y4aroTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHON OHOJIOTMH, dMOPHUOJIOTHUU U
OMOJIOTHM pPa3BUTHUS, TEHETUKH U CEJeKIUH, OHOTEXHOJOTMH U CHUHTETHYECKOW Ouosoruu,
aKTyallu3UpYyIOTCS 3HaHUA oOO0yyarommxcs Mo OOTaHHMKE, 300JI0TUH, aHATOMHUHU, (PHU3UOIOTUU
yenoBeka. B 11 kiacce M3y4aroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI JKOJIOTUM U YYEHHE O
ouocdepe.

VYueOubiii mnpeamer «buonorus» mnpu3BaH 00eCEYUTh OCBOECHUE OOYYaIOIIUMUCS
OMOJIOTMYECKUX TEOPUH U 3aKOHOB, UJEH, MPUHIUIIOB U MPABUII, JIEKALINX B OCHOBE COBPEMEHHOI
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpA, 3HAHUH O CTPOSHHHM, MHOT000pasMM M OCOOCHHOCTSAX
KJIETKHM, OpraHu3Ma, [ONyJsluu, OHOLEH03a, JKOCUCTEMbI, O BBIJAIOLIIUXCS HAy4YHBIX
JOCTUKEHHIX, COBPEMEHHBIX HCCIIEIOBAaHUAX B OMOJIOTUU, MPUKIAAHBIX ACHIEKTaX OMOJOTHYECKHIX
3HaHud. Jlng pa3BUTHSA W TOAJEpKaHUS HHTepeca OOydaroluxcsi K OHOJOTMU Hapaly co
3HAYUTEJIbHBIM 00BEMOM TEOPETHUECKOI0 MarepHuajia B COJEp)KaHWU MpOrpamMMbl 10 OMOJIOTUU
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPUEW CTAHOBIICHHUS M PAa3BUTHUs TOW WJIM WHOW 001acTH
OMOJIOTHH, BKJIQJOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEIICHHUE BaKHEUIINX
OMOJIOTMYECKHUX M 9KOJOTHYECKHUX MpobIeM.

Lenp w3ydyeHuss yueOHOrOo mnpenmera «buomorus» Ha yriayONEHHOM YPOBHE — OBIIAJICHHE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3alluH )KUBBIX CHCTEM Pa3HOTO
paHra u mOpUOOpeTEeHHWE YMEHUW UCIOIb30BaTh JTH 3HaHHS B (OPMUPOBAHWU HHTEpeca K
onpeaenéHHoi o6nactu MNpodecCUOHANBHON JesITeNbHOCTH, CBSI3aHHOW C OHWOJOTHEH, WM K
BBIOOpY y4eOHOTO 3aBe/IeHHs IS TPOAOKEHHS OMOJIOrHYECKOT0 00pa30BaHMs.

JlocTmkeHune Lenu u3ydeHus yueOHoro mnpeamera «buonorus» Ha yriryOJEHHOM YpOBHE
o0ecreyrBaeTcs peleHueM CIeIyoNuX 3a1au:

OCBOCHHE 00YYarOIMMHCS CUCTEMbI OMOJIOIMYECKUX 3HAHWH: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSAX, KOHLEMIHUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBUJIaX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO0 KapTUHY MUpPa; O CTPOEHUH, MHOI000pa3uu U 0COOEHHOCTAX
OMOJIOTHYECKUX cHCcTeM (KJIeTKa, OpraHu3M, NOMyJsalus, BHJI, OuoreoueHo3, Ouocdepa); o
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEI0OBAHUSAX B OMOJIOTUH;

03HaKOMJIEHHE O0YYaIOUIXCs ¢ METOJaMH ITO3HAHUS KUBOM MPUPOABI: UCCIEA0BATEIBCKUMU
METOJIaMU OHMOJIOTUYECKMX HayK (MOJEKYJISIpHOM M KJIETOYHOW OHOJOTMH, 3MOPHOJIOTUU U
OMOJIOTUU DPA3BUTHSA, TEHETUKUM WU CEJIEKLIHUH, OMOTEXHOJOTMH M CHHTETHYECKOM OHOJIOTHH,
MAJICOHTOJIOTUH,  JKOJIOTUH); METOJaMHM  CaMOCTOATENBHOTO  TPOBEACHHUS  OMOJIOTMYECKUX
uccieoBaHU B yabopatropud W B Tpupoie (HAOMIOJIEHHWE, HW3MEpPEeHHE, SKCIEPUMEHT,
MOJICIIUPOBAHUE);

OBJIaJICHUE OOYYAIOIMMHUCS YMEHHSIMH: CaMOCTOSTEIbHO HAXOAWUTh, AaHAJIU3UPOBATh H
MCIOJIb30BATh OMOJOTMYECKYI0 MH(OPMAIUIO; TMOJIb30BAaThCSI OMOJIOTMYECKON TEepMUHOJIOTHEN U
CUMBOJIMKOM; YCTaHABIMBATh CBSA3b MEXKY pPa3BUTHEM OHMOJIOTHU U COLIMATbHO-3KOHOMHYECKUMHU U
AKOJIOTMYECKUMHU TMpoOJeMaMH 4YeJIOBEUECTBA; OLEHUBATh IMOCIEACTBHUS CBOEH AESITEITbHOCTU II0
OTHOLICHUIO K OKPY)Kalolllel MpUpOJHONH cpene, COOCTBEHHOMY 3/I0pOBbIO M 3JI0POBBIO
OKpYKaloIIMUX JII0JIei; OOOCHOBBIBaTH M COOMIONATh Mepbl MNPO(PUIAKTHKH HH(EKIHOHHBIX



3a0oJeBaHM, TNpaBWiIa TOBEJACHHUA B MpuUpoje MU obecrieuyeHHss 0e30MacHOCTH COOCTBEHHOM
KHU3HEEATSIPHOCTH B YPE3BBIYAHBIX CUTYaLUSAX MPHUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHSA B 00J1aCTH OUOJIOTHH;

pa3BUTHE y OOYyYaroIMXCs HHTEUIEKTyalbHbIX M TBOPYECKHMX CIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBLIAIOLIUMUCS OTKPBITUSMH W COBPEMEHHBIMU HCCJIECIOBAHUSMU B OHOJIOTHH,
pemaeMbpIMi €10 MpOoOJIIEMaMH, METO0JIOTHEH OMOJOrMYEeCKOro HCCIEI0OBAHUs, IPOBEIACHUS
HKCHEPUMEHTAIbHBIX  HCCIEIOBAaHUH, pelIeHUus OWOJIOTMUECKUX  3ajad, MOJAEIMPOBAHUS
OMOJIOrNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHUE Yy OOY4YaIOLIMXCS LIEHHOCTHOIO OTHOIIEHHUS K >KMBOH NIpUpoJe B LEIOM U K
OTACNbHBIM €€ O0O0BeKTaM U SBJICHUAM; (POPMHUPOBAHHE HKOJOTHMUYECKOW, T'€HETHYECKOM
IPaMOTHOCTH, OOIIeH KyIbTypbl TOBEACHUS B TPUPOAE; HHTETPAIMH ECTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHue 00y4arolMMHUCI KOMIETEHTHOCTH B PallMOHAIBHOM IPUPOAOIOIb30BAHUU
(coburoeHue TpaBII IOBE/ICHHS B TIPUPOJIE, OXPAHBI BUJIOB, IKOCUCTEM, OHOC(EpHI), COXpaHCHUU
COOCTBEHHOTO 3I0POBBS M 3A0POBBS OKPYKAIOIIUX JIIOJeH (coOmromeHuss Mep MpOQHIaKTHKA
3a0osneBaHul, obOecrieueHue OE30MaCHOCTH >KU3HEAEATEIbHOCTH B YPE3BbIYANHBIX CUTYaIMSIX
IPUPOJHOIO U TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE HCIIOJIb30BAaHUS OMOJIOTMYECKUX 3HAHUNA U
YMEHHUI B IOBCEAHEBHOW KU3HH;

CO3JIaHME YCIOBUH JUIi OCO3HAHHOTO BBIOOpa OOYYArOIIMMHUCS — WHAWBUIYAITbHOU
0o0pa3oBaTeNbHOW  TPAaeKTOPUM, CHOCOOCTBYIOLIEH — mocieayrolmeMy  NpodecCHOHAIbHOMY
CaMOOIIPEICJIEHUIO0, B COOTBETCTBUHU C MHIMBHIyalbHBIMH HHTEPECAMHU U MIOTPEOHOCTAMU pPEruoHa.

OOmiee 4YmMCIO YacoB, OTBEACHHBIX HA H3y4YeHHE OHOJOTMM Ha YIrIIyOJCHHOM YpOBHE
cpeanero obmero oopazoBanusi, cocraBiser 204 aca: B 10 kimacce — 102 gaca (3 yaca B Heneno), B
11 kimacce — 102 yaca (3 yaca B HEJEINiO).

OT100p opraHu3anMOHHBIX (OPM, METOI0B U CPEACTB O0yUEeHHs OMOIOIUU OCYILECTBISETCS C
yu€ToM cnenu(uKu ero CoAep)KaHWsl W HAMpPAaBICHHOCTH Ha MPOAODKEHHE OHOJIOTHYECKOTO
00pa3oBaHMs B OpraHU3AIMIX CPEAHETO MPO(PECCHOHATILHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTenbHBIM YCIOBUEM NpU OOy4eHUM OMOJIOTMM Ha YIriyOJIEHHOM YpOBHE SIBISETCS
MIPOBE/ICHUE JIAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydacTue 00ydaromuxcs B BHIIOJHEHUN
MPOEKTHBIX U y4eOHO-HUCCIIEOBATENLCKUX paboT, TEeMaTHKa KOTOPBIX ONpPENeNsIeTcs] yIUTelIeM Ha
OCHOBE UMEIOIINXCSI MATEPUATbHO-TEXHUIECKAX PECYPCOB M MECTHBIX TPUPOIHBIX YCIOBHUI.

Casi3b ¢ padoyeil nporpaMMoii BOCIIUTAHUSA IIKOJIbI

Peanu3zanus BOCOUTATENBHOTO MOTEHIMANIA YPOKOB OMOJIOTHH MTPeIoJaraeT cieayrolilee:

- YCTaHOBJICHHWE JIOBEPUTENbHBIX OTHOIIEHUH MEXJIy MeAarorndyeckuM pabOTHUKOM U
00y4aroImuMucs, CHoCOOCTBYIOLIMX MO3UTUBHOMY BOCHPUATHIO OOy4aroIlMMHUCS TpeOOBaHUN U
pOCh0 NEeAarornyeckoro pabOTHUKA, MPHUBJICYEHUIO UX BHUMAHUS K O00CYX/JaeMoil Ha ypoke
uHpOpMalNH, aKTUBU3ALUY TT03HABATEIbHOMN 1€ TEIbHOCTH;

- moOyxJeHne oO0ydaromuxcsi coO0IaTh Ha YpOKe OOLIENpPUHAThIE HOPMBI TOBEJEHUS,
npaBujga OOLIEHMS €O CTapIIUMHM  ([I€AarorMuecKUMH  pabOTHMKaMHM) ¥ CBEPCTHHUKAMU
(oOy4JaromMMuCs ), MPUHIIAITBI Y4eOHOW NUCIIMIUIMHBI U CAMOOPTaHU3alINH;

- TMPUBJIEYCHNE BHUMAHMUS OOYYaIOUIMXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypPOKax
SIBIIGHUH, OpraHu3alis ux paboThl C MOJIydaeMoi Ha ypoKe COIMallbHO 3HaYMMON HH(popManuen —
MHUIIMAPOBAaHUE €€ 00CYXJEHHsI, BHICKA3bIBAaHUS OOYYAIOLUIMMHCS CBOETO MHEHMS IO €€ MOBOAY,
BBIPaOOTKH CBOETO K HEH OTHOILIECHUS;



- UCIOJIb30BAHNE BOCIUTATEIBHBIX BO3MOXHOCTEH ColepKaHMsl ydeOHOro ImpeaMeTa uyepes
JIEMOHCTpALMI0  OOy4YalomMMCS  IPUMEPOB  OTBETCTBEHHOTO, TPaKIAHCKOIO  IOBEACHUS,
IIPOSIBJICHUS YEJIOBEKOIIOOUS U 100POCEPAECUHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIUX TEKCTOB AJIS
YTEHUS, 3a/1a4 JJIs1 PEICHUs, TPOOJIEMHBIX CUTYAIMH /1l 00CYXK/IEHUS B KJ1acce;

- TIPUMEHEHHE Ha YpOKE HHTEpakTUBHBIX (opM pabOThl ¢  OOYy4arOLUMMCA:
MHTEJUICKTYaJbHBIX ~UTP, CTUMYJIHPYIOIIMX [O3HABATEIbHYI0 MOTHBAIMIO  OOYYaIOIIMXCS;
IUJIAKTUYECKOr0 TeaTpa, IJie IMOJy4YEeHHble Ha YpOKE 3HaHUS OOBIIPBIBAIOTCS B TeaTpPasIbHBIX
MOCTAHOBKAX; AUCKYCCUU, KOTOPBIE NAIOT 00YYAIOIIUMCS BO3MOXKHOCTb IPUOOPECTH OIBIT BEJACHHUS
KOHCTPYKTUBHOI'O JIMAJIOra; IpyninoBoi padoThl WK paboThl B napax, KOTOpbIE ydyaT KOMAaHIHON
paloTe U B3aUMOACHUCTBUIO C IPYTUMH JETbMU;

- BKJIIOYEHHE B YpPOK HIPOBBIX MPOIENYp, KOTOPbIE IMOMOTAIOT MOJAEPKaThb MOTHBAIUIO
o0yyaromuxcs K MOJIy4EeHUI0 3HAHUHM, HAJIQ)KMBAHUIO O3UTHBHBIX MEKIMYHOCTHBIX OTHOLIEHUH B
KJ1acce, IOMOTal0T YCTaHOBICHHIO T0OpOKeIaTeabHON aTMochepsl BO BpeMs ypoKa;

- opraHm3auus IedcTBa MOTHBHPOBAHHBIX M 3PYAMPOBAHHBIX OOYdYalOLIMXCSA HaJl HUX
HEYCIEBAIOIIMMHU OJHOKJIACCHUKAMH, JAIOLIETO UM COIHMAIbHO 3HAYMMBII ONBIT COTPYAHUYECTBA U
B3aUMHON OMOILY;

- WHUIHMUPOBAHHE W TOAJCPKKA HCCIIEOBATEIBCKON NEATEIPHOCTH OOYyJYaromuXcsi B
paMKax peaqu3aluy UMH UHIUBHYaJIbHBIX M TPYIIIOBBIX UCCIIEIOBATEILCKUX POEKTOB, YTO JacT
00y4aroImuMcsi BO3MOXKHOCTh MPHOOPECTH HABBIKM CaMOCTOSITEIFHOTO PEIICHUS TEOPETUYECKON
poOJeMbl, TeHEpUPOBaHUA M OPOPMIICHHUS] COOCTBEHHBIX HJIEH, YBa)KUTEIBLHOIO OTHOLIEHUS K
qy)KUM HaesM, OQOpMIIEHHBIM B palboTax Jpyrux HCCleAoBaTeNeil, HaBBIK MTyOIUIHOTO
BBICTYIIJICHUS [IEpEe]] ayIUTOPUEH, apryMEHTUPOBAHUS U OTCTauBaHMs CBOCH TOUKHU 3PEHUS.

PesynbTarhl enuHcTBAa Y4eOHON M BOCHUTATEIBHOM JESTENBHOCTH OTPAXXEHBI B pasfelie
paboueil nmporpammsl «JIMUHOCTHBIE PE3yJbTaTh» Ha YPOBHE CPEIHEr0 0011ero 0opa3oBaHus.

@opMbI peaTu3anui BOCIUTATEILHOI0 MOTEHIHANA

y4eOHOro npeamera «buosaorus»

YcTaHaBIMBaTh JOBEPUTEIEHBIC OTHOIICHHS [IpuBnexaTh BHUMaHHE 00yUYAIOIINXCS K
MEX]y YYUTEIEeM U 00yJaroIumcs, o0cyx/1aeMoi Ha ypoke UH(opmMaiu,
CHOCOOCTBYIOIIMX TTO3UTUBHOMY BOCTIPHSTHIO | aKTUBU3AIIUH [TO3HABATEIBHOHN IESTETLHOCTH
y4yalmuMucs TpeO0OBaHUN M TPOCHO yUUTENs o0yJaroImuxcs
[ToGyxnath o0yvarommxcs coooaaTh Ha OpraHu3oBbIBaTh PabOTy 00yUaIOIIUXCS C
YpOKe 0OLIeTIPUHSTHIE HOPMBI TOBEJICHHS, COIIMAIIEHO 3HAYMMO WH(pOpManuei mo
npaBuiia OOIIEHUs CO CTApIIUMU (YUYUTEISAMH) | MOBOJY MOJTy4aeMON Ha ypOKE COLIMAIbHO
U CBEpCTHUKAMHU (00y4arOIUMUCS) 3HaYMMOM MH(pOpMauK — 00CYXIaTh,
BBICKa3bIBaTh MHEHUE
[ToGyxnaTe 0OyJaronuxcsi COOII0IaTh Ha
ypOKe MPUHLUIBI y4eOHON JUCIUIUINHBI U
CcaMOOpTaHU3aIH
CoTpyaHHUUaTh € APYrUMHU MEAarOrHueCKUMHU
pabOTHHUKAMU M IPYTUMH CIICIIUATUCTAMH B
pEeLIeHUH BOCTIUTATEIbHBIX 3a7a4

HOI[I[Cp}KI/IBaTI) B ICTCKOM KOJIJICKTHUBE
NIENIOBYIO, IPYXKeM0OHYI0 aTMochepy

NannunpoBaTh 00yJaronuxcst K 00CyXICHHIO,
BBICKA3bIBAHUIO CBOETO MHEHHS, BEIPaOOTKE
CBOETO OTHOILLIEHUS IO MTOBOJLY MTOJIy4aeMOH Ha
YpOK€ COLIMaJIbHO 3HAUMMOM HH(OpMauu

CTpoUTh BOCIIUTATEIBHYIO JEATEIBHOCTD C
Y4€TOM KYJIbTYPHBIX Pa3JINuni JETEH,
M10JIOBO3PACTHBIX Y MHNBUYaJIbHBIX
0coOeHHOCTEH

CosznaBaTh B yueOHBIX Irpynmnax (Kiacce,
KpYXKe, CEKIIMH | T.I1.) pa3HOBO3PACTHBIC
JIETCKO-B3pOCIIble OOIIHOCTH 00yYaroIuXCs

[TpuBrnekaTh BHUMaHHE 00YYAIOIINXCS K
[IEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha YPOKE
SIBJICHUU, TIOHATUI, IPUEMOB

VYnpaBasaTh yueOHBIMU TPYIIIIAMH C LEBIO
BOBJIEUEHUs1 00YUaIOIIUXCsl B IIPOIIECC
00y4YeHHs U BOCITUTAHUS, MOTUBHPYS UX




y‘IC6HO-H03HaBaTeJ'IBHYIO JCATCIIBbHOCTD

AHanM3upoBaTh PeaTbHOE COCTOSHUE JIEN B
y4eOHOM KJ1acce/TpyTine

Opranu3oBbIBaTh 3KCKYpCUH, TOXObI U
OKCIIEUIVH U T.II.

HaxoauTb IeHHOCTHBIN aclIeKT y4eOHOTO
3HaHUSA U HHGOPMAIUH, 00ECIIEYMBATh €ro
MOHUMaHUE U NIEPEKUBAHUE 00 YHAOIIMMUCS

3amuIaTh JOCTOMHCTBO U UHTEPECHI
00yyJaroImuxcsi, HIOMOraTh JETSIM,
OKa3aBIIUMCS B KOH(MIMKTHON CUTYaIHH
U/ HeOIaronpUsATHBIX YCIOBHSIX

Opeanu3zosvieams wiedhcmeo MOMUSUPOBAHH
Heycnegarnuumu 00HOKIACCHUKAMU, 0aloujee
compyoHuyecmea u

bIX U IPYOUPOBAHHBIX 00YUAIOUUXCS HAO UX
00YUAIOWUMCSI COYUATLHO 3HAYUMDBLIL ONbIM
83AUMHOU NOMOWU

Opranu3oBbIBaTh MEPCTBO MOTUBHPOBAHHBIX
00yyaromuxcs HaJl UX HEYCIIEBAIOIIUMU
OJTHOKJIACCHUKAMH, Jaromiee 00ydaromumcs
COouaJIbHO 3HAYNMbBIN ONBIT COTPYAHHUYCCTBA U
B3aMMHOM IOMOIIN

OpraHu3oBbIBaTh NIS(CTBO IPYAUPOBAHHBIX
00yJaromuxcs HaJl UX HEYCIIEBAIOIIUMHU
OJIHOKJIACCHHKaMH, JJaroliee 00yJarIumes
couaJIbHO 3HAUYNMbIN ONBIT COTPYAHHUYCCTBA
¥ B3aMHOU [TOMOIIIN

NuunmnpoBath 1 MoAAEPKUBATH
MCCJIEI0BATENBCKYIO 1ESITENbHOCTD
00ydJaroumxcsi B paMKax peaau3aiii HMU
WHJUBUIyaJIbHBIX U TPYNIIOBBIX
HCCIIEIOBATEIILCKUX IMPOEKTOB

Nuanuuuposars U NOAAEpKUBATH
UCCIIEJIOBATEIbCKYIO IS TELHOCTD
00yJaronmxcsi B paMKax peaau3aiii UMU
UHAMBHUIYAIBbHBIX U TPYIIIOBBIX
UCCIICJIOBATEILCKUX TPOCKTOB, YTO JACT
o0y4aro1uMcsi BO3MOKHOCTh IPUOOpecTH
HaBBbIK YBAXXUTCJIIBHOI'O OTHOILICHUS K UY>KUM
uzaesiM, 0OpMIICHHBIM B paboTax Ipyrux
yccleI0BaTelen

WHununpoBaTh U MOAIEPKUBATH
MCCJIEIOBATEIBCKYIO ACSTEIBHOCTD
00yy4aroIuxcs B paMKax peaqu3aniui UMU
MHAUBUYaAJIbHBIX U TPYIIOBBIX
MCCJIE0BATEIBCKUX MPOEKTOB, YTO AACT
00y4aromuMcsi BO3MOKHOCTb PpUoOpecTH
HaBBIK TyOJIMYHOTO BBICTYIUIEHUS Tepest
ayIuTOpuel, apryMEeHTHPOBAHUS U
OTCTanBaHHUs CBOEH TOUKH 3PEHMUS

NuanuuupoBars 1 NOAAEpKUBATH
UCCIIeI0BATEIbCKYIO AESITEIbHOCTD
o0yyJaroIuxcs B paMKax peaau3aliy UMU
WHIAWBUAYAJIIbHBIX U I'PYIIIIOBBIX
MCCIIEJOBATEIBCKUX IPOEKTOB, YTO JACT
00y4aroImuMcs BO3MOXKHOCTb TproOpecTu
HaBbIK CAMOCTOSATEIBLHOTO PELICHUS
TEOPETUUECKON MPOOIIEMBI, HABBIK
TeHEepUPOBaHUsA U 0(OpMIIEHHS] COOCTBEHHBIX
I/II[CfI, HAaBBbIK YBAXXUTCIIBHOT'O OTHOILICHHS K
qyXKUM UM, 0OPMIIEHHBIM B paboTax
JPYTUX UCCIIeA0BaTeIeH, HaBbIK MyOJINYHOTO
BBICTYIUICHHUS IIEpe]] ayIUTOpUEH,
apryMEHTUPOBAHHS U OTCTAaMBAHUS CBOEH
TOYKH 3PEHUs

Peanuzosvisamsv socnumamenvHvle 803MONCHOCU 6 pa3luvyHblx 8uodax OeamebHOCmu

0byuaio

wuxcst

Peann3oBbIBaTh BOCTIUTATEIbHBIE
BO3MOXHOCTH B PAa3JIMYHBIX BUAAX
JeSITeIbHOCTH 00YUaIOMIUXCs CO CIOBECHON
(3HaKOBOI) OCHOBOI1: caMocTosATEIbHAs paboTa
¢ yueOHHKOM, paboTa ¢ HAy4YHO-TIOMYJIIPHON
JUTEPATYpOH, OTOOp M CpaBHEHHE MaTepHaia
110 HECKOJIbKUM MCTOYHHKAM

Peann3oBpIBaTh BOCIUTATEIbHBIE
BO3MOXXHOCTH B pa3JIMYHbIX BUAAaX
JeSITeIbHOCTH 00YYaIOIIUXCsI CO CIIOBECHOM
(3HAKOBOI1) OCHOBOM: BBIBOJIBI U
JI0Ka3aTenbCcTBO (popMyll, aHaIu3 GopMyI,
PEIICHUE TEKCTOBBIX KOJIMYECTBECHHBIX U
KAaueCTBEHHBIX 3a7a4, BBIIIOJIHEHNE 3aJaHUI
110 pa3rpaHUYCHUIO MIOHITUI




Peanu3oBbiBaTh BOCIHUTATEIbHBIE
BO3MOXXHOCTH B Pa3ITUYHBIX BHJIAX
JESTEIbBHOCTH 00Y4aroIIUXCs CO CIIOBECHOM
(3HAKOBOI1) OCHOBOM: CITyIlIaHUE U aHAJIU3
BBICTYIIJICHUM CBOMX TOBapHUIIEH

Peann3oBbIBaTH BOCTIUTATEIIHHBIC
BO3MOXHOCTH B PAa3JIMYHBIX BUJAX
JeSITeTbHOCTH 00YUYaIOIIUXCSI CO CIIOBECHOM
(3HaKOBOI) OCHOBOM: cHCTEeMAaTH3aLUS
y4eOHOro MaTepuala

Peanu3oBbIBaTh BOCTIUTATEIHHBIE
BO3MOXXHOCTH B Pa3JIMYHBIX BUAAX
JeSITeILHOCTH 00YUYaIOMIUXCsl HA OCHOBE
BOCIIPHSITHS DJIEMEHTOB JICHCTBUTEIBHOCTH:
HAOJII0/ICHUE 32 IEMOHCTpalUell yuuTens,
MIPOCMOTP Y4EOHBIX (DHIIEMOB

Peann3oBeIBaTE BOCITUTATCIILHEIC
BO3MOKHOCTH B Pa3IMYHbIX BHIAX
JEeATEIbHOCTH 00Yy4aIOINXCs Ha OCHOBE
BOCHPUSTHS JICMEHTOB JICHCTBUTEIHHOCTH:
aHaJIU3 MPOOJEMHBIX CUTYaLUH

PeanuzoBbiBaTh BOCIUTATEIHHBIC
BO3MOXXHOCTH B Pa3JIMYHbBIX BUJIAX
JeSITeTLHOCTH 00YUYalOMIUXCsl HA OCHOBE
BOCTIPUATHUS JIIEMEHTOB JIEHCTBUTEIBHOCTH:
W3YYEHHE yCTPOKCTBA TPHUOOPOB IO MOJIETISIM U
yepTeKam

IIpoexmuposamv cumyayuu u cobvimusl, pazeusaroujue IMOYUOHALIbHO-YEHHOCMHYIO cdhepy
obyuarowe2ocs (Kyibmypy nepejicusanuli U YeHHOCmHvle opuenmayuu pebeHka)

[IpoexTupoBaTh CUTyallul U COOBITHUS,
Pa3BUBAIOLIKE YMOLMOHAIBHO-LIEHHOCTHYIO

[IpoexTrupoBaTh CUTyallMH U COOBITHS,
pa3BUBAIOILINE KYJIbTYpPY NEPEKUBAHUN U

chepy oOyuarornierocs

HNCHHOCTHBIC OpUCHTAIUN pe6eHKa

Onupambc;z HA AHCUBHEHHbI 0nblm/1/;€HHOCmel€ opueHmupbl 06)/'161}01/{41/[)66'}1 C yuemom

BOCNUMAMENbHBIX OA308bIX HaYy

uonanvHulx yennocme (bHL])

Onuparbes Ha )KU3HESHHBIN OITBIT
00y4aroIUXCsl ¢ Y4ETOM BOCIIHTATEIbHBIX
0a30BbIX HaMOHAIBHBIX IeHHOCcTel (BHI)

Onuparbes Ha IICHHOCTHBIC OPUEHTUPEI
00yYaroIUXCsl ¢ Y4ETOM BOCITHTATEIIbHBIX
0a30BbIX HanMOHANBHBIX IeHHOocTel (BHIT)

OnupaTbCst Ha )KU3HEHHBIN OIBIT
00ydJaronuxcs, IpUBOJIA EHCTBEHHbBIC
npuMepsbl, 00passl, MeTadopsl — U3 OIU3KUX UM
KHUT, (QUIIEMOB, MYJITHKOB, KOMITBIOTEPHBIX
Urp

Onupasch Ha )KU3HEHHBIN OIBIT
06yqafonmxc;1, yTO‘-IHSISI YTO OHHU YUTAIOT, UTO
OHM CIIYIIAlOT, BO YTO OHU UTPAIOT, O YEM
FOBOpSIT Ha nepeMeHax, O UYCM YaTsTCA B
ceTax”?

BrIkazaTe cBOW HHTEpEC K YBJICUCHHSAM,
MeuTaM, )KU3HEHHBIM IUIaHaM, pobiemMam
JeTei/o0yyaromuxcs B KOHTEKCTE COAepKaHMUs
y4eOHOTro npeMeTa

AKIIEHTHPOBAaTh BHUMAHHUE 00yUaIOIIUXCs Ha
HPABCTBEHHBIX MPOOJIEMaX, CBSI3aHHBIX C
Hay4YHBIMU OTKPBITHSIMU, U3y9a€MbIMHA HA

ypOKe

[TpuBneus BHUMaHNE O0YJAIOLIIXCS K
rYMaHHUTapHBIM NpobiieMaM o011ecTBa

[Tomoub oOyuaronMcs B3MISIHYTh Ha
y4eOHBII MaTepuall CKBO3b IPU3MY
YeJI0BEYECKON IEHHOCTH

BocnuTeiBaTh y 00y4aromumxcsi 4yBCTBO
YBa)KeHI/Iﬂ K JKU3HU I[pyr‘I/IX J'[IOI[GI\/’I " XKU3HU
BOOOIIIE

Pa3BuBaTh y 00ydaronmxcs Mmo3HaBaTeIbHYIO
AKTUBHOCTH, CAMOCTOSITEIbHOCTh, HHUIIUATUBY,
TBOPYECKHE CITIOCOOHOCTH

YYuThIBaTh KYIbTYPHBIC PA3IHUNS
00y4aroIuxcsi, MOJIOBO3PACTHHIE U
WHJIMBUIYAJIbHBIE OCOOCHHOCTH JETEH

dopmupoBaTh y 00y4arOIMUXCS KYIbTypy
3I0POBOTO U 0€301MacHOTO 00pasa KU3HU

®opMupoBaTh Y 00yJarOmuUXcs Ipak JaHCKON
MO3UIUH, CIIOCOOHOCTHU K TPYAY U JKU3HH B
YCIJIOBUSIX COBPEMEHHOT'O MUpa

OO06marsest ¢ 00yJaroIMMUCS (B IHATIOTE),

MoaenupoBath Ha ypOKE CUTYyaIuu JJIs




MpU3HABaTh UX JOCTOMHCTBA, IOHUMATh U BBIOOpA MOCTYIKA 00y4aromuMHUcs (TEKCTHI,
MPUHUMATD UX uHporpaduka, BUIEO U JIp.)

Peann3oBbIBaTh HA ypOKaX MOTUBHUPYIOIIHIA Co3naBarb 1OBEPUTEIBHBIN

NOTEHLIMAJ IOMOpa, pa3psuKaTh HAPSDKEHHYIO | IICUXOJOTHYECKHUM KIIMMAT B KJIacce BO BPEMs
00CTaHOBKY B KJ1acce ypoKa

Conep:kanue y4eOHOro npeamera
10 kaacc

CopepxaHue IpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IIPOBEPKY IrOCYAAPCTBEHHOM
urorooit arrecraruu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpemenHass Ouonoruss — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornyeckue Hayku M u3ydaemble UMH TpoOiembl. DyHIaMeHTanbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHBIEC UCCIICOBAHMSI B OMOJIOTHH.

3naueHue Ouonoruv B GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOH KapTHUHBI MHUpA.
[Ipodeccun, cBszanHpie ¢ Ouosnorueil. 3HaueHue OUONOTMH B MPAKTHUYECKOH AEATEIbHOCTH
YEJIOBEKA: MEJULIMHE, CEIIbCKOM X035MCTBE, IPOMBIIUICHHOCTH, OXPaHE IIPUPOIBI.

JdemMoHcTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I'.
Mennens, B. . Bepunanckuii, U. I1. I1aBnos, . . Meunukos, H. U. Basuios, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl 1 cxembl: «CBSI3b OMOJOTMM € JIPYrUMHU HaykamMu», «CHcTemMa OMOJIOrHYeCKHX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JXuBble cucrteMbl Kak NpeaMer u3ydeHust Omosiornu. CBONCTBA JKMBBIX CHCTEM: €JUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U LEIOCTHOCTb, CIIOKHOCTb U YIOPSTOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPIraHU3allMsl, CAMOBOCIIPOU3BEICHHE, Pa3/IpaKUMOCTh, U3MEHUYMUBOCTh, POCT U
pa3BUTHE.

YpoBHM OpraHu3aldl SKUBBIX CHUCTEM: MOJEKYJISPHBIMA, KIETOYHbIA, TKaHEBBIM,
OpPraHU3MEHHBIN, MOMYISIIIMOHHO-BUI0BOM, 3KOCUCTEMHBINA (OMOreoleHOTHYECKHii), OrnochepHBIN.
[Iporueccel, mpoucxosiue B )KUBBIX cucTeMax. OCHOBHBIC MPU3HAKH KUBOTO. JKU3HB Kak dopMma
cyliecTBoBaHUs MaTepun. Hayku, u3ydaroniye >KuBble CUCTEMBI Ha pa3HbIX YPOBHAX OpraHU3aliu.

N3yuenne »xuBbIX cucteM. Metonbl Oumosiormueckoil Hayku. HaOmronenwe, m3amepeHue,
SKCIEPUMEHT, CUCTEMaTH3alusl, MeTaaHanus. [IoHaTHE O 3aBUCUMON U HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenTta. [loctanoBka u npoBepka runore3. HyneBas runotes3a. Ilonsarue
BBIOOpKH U €€ J0CTOBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OlLlEHKa JIOCTOBEPHOCTH
MOJIYUEHHBIX pe3ynbTaroB. [IpMUMHBI HCKaKeHUS pe3ylbTaToB JKcrepumeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuie! u cxembl: «OCHOBHBIE TTPU3HAKHU KU3HNY, «bronorndeckue cuctemol», «CBoWCTBa
KUBOM Marepun», «YPOBHH OPraHU3allU{ >KUBOW NPUPOABD», «CTpOEHHE >KMBOTHOW KIIETKH»,
«TkaHum KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOIO OpraHu3May», «bHoreomneHos»,
«buochepay, «MeTo1bl U3y4EHUS JKUBOK TIPUPOIBIY.



Ob6opynoBanue: naboparopHoe o0OpyIOBaHUE AJisi MPOBEICHUS HAOIIOICHUHN, M3MEPECHHUIA,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «licronp30BaHWE pPa3IUYHBIX METOJOB MPU HU3YYECHHHM >KHUBBIX
CUCTEM).

Tema 3. buosorusi KieTku

Knerka — cTpyKTypHO-(QYHKIMOHANbHAS €IWHHUIA XKUBOTO. VICTOPHS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounass teopus (T. IlIBann, M. Illneiinen, P. Bupxon).
OcHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.

MeToapl  MOJEKYJISIPHOM W KJIETOYHOM OHOJIOTMH: MHKPOCKONUS, XpomaTorpadus,
anekTpoope3,  METON  MEUYeHBIX  aTOMOB,  JauddepeHIranbHoe  HEeHTpUudyrupoBaHue,
KyJIbTUBUPOBAaHHUE KICTOK. M3yuenue @OUKCUPOBAHHBIX KIemMOK. IJIEKTPOHHAS MHUKPOCKOIHS.
Koundghoxanvnasa muxpockonus. Bumanvnoe (npusicuznennoe) uzyyeHue Kiemox.

JdemoHcTpaumuu

[Toprpersl: P. I'yk, A. JleBenryk, T. lIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuipr 1 cxembl: «CBETOBOM MHUKpPOCKOI», «INEKTPOHHBIA MHKpockom», «Mcropus
Pa3BUTHSA METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpENapaThl PACTUTENbHBIX, XHUBOTHBIX U
OaKTepUaTHHBIX KICTOK.

IIpakTuyeckas padora «VI3ydueHue METOJOB KIETOUYHOW Owonorum (xpomartorpadus,
anekTpodopes, auddepenunansHoe neHTpudyrupoanue, [ILP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAaMHUKpPOAIJIEMEHThI. Bosma n €€ posb
KaK pacTBOpUTENS, peareHTa, YydYacTUe€ B CTPYKTYPUPOBAaHMM KJIETKH, TEIJIOPETYIISILIUHU.
MuHepanbHbI€ BElIeCTBa KIETKH, UX Onoiorndeckas poiib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonorumueckue mnonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB 6enkoB. CTpYKTYyphl OeKkoBOM Mosiekyibl. [lepBuuHas cTpykTypa Oenka, menTUIHas CBS3b.
Bropuunas, TpeTuuHas, 4eTBepTHYHas CTPYKTypbl. [leHarypaums. CBoiicTBa O€IKOB.
Knaccudukanus 6enxoB. buonornueckue GyHKuu 0enkoB. [lpuonul.

VYraeBoasl. MoHOcaxapubl, qucaxapuibl, OJMrocaxapuabl U noiaucaxapuiel. OOmuil miaxn
CTpOEHHMS U (PU3NKO-XMMHUYECKHE CBOMCTBA YIiIeBOJ0B. buonoruueckue GyHKIUN yriieBOJOB.

JInnu el IM'unpodunsHo-rUAPOPOOHEIE CBOMCTBA. Knaccugukanus JUIUIOB.
Tpurnuuepunsl, Gochoaunuasl, BOCKH, cTepouabl. buonornueckue ¢pyHkuumm aunuao. OOmue
CBOHCTBAa OMOJIOTMYECKMX MeMOpaH — TEeKyuYecTb, CIIOCOOHOCTb K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JJHK u PHK. Crtpoenme HyknenHOBbIX KucCHAOT. HykiaeoTunsl.
[Mpuniun xommiementapHoctu. IlpaBuino Yapradda. Crpykrypa JAHK — nBoitnas crupais.
Mecronaxoxaenue u 6nonorndyeckue pynkunn JHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekyne AT®. buonorunueckue
¢byakumn  AT®. BoccraHoBieHHBIE TEPEHOCUYHMKH, WX (QYHKIMA B KIETKe. /J[pyeue
nyxneozuompugocghamor (HT®). CexennpoBanue JIHK. Memoowl ecenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CtpykTypHasi OWOJNOTHS: OMOXMMHYECKHME WM OMO(PU3MYECKHE WCCICIOBAHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYphl OuoMoniekyn. Modenuposanue cmpykmypol u QyHKYyuti 6UOMOIEK)
u ux komniekcos. Komnvromepnwiti ousaiin u opeaHuyeckull Cunme3s OUOMONIEKYI U UX HeNnpUpOOHbIX
aHano2os.



JdemMoHcTpanuu

[Hoptpetsr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHne XUMHUYECKMX  JJIEMEHTOB B HEXKHBOM  IpUpOJE»,
«Pacripenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW IIPUPOJIEY.

Tabmuuper u cxemsl: «llepuoguueckas TabnMua XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemiectBa B cocTaBe OpraHusmMoB», «CTpOeHHE MOJIEKYJIbl Oelikay,
«CTpyKTyphl O€IKOBOM MONEKYyIbl», «CTpoeHHE MOJEKyNl YIiIeBoAOB», «CTpoeHUE MOJIEKYI
TUnuaAoBY, «Hyki1eMHOBBIE KUCIOTH», «CTpoeHue MojeKyibl ATOx.

Ob6opynoBanue: XUMUYECKas OCy1a 1 000pyIOBaHHE.

JlaGopaTopnasi pabora «O0HapyKkeHHE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGoparopHasi padora «lccienoBaHue HYKIECMHOBBIX KHCJIOT, BBIJCICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KICTKH

Tumbl KIETOK: SyKapHOTHYecKas W MpokapuoTHueckas. CTpyKTypHO-(YHKIHMOHAIbHBIC
00pa3oBaHMsI KIETKH.

Crtpoenue npokapuoTuieckoi kietku. Kierounas crenka 6aktepuid u apxeir. OcoOeHHOCTH
CTpOCHHUS TeTepoTPO(dHOI U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MECTO U pOJIb IPOKAPHOT B
OuoIIeHO3aX.

CrtpoeHre U (QyHKIMOHUPOBAHUE SyKapuoTHUecKoW kieTku. [lmazmatmueckass memOpaHa
(mna3manemma). CTpykTypa Mja3MaTH4eckoil MeMOpaHbl. TpaHCIOPT BELIECTB  uepe3
IUIa3MaTU4ecKyro MemOpany: mnaccuBHbBIA (auddysus, obmeruénnas mudQys3us), aKTHBHBINA
(mepBUYHBIH M BTOPUYHBIN aKTUBHBIN TpaHcnopt). llomynponunaemocts mMemOpanbl. PabGota
HATPUI-KaTUEBOr0 Hacoca. DHIOLMTO3: MUHOLMTO3, GaronuTo3. DK301UT03. KieTtouHas creHka.
Crtpykrypa 1 GYHKIIUU KIETOYHON CTEHKH PACTeHHI, IprUOOB.

Huronna3zma. Iluto3onb. IluTockener. JIBmwkenue 1uTomiasmMel. OpraHouibl KIETKH.
OnHomeMOpaHHBIE OPTaHOUBI KIETKH: sHAoruiazmatudeckas ceth (OIIC), anmapar ['onbmaxu,
JM30COMBI, MX CTpoeHHe M (yHKIMHU. B3auMMOCBS3b OAHOMEMOpPAHHBIX OPraHOMJIOB KJIETKH.
CtpoeHue TpaHyISpHOTO peTHKyiyma. Mexanusm nanpaénrenus 6enkos 6 OJIIC. Cunres
pactBopuMbIX  OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH. [magkuili  (arpaHyssipHBIi)
sHAOIUIa3MaTHUeckuil peTukyiayM. CekperopHas ¢yHkuus anmapata [ompmxu. Moouguxayus
benkoe 6 annapame I onvoxcu. Copmuposka denkos 6 annapame I onv0xcu. TpaHCTIOPT BELIECTB B
KJeTke. Bakyonu pactutenbHbIX KieTok. Kierounsiii cok. Typrop.

[loniyaBTOHOMHBIE ~OpPraHoOWABl KJIETKU: MHMTOXOHAPUHU, IUIACTUABL. [Ipoucxodcoenue
mumoxonopuul u naacmud. Cumbuoeenez (K.C. Mepeockosckuti, JI. Mapeynuc). CTpoeHue u
GyHKIMH MUTOXOHJpuUH © miactu]. IlepBuuHble, BTOPUYHBIE M  CIOXKHBIE IJIACTUIBI
(OTOCHHTE3UPYIOIIUX 3YKapHOT. XJIIOPOILIACThI, XPOMOIIIACTHI, JIEHKOIUIACTHI BHICIIUX PACTEHUI.

HememOpanubie opranouas! kiietkn CTpoeHue M (QyHKIMM HeMEMOpaHHBIX OpPraHOUIOB
KiIeTku. PuGocombl.  [Ipomeoscymounvie  unamenmol.  MuxkpoduiaMeHTBl.  AKmMuHoGvle
Mukpoghunamenmoi. MBIIIEUHbIE KIETKU. AKMUHOBblEe KOMNOHEHMbl HEMbIUEUHbIX KIEmOK.
Muxkpotpybouku. Krerounslid wnentp. CTpoeHHe U JBWKEHHME HKIYTUKOB UM PECHHUYEK.
Muxkpotpybouku nuroruiasmsl. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophvie benxu.

Snpo. O6Goinouka siapa, XpOMaTHH, KapuoIlia3Ma, SAPBIIIKH, UX CTPOeHHE U (DYHKIIMH.
SnepHslif 6enkoBbIid MaTpHKC. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEP(a3HOM sIpe.



Dyxpomamun u eemepoxpomamut. bellku XpoMaTuHa — TUCTOHBL. JJuHamuka sA0epHoti 000104KU 6
mumo3se. fHoepuvlil mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKapHOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

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

Tabmuupl u cxembl: «CTpPOCHUE FYKAPUOTHIECKOW KIIETKH», «CTpOSHHE )KMBOTHOM KIICTKH,
«CTpoeHue pacTUTENbHON  KJIeTKW», «CTpoeHre MUTOXOHApun», «Aapoy», «CrpoeHue
MPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPETIapaThl PACTUTEIbHBIX, )KUBOTHBIX KJIETOK,
MHUKpPOIIpEnapaTsl OaKTepHaTbHBIX KIETOK.

JlabGoparopHas padora «3yueHne CTpoeHHS KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI».

JlabopaTopHnass padora «MccinenoBanue miuazMosiv3a M JEIUIa3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS UTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpallleHUe SJHEPTUU B KJIeTKe

AccuMmisiMsL U TUCCUMIIIALIMS — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOGHBIN U TeTepoTpoHBIA. YdacTHe Kuciopoga B 0OMEHHBIX MpOIeccax. JHEPreTHIecKoe
obecnieuenue kieTku: npepamieHue AT® B oOMeHHBIX mpoueccax. DepMEeHTATUBHBIN XapaKTep
peakuuii KjaeToyHoro metabonusma. OepMEHTHI, UX CTPOEHUE, CBOMCTBA M MEXAHU3M JECHUCTBHUS.
Kodepmentsl. Otimnunst (pepMEHTOB OT HEOPraHWYECKHUX KaTajau3aTopoB. BenKu-akTHBATOpbI U
OeIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH ()epMEHTATUBHBIX PEAKIIMK OT PA3ITUYHBIX (PaKTOPOB.

[lepBUUHBIII CHHTE3 OpPraHMYecKUX BelIecTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcuceHnvlti  pomocunmes y  baxmepuii. Cgemocobupaiowue nueMeHmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponb XioporuiactoB B mporecce ¢orocuHTe3a. CBETOBas M TEMHOBAS
dasel. @omoovixanue, Cz., Cs- u CAM-muner gpomocunmesa. TlpogyKTHBHOCTH (POTOCHHTE3A.
BnustHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunre3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTpHpUUUpYIOMKEe OaKkTepuu,
&Kele300aKTepun, cepodbaKTepuu, BOIOPOAHbIE OaKTepuu. 3HAaU€HNE XEMOCHUHTE3A.

AHaspobOHble opraHu3mbl. Buael Opoxenus. IIpoaykTel OpoXeHHS UM MX HCIIOJIb30BAHUE
YeJIOBEKOM. AHa’poOHbIE MHMKPOOPTraHM3Mbl KaK OOBEKTHl OWOTEXHOJIOTMH U BO30yAUTENN
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTamlbl SHEpPreTudeckoro ooOmeHa. I[loAroTOBUTENBHBIA HTar.
I'mukonn3 — 6ecKuCcIoOpoAHOE paclIeINIEHUE TIIFOKO3bI.

buonornueckoe OKHUCIIEHHE, WIN KIETOYHOE IbIxaHue. Ponb MMTOXOHApPUI B IpoLeccax
Oouosiornyeckoro oxucieHus. lluximdeckue peakuu. OxuciaurenbHoe (ochopuarpoBaHue.
Onepeus membpannozo epaduenma npomonos. Cunmes AT®. paboma npomonnoi ATD-cunmasuol.
[IpeumymiectBa a’poOHOro myTd oOMEHa BeLIeCTB INiepe] aHa’poOHbIM. P HEKTUBHOCTH
HHEPreTUIecKOro ooMeHa.

JdemMoHcTpanuu

[Toprpetsr: Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, I1.
Muruenn, I'. A. 3aBap3uH.

Tabmuuer u cxemsl: «®DoTocuHTE3», «DHEpreTHueckuii obmen», «buocuHTes Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.



O6opynoBaHue: CBETOBOW MHKPOCKON, OOOPYJOBaHME JUISI MPUTOTOBIICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTopHas pa6ora «/3ydeHue KaraquTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha TpUMEpE
amMmIIa3bl WIK KaTajaasbl)y.

JlaGopaTopuas padora «/3yuenue GpepMEHTaTUBHOTO PACHICTIIICHUS MEPOKCHIA BOIOPOIA
B PACTUTEJBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacieacrBenHasi MHpopManus U peaju3anus eé B KJIeTKe

Peaknuu marpuyHoro cuures3a. [IpuUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUUYHOIO
cuHTe3a. Peanmuzamus HacieaCTBEHHOM wuHGopMmanmu. ['eHEeTHMYeCKWil KOX, ero CBOICTBa.
Tpanckpunuus — Marpuusblid cuHTe3 PHK. IlpuHuuMnel TpaHCKpUNIUKM: KOMILUIEMEHTAPHOCTD,
AHTUIIAPAIUIEIBHOCTb, ACUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancmsiuss 1 e€ sranbel. Yuactue tpaHcnopTHeix PHK B OmocuuTe3e Oenka. VYcnoBus
o6uocunTe3a 6enka. Kogupoanue aMuHokucioT. Posibs pubocom B OnocunTese Oenka.

Cogpemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanus Te€HOMa y MPOKApuoOT U
9yKapuoT. Perynsuus akTUBHOCTH I'eHOB y npokapuot. ['unoresa onepona (®. XKakob, XK. Mano).
MonexynapHule mexanuzmvl IKCHpeccuu 2eHos y aykapuom. Ponb xpomamuna 6 pecyiayuu pabomol
2enog. Perymsius oOMeHHBIX MpoIieccoB B KieTke. Kierounslii romeocras.

Bupycbl — HekleTouHble (OPMBI KU3HH U OONMUTaTHble mapasuTbl. CTpOEHUE MPOCTHIX U
CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaro. Kusznennwiii yukn JJHK-cooepaicawux supycos,
PHK-cooeparcawux supycos, baxmepuogacos. Obpamuas mpanckpunyus, pesepmasd, UHmezpasa.

BupycHblie 3a00neBaHus 4enoBeka, kUBOTHBIX, pacteHuil. CITNI, COVID-19, conunansubie
U MEIUIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayus u ananuz b6onvuux maccugsog («bigdatay) cmpyxmyphoix
ouonocuueckux oannvix. Hanomexunonoeuu ¢ ouonocuu u meouyune. Ilpoepammupyemvle ¢pyuxyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JdemoncTpanuu

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

Tabmuuprt u  cxembl: «buocuHTe3 Oenkay, «l'eHermueckuii kom», «Bupycs,
«bakTepuodarm».

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCAy.

Tema 8. Z/KuzHeHHbI HUKJI KJIETKH

Knerounsnii twmki, ero mepuoasl u perymsnus. Wutepdaza u muto3. OcobeHHOCTH
mpoleccoB, mporekaromux B uHTepdasze. [loaroroBka kieTku K aeneHuro. lIpecuHTeTHUECKUi
(MOCTMUTOTUYECKUI), CHUHTETUYECKUH M TOCTCHHTETUYECKHH (MPEeMUTOTHYECKH) TIEePUOJbI
uHTEpPasbl.

Marpuunsiii  cunte3  JHK -  permmkanma.  Ilpunmmnser  permmkammun  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHHTE3,  AHTUIAPALIENBHOCTh.  MexaHu3m
perunkanmu JJHK. Xpomocomsl. Ctpoenue xpomocom. TenoMepsl U Tenomepasa. XpoOMOCOMHBIN
HaOOp KJIETKHM — KapuOTHN. JMIUIOMIHBIA W TamjouJHbIA HaboOpel XpoMocoM. ['omonoruyhbie
XpOMOCOMBI. [1010BBIE XPOMOCOMBL.

Jlenenue kneTku — MuTO3. CTa MM MUTO3a U MIPOUCXOASAIINE B HUX MpoLecchl. TUmbl MUTO3A.
Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3a.



Perymsiiust MUTOTHYECKOTO LIUKIIA KIETKHU. [Iporpammupyemas KiieTouHas TuOeh — aronTo3.

Knerounoe sapo, XpoMOCOMBI, (yHKIHMOHaNbHAs T'€HOMHKA. Mexanusmvl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubenu xkiemox. «l{ugposas knemka» — ouounHpopmamuyeckue
MoOenu PYHKYUOHUPOBAHUSL KILeMKU.

JdemMoHcTpanuu

Tabmuubl U cxembl: «KU3HEHHBIA LUK KIETKU», «Mwuto3», «CTpoeHue XpoMOCOM,
«Penmukanus [JJTHK».

O6opynoBaHue: CBETOBOII MHKPOCKOI, MHUKporpenaparbl: «MuUTO3 B KIETKax KOpelka
JTyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOITpenapaTaxy.

JlaGopaTtopnas pa6Gora «HaOmromenune MuTO3a B KIETKax KOHYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. Ctpoenue u QyHKIUM OPraHU3MOB

buonormueckoe  pazHooOpazue  OpPraHU3MOB. OOHOKIIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHHUS U JKU3HENEATEIBHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrtepuu,
apxeu, OJTHOKJIETOYHbIC TPUObI, OJHOKJIETOYHBIE BOJAOPOCIH, JIpPYrue NpOoTHCTHl. KonoHuanbHbIE
OpraHU3MBI.

B3anMocBsA3p 4yacTell MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OPIaHOB.
Opranusm kak eauHoe uesnoe. ['omeocras.

Tkanu pactenuii. TUIbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTeNbHAS, TOKPOBHAS, TPOBOIIINAS,
OCHOBHasA, MexaHnueckasi. OCOOEHHOCTH CTpOCHHS, (YHKIMHA U PACIIONIOKEHUSI TKaHEeH B OpraHax
pacTeHui.

TKaHM )KUBOTHBIX M 4Ye€lOBeKa. THUIBI )KMBOTHBIX TKaHEH: AMUTENHANIbHAS, COCAUHUTEIbHAS,
MbIlIeYHast, HepBHasA. OCOOEHHOCTH CTpOeHMs, (PYHKIMNA M PacHoOSIOKEHHsS TKaHeW B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbsl. BeretaTuBHbIE U T€HEpaTUBHBIE OpraHbl pacTeHUU. OpraHbl U CHCTEMBbI OPTraHOB
KUBOTHBIX U yenoBeka. yHKIIMU OpraHoB M CHCTEM OPT'aHOB.

Omnopa tena opranu3moB. Kapkac pacrennii. CkeneTbl 0JJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHM ckeneT. CTpoeHHe U TUTIBI COSTUHEHUS KOCTEH.

JIBrokeHue  OpraHu3MoB. JIBMIKEHHWE  OJHOKJIETOYHBIX  OpPTaHM3MOB:  aMEOOHMIHOE,
AKT'YTUKOBOE, pECHUYHOE. JIBUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBI U HACTUHU. J|BH>KEHME
MHOTOKJIETOYHBIX KUBOTHBIX M YeJIOBEeKa: MblllleuHas cucrteMa. Peduexkc. CkeneTHbIe MBIIIIBI U UX
pabora.

[Tutanue opranusmos. [lornomieHue BOABI, YIVIEKHCIOTO Ta3a M MHUHEpAIbHBIX BEIIECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTPUIOIOCTHOE M BHYTPUKJIETOYHOE NUIIEBApPEHUE.
[IuTaHne mMO3BOHOYHBIX >KMBOTHBIX. OTIENbl MHUIIEBAPUTENBHOTO TpakTa. [luieBapuTenbHbIE
xkenesbl. [InmeBapuTenpHas cucTeMa 4enoBeKa.

Jlpixanue opraHu3moB. Jlpixanuwe pacrenuid. Jlpixanue *KuBOTHBIX. uddy3us razos uepes
MOBEpXHOCTh KJeTku. KoxkHoe npixanue. [[pixaTenbHas MOBEPXHOCTh. JKabepHoe U NErovyHOe
JbpIxaHue. J[pIxaHue Mmo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. JBOJIOIIMOHHOE YCIOKHEHUE CTPOCHUS
NErKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTtenbHas cucTeMa deloBeKa. MeXaHW3M BEHTHIISIIIUN
NErKUX y TITUIl 1 MJIIEKOMUTAIOMUX. Perymsius npixanus. [[pxarenbHbie 00bEMBI.

TpancnopT BemecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHuil. TpaHcnopT BemecT
y )kUBOTHBIX. KpoBeHOCHas cuctemMa u e€ opranbl. KpoBeHOCHasI cricTemMa MO3BOHOUHBIX JKMBOTHBIX



u uenoseka. Cepale, KpOBEHOCHBIE cOCYbl U KpoBb. Kpyru kpoBooOpamieHus. DBOIIOIMOHHBIC
YCIIO)KHEHHUS CTPOCHHUS KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX XHMBOTHBIX. PaboTa cepama u eé
peryssnus.

Beinenenne 'y opraHusmoB. BeigeneHune 'y  pacteHuid. BelneneHue |y KUBOTHBIX.
Coxparutensubie Bakyosnu. Opranbl BeiaeneHus. OuibTpaus, ceKpenns 1 o0paTHOe BCachbIBaHUE
KaK MeXaHH3Mbl paboThl OpraHoB BbiieneHus. CBs3b IMOJOCTH Tella C KPOBEHOCHOHW U
BBIICIIUTECIIBHON CUCTEMaMM. BplieneHue y IO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Iloukw.
Crpoenue u pyHKumoHupoBaHue HegppoHa. OOpa3oBaHuEe MOYHU Y YETOBEKA.

3ammra y OpraHu3MoB. 3alliuTa Y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil U UCTHI
IpOCTEHIINX. 3alUTa Y MHOTOKIETOYHbIX pacreHuid. Kyrukyna. CpeactBa maccuBHOM U
XUMHYECKOM 3aiuThl. DUTOHIUBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOAHBIE. 3alIUTa OPraHU3Ma OT
Oonesneit. UMMyHHas cuctema 4enoBeka. KiaeTouHbIl M ryMopaibHbIi HMMYHHUTET. Bposkn€HHBIN
U TpuoOpeTEéHHBIN crienupuIecKuii MMMYHHUTET. Teopusi KIOHAJIbHO-CEIEKTUBHOTO MMMYHHUTETA
(II. Opmux, ®. M. bepuer, C. ToneraBa). BocnamuTtenbHble OTBETHl OpraHu3MoB. Poiib
BPOX/IEHHOI'O UMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxumMocTs M perymsiius y OpraHu3MOB. Pa3zgpakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3napaxuMocTe M peryisinus y pacreHuil. PocToBble BemiecTBa M HX
3HA4YCHHUE.

HepgHas cucrema u pedexTopHas peryisnus y ;kuBoTHbIX. HepBHas cucrema u e€ oTaesbl.
OBOJIOIIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI y JKUBOTHBIX. OT/IENbI TOJIOBHOIO MO3ra
MIO3BOHOYHBIX JKUBOTHBIX. Pediexc u pednexropras ayra. be3ycinoBHbIE U yCIOBHBIE pedIeKCHI.

I'ymopasibHass perynsnuss W HSHIAOKPHHHAs CHCTEMa JKMBOTHBIX WM 4esloBeKa. JKenessl
SHAOKPUHHOM CHCTEMBl M MX TOpMOHBI. /[leficTBUE TOpMOHOB. B3auMoCBs3p HEPBHOH U
SHJIOKpPUHHOM cucTeM. ['unoTanamo-runodusapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOUHBIE BOJOPOCIN», «MHOIOKJIETOYHBIE BOJOPOCINY,
«baxrepun», «IIpocreiimmuey, «Opransl IBETKOBBIX paCTeHUI», «CHUCTEMBI OPraHOB ITO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHee CTpoeHuEe HACEKOMBIX», «TkaHM pacteHuin», «KOpHEBBIE CHCTEMBI»,
«Ctpoenue credis», «CTpoeHHe JTUCTOBON IIACTUHKMNY, «TKaHU KUBOTHBIX», «CKeJEeT YellOBEeKay,
«[InmeBapurensHas cucrema», «KpoBeHocHas cucreman, «JlpixarenpHas cucremay, «HepBHas
cucreMa», «Koxa», «Msblmeunas cucremMa», «BplienurenpHas cHCTEMa», «OHAOKPUHHAs
cucrema», «Ctpoenue MbIIb», «MmyHuteT», «KumeuHnononaoctHeie», «CxeMa HNUTaHUS
pacteHuii», «KpoBEeHOCHbIE CHCTEMBI MO3BOHOYHBIX UBOTHBIX», «CTpoeHHEe ruapel», «CTpoeHue
I1aHapun», «BHyTpeHHee cTpoeHHe noXAeBoro uepBsi», «HepBHas cuctema poio», «HepBHas
cucTeMa JIArymkn», «HepBHas cucrema npecmsikaromuxcs», «HepBHast cucrema nruny, «HepBHast
cucTeMa MieKonuTarmux», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl OJHOKJIETOYHBIX OPraHu3MOB,
MUKpOIpenaparbl TKaHEW, PaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIVIOKO)KHMX, YKUBBIE
HK3EMIUISIphl KOMHATHBIX PAacTeHUH, repOapuu pacTeHUM pa3HBIX OTIENOB, BIaKHBIE MpenapaTsl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECrO3BOHOYHBIX *MBOTHBIX, CKEJET YelOBEKa,
o0opynoBaHuE AJIsi JEMOHCTPAIMK MOYBEHHOTO U BO3JYIIHOTO MUTAHUS PACTEHUH, pacllerIeHus
KpaxMana M OeJIKOB Mo JeicTBueM (pepMeHTOB, 000pya0BaHUE JUISI JEMOHCTPAIMH OIBITOB 10



W3MEPEHHUIO JKU3HEHHOM EMKOCTM JIETKMX, MEXaHW3Ma JIbIXaTEJIbHbIX JBH)KCHUM, MOJIEIU
TOJIOBHOTO MO3Ta Pa3JIMYHbIX JKUBOTHBIX.

JlabGoparopHas pabora «/3yueHue TkaHeil pacTEeHUI».

JlabGoparopHas padora «3yueHue TkaHei )KUBOTHBIX».

JlabGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3mHokeHHMe U pa3BUTHE OPTAaHU3MOB

@DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecronoe (BK/IOYas BEreTaTHBHOE) U MOJoBoe. Buibl
0ecrooro pa3sMHOXKEHUS: TOYKOBaHUE, CIIOPYIIALMs, (pparMeHTalus, KIOHUPOBAaHHUE.

[TonoBoe pazmuoxxenue. [lonoBbie KiIeTKH, Wik rameThl. Meito3. Ctaguu meito3a. [loBeaenue
XxpoMocoM B Meno3e. Kpoccunrosep. bruosorndeckuii CMbICI Mel03a U I0JI0OBOTO Iipolecca. Meios
Y €ro MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3aponpiiieBoe pazButue. 'amerorenes y skuBoTHbIX. [1osioBbIe skene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. CiepmaroreHes u oorenes. CTpOEHHE MOJNOBBIX KIETOK.

OmiogoTBOpeHHEe M SMOPUOHAILHOE pPa3BUTHE JKUBOTHBIX. CIOCOOBI OIIIOIOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHONIOTHUS — HayKa O Pa3BUTHH
opraHusMoB. Mopgoecenez — 00Ha u3 enaeuvix npodiem smopuonocuu. Konyenyus mopghoeernos u
mooenu mopghocenesa. Ctaaunm >MOpUOTeHe3a KHUBOTHBIX (Ha mpuMmepe nsrymkn). [pobienue.
Tunsl npoOnenus. /Jemepmunuposannoe u HedepmuHuposanHoe Opobnenue. bracmyna, munol
onacmyn. OcoOEHHOCTH JPOOTEHUS MIIEKONUTAIOUINX. 3apObIIeBble JIUCTKU (TacTpPyJIALINA).
3akjgagKka OpPraHoB W TKaHEl W3 3apOJbIIEBBIX JIMCTKOB. B3auMmHOe BiMsHUE 4acTeu
pa3BHUBAOIIETOCS 3apobia (IMOpHOHATBHAS WHAYKIHNSA). 3aKJIaaKa TUIaHA CTPOSHUS KUBOTHOTO
KaK pe3yJabTaT MEePApXHUECKUX B3aUMOJCUCTBUIN TeHOB. BimsHue Ha 3MOpHUOHAIBHOE Pa3BUTHE
pa3IMYHbIX (DAaKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u passurue xuBoTHbIX. [TocTamMOpronansHblil iepuo. [IpsiMoe u HempsiMmoe pa3BUTHE.
PazButre ¢ Meramopdo3oM y OECIIO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX. bHojormaeckoe
3HAQYEHHE NPSIMOTO U HEMPSIMOTO pPa3BUTHS, WX pacHpoCTpaHEHHWE B TMpPUPOJE. THIBI pocTa
KHUBOTHBIX. DaKTOPBI PETYJSAIUU POCTa KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHOHATHHOTO
pa3BUTHUsL y KUBOTHBIX M uenoBeka. [lepmonbl oHTOreHe3za dyenoBeka. CTapeHHE U CMEPTh Kak
OMOJIOrMYECKHE MTPOLIECCHI.

Pasmuoxenue u pazutue pactenuil. ['ameropur u cnopodur. Meio3 B )KU3HEHHOM LMKIIE
pactenuii. OO6pa3oBaHue crop B mpolecce meiio3a. ['amerorenes y pacteHuil. Omno10TBOpeHHE U
pa3BUTHE PACTUTENIbHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTEHUH.
OO0pazoBaHue U pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KHUBOTHBIX.

JdemoncTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuubl u cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THIBI OECroNoro pa3MHOXKEHUS,
«Pa3MHOXEHNE XJIaMUIOMOHAbI», «Pa3MHOKeHUE 3BIIICHBI», «Pa3zMHOXKeHUE THAPB», «Meno3y,
«XpoMocoMmbl», «I'amerorenesy», «CTpoeHue AUIEKIETKA U CiepMaTo3onia», «OCHOBHBIE CTAIUU
oHTOreHe3a», «[IpsaMoe u HenpsiMoe pa3BuTuey, «Pa3BuTHe Maiickoro xykay», «Pa3Burue capanum»,
«Pa3BuTHe JArymkmn», «/{BoWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX pacTeHH», «CTpPOECHHE CEMSH
OJIHOJIONBHBIX U ABYAOJBHBIX PACTCHUW», «KU3HEHHBIN UK MOPCKOW KamycTb», «KW3HEHHBIN
LUK MXay, « KU3HEHHBIM LMK MANOPOTHUKAY, «KMU3HEHHBIN LIUKIT COCHBI».



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpENaparhl SHIEKIETOK U CHepMaTO30HJI0B,
Mozelb «L{uKIT pa3BUTHS JISATYIIKA Y.

JlaGoparopnass pabGora «/3yueHne CTpoeHHUS TIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenaparax».

IIpakTnueckas padora «BbliBIEHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI».

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBIICHUS W pa3BUTHS TeHETHKU Kak Hayku. Pabotel I'. Menaens, I'. ne @pusa,
T. Moprana. Ponp oreyecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Padorer H. K. Konbuosa, H. U.
Basunosa, A. H. Benosepckoro, I'. JI. Kapneuenko, FO. A. ®wmmyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHMYECKUE MOHATUS U CHMBOJIBI. |'OMOJIOTMYHBIE XPOMOCOMBI, aJUICJIbHbIE
I€Hbl, AJbTCPHATUBHBIE IPU3HAKHU, JAOMUHAHTHBIH M pELECCUBHBIA NPU3HAK, TOMO3MIOTA,
reTepo3uroTa, 4ucTas JHUHUA, THOpUAbl, reHoTur, (eHoTun. OCHOBHBIE METOJbl TE€HETHKU:
TUOPUA0TOTHUECKUMA, TUTOIOTHYECKHI, MOJIEKYIISIPHO-T€HETHUECKHIA.

JdeMoHcTpamun

[Moptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konbuos, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kaprieuenko, H0. A. ®unmunuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKPEIIUBAHUS».

JlabopaTopnas padora «/lpo3oduia kak 00bEKT FreHETHYECKUX UCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpumnoe ckpenuBanue. [lepBoiii 3axkoH MeHeNns — 3aKOH €IMHO0Opa3wsi THOPUIIOB
nepBoro nokosienus. [IpaBuno nomuHupoBanusi. Bropoit 3akoH MeHaenss — 3aK0H paculeIUIeHUs
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTUOPUTHOTO CKpelIBaHus. [ umore3a 4iucTOThl raMer.

AHanusupyromee ckpemuBanue. IIpoMmexxyTouHbIl Xapakrtep HacinenoBaHus. Pacienenue
MIPU3HAKOB IPU HEMOJHOM JOMHUHHPOBAHUU.

JurndpunHoe ckpemnBanue. Tpetuit 3akoH MeHienst — 3aKOH HE3aBUCUMOI'O HACJIEI0BaHUS
NpU3HAKOB. L{UToNOrNUYecKne OCHOBBI TUTHOPUAHOTO CKpPEIIUBaHUS.

CueruienHoe HacnenoBaHue mpusHakoB. Pabotel T. Moprana. CuemieHHOe HaciaedoBaHUE
I€HOB, HapYyIlIEHUE CIETIEHUS MEX/1y TeHaMU. XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBI MEXAaHHU3M OIPENEIECHUs Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi M TeTeporaMeTHbI mos. ['eHeTnueckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIIEHHBIX C TIOJIOM.

l'enotun kak wenmoctHas cucrtema. llneldoTponus — MHOXECTBEHHOE JCHCTBHE TEHA.
MHOXeCTBEHHBI ~ ajuienu3M. B3auMmonelcTBUE HeEaUIENbHBIX TeHOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tonmumepust.

['eHeTMYeCKUT KOHTPOJb pa3BUTHS PACTEHUM, JKUBOTHBIX M UEJIOBEKa, a TakKke
(U3MOIOrMYECKHUX TMPOIIECCOB, MOBEACHNUS U KOTHUTUBHBIX (pyHKUMH. ['eHeTHUYecKre MeXaHU3MBbI
CUMOHMOTreHe3a, MEXaHH3Mbl B3aUMOJICHCTBUS «XO3SIMH — MApa3sHT» U «XO35IMH — MHUKPOOHOMY.
I'eHeTnueckue acmeKThl KOHTPOJS M W3MEHEHHs HaCleACTBEHHOW HH(POPMALUU B TMOKOJICHHIX
KJIETOK 1 OPraHU3MOB.

JdemMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBelii 1 BTOpOi 3akoHBI Menaens», «Tpetuil 3akoH Menzaemns»,
«AHanuzupyloiiee ckpemuBanue», «HemomHoe nomuHupoBaHuey», «CIEIUIEHHOE HaclieJOBaHUE
MPU3HAKOB Yy Npo3oduiely, «I'enetnka mnona», «Kapuorumn udenosekay, «Kapuortun apo3zoduiby,
«Kapuotun nruns», « MHOKECTBEHHBIN ajiean3M», «B3anMoaencTere reHoBy.

OO6opynoBanue: MOAETb Ui JIEMOHCTPAIlMM 3aKOHOB €IWHO00pas3us TMOpUIOB IEPBOTO
MOKOJICHUS W pACIICIUICHUS MPU3HAKOB, MOJEIb Ui JEMOHCTpalUuy 3aKOHAa HE3aBHUCHUMOTIO
HacJeA0BaHUS MPU3HAKOB, MOJENb JJI1 JAEMOHCTPAlMU CLEIUICHHOI'O HACJEeIOBAaHMS IMPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoItipenapar: «/po3zodunar.

IIpakTnueckas padora «3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUA Y
TIPO30(UITBD.

IIpakTuueckass padora «/3yuyeHue pe3ynbTaTOB JUTHOPUAHOTO CKPEIIMBAHUSA Y
TPO30(UITBI».

Tema 13. 3aKOHOMEpPHOCTH H3MEHYUBOCTH

B3aumopneiictBue reHotuna W cpeasl npu  GopmupoBaHuH (GeHOTHNA. M3MEHYMBOCTH
npusHakoB.  KayecTBeHHbIE M KOJMYECTBEHHBIE  MPU3HAKUM. Buasl  MU3MEHUYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

Monudukanyionnass U3MeHUYUBOCTh. Ponb cpenbl B ¢GopMUpoBaHHH MOAUDUKAIIMOHHOM
n3MeHuuBoctu. Hopma peakumu npusHaka. Bapuanumonsslii psin v BapuauuoHHas kpusas (B.
Noranucen). CoiicTBa MOIU(UKAIIMOHHON H3MEHUYMBOCTH.

'enHoTunuueckass u3MEeHUMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOM HW3MEHUYMBOCTH. Buabl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTuBHasT M3MEHYMBOCTh. MeH03 M IOJOBOM MPOIECC — OCHOBAa KOMOWHATHUBHOM
W3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JaHUM I€HETHYECKOTO pa3HOOOpas3us B
npezesnax 0JHOro BUAA.

MytainmonHass HM3MEHYMBOCTh. Buapl MyTalnuili: Te€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE W HWHIYIUPOBAHHBICE MYyTalMu. SnepHble W IUTOIUIA3MAaTHYECKUE MYTallUHU.
CoMaruueckre W TOJOBble MyTanuu. [IpudyvHBI BO3HUKHOBEHUs MyTanuid. MyTareHbl U HX
BIIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O IMpolecca. 3aKOH TOMOJIOTMYECKHX
psgoB B HacnencTBeHHoW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTD H
HAaCJIEACTBEHHOCTb.

Onucenemuxa u 3SNUCEHOMUKA, POJb DNUSEHEMUYECKUX (Gakmopos 6 HaAcieo008aHuu u
UBMEHYUBOCNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoncTpanuu

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

Tabmuubpt u cxembl: «Buasl u3MeHUHMBOCTH», «MoauduKkanMoHHAasE W3MEHUYHUBOCTDY,
«KoMOuHaTHBHAs M3MEHUYUBOCTHY, «Meiio3», «OmnonoTBopeHue», «l eHeTudeckue 3a00IeBaHUSL
yesoBekay, « Buasl Mmyranuin.

OOGopynoBaHue: >KUBbIE U TepOapHbIE HDK3EMIUSIPHl KOMHATHBIX PACTeHHUH, PUCYHKHU
(dboTorpadun) >KHBOTHBIX C Pa3JIMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi  pabGora  «lccrenoBaHne — 3aKOHOMEPHOCTEM  MOAU(DHUKAIIMOHHOM
W3MEHUYMUBOCTH. [ocTpoeHNE BapUaIIMOHHOTO PsAJla U BApUALMOHHON KPUBOM».

IpakTuyeckasi padora «Mytaruu y 1po30(risl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTuka 4yesoBeka

Kapuotun uenoBeka. MexayHaponHass MporpaMma HCCIEIOBAHMS T€HOMa YeJIOBEKa.
MeToapl M3Y4eHHS TEHETUKH 4YeJOBeKa: T'eHEaJOTHYECKHil, OJM3HEIOBBIM, UTOT€HETHYECKUN,



MOMYJISIIMOHHO-CTATUCTUYECKUM,  MOJIEKYJSIpHO-TeHeTHuecKUii. COBpEMEHHOE  ONIpeleIeHHE
TEHOTHIIA: ITOJIHOTEHOMHOE CEKBEHMPOBAHME, T€HOTUIIMPOBAHUE, B TOM 4uciie ¢ nomousro IIP-
aHanu3a. HacnencrBeHHble 3a00s1eBaHus yeloBeKa. |'eHHbIE U XPOMOCOMHBIE OOJIE3HH YeJIOBEKa.
bonesHun ¢ HacleACTBEHHOW IPEAPACIOIOKEHHOCTBIO. 3HAYEHHE MEJULMHCKOM TIE€HETHUKU B
IIPEIOTBPALCHUN U JICYEHUH TE€HETUYECKMX 3a00JeBaHUil 4YesloBeKa. MeIuKO-TeHETUYECKOe
KOHCyJbTUpoBaHue. CTBOJIOBbIE KIIETKU. [IoHSATHE «TE€HETMYECKOro rpy3a». DTHUYECKHE acCIeKThl
UCCIIeIOBaHUM B 00J1aCTH pelakKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (akTOpbl MOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEIOBEKAa K (PU3HMUECKOMY MU
XMMHMYECKOMY 3arpsi3HEHUIO OKpYJKaroWEel cpeasl. I eHeTnyeckas npeapacnoiokeHHOCTh YEJIOBEKa
K I1aTOJIOTUSIM.

JdemMoHcTpanuu

Tabmuuel n cxemsl: «Kapuotun uyenoBeka», «MeTolbl H3yuyeHHs] T€HETUKU YEJIOBEKa»,
«["eneTnueckue 3a00J1€BaHUS YEIOBEKa.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cenekuusi oprann3mMosn

JloMecTukanuss M CeJEKUMs. 3apOKICHHE CEJNEeKIMM WM AoMecTuKauuu. Yuenue H. U.
BaBuniosa o LleHTpax NpoucxoxaeHUs U MHOrooOpa3usi KylIbTYPHbIX pacTeHuid. Posb cenexiuu B
CO3/IaHUU COPTOB PacTeHUU U MOpPOoA >KUBOTHBIX. CopT, MOopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX
psIOB B HaciencTBeHHOM m3meHunBocT H. WM. BaBuiioBa, ero 3HadeHHe I CEJIEKLMOHHOU
paboTHI.

Mertoabl ceneKIMOHHOW paboThl. MICKyCCTBEHHBIH OTOOp: MacCOBBIM M MHAWBUAYaJIbHBIN.
Otanbl KOMOWMHAIMOHHOW cenekiuu. Vcneitanne npousBoauteneit mo moromMcTBy. OTOop MO
TCHOTHITY C MTOMOIIBIO OIEHKH (PEHOTHIIa TIOTOMCTBA M OTOOp IO T€HOTHUITY C TIOMOIIBIO aHaN3a
JHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJl CeJNEeKIHMOHHOM paboTel. PaguanuoHHBI U
XUMHUYECKUH MyTareHe3 Kak MCTOYHHMK MyTalud y KyJIbTYpHBIX (OpM OpraHu3MOB.
Hcnonb30BaHrne T€eHOMHOTO pelakTUpOBaHMs U MeToJ10B pexkoMOuHaHTHBIX JIHK mist momyueHus
HCXOJHOr0 MaTepuaa JUlsl CEJIEKLUN.

[lonyyenne  momumiaouaoB.  BHyTpuBupoBas  rubpuaumzanus.  biauskoponcrtBeHHoOe
CKpelllMBaHue, I UHOpuAUHT. HepoacTBeHHOE cKpelBaHue, Wi ayTOpuauHr. I'erepo3uc u ero
npuunHbl. Mcnonp3oBanue rereposuca B cenekuuu. OtnanéHHas rudpuauszanus. [Ipeononenue
Oecruionys MEXBUIOBBIX THOPUAOB. [IOCTMIKEHUS CeNEeKIMHM PAacTeHUN M KMBOTHBIX. «3enénas
pesonroyusy.

CoxpaHeHHe M H3Y4YEHHME T€HETUYECKUX PECypCOB KYJIbTYPHBIX PAaCTEHHUH M HX JUKHX
ponuyen Juis co3JaHusl HOBBIX COPTOB U TMOPHIIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpamenue u ynpasieHue 2eHemudecKUMU pecypcamiu CelbCKOXO3AUCMEEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YENAX YIVUULEHUs CYUWeCMBVIOWUX U CO30AHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucie ¢ NpUMeHeHuem COBPEMEHHbIX MemO008 HAYYHLIX UCCIe008AHUL, Nepeoosblx uoell u
NnepcneKmueHbIX MexHON02UIL.

JdemMoHcTpanuu

IToptpersr: H. . BaBunos, 1. B. Muuypun, I'. /I. Kapneuenko, I1. II. Jlykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipr u cxembl: «LleHTpbI TPOUCXOXKIEHUS U MHOTrooOpa3usi KyJlbTYPHBIX PAacTEHUII»,
«3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEICTBEHHOM W3MEHYMBOCTH», «METOIbl CEJIEKINN»,
«Otnanénnas rubpuanzanusy», «Myrtareses».



JlabopaTopHasi pabora «/I3yyeHure cOpPTOB KyJIbTYpHBIX PAacT€HHUH U MOPOJ JOMALIHUX
KUBOTHBIX).

JlaGoparopHas padora «3yueHne METoA0B CENEKIIUN PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUII».

IKckypeust «OCHOBHBIE METOJbI U JIOCTHKEHUSI CEJIEKI[MM PACTEHUW M >KUBOTHBIX (HA
CENIEKIIMOHHYI0 CTaHIUIO, IUIEMEHHYIO ()epMy, COPTOHMCIBITATENbHBIM Y4YacTOK, B TEIUIMYHOE
XO035IICTBO, B J1a0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TUSl M CHHTETHYECKAS OMOJIOT U

OOBbeKTbl, HUCHONb3yeMble B OHMOTEXHOJOTMH, — KIETOYHbIE M TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, MX XapaKTepUCTUKA. TpaguiMoHHAs OWOTEXHONOTHA: XJeOomeuyeHue,
MOJTyYeHHE KHUCIOMOJIOYHBIX IMPOAYKTOB, BHHOnAENHE. MukpoOuonornueckuii cunrte3. OOBEKTHI
MUKpOOHOIOrnyecKux TexHomaoruii. [IponsBoacTBo Oenaka, aMUHOKUCIOT U BUTAMUHOB.

Co3manve  TEXHOJIOTMM M HMHCTPYMEHTOB  LICJICHANPABIEHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C II€JIbIO IIOJyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COEpKAIlUX HE
BCTPEUAIOLIUECS B IPUPOJE ONOCUHTETUYECKUE ITYTH.

Knerounass umnxkeHepuss. MeToapl KyJabTypbl KIETOK U TKaHEHd pPACTEHUN M >KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3amuss M comMaTHueckuili smOpuorenes. Mcmomb3oBaHue
raluionJIOB B CEJIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NOJIUKIOHATbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKLIMS AWLIEKIETOK U KJIOHUPOBAHHME XKUBOTHBIX. METOJ TpaHCIUIAaHTAlMHU s/Iep KIETOK.
Texunonocuu  0300poGieHUs,  KYIbMUBUPOBAHUS U  MUKPOKIOHAILHO20 — DA3SMHONCEHUS.
CEeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAass U TE€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 I'e€Ha M KOHCTPYHPOBAHHE
pexombunantueix JIHK. Cozoanue mpamnceennvix opeanusmos. JoCTHXKEHUS W TMEPCHEKTHBBI
XPOMOCOMHOM U T€HHOI MHXKEHEPUU. DKOJOTHYECKHE U AITHUECKHUE TPOOJIEMbl TeHHOW UHKEHEPHUH.

Menununckue OuorexHosoruu. Iloctrenomuas uudposas menunmua. [ILP-auarnocruka.
MeTa0onOMHBINM aHaJIN3, TEHOLIEHTPUYECKUI aHAIN3 MPOTEOMa YeJOBeKa ISl OLIEHKH COCTOSHUS
ero 370poBbs. Vcnoabp30BaHuEe CTBOJOBBIX KieToK. TapreTHas tepamnus paka. 3D-Onmomnxenepus
Ui pa3paboTKu (yHIAMEHTAIBHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/1aHUs KOMILUIEKCHBIX
TKaHEeW CcOoYeTaHUEM TEXHOJIOTUHA TPEXMEPHOro OMONPUHTHHra M ckadoyguHra Uisl perieHus
3a7a4 NePCOHATM3UPOBAHHON METUILIMHBI.

Co3ngaHue BEKTOPHBIX BakKIUH C IeJbl0 oOecredeHnss KOMOWHHPOBAHHOM 3alIUThI OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYISAPHBIX MeXaHM3MOB (yHkiuoHupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00J1€BaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuie! u cxeMmbl: «cnonbp3oBaHHEe MUKPOOPTaHU3MOB B IIPOMBIIIUIEHHOM MTPOU3BOJICTBEY,
«Knerounast uHxeHepusn», «l'eHHass HTHXEHEPUsI».

JlabopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «IlonmydeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

IKcKypenst «bruoTexHoIOrus — Ba)kKHEWIIas NMPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOJICTBO)Y.

11 kaace

Tema 1. 3apoxneHue u pa3BuTHE YBOJIOIHOHHBIX NIPEACTABJIEHUI B 0M0OJI0TUM



OpomtornonHas Teopus Y. Jlapsuna. IIpennocsuiku BOSHUKHOBEHUS napBuHU3MA. JKU3Hb U
Hay4Has aedareiabHocTs Y. /lapBuHa.

JIBroKy1Me cuiibl 3Bosonuy BUI0B 1o Y. JlapBuHY (BBICOKAas MHTEHCUBHOCTb Pa3MHOKEHUS
OpPraHU3MOB, HACJEJICTBEHHas M3MEHUMBOCTb, OOpb0a 3a CyIECTBOBAHUE, €CTECTBEHHBIH W
HCKYCCTBEHHBII 0TOOD).

Odopmiienne cunterndeckoit Teopun sBomtoruu (CTD). HeirpanpHas Teopusi SBOJIIOLNH.
CoBpeMeHHass 3BOJIIOLIMOHHAsA OWOJOrHs. 3HAYEHUE HBOJIOLUOHHONW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

JdemoHcTpauuu

IToptpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xongeitn, J. K. benses.

Tabmuubl u cxembl: «Cuctema xuBoit npupoasl (mo K. Jluauero)», «JlecTHHIa >KMBBIX
cymectB (1o Jlamapky)», «Mexanusm (HopMupOBaHMsI MPUCIIOCOOJIEHUH y PACTEHUH U >KHBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. [lapsuna», «Haxoaxu Y. [dapsunay,
«Dopmbl 00prOBI 3a cymiecTBoBaHue», «Iloponsr romybeit», «MHOrooOpasue KyabTYpHBIX (GOpM
Karyctel», «llopoasl AOMalIHUX >KUBOTHBIX», «Cxema o0pa3oBaHMs HOBBIX BHIOB (1o Y.
HapBuny)», «CxeMa COOTHOLIEHHs JBHXYIIMX CHJI 3BOMIOUUNY», «OCHOBHBIE I1OJIOKEHUS
CUHTETUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. Mukpo3sBosonus 4 eé pe3ybTaThl

[lonmynsanus kak 5>JIeMEHTapHas exuHUNna HBoirolud. COBpeMEHHbIE METOIbl OLEHKH
IEHETUYECKOro pa3Hoo0pa3us M CTPYKTYphbl HOMyJsAluid. M3mMeHeHue reHopoHaa MONyJIsIUMUA Kak
AJIEMEHTAapHOE 53BOJIOLMOHHOE SBJIEHME. 3aKOH TIeHeruyeckoro pasHoBecust [Ix. Xapnau, B.
BaiinGepra.

OneMeHTapHble (HAaKTOphl  (IBMDKYILME CHJIBI) 3BOJIOLMH. MYTAalMOHHBIM Mmpolecc.
KomOunaTuBHas n3MeHUnBOCTh. [[pelid reHoB — ciiyyaiiHble HeHaNpaBICHHbIE U3MEHEHUS 4acTOT
ameneld B nomymsnuax. Jddext ocHoBatens. Dpgexm Oymuliounozo eopaviuuka. CHudicenue
2EHeMUYecKo20 pazHooopasus: npudunsl u cieocmeus. llposenenue s3ghghexma opeiigpa cenos 6
oonvwux u  manvix nonynayuax. Murpanun. M3omauus  nmomynsuuit:  reorpaduueckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAS).

EctectBenHblil 0TOOp — HanpaBistouuil pakrop 3BoatoLuu. POPMBI €CTECTBEHHOTO 0TOOpA:
OBWOKYIIMM, — CTaOWIM3MpYyIOIIMKA,  paspbiBaomiuii  (au3pyntuBHbIA).  IlomoBoit  oTOOD.
BoO3HHUKHOBEHNE U 3BOJIIOLUS COLMAIIBHOTO ITOBEICHMS JKUBOTHBIX.

[TpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3ylbTaT MHUKPOIBOJIOLUUHK. Bo3HUKHOBEHHE
npucnocoOIeHni y opranuzMoB. ApoMopdo3sl u uaunoagantanuu. [Ipumepsr npucnocoOneHuil y
OpraHu3MoB:  MopdoJorudeckue,  (pu3nogoruyeckue, OHOXMMHUYECKHE,  IOBEACHUYECKHE.
OTHOCHUTENBHOCTD MPUCHTOCOOTEHHOCTH OPraHU3MOB.

Bun, ero kputepuum M cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHMKPO3BOJIOLHMU.
M3onmsaumst — ximroueBod  (akTop BUmooOpazoBanusa. [lytm u  crmocoObl  BUI000pa3oBaHUS:
ajutonatpudeckoe  (reorpaduueckoe), CHUMIIATPUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE)
(monurutonan3anus, rudpuau3anys). JauTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHnu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  sBomonMoHHOM  OmosoruM B pa3pabOTKe HAYYHBIX METOJOB  COXPaHEHHUS
OouopazHooOpazusi. MHKpPOIBOJIOLMS M KOABOJIOLMS Mapa3uTOB MU HMX X035eB. MexXaHHU3Mbl
(GhopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu



IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuuel u cxembl: «MyTallMOHHAsE W3MEHYMBOCTHY, «llomynsIMOHHas CTPYKTypa BHIA»,
«Cxema mposiBICHHMS  3akoHa  Xapau—BaitHOepra»,  «JIBWXKymnue  CHIBI  DBOJIIOIUNY,
«OKoJoruyeckass H30JALMsA TONyJSIUMA  ceBaHCKOM  (openw», «['eorpaduueckas H30IALMS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIBI NAypcKoi», «[lomyssiMOHHBIE BOJHBI YHCICHHOCTU
XMITHUKOB M JKepTB», «(CxemMa JeWcTBUS €CTEeCTBEHHOro oroopa», «Dopmbl OOppOBI 3a
CYLIECTBOBAHHEY, «MHayCcTpHaIbHBIN MEJIaHU3M», «OKuBbie HCKOIIacMBbIE»,
«IlokpoBUTENBCTBEHHAsT OKpacka KHUBOTHBIX», «lIpenynpexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «lIpucnocobieHHOCTs OpPraHu3MOB M €€ OTHOCUTEIbHOCTHY,
«Kputepun Buma», «Buabl-nBoitHukm», «CTpykTypa Buaa B npupoae», «CrocoObl
BunooOpasoBanusi»,  «leorpapuueckoe  BUpOOOpa3oBaHHE  TPEX  BHJOB  JIAHABIIICHY,
«JKoJ0ruyeckoe BHJI000pa3oBaHMe BHIOB CcUHMLY, «llomumuionnasl pacteHuit», «KamycTHO-
peleuHbIi rHopuI.

Ob6opynoBanue: repOapuMl pacTeHUN, KOJJICKIMM HACEKOMBIX, 4ydeda NTULl U 3Bepei c
IpUMEpaMu pPa3JIMYHBIX IMPUCIOCOOJIEHUH, uYyuyena MNTULl W 3Bepell pas3HbIX BHUAOB, Irepdapuu
pacTeHuil GJIM3KUX BUI0B, 00pa30BaBLIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BplsiBIIeHHE H3MEHYUBOCTH y 0COOEH OJTHOI'O BUAAY.

JlabopaTopuasi padora «IIpucnocobieHuss OpraHu3MOB H HMX  OTHOCHTEIbHAs
11eIeCO00Pa3HOCTHY.

JlaGopaTopHas padora «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3BoIOLUs U eé pe3yJIbTaThI

MeTtoapl u3yueHuss Makpol3Boitonuu. [lameoHTonornueckue MeTosbl U3y4eHUsl SBOJIOLUU.
[Tepexonnbie GopMbI U GUIIOTEHETUYECKHE PSIIBI OPTAHU3MOB.

buoreorpapuyeckue Meronpl n3ydeHus 3Boaronuu. CpaBHeHHe Guiopbl U (hayHbI MAaTEPUKOB
1 ocTpoBOB. buoreorpapuyeckue odnactu 3emMan. BUgbl-3HIEMUKN U PETUKTHI.

OMOpPHUOIOrMYECKUE U CPAaBHUTEIBHO-MOP(OIOTUYECKUE METOJbl HM3YUEHHUS SBOJIIOLMH.
I'eHeTnyeckue MeEXaHU3Mbl SBOJIOLUU OHTOT€HE3a M TOSBJICHHUS 3BOJIOIMOHHBIX HOBIIECTB.
I'oMosiorvuHBIE W aHAJOTUYHBIE OpraHbl. PylIMMEHTapHbIE OpraHbl U aTaBU3Mbl. MOJEKYJISpPHO-
reHeTHYeCKue, OMOXUMUYECKHE U MaTeMaTHUYeCKUEe METOJIbl U3yUeHHs IBOJIOIUH. ['OMOIOTHYHBIE
reHbl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XPOMOCOMHBIE MYTAI[MH U 3BOJIIOIHS TEHOMOB.

OO111e 3aKOHOMEPHOCTH (TIpaBUJIa) BOIOLMH. [Ipunyun cmenst ¢hynxyuti. HeoOpaTumMocTsb
HBOJIIOLIMU. AflanTUBHAA paanuanusa. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUN.

JdemMoHcTpanuu

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuupl U cxembl: «DUIOreHETHUECKUH Psl JIOMAAN», «APXEONTEPUKC», «3Bepo3yObie
auepel», «Crerouedansl», «Punnogure», «CeMeHHble NanoOpoTHUKWY», «buoreorpaduyeckue
30HBI 3emnm», «[peid konTHHEHTOB», «PenukThl», «HaudanpHble cTaguu >MOPUOHATBHOTO
Pa3BUTHS MO3BOHOYHBIX KUBOTHBIX», «['OMOJOTHYHbIE U aHAJIOTUYHBIE OpPraHb», «PyaMMEHTbI»,
«ATaBU3MBI»Y, «XPOMOCOMHbIE HAaOOpBHl 4YEOBEKa U IIMMIIaH3e», «lJ1aBHbIE HampaBlIeHUS
3BOJIOIUIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIOLIMNY.

O6opynoBaHue: KOJJIGKIUHU, TepOapuu, MYJISDKM HMCKOMAEeMbIX OCTaTKOB OPIaHHU3MOB,
MYJISKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJUMEHTApHBIX OpPraHOB M aTaBHU3MOB, KOJJIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxneHue u pa3BUTHE JKM3HH HA 3emJie



Hayuynple THMOTE3bl NPOUCXOXKACHUS KU3HU Ha 3emie. AOHUOTEHE3 W TMaHCIEPMHS.
JloHay4yHble TPEACTABICHHUS O 3apOKICHUM >KM3HU (KpealroHu3M). ['HUmore3a MOCTOSIHHOTO
caMO3apoKJICHHS XU3HU U €€ omnpoBepxkeHue onbiTamu ®. Penu, JI. Cnannanuanu, JI. Ilactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 3Tamnbl HeOpraHumdeckoi spoitouuu. IlnanerapHas (reosornyeckasi) BOJIIOLMSL.
Xumuueckasi I3BOJIIOIUsA. AOMOTEHHBIH CUHTE3 OPraHUYECKUX BELIECTB U3 HEOpraHuyeckux. OmbIT
C. Mumnepa u I'. FOpu. O6pazoBanue moimmepoB u3 MoHoMmepoB. KoarepBarHas rumoresa A. .
Omnapuna, runore3a neppudHoro OympoHa Jx. XosmeliHa, reHeTHveckas runotesa ['. Mémnepa.
Pu6osumsr (T. Yek) m rumoresa «mvupa PHK» V. TI'mnbGepra. dopmupoBanue memOpaH u
BO3HUKHOBEHHE IIPOTOKJIETKH.

HUctopus 3emuin u Meroabl €€ u3ydeHus. VIckormaeMble OpPraHUYECKHME OCTATKH.
l'eoxpononmoruss u e€ wmeronsl. OtTHocuTenbHass U a0CONIIOTHAS  T€OXPOHOJOTHS.
['eoxpoHoOnOrnyecKkas 1mkasa: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

Hauanbnbie sTanbl opraHuueckod 3Bostrouuu. [losBiIeHHME M 3BOMIIOLHUS TEPBBIX KIETOK.
Opomtonusi  Merabonu3Ma. Bo3HuKHOBeHHME mepBbIX 3kocucTeM. COBpEMEHHbIE MHKPOOHbBIE
OMOTUIEHKHU KaK aHAJIOT MepBbIX Ha 3emuie coobectB. CTpoMaTonuTel. [IpoKkapuoThHI U 3yKapUOTHI.

[Ipoucxoxaenue HykapuoT (cuMOUOTEHEe3). DBOJIOIMHOHHOE MPOUCXOXKICHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tamnbl BOJIOIUHU BBICIIMX pacTeHuil. OCHOBHBIE apoMop(}o3bl pacTeHuil. Brixon
pacteHuil Ha cymy. llosiBneHue crnopoBbIX pacTeHUM M 3aBoeBaHHEe UMHU cymHd. (CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHIA.

OCHOBHBIE dTambl HBOJIOUUN KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX THUIOB. [lepBbrie XOpaoBbie
*UBOTHbIE. JKU3Hb B Boje. DBONOLMS MO3BOHOYHBIX. [Ipoucxoxknenue ampuOuit u penTuiImid.
[TpoucxoxaeHne MiCKoMHUTAOMUX # n0THI. [IpuHImMN KiIroueBoro apomopdosza. OcBoeHue
0€CT03BOHOYHBIMHU Y TTO3BOHOYHBIMU KUBOTHBIMU CYIITH.

Pa3BuTHe xu3HM Ha 3eMile IO 3paM U MEpUOJaM: apXel, MPOTEPO30H, NaIe030i, ME3030H,
KaifHOo30#. OOIast XapakTepuCTUKa KIMMaTa M reoJIoTUYecKuX mpoieccoB. [losBneHne u paciBeT
XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHME: €ro YCJIOBUS M BIUSHUE Ha Ta30BbIi COCTaB
aTMocCdepBhl.

MaccoBble BbBIMHUpaHUsI — SKOJOTMYECKHE KPHU3HCHI Mpouuioro. I[IpuumHbBl U CleacTBus
MaccoBBIX BbIMHUpaHHUil. COBpEeMEHHBIH HKOJIOTHUYECKUH KpHU3ucC, ero ocobeHHoctu. [IpobGrema
COXpaHeHHUs OrMopa3zHoo0pa3us Ha 3emile.

CoBpemeHHas cucrteMa OpraHuueckoro Mmupa. [IpuHIMNBI KiIacCU(pUKAUU OpPraHU3MOB.
OcCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoncTpanuu

[Moptpersr: ®@. Penu, JI. Cnamnanuanu, JI. Tlactep, . . Meunukos, A. U. Onapun, Ix.
Xonneiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmumer u cxembl: «Cxema ombita @. Penam», «Cxema ombita JI. IlacTepa mo u3yueHUIO
camo3apoxJeHus xuzHn», «Cxema ombita C. Mumnepa, I'. FOpu», «3OTansl HeopraHuyeckou
sBosoMmMy», «l'eoxpoHonmornyeckas mkana», «HauanbHble 3Tambl OPraHUYECKOW SBOIIOLUNY,
«Cxema o0Opa3oBaHHs DYKapHOT MyTEM CUMOMOTeHe3a», «CrucTeMa )KUBOW MPUPOb», «CTpoeHHe
BUpyca», «Apomophosbl  pacteHuil», «PunnOMUTEY, «OTHOKIETOYHBIE  BOAOPOCIHY,
«MHOroKIeTOYHbIE BOJOpOCHny, «Mxu», «llanopotHukuy, «['onocemenHbie pacTeHus», «Opranbl



[[BETKOBBIX pacTeHHii», «CxeMa pa3BUTHUS IKHUBOTHOTO MHUPa», «ApoMOp(]o3bl KUBOTHBIXY,
«[Ipocretimmey, «Kumeunononoctueiey, «I[lmockue dwepBu», «UneHucronorue», «PoIOBI»,
«3eMHOBOAHBIEY, «lIpecMmbikarommecsy, «lItune», «Mraekonuraromue», «Pa3Butne XU3HH B
apxeickoil spe», «Pa3BUTHE KU3HU B MPOTEPO30MCKON 3pen, «Pa3BUTHE KU3HU B MaICO30MCKOM
ape», «PasBurHe KU3HM B ME3030MCKON dpe», «Pa3BUTHE JKHU3HM B KalHO30MCKOM 3pey,
«CoBpeMeHHas CCTEMa OPraHUYECKOT0 MUPay.

O6opynoBanue: repdbapuu pacTeHUN pa3IUYHbIX OTIENIOB, KOJUIEKIIMM HACEKOMBIX, BJIaYKHBIE
npenaparsl KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIUM HIJIOKOKHMX, CKEJIEThl MO3BOHOYHBIX
YKUBOTHBIX, dyyena MTHI] U 3BepeH, KOJUIEKIIMN OKaMEHEJIOCTEH, MOJIE3HbIX UCKOMAEMBbIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas paGora «MoaenupoBanue omnbiToB Mumnepa—tOpu 1o
M3Y4YEHUIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHON aTMochepe».

JlaGoparopnass pabora «l/3yuyeHHMe UM ONUCAHME MCKOMAEMBbIX OCTAaTKOB JPEBHUX
OpPraHHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS PACTEHUN PAa3HBIX OTAEIOB.

IIpakTnueckas padora «/3ydyenue ocoOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX .

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AaHTPOIOTeHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOJIOTUH.

CraHOBJIEHHE TPEACTABIECHUN O IPOUCXOXKACHUU YeJIOBeKa. PenuruosHble BO33pEHMSL.
CoBpeMeHHbIE HayUYHbIE TEOPUH.

Cxo0ACTBO uenoBeKa ¢ )KUBOTHBIMU. CUCTEMAaTHYECKOE TOJIOKEHUE yesoBeKka. CBUIETEIbCTBA
CXOJICTBA YEJOBEKA C JKMBOTHBIMH: CPaBHUTEILHO-MOP(OIOTHYECKUE, 3IMOPHOIOTHIECKHUE,
¢buznonoro-6MoXxuMuIecKue, mopeaeHueckue. OTINYNS YeIoBeKa OT KHUBOTHBIX. [IpsMoxoxkaeHne
U KOMIUIEKC CBA3aHHBIX C HMM IpPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOMl CHUTHAJIbHOM
CUCTEMBI.

JBmxyme cuibl ((hakTophl) aHTPOTIOTeHe3a: OMOJIOrHYecKHe, coluaibHbie. COOTHOIIEHUE
OMOJIOTUUECKHUX U COITHATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMU aHTpornoreHeza. PanHue veraoBekooOpazHble 00€3bsHBI (IIPOKOHCYIIBI) U
paHHUE TOHTUABI — OOIIME NMPEAKH YeIOBEKOOOpPa3HbIX 00€3bsiH U JroJeH. ABCTPAJIONUTEKU —
JBYHOTME TpeAku Joaer. YUenoBek yMenbld, NEpBbIe W3TOTOBICHHS OpyAud Tpyna. Yenosek
MPSIMOXOJISAIIUN W TIEPBBINM BBIXOJ JIOJeH 3a mpenensl Adpuku. YenoBek reinensOeprckuii —
o0IIMI MpeIoK HeaHJIepTaNIbCKOro YelloBeKa M 4elloBeKa pa3yMHOro. YeraoBek HeaHIepTalbCKUi
KaK BHJ JIOACH XOJIOAHOrO KJIMMara. YeaoBEeK pPa3yMHBI COBPEMEHHOIO THIA, IEHUCOBCKUI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreneTrka 1 najaeoreHoOMuKa.

DOBOJIOIUS COBPEMEHHOI'O 4YesloBeKa. EcTecTBEeHHBbI 0TOOp B MNOMYNSIIMIX YelIOBEKa.
MyrtannoHHblii mporiecc U nonuMopdusM. [lomynsimroHHBIE BOMHBI, Ipeiid T€HOB, MUTpaIus U
«a¢deKT OCHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue packl. [lonatue o pace. bornbiime pacel: eBpomneoujHas (eBpasuiickas),
aBCTpajo-HerpouiHas (3KBaTopuaibHasi), MOHIOJIONIHAs (a3uaTcKO-aMepuKaHcKasi). Bpems u mytu
pacceneHusl 4yeloBeKa IO IaHeTe. EMMHCTBO denoBeueckux pac. HaydHas HeEcOCTOSITENBHOCTH
pacuzma. IlpucnocoOneHHOCTh YeIoBEeKa K pa3HbIM YCIOBUSM OKpYsKarolled cpensl. BiusHue
reorpaduyeckoil cpeabl U peiida reHoB Ha MOP(OIOTHIO U PUINOJIOTHIO YEJIOBEKA.

MexauciumnianHapabie  MeTonbl B (usnueckod  (OMOJIOTHYECKON)  aHTPOMOJIOTHH.
OBOJIOIIMOHHAs AaHTPOIIOJIOTHS M NAJIEOAHTPOIIOJIOT M YEIOBEUECKUX MOMYIAuil. buoconuanbHbie



WCCIICIOBAHMS TPUPOJIBI YenoBeka. MccnenoBanue KO3BOMIONNUN OMOIOTHYECKOTO U COIUAIIBHOTO B
YeJIOBEKE.

JdemoHcTpauuu

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

Tabmuubt u  cxembl: «MeToabl  aHTpomoiorum», «['OJOBHOM  MO3r  4eIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKelIeT 4YeloBeKa M CKelleT IIMMITaH3e», «PyIuMeHTh u
aTaBU3Mbl», «JIBIDKyIIME CHJIBI ~ aHTPOIOTEHEe3a», «OBOJIIOIHMOHHOE JpPEBO  YEJIOBEKay,
«ABcTpasionuTek», «YemoBek ymenblit», «HemoBek NpAMOXOAUIMI», «JI€eHUCOBCKHI 4YEIOBEK)
«Heanpnepranbip», «KpomanboHuby, «lIpenku yenoBekay, «ITarbl H3BOJIIOLHUH YeIoBekay, «Pachl
YEJIOBEKay.

O6opynoBanue: MyJSDKH OKaMEHENOCTEH, MPEIMETOB MaTepUalbHOW KYyIbTYPhI MPEIKOB
yenoBeka, penpoaykiuu (pororpadun) KapTuH ¢ MUDOTOTHISCCKUMHA M OMOJIEHCKUMH CIOKETaMU
MIPOMCXOXACHUS ueloBeKa, (ororpaguu HaXOJOK MCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJeT
YeJIoBeKa, MOJENIb Yepera 4YelioBeKa M 4eperna IMIUMITaH3€, MOJENb KHCTH YeJIOBEKa M KHUCTU
IUMIIaH3€, MOJIEJIN TOpCca MPEIKOB YeI0BEKa.

JlaGopaTopnasi padora «/3yueHue ocoOOEHHOCTEH CTPOCHHUS CKEJIeTa YelOBeKa, CBA3aHHbIX
C MIPSMOXOXKICHUEM.

IIpakTnueckas padora «/3yueHue 3K0JOrMYECKUX aJaNTalUNA YETOBEKay.

Tema 6. DkoJioruss — HayKa 0 B3aMMOOTHOILIEHUSIX OPTaHM3MOB U HAIOPTraHU3MEHHBIX
CHCTEM C OKpY:Kawleil cpexoi

3apokaeHne U pa3BuTue 3Kosoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe, H. A. Cesepiiosa,
3. I'exkenst, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun skonoruu. CBsi3b 3KOJOTUH C APYTUMU
HayKaMH.

Metoasl akonorud. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B JIKOJIOTHUU: MPUPOIHBIC U
naboparopHbie. MogenupoBaHue B SKOJIOTHH. MOHUTOPHHI OKpYXarolied cpeabl: JOKalbHBIMH,
pPEruoHANIbHBIN U TJI00AJIbHBIN.

3HavYeHHE SKOJOTMUECKUX 3HAHUM MJisi 4YelloBeKa. DKOJIOTMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBsi3ed 4YesnoBeuecTBa ¢ HOpupofor. DOpMHpPOBAHHE HKOJOTUYECKOH KYJIbTYphl U
9KOJIOTUYECKON IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuiel 1 cxemsl: «Pa3nensl skomorumy», «MeToasl dKoIorum», «CxemMa MOHUTOPHHTA
OKpY>KaroIen Cpesib».

JlaGopaTopHas padora «/3ydeHrne METOI0B IKOJIOTHIECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl u cpefa o0UTAHUS

Dkosnoruveckre GakTopbl U 3aKOHOMEPHOCTH UX JercTBusA. Knaccudukanus 3K0oI0rH4ecKux
(hakTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHnle. OOIMe 3aKOHOMEPHOCTH JEHCTBUS
skonoruueckux (axrtopos. IlpaBuno munumyma (K. Illnpenrens, FO. JIubux). TonepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue (aktoppl. CBeT Kak dkojorudeckuii akrop. JlelicTBuEe pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHU3MblL. OKOJOTHYECKHE TPYNIbl PACTEHUHW H IKUBOTHBIX TIO
OTHOIIIEHUIO K cBeTy. CUrHaNIbHAs poib cBeTa. doronepuoausm.

Temmepatypa kak »konoruueckuid Qaxtop. JlelicTBue Temrieparypbl Ha OpTraHU3MBI.
[lolikuioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.



Brnaxxnocts kak skonorndeckuii akrop. IlpucnocoOneHuss pacTeHHid K TMOAJIEPKAHHIO
BoaHOTO Oananca. Kinaccudukaims pacteHuit mo OTHOIICHHIO K Boje. [IpucnocobaeHus )KUBOTHBIX
K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHHMsl OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, IIOYBEHHAs, IJIyOWHHas
MOJIOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DHU3UKO-XMMHYECKHE OCOOCHHOCTH cpel OOUTaHUs
opranu3MoB. [Ipucnoco0nenns opraHu3MoB K KU3HHU B pa3HbIX Cpeaax.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE PUTMbl. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HH.

XKuznennoie (opmbl opranu3moB. llonsrtue o xusHeHHOU ¢dopme. JKusHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KyCTapHUKU, KYCTAPHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJICTHUE TPAaBBHI.
Kuznennsie (OPMBI )KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3pO0OHOHTHL. OCOOEHHOCTH CTPOCHHUS
1 00pasa KU3HHU.

buotnueckue Gaxropsl. Bunbl OMOTHUECKUX B3aUMOACHCTBUI: KOHKYPEHIIMS, XUIIIHUYECTBO,
cuMOuo3 u ero ¢opmel. [lapasutusm, Koomnepanus, MyTyaln3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJIeOHM4YecTBO). Herpoduueckune B3ammojeicTBus (Tommueckue, popuueckue, Gadbpudeckue).
3HaueHue OMOTMYECKUX B3aMMOJEHCTBUI ISl CYIIECTBOBAHUS OPraHU3MOB B cpele OOUTaHus.
[TpuHIMIT KOHKYPEHTHOTO UCKIIOYECHHUS.

JdemMoHcTpanuu

Tabmuuper 1 cxembl: «DKOJOTHYECKHE (GaKTOPbD, «CBETOBOW CIEKTP», «IKOJIOTHMYECKHE
TPYNIbl KUBOTHBIX MO OTHOLIEHHIO K CBETY», «TemIOKpOBHbBIE >KUBOTHBIE», «XOJIOJIHOKPOBHbBIE
KUBOTHBIEY, «DHU3NOIOTUYECKUE aJanTallii KUBOTHBIX», «Cpenbl OOWTaHHUS OPTaHU3MOBY,
«buonornueckue putrmer», «KusHeHHble GoOpMbI pacTeHUi», «Ku3HEHHbIE (HOPMBI KUBOTHBIXY,
«JKocHCTEMa UIMPOKOJIMCTBEHHOTO Jieca», «JKocHucTeMa XBOWHOro Jeca», «llemu nurtanusy,
«XuuanuectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy», «Kommencanuzm.

O6opynoBanue: repObapuu pacTeHUH U IKUBOTHBIX, MPUCHOCOOJIECHHBIX K BIHSHUIO
pPa3NUYHBIX ~ JKOJIOTMYECKHX  (DaKTOpOB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repOapuu M KOJUIEKLUU TeTJIOII0OUBBIX, 3MMOCTOMKHUX, MOPO30YCTONUNBBIX PACTEHU,
yyyega NOTHUIL M 3Beped, repOapuu pacTeHHi, OTHOCAIIMXCS K Trurpopuram, kcepoduram,
Me30(puTaM, KOMHATHbIE PACTEHUS JAHHBIX T'PYMI, KOJUIEKIUH >KMUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, repbapuM M KOJUIEKIMH PACTEHUHM W HKUBOTHBIX, OOJAJaOIIUX  YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUHM XKHU3HH, repOapuil U KOJUJIEKIIUH pPacTeHUIN
U KMBOTHBIX Pa3JIMYHbIX KU3HEHHBIX (DOPM, KOJUIEKIIMU KMBOTHBIX, YUACTBYIOIIMX B PAa3JIMYHBIX
OMOTHUYECKUX B3aUMOAECHCTBUSIX.

JlabopaTopHas padora «BrisiBieHHE MPUCTTIOCOOICHUI OPTAaHU3MOB K BIIUSTHUIO CBETA.

JlaGopaTtopnas padora «BpIABIEHHE TPHUCIOCOOJEHUH OpPraHU3MOB K  BIIHSHUIO
TEMIIEPATYPBI».

JlabopaTopHasi pa6ora «AHATOMHYECKHME OCOOCHHOCTH pACTEHHM U3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI

DKOJIOTHYECKHE XapaKTepUCTUKU mnomynsauuu. Ilomynsmus kak Ouojoruyeckas cucrema.
Pons HeomHopomHOCTH cpenbl, (u3MdecKux OapbepoB M OCOOCHHOCTEW OHMOJIOTHMH BHJIOB B
(GbOopMHPOBaHUU MPOCTPAHCTBEHHON CTPYKTYphl momyiasiuuid. OCHOBHbBIE TMOKa3aTeNId MOMYJISIIINH:
YHCJIEHHOCTD, INIOTHOCTh, BO3pAcTHAs M I10JIOBAsl CTPYKTYPA, POKIAEMOCTb, IIPUPOCT, TEMIT POCTAa,
CMEPTHOCTb, MUTPALIU.



Dkoyoruueckasi CTpykTypa mnonyisiuud. OleHKa YHCICHHOCTH mnomyisiinuu. Jlunamuka
MOMYJISIUUA U €€ perynsuus. buotndecknii NOTEHUHAT NOMYJIsAUrU. MoAenupoBaHue NHHAMUKHU
nonymsiuu. KpuBele pocta uucineHHocTH mnomnynsuudd. Kpusble BbDKUBaHUA. Perynsanus
YUCIEHHOCTH TMONYJISAIUi: poib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUMX OT IUIOTHOCTH.
DkoJioruueckue crpareruu BusoB (r- u K-ctparerun).

[lonatne 00 »5SKoJOrMYECKOW HUIIE BHAa. MecrooOuTanue. MHOroMepHas MOJENb
skojornyeckod Humm JIx.M. XatunmHcona. Pa3meps! skonormyeckod HumM. [loTeHnuanbHas u
peain30BaHHAs HUIIH.

Bun kak cucrema nomynsuuidi. Apeansl BHIOB. Buabl M MX KU3HEHHBIE CTPAaTErHH.
DKOJIOTHYECKUE YKBUBAJIICHTBHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIINI )KUBOTHBIX. bruosiornueckue MHBa3UM 4y>KepOIHBIX
BU/JIOB.

JdemoHcTpaumuu

IToprper: [Ix. Y. XaTuynHCOH.

Tabmuupbl 1 cxembl: «IKOJOTHUECKUE XapaKTePUCTUKU Tomysuun», «IIpocrpancrBenHas
CTPpYKTypa mOmyisiiuu», «Bo3pacTHbie mnupamMuabl nomymsiuny, «CKOpPOCTh —3aceleHHs
MOBEPXHOCTH 3eMJIM pa3IUYHBIMU OpraHusMamu», «Mojenb skonoruueckoi numum Jx. U.
XaT4YMHCOHAY.

ObopynoBanue: repbapun pacTeHUM, KOJUICKIIUU )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOieHus ceMsSH paCTeHU K paCCEICHUION.

Tema 9. Jkoj10rus co001IECTB. IKOJIOTHYECKUE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3M MEXIy OpraHu3MaMu B
ouoreHose.

Dkocuctema Kak oTkpsitas cuctema (A. k. Tercnu). OyHKIIMOHATBHBIE OJIOKH OPraHU3MOB
B 9KOCHCTEME: MTPOYLIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBau. Tpoduueckue nemnu
u cetu. Abuornueckue 60ku dkocucteM. [1ouBbI U Wbl B 3KOocucTeMax. KpyroBopoTr BEIIeCTB U
MMOTOK PHEPTUHU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTelld 3KocucTeMbl. bruomacca u mpoayKuus. DKOJIOTUYECKUE MHUPAMMIBI
qrceln, OMOMacchl U SHEPTUU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Dnykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccud. [lepBUYHBIE W BTOPUYHBIE CYKIIECCHM U UX
NPUYMHBL.  AHTPOIIOTEHHBIE  BO3JEHCTBUS HA  CyKleccud. KimmakcHoe — COOOIIEeCTBO.
buopasnoobpasue u moaHOTa KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKOcUCmeMbl 03Ep U peK. IDKocucmemvl MOpeli U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, nyCmbvlHb.

AHTpPONIOTEHHBIE ~ 3KOCHCTEMBL.  ArposkocucreMa.  ArpoueHo3. Paznmuuusa  Mexny
AHTPOIIOT€HHBIMH U MPUPOIHBIMU IKOCUCTEMAMU.

YpOoskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas ¢iopa u ¢ayHa.
CuHaHTponu3anus ropojickoit paynsl. buonoruueckoe n xo3sHCTBEHHOE 3HAUEHUE arPOIKOCUCTEM
1 ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OPraHM3MOB B DKOCHCTEMaX.
Ponv xacxaonoco sgppexma u 6uoos-souguxamopos (kiouesvix 6udo8) 6 HYHKYUOHUPOBAHUU
akocucmem. llepeHOC HSHEPTHMH M BEIIECTB MEXIY CMEXKHBIMH HDKOCHCTEMaMHU. Y CTOMYHBOCTH
OpraHU3MOB, MMOMYJIALMI U 9KOCUCTEM B YCIOBUSX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/IEUCTBUI.



Mexanusmol  8030elicmeus  3aepA3HEHUll  PA3HLIX  MUNO08 HA  CYOOP2AHUBMEHHOM,
OP2aHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCTMEMHOM  YPOBHAX, OCHOBbl  IKOAOSUHUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmaus. MeTod0J0TusI MOHUTOPHHIA €CTECTBEHHBIX H
AHTPOIIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

IToptper: A. JIx. Tencau.

Tabmuipr 1 cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHUCTEMa UIMPOKOIUCTBEHHOTO Jiecay,
«JKocucTeMa XBOWHOro Jjeca», «ODYyHKIHOHAIbHBIE TPYIIBl OPraHU3MOB B OIKOCHUCTEMEY,
«Kpyroopor BemectB B 3Kocucteme», «llemu nuTaHus (mactOumiHas, JAETPUTHAS)»,
«DKoJOrHYecKasl MupaMuja 4Yucen», «IKOoJorudyeckas mupaMmuaa Ouomacchl», «IKOIOTHYecKas
nupamuza sueprun», «O0pasoBanue 6onotay, «IlepBuunas cykueccus», «BoccranoBnenue yeca
rociie moxkapa», «9Kocucrema ozepay, «ArpoueHosy», «KpyroBopoT BelIecTB U MOTOK YHEPIHH B
arpouieHose», «IIpuMepsl ypOOIKOCUCTEM.

Ob6opynoBanue: repOapuu pacTeHHUH, KOJUICKIIMM HACEKOMBIX, Yydeja NTHULl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTEHUMN, aKBapUYM KaK MOJEIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydenue u onucaHue ypOo3KOCUCTEMBDY.

JlaGopaTopuasi padora «/I3ydyeHue pazHOOOpas3usi MENKHX IMOYBEHHBIX UYJICHHCTOHOTHX B
Pa3HbIX IKOCUCTEMAX.

IKCKypceust «DKCKYpCUsi B TUIUYHBIN OuoreorneHo3 (B nyOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH YT, 03€p0, O0I0TO)».

IKCKypeus «IKCKYpCUs B arpO3KOCHCTEMY (Ha MOJIe WM B TEIUIMYHOE XO03SIICTBO)».

Tema 10. Buocdepa — rinodanpHast IkocucTemMa

buocdepa — obOmemianerapnas o0osiouka 3eMJIM, TII€ CYIIECTBYET WM CYIECTBOBaJa
*u3Hb. PazButue npencraBienuii o 6uocdepe B Tpynax D. 3iocca. Yuenue B. U. Bepuaackoro o
o6uocdepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Ouocdepsl U ero PyHKIUU.

3aKOHOMEPHOCTH CyIecTBOBaHUsl Ouocdepbl. OcobeHHOCTH Omochepsl Kak TI0OATBHOM
skocucTeMbl. J[uHamuyeckoe paBHoBecue B Ouochepe. KpyroBopoTel  BewlecTB U
OMoreoXMMHYECKHe UKIBI (Yriiepo/a, a3ota). PUTMuuHOCTh siBNeHuit B 6uocdepe.

3oHanbHOCTh OHocdepbl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYyIIM: TYHApA, XBOMHbBIE
jeca, CMEIIaHHblE U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CABaHHbI, MyCTHIHU, TPONUYECKHE Jeca,
BBICOKOTOphs. Kimnmar, pacTuTenbHbIN U )KUBOTHBIA MU OMOMOB CYIIIH.

CtpykTypa U (YHKIUS )KUBBIX CHCTEM, OLIEHKA WX PECypCHOIro MOTEeHIHada u OGuochepHbIx
byHKIHi.

JdemMoHcTpanuu

[Toptpetsi: B. U. Bepuazackuii, 3. 3rocc.

Tabmuuer u cxemsl: «l'eoctepsr 3emnn», «Kpyrosopor azora B mpupoae», «Kpyroopor
yriaepona B mpupone», «KpyroBopor kuciopoaa B npupone», «KpyroBopor BoAbl B IPUPOIED,
«OcHoBHBIE OMOMBI cymny, «Knumarudeckue nosica 3emum», «TyHapay, «Taitray, «CmenianHbiii
necy, «lIInpokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTbiHdy, « Tponudeckuil gecy.

Ob6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YestoBek M OKpykaomias cpeaa

DKOJIOTHYeCKHe KPU3HUChI U UX MpUUnHbL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arpsa3HeHue
BO3AYyIIHOW cpenpl. OXpaHa Bo3ayXxa. 3arpsi3HEHWE BOJHOW cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne nousel. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.



AHTpPOIIOr€HHOE BO3/IEICTBUE HA PACTUTEIBHBIN U KUBOTHBIN MUp. OXpaHa paCTUTEIBLHOIO U
KHUBOTHOTO MHpa. OCHOBHbIE MPUHLUIBI OXpaHbl Mpupoabl. Kpacubie kuuru. Ocobo oxpaHsemble
npupoausie Tepputopun (OOIIT). boranudeckue caapl ¥ 300JI0THIECKHE TTAPKH.

OcHOBHbIE TPUHLHUIIBI YCTOWYMBOTO PA3BUTHUS YeJIOBEYECTBA M MPUPOAbI. ParmonanabHOE
IPUPOJIONIONB30BAaHUE M COXpaHEHHEe OHoJormyeckoro pasHooOpazus 3emmm.  OOmme
3aKOHOMEPHOCTH TJIO0ANBHBIX 3KOJIOTHYECKHX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa U
€ro BEpOSITHBIE MOCIIEACTBUSI.

Pa3BuTHe METOI0B MOHUTOPUHIA Pa3BUTHs OMACHBIX TEXHOTE€HHBIX MporeccoB. Cucmemuble
uccredosanusi nepexooa K pecypcocoepezarowelil U  KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
Buonoeuueckoe pasnoobpasue u ouopecypcol. Hayuonanvhvie uHGOpMayuoHHble CcUCmeMbl,
obecneuugarouue 00CMyn K UHGOPMaAyuUu o COCMOSHUIO OMOENbHLIX 81008 U IKocucmem. OCHOBbL
IKopeabunumayuu dKocucmem u cnocobos 00pvobvl ¢ Ouonospedcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpanuu

TaGmuuer 1 cxeMmsbl: «3arpsizHeHne aTMochepbly, «3arpsa3HeHne Tuapocheps», «3arps3HeHne
nouBb», «llapHukoBbIl 3PdexT», «Ocobdo oxpaHseMble MNPUPOAHBIE TeppUTOpPHN», «Moaenu
YIPaBISIEMOTO MUPAY.

Oo6opynoBanwue: Gororpaduu OXpaHSIEMBIX PacTeHUH W KUBOTHBIX KpacHol kauru Poccuiickoii
®enepaunn, KpacHOM KHUTH perroHa.

IInanupyemble pe3ybTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa
JInyHOCTHBIE pe3yJIbTaThI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYarOIIUMUCS
IIPOrpaMM CPeTHEro O0IIero 00pa3oBaHus: JTUYHOCTHBIE, METANIPEIMETHBIE U IIPEIMETHBIC.

B cTpykType NTMUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMMBbl MO OWOJIOTUU BBIJCIICHBI
CJIEIYIOIIME COCTABJISIONINE: OCO3HAHUE 00YYAIOIIMMHUCS POCCUNUCKON TPaKIAaHCKONW UIEHTUYHOCTH
— FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOONPEEIICHUIO, Haluyue MOmusayuy K
00y4eHHI0 OMOJIOTUH, YeleHanpasientoe passumue BHYTPEHHUX YOEKICHUN JTMUYHOCTH HA OCHOBE
KJTIOYEBBIX IEHHOCTEH U UCTOPUYECKUX TPAAULIUI pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb
u cnocobonocms O00YyYalOIIMXCS PYKOBOJICTBOBAaTbCS B CBOEM JIEATENBHOCTH II€HHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMHM, MPHUCYUIUMH CHCTEME OHOJIOTUYECKOro oOpa3oBaHUs, Haauyue
npagoCcoO3HAHUs YKOIOTUYECKON KYIBTYPBI, CHOCOOHOCMU CMABUMb TENH U CTPOUTH KU3HEHHBIC
TUTaHBbL.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHHS MPOTrpamMMbl MO OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIbHOW NEATEIbHOCTH B COOTBETCTBUHM C TPaJWLMOHHBIMU POCCUHCKHUMH
COLIMOKYIBTYPHBIMH, HCTOPHYECKMMHU M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSATHIMH B
o0liecTBe MpaBUJIaMM W HOPMaMHU T[OBEIEHUS M CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHMUSA,
CaMOBOCIIUTAHUS M CaMOpPa3BUTHS, Pa3BUTHSA BHYTPEHHEH NO3ULIMM JUYHOCTH, MAaTPUOTH3Ma U
YBaXEHMsI K 3aKOHY M MPaBONOPSIKY, YEIOBEKY Tpyla U CTaplieMy ITOKOJIEHUIO, B3aUMHOTO
YBa)KEHHsI, OEPEKHOT0 OTHOLICHUS K KYJIbTYPHOMY HACJIEAMIO U TPAAULIKAM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoi denepannu, NpUpoOae U OKPYXKAKOLIEH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS y4deOHOro mpeamera «buONIOTHS» IOIKHBI OTpa)xarb
TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATbCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CUCTEMOM IIEeHHOCTHBIX OPHEHTAIIM, TO3UTUBHBIX BHYTPEHHHUX YOEKICHHUH,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBa, PaCIIMPEHUE KUZHEHHOTO



OIIbITa U ONBITA JESATEIBHOCTH B MPOLIECCE PEATN3alMi OCHOBHBIX HAlpPaBICHUIN BOCIUTATEIBHON
JESITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIUTAHUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3ULIMK  OOydarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 YJ€HA POCCUNCKOI0 OOLIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX @IpaB M OOA3aHHOCTEH, YBa)XCHUE 3aKOHA U
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITENbHOCTH MPU CO3JAaHUHM YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEEIATh COOCTBEHHYIO MO3HIIMIO IO OTHOIICHUIO K SBJICHUSAM COBPEMEHHOM
JKM3HHU U O0BACHATH €6;

YMEHHE YYUTHIBATh B CBOMX JECUCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOEKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COL[UAIBHBIM MOJOXKEHHEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHMS Y4YEOHBIX,
[I03HABATENIbHBIX U UCCIIEOBATEIbCKUX 3a/1ay, YBAKUTEIBHOIO OTHOIIEHNS K MHEHHIO ONIIIOHEHTOB
IpHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIePIKaHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU J€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHICKOW TPaKTAHCKOW HICHTUYHOCTH, IMATPUOTHU3MA, YBAKCHHS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Iepe PonuHoM, ropaocTu 3a cBou kpai, cBoro Ponuny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOMOHAILIMOHATILHOIO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAUI0 U MaMSITHUKAM MPUPOJbI, JOCTHKEHUAM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTH OLIEHWBAThH BKJIAJ] POCCHICKUX YUYEHBIX B CTAHOBJICHHE U PAa3BUTUE OUOJIOTHH,
MOHUMAHUS 3HA4YeHHUS OWOJIOTMM B TIO3HAHMM 3aKOHOB TPUPOJBI, B JKU3HH YEJIOBEKa U
COBPEMEHHOI0 00I11eCTBA;

ujeitHas yoe:xx 1IEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyns0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CMOCOOHOCTh OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHHs, OPUEHTUPYICH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMTENSM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
IIPUHATHS LEHHOCTEW CEMENHON KU3HU B COOTBETCTBHUHM € TPAIULUAMU HaponoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOYas ACTETUKY ObITa, HAYYHOI'O U TEXHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOLICHHI;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3AECHCTBUS JKUBOU NMPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B pPa3HbIX BUJAX HCKYCCTBA, CTPEMIJIEHHE MPOSBIITH
KayecTBa TBOPUYECKON JTMUHOCTH;

5) pusznueckoro BocnuTaHusi, POPMUPOBAHUSA KYJIbTYPHI 310POBbSl 1 IMOLMOHAIBHOI'0
Os1aromosty4ms:



MOHVMAHUE W peaju3aius 3J0pOBOTO M 0e30macHOro odpasa KU3HH (3I0pOBOE MHUTAHHE,
COOJTIOICHHE THUTMEHUYECKUX MPaBHJI U HOPM, COAIAHCUPOBAHHBIA PEXKUM 3aHSATUN M OTABIXA,
perynspHas gu3ndeckas akTUBHOCTD), O€peXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS
K COOCTBEHHOMY (DH3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MMOHMMAHHE [ICHHOCTH TPABUJI WHINBUIYAIBHOTO U KOJJICKTUBHOTO 0O€30MacCHOTO TIOBEICHUS
B CUTYaIUsIX, YIPOKAIOIIUX 3I0POBBIO U KU3HU JIHOJICH;

OCO3HAaHWE TIOCIEACTBUA W HENpPUATUS BPEAHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJIA,
HApPKOTHUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTEepPCTBa, TPYI0T00HE;

TOTOBHOCTh K aKTHUBHOM JESTEIIBHOCTH TEXHOJOTUYECKOW M COLIMAIIbHOW HaIpaBiICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIIOJIHSTH TaKYIO AESTEIbHOCTD;

UHTEpPEC K paznuyHbIM cdepaM NpopecCHOHATBHONU NEesSTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 pearn30BhIBaTh COOCTBEHHBIC KU3HCHHBIC IIIAHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BAHMIO HA TPOTSHKEHHH BCEH
KHU3HU;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

9KOJIOTMUYECKU 1I€JIeCO00pa3HOE OTHOILIEHUE K MPUPOJE KaK MCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKON KYJIbTYpBl: MPHOOpETEHUE ONbITa IUIAHUPOBAHUS
MIOCTYIKOB ¥ OLEHKU WX BO3MOXHBIX IMOCIEICTBUIN ISl OKPY>KAIOIIEH CpeIbl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U IyTel UX PelICHHUs;

CIIOCOOHOCTH UCIOIB30BaTh IPUOOPETACMbIC TP U3YUYSHUN OMOJIOTHH 3HAHKS U YMEHUS TIPU
peuieHnr npoOseM, CBS3aHHBIX C PalMOHAIBHBIM MPUPOJIONOIB30BAHHEM (COOIOIEHUE TPaBUII
MOBE/ICHUS B MIPUPO/IC, HAMIPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B SKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKocUCTeM, Orochepsl);

AKTUBHOE HEMPUATUE IEUCTBUN, MPUHOCSIINX BPEI OKPYKAKOIIEH TPUPOAHOMN Cpesie, YMEHUE
MIPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHYECKHUE MOCIEACTBHUS MPEAIPUHUMAEMBIX ASHCTBUNA U
MpeAOTBpaLIaTh UX;

HaJU4he PAa3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, HKOJOTUYECKON KYJIbTYphI, OIbITa
NESTETPHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCS HMHU B
MM0O3HABATEIbHOW, KOMMYHUKAaTUBHOM W COLMAJIbHOM MpPaKkTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JEATETbHOCTH 3KOJIOIMUYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl M OOIIECTBEHHOW MPAaKTHUKH, OCHOBAHHOTO Ha JMAaJore KyIbTyp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKON KYJIBTYPHI KaK CpPEACTBA B3aMMOJCUCTBUS
MEXy JIIOJIbMH | TIO3HAHUST MUPAa;

MOHMMaHUe CrHenu(PUKU OUOJNOTUM KaK HAayKd, OCO3HaHus €€ poilu B (HOPMHUPOBAHHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEJIOCTHOTO TMPEACTAaBIEHUS 00 OKpYy)KaroIleM
MHpE KaK O €UHCTBE MPUPO/IbI, YSIIOBEKA U OOIIECTBA, B MO3HAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH
Y PEIICHUH MPOOJIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OHWOJOTHU JUIsi COBPEMEHHOW ITMBWIIM3AIMH: O0ecreYeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JIaHUE IEPCIEKTUBHBIX OMOTEXHOJIOTUMN, CIIOCOOHBIX



pemarb pecypcHble MpoOJIeMbl pa3BUTHS YEJIOBEUYECTBA, MOUCKA IMyTEH BBIXOJA U3 TII0OATBHBIX
HKOJIOTHYECKUX IMPOo0JieM M oOecreueHus mepexoja K YCTOHYMBOMY DPa3BUTHIO, PALMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKNU3HU;

3aUHTEPECOBAHHOCTh B IOJYYEHUH OMOJIOTMYECKUX 3HAHUM B LENAX MOBBIMIEHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTaBHOH 4YacTH ()YHKIMOHAJIbHOU
IpPaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu u3y4eHur OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJNOB II03HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh II0JlydyaeMble 3HAHMs JUIsl aHanu3a U OOBSICHEHUS SIBICHUH
OKpY’KaloIllero MHpa M HIPOUCXOJAIIMX B HEM H3MEHEHHH, yMeHHe Jaenarb OOOCHOBAaHHBIE
3aKJIIOYCHHST HA OCHOBE HAyYHBIX (DAKTOB M HUMEIOIIUXCA JaHHBIX C LEJIbI0 TOJYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO UCIIOIb30BATh OMOJIOrMYECKHE 3HAHUS U1 PELIeHUs TpodiieM
B PCANIBHBIX )KU3HEHHBIX CUTYALHX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, NOTOBHOCTb OCYIIECTBIATH IMPOEKTHYIO M
HCCIIEIOBATENbCKYIO ACSITENIbHOCTh MHIUBUYalbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO M CamMOOOpa30BaHUIO, K
aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHMM 1O OHOJOIMH B COOTBETCTBUM C JKU3HEHHBIMU
noTpeOHOCTSAMHU.

MertanpeamMeTHble pe3yJibTaThI

MerarnpeqMeTHble pe3yibTaThl OCBOGHUS Y4yeOHOro mnpeamera «bBHOJOrHs» BKIIOYAIOT:
3HaYMMble  JUII  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOy4arolUXCs — MEXKAMCLUUIUIMHAPHBIE
(MexXIpenIMeTHbIE) 00IeHayUHbIe IOHATHS, OTPAYKAIOLIUE LIEI0CTHOCTh HAYYHOM KapTUHBI MUpPa U
cienn(UKy METOJOB TO3HAHUS, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS,
SBJICHHUE, IPOLIECC, CCTEeMa, HayuHbIH (DaKT, IPUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
ucclieloBaHue, HaOIIo/IeHUe, W3MEpEeHue, SKCIEPUMEHT U JApYyrue); yHUBEpcalbHble ydeOHbIE

JNEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE, pEryJATUBHBIE), oOecrneunBaroIye
¢bopMupoBaHUE (QYHKIMOHAIBHOM TPAMOTHOCTH W COLUAIbHOM KOMIIETEHIIMH OOydaroluxcs;
CIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIITINHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMUS U YHHUBEpcajbHble YydeOHble MACWCTBHS B TIO3HABaTENbHOU U
COLIMAJIBHOM ITPAKTHKE.

B pesynprare wusydeHuss OHMOJOTMM Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUs Y
oOyyaromerocst OyayT c(opMupoBaHBI IO3HAaBaTeNbHbIE YHHMBEpCaJIbHbIE YdeOHBIE JeicTBuS,
KOMMYHHKATHBHbIC YHUBEpPCaIbHbIC YUeOHbBIE ACHCTBUS, PEryIITUBHBIE YHUBEPCAIbHBIE yueOHbIE
JEHCTBHS, COBMECTHAS IEATEIBHOCTb.

MeramnpeaMeTHbIe pe3ysbTaThl OCBOEHHS MPOTPaMMBI CPEAHEro o0mero o0pa3oBaHUs
AOJIDKHBI OTpaXaTh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JOrHYecKHe el CTBHS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M  aKTYaIM3HpPOBATh TPOOIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUHW 3HAHUN MPUEMBI TIOTUYECKOTO MBIIUICHUS (aHaIn3a, CUHTE3a,
CpaBHEHHUS, KIacCUPUKAIUK, OOOOIIEHHs), pPACKPHIBATh CMBICT OHOJIIOTUYECKUX TOHSATHI
(BBLOENATH UX XapaKTepHbIe MPU3HAKU, YCTAaHABINBATh CBSI3U C IPYTUMU MOHSATUSIMU);

OTIPENIeNIATh IETH JCSTENbHOCTH, 3alaBas IMapaMeTpbl W KPUTEPUU WX JOCTIDKEHHUS,
COOTHOCHUTH PE3YyJIbTAThl AEATEIHLHOCTH C MOCTABICHHBIMU IETSIMU;



UCIOJb30BaTh OHOJOTMYECKUE TOHATHS A7 OOBsICHEHUS (HAKTOB M SIBICHUH >KHUBOM
TIPUPOJIBL;

CTPOUTH JIOTUYECKHE pacCyKIACHUs (MHIAYKTUBHBIE, EyKTUBHBIE, [0 AHAIOTUHN), BBIABIISTH
3aKOHOMEPHOCTH U IPOTUBOPEUUS B PACCMATPUBAEMBIX SBJICHUSX, (OPMYJIHUPOBATh BBIBOJBI U
3aKJIFOUEHNS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA I IPEJICTaBICHMS CYLIECTBEHHBIX CBS3€H U
OTHOLICHUHA B H3y4aeMbIX OHMOJOrMYECKMX OOBEKTaX, a TAaKKe IMPOTUBOPEYUI pa3HOro poja,
BBISIBJICHHBIX B PA3JINYHBIX NHPOPMALIMOHHBIX UCTOUHHUKAX;

pa3pabaTrbIBaTh IUIaH PELICHUs NPoOIEeMbl ¢ YUETOM aHAIN3a UMEIOIUXC MaTepUaIbHbIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHMBAThb COOTBETCTBHE pE3YJIbTATOB LEINSIM,
OLIEHUBATh PUCKH MOCIIEICTBUH AESATEIbHOCTH;

KOOpDAMHUPOBaTb M BBIIOJHATH pabOTy B YCIOBUSAX pEAIbHOTO, BHUPTYalIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJaJIeTh HABbIKAMU Y4eOHO-MCCIIE0BATEIbCKOW M IPOEKTHOM JeATeNbHOCTH, HaBBIKAMHU
paspemieHus mpooieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENILHOMY ITOMCKY METOIOB
pelIeHNs PaKTUYECKUX 3a/]a4, IPUMEHEHUIO Pa3IMUHbIX METOJI0B IT03HAHUS;

UCIOJb30BaTh PA3JIMYHbIE BHJbl JAEATEJBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHMS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NPHUMEHEHHI0 B Y4YeOHBIX CUTyallMsX, B TOM 4YHCIE IpU
CO3/IaHUU YYEOHBIX U COLIMATIBHBIX IPOEKTOB;

(dbopMHpOBAaTh HAYYHBIA THI MBIIUICHUS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENBbHOM JEATEIBHOCTH U
KU3HCHHBIX CHTYalUsX;

BBISIBIISATH IPHYUHHO-CIIICTBEHHBIE CBS3H M aKTyaJIH3UpPOBATh 33/1a4y, BEIBUTATh TUIIOTE3Y
e€ peleHus], HaXOAUTh apryMEHTHI JIJIs I0Ka3aTelIbCTBA CBOMX YTBEP)KJIEHHH, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PELIEHUS 3a/ladl Pe3yJbTaThl, KPUTUYECKU OLICHUBATh
UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;

OCYILIECTBIIATh IEJICHANPABIECHHBIH TOMCK MepeHoca CpPeIACTB M CHOCOOOB JAEHCTBUS B
PO eCCUOHABHYIO CPENy;

yMETb  NEPEHOCUTh 3HaHWs B  IIO3HABaTEJIbHYI0 M  NPAaKTUUYECKyl0  oO0jacTu
KHU3HEIEATEIBHOCTH;

YMETh HHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIC HWJIEW, NpEIJIaraTh OPWUTHHAIBHBIE TIOJAXOAbI W PEIICHHS, CTaBUThH
MpOoOJIEMBI U 3a/1a4H, TOIYCKAIOIUeE albTEPHATUBHbBIE PELICHHUSI.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCSI B Pa3IMYHBIX HCTOYHMKAX HH(OpManuu (TEKCTe y4eOHOro mnocoous,
HAy4YHO-TIOMYJISIPHON JUTEepaType, OMOJIOTMYECKHX CJIOBApSAX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0asax JaHHBIX, B VIHTepHere), aHamu3UpoBaTh HH(OPMALMIO PpaA3TUYHBIX BHJIOB U (opM
IIPEJICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;



(dbopMynupoBaTh 3ampochl M MPUMEHSTh pPa3INYHbIE METOJbl TMPU IOUCKE H O0TOOpe
Ouonorndeckoit nHGopMaIul, HEOOXOIUMOM JIJIsl BBITTOJIHEHUS yU4eOHBIX 3a/1a4;

MpUOOpEeTaTh OMBIT HCHOJIb30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMS PA3TUUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh ONTUMAIBHYIO (GOpMYy TPEICTABICHHUS OMOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

WCIIOJIb30BaTh HAy4YHBIA S3BIK B KadecTBE CpelIcTBa Ipu paboTe ¢ OHOIOrHYEecKOi
uHpopManyen: TPUMEHATh XUMHUYecKHe, (U3UYECKHe M MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABAHWS W  3alIUTHl  WHPOpMAIUK, HHPOPMAIIMOHHOMI
0€30MacCHOCTH JTUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€ CTBUSIMMU:

1) o6menmne:

OCYIIECTBJISITh KOMMYHHKAIIUU BO BCeX cdepax KU3HU, aKTUBHO yYaCTBOBATH B JUAJIOTE WITU
JMCKYCCHU TI0 CYIIECTBY 00CYX/1aeMOil TeMbI (YMEHHUE 3a1aBaTh BOIIPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTENIHO BBITIOJHEHHS TMpeAjaraeéMoil 3a/iadd, y4UThIBAaTb WHTEPEChl U COTJIACOBAHHOCTh
MO3UIIMK IPYTUX YYACTHUKOB JIMAJIOTA UJIH TUCKYCCHH);

pacro3HaBaTh HeBepOAIbHBIC CPEICTBA OOIICHHUS, TOHUMATh 3HAYCHHE COIMATBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYyallMii, YMETh CMAr4aTh KOH(MIUKTHI U BECTU
MIEPETOBOPHL;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOINEHHMS W B3aMMOJICUCTBHS, IMOHUMATh HaMEPEHHS
JOPYTUX JIOACH, TPOSBIATh YBOKUTEIHHOE OTHOIICHHE K COOCCEMHUKY M B KOPPEKTHOH (opme
(bopMyIHupOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHUMATh U HCIOJB30BATh MPEUMYIIECTBA KOMAaHJAHOW M WHAUBHAYAIbHON pabOTHI Mpu
pelieHnd OMONOTHYEeCKOW MpoOIeMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYMIIOBBIX
(dhopM B3aMMOJCHCTBYSI TP pEIICHUH YyueOHOW 3aauu;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBUU C YYETOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEHN KaXKJIOTO WieHa KOJUIEKTHBA;

MIPUHUMATH 1I€JIM COBMECTHOM JIE€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUSA
o €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JIEMCTBUM, pacCHpelessaTh pPOJIM € Y4YETOM MHEHUU
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJAa U KAKJIOTO YYACTHHUKA KOMaHJbI B OOIINI pe3yabTaT 1Mo
pa3paboTaHHBIM KPUTEPHUSIM;

MpeasiaraTh HOBBIE MPOEKThI, OLIECHUBATh HJIEW C TMO3ULUUKU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh MO3UTUBHOE CTPATETUUYECKOE MMOBEICHUE B PA3IMYHBIX CUTYAIUSX, TPOSIBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBiaieHne YHHBEPCAJIBLHBIMH PeryJ/isiTUBHBIMY /1€ CTBUAMM:

1) camoopranu3samus:

WCIIOIh30BaTh OMOJIOTMYECKUE 3HAHMSI JIJIS1 BBISIBIICHUS MPOOJIEM 1 UX PEIIEHUS B )KU3HEHHBIX
1 y4eOHBIX CUTYAIIHSIX;



BBIOMPATh Ha OCHOBE OMOJOrMYECKMX 3HAHHWH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSAX M TOCTyNKax MO OTHOLIEHWIO K J>KMBOM IPUPOAE, CBOEMY 3J0pPOBBI0 U 30POBBIO
OKPYKAIOILKX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATENbHYIO JI€ATEILHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTH U (GOPMYIMPOBATH COOCTBEHHBIE 331a4l B 00pA30BATEIbHOM JESITEIBHOCTH M )KU3HEHHBIX
CUTYalLUsIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUs MPOOJIEeMbl C YYETOM HMEIOIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEAIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacimpsATh paMK1 y4eOHOTO IIPpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO LIIMPOKON 3PYIUIMU B Pa3HbIX 00IACTAX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HAaBBIKAMU IMO3HABATEJIbHON PEeQIIEKCHM KaK OCO3HAHUS COBEPILIAEMBIX JAEHCTBUM U
MBICTHTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHMM, UCIIOIB30BATH MPUEMBI pedIeKCHu IS
OLIEHKU CUTYalluH, BIOOpA BEPHOT'O PELLICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHAIM3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ceds U IPYTHUX:

IIPUHUMATD ce0sl, TOHUMasi CBOM HEAOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

IIpenmerHbie pe3yabTaThl

[IpenmeTHble pe3ynbTaThl OCBOEHHS cojepxaHusd ydyeOHoro mnpenmera «buonorus» Ha
yriyOJIEHHOM YPOBHE OPHUEHTHPOBAHBI Ha oOecredueHre NMpo(HIbHOTO 00y4YeHHUs OOydYaroIIMXCS
Oouonoruy. OHU BKIIIOYAIOT: CHElU(pUUEecKHe /Uil OMOJIOTUN Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI
JEeUCTBUI 10 OCBOEHHIO, MHTEpPHpETallMd M MPeoOpa3oBaHUIO 3HAHWM, BUABI JESITEIBHOCTH MO
MOJyYEHHUIO HOBBIX 3HAHMM M MX NPUMEHEHHUIO B Pa3IMYHBIX y4YEOHBIX, a TAaKK€ B pealbHBIX
KU3HEHHBIX cuTyalusx. IIpenmeTHsle pe3yabTaThl IPEACTABIEHBI 110 TOAAM U3YUYECHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro npenmera «buonorus» B 10 knacce n0ONXKHBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHMIM O MECTe U pPOJM OMOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(opMHpPOBAHNUN €CTECTBEHHO-HAyYHON KapTHUHBI MHUpPA, B MO3HAHUM 3aKOHOB MPUPOABI U PELICHUU
po0GJieM palMOHaIBLHOTO MPUPOOTNONIb30BAHMS, O BKIIAJE POCCUIICKUX U 3apyOexHBIX yYEHBIX B
pa3BuUTHE OMOJIOTUH;

BJIaJICHHUE CUCTEMOM OHMOJOrMYecKMX 3HAHHMH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMOJIOTUYECKHE TEPMUHBI U TIOHATHS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboM3M, TIOMeocCTas,
CaMOpEeryJIAlts, CaMOBOCIIPOU3BEJCHUE, HACIEICTBEHHOCTh, M3MEHUYHMBOCTh, POCT U DPa3BUTHE),
ounonornueckue Teopun (kinerounas teopus T. [lIBanna, M. [lIneitnena, P. Bupxosa, xpomocomHast
Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax MHOrooopasusi u



MIPOUCXOXKICHUS KYJIBTYPHBIX PACTEHHIT), 3aKOHBI (€IMHOOO0Pa3Hs MOTOMKOB IEPBOTO MOKOJICHHUS,
pacuienieHus], YUCTOTHI TaMeT, HE3aBUCUMOT0 HacnenoBaHus I'. MeHens, roMOJIOTHYECKUX PSAIO0B
B HacneAcTBeHHOM n3MeHunBoctu H. Y. BaBmiioBa), mpuHITUIIBI (KOMIIEMEHTAPHOCTH ),

BJIaJICHME OCHOBHBIMH METOJIaMH HAy4yHOI'O IIO3HAHUS, MCIOJb3YEMbIX B OMOJIOIMYECKHX
MCCIIEIOBAaHMSIX JKUBBIX O0OBEKTOB (OMHCaHUE, U3MEpEeHHe, HabII0IeHNe, SKCIICPUMEHT);

YMEHHUE BBIIENATh CYIIECTBCHHbIE NPU3HAKU: BHPYCOB, KJIETOK MPOKAPHOT U DYKAPHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4Hcje OakTepuii, rpubOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOECHUS OPraHOB U CHCTEM OPraHOB PACTEHHM, KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB >KU3HEESTEIbHOCTH, IPOTEKAIOIUX B OpPraHU3Max PacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTUYECKUX TMPOIECCOB: 0OMEHa BeulecTB (MeTaboyin3M), MpeBpaIleHus] SHEprun, OpOoKeHus,
aBTOTPO(HOTO M TeTepOTPOPHOro TUMOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Mei03a,
raMeToreHesa, SMOpUoreHes3a, MOCTIMOPUOHAIBHOTO PA3BUTHA, PA3MHOXKEHHUS, UHIAUBUYaIbHOTO
pa3BUTHs OpraHu3Ma (OHTOI'€He3a), B3aUMOIEHCTBHSI T€HOB, FeTepo3Kca, UCKYCCTBEHHOTO 0T00pa;

YMEHHUE YCTaHABIMBATh B3aUMOCBSA3M MEXAY OpPraHOMIAMH KJIETKH U HX (YHKIUIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M WX (YHKIHMAMHU, MEKIAY OpraHaMu M CHCTEMaMH OPTaHOB y
pacTeHuil, )KUBOTHBIX M YeJIOBeKa M UX (PYHKLIHAMH, MEKAY CHCTEMaMH OPraHOB U UX (YHKIUAMH,
MEX[y dTarnaMu oOMeHa BELECTB, ITalaMu KJIETOYHOr0 LIMKJIA U )KU3HEHHBIX LIUKJIOB OPraHU3MOB,
dTarnamMu SMOPUOHAIBHOTO PA3BUTHS, TCHOTHIIOM U ()EHOTUIIOM, (PEHOTUIIOM U (HaKTOPaMU CPEIbI
oOuTaHUS;

YMEHHUE BBIABIATH OTIMYUTEIbHBbIC NPU3HAKU JKUBBIX CHUCTEM, B TOM 4YHCIE pacTeHUil,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JUUIsl TOKA3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT;

YMEHHUE peulaTtbh OMOJOrMYECKUe 3a/1a4M, BBIBIATH MPUUYUHHO-CIIEICTBEHHBIE CBA3H MEXIY
UCCIIelyeMbIMH OMOJIOTMYECKUMH TPOLECCAMU U SIBIICHUSIMM, JAeaTh BBIBOABI M IPOrHO3bI Ha
OCHOBAHUU TOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBINOJHATH JIa0OpaTOpHBbIE M MpaKTUYECKUue padoThl, coONIOAaTh MpaBWwiia HpU
paboTe ¢ yueOHbIM U 1a00paTOpHBIM 000pPYIOBAHUEM;

YMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAJIBHBIMH CpPEICTBAMH,
(bopMyIHpys 1eNb UCCIIEIOBAaHHS, aHATTM3UPOBATh MOJTYYCHHBIE PE3YJIbTATHI U JIEIaTh BBIBOJIBI,

yMEHHE YYacTBOBaTh B Y4YeOHO-HCCIEOBATENIHCKONH paboTe Mo OHOJOTUM, JKOJOTHH H
MEIUILMHE, MPOBOJUMON Ha 0a3e HIKOJbHBIX HAy4YHBIX OOIIECTB, W MYyOIMYHO MpPEACTaBIATH
MOJTyYeHHBIE PE3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHE OLIEHUBATh 3TUYECKNE aCTIeKThl COBPEMEHHBIX MCCIIEIOBAaHNN B 001aCTH OMOJIOTHH U
MeIUIUHBI (KIIOHHPOBAaHNE, HCKYCCTBEHHOE OTUIOIOTBOPEHHUE, HAIIPABIICHHOE H3MEHEHUE TeHOMa U
CO3JIaHH€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BbIOOp Oyaymiei mpodeccuoHambHON NesSATeNTbHOCTH B
obiacTi OMOJIOTHH, MEIUITUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MUIIECBOM
MPOMBIIIJICHHOCTH, YIIIYOJISITh MTO3HABATENbHBI HHTEPEC, HANPaBICHHBIH HA OCO3HAHHBIN BBIOOD
COOTBETCTBYIOILIEH Mpodeccuu U NMpOoJOLKEHHE OHOIOTHYEeCKOro 0oOpa30BaHUS B OpraHH3alMiX
CpeaHero NpoQecCuoHaIbHOIO U BBICIIET0 00pa30BaHUsI.

[IpeameTHBIC pe3ynbTaThl OCBOEHUs ydueOHOro npeameta «buonorusi» B 11 Kiacce nOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMHA O MECTE€ U POJU OMOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(bOopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHUU 3aKOHOB



NPUPOJBl M PEIICHUH SKOJIOTUYECKUX MPOOJIeM 4YeJIOBEYECTBA, a TAKXKE B PEIICHHH BOIPOCOB
paMoOHATBFHOTO MPUPOJONOIB30BaHUsA, U B (POPMHUPOBAHUM LIEHHOCTHOTO OTHOULICHHUS K MPHPOJIE,
OOIIEeCTBY, YEJNOBEKY, O BKJIQJ€ POCCHICKUMX U 3apyOeKHBIX YUYEHBIX-OMOJOrOB B pa3BHUTHE
OHOJIOT Y,

YMEHHE BJIAJIETh CUCTEMON OHMOJOTMYECKMX 3HAHWMM, KOTOpas BKJIKOYAET ONPEICIICHUS U
MOHMMAaHUE CYIIHOCTH OCHOBOIIOJIAralOIUX OHOJOrMYECKMX TEPMUHOB U TIOHATHH (BUZ,
sKkocucrteMa, Owuocdepa), Oumosormueckue teopun (dBomrorMoHHas Teopus Y. JlapBuHa,
CUHTeTHYeCcKass Teopus s3Boitonuu), yueHus (A. H. CesepuoBa — 0 myTax U HampaBiICHHSIX
sBomtoniun, B.U. BepHaackoro — o 6uocdepe), 3akonsl (renernyeckoro paBHoBecus Jx. Xapau u
B. Baiinbepra, 3apogsimeBoro cxonacta K. M. bspa), mpaBuna (munumyma FO. JluOuxa,
HKOJIOTUYECKOM MUPaMUIbI SHEPTHH), TUIIOTE3bI (TUnore3a «mupa PHK» V. I'mnbepra);

YMEHHE BIaJE€Th OCHOBHBIMH METOJaMH HAy4YHOTO [IO3HAHUS, UCIOJIb3YeMbIMU B
OMOJIOTMYECKUX HCCIEIOBAHUSAX IKUBBIX OOBEKTOB M HKOCHUCTEM (OmucaHue, H3MEpeHHe,
HaOJIOCHNE, SKCIIEPUMEHT), CHOCOOaMH BBISIBJICHHUS W OIIEHKH aHTPOIOT€HHBIX H3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU: BHUJOB, OHOTEOLIEHO30B, SKOCUCTEM U
ouocdepsl, CTaOWIM3UPYIOUIET0, IBUXKYIIETO U  Pa3phIBAIONIETO €CTECTBEHHOro O0TOOpa,
AJUIONATPUIECKOTO M CHMITATPUYECKOTO BUA000PAa30BaHus, BIUSHUS ABIKYIIUMX CHJI 3BOJIOIHMU HA
reHO(OH]] TOMYJSIUKN, MPUCIOCOOICHHOCTH OPraHW3MOB K Cpele OOWTaHWs, YepeaOBaHUS
HaIpPaBIIEHUH 3BOJIOLNHU, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aWMOCBSI3U MEXIY IMPOLIECCAMU IBOJIOLMHU, JBUKYIIUMH CHIIaMU
aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCUCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHUE BBISBISATH OTIIMYUTEIBHBIC MTPU3HAKH KHUBBIX CHCTEM, IPUCIIOCOOIEHHOCTh BUIOB K
cpene oOutaHus, aOMOTUYECKUX UM OHOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aHMMOCBS3Eil
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHE HCIO0JIb30BATh COOTBETCTBYIOIME ApryMEHTbI, OMOJOTMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY Ul JIOKa3aTeIbCTBAa POJCTBA OPraHM3MOB pAa3HBIX CHUCTEMATUYECKUX TpYIIII,
B3aMMOCBSI3M OpPTaHU3MOB M CpeAbl OOMTaHMs, €IMHCTBA YEJIOBEYECKHX pac, HEO0OXOAUMOCTH
COXpaHEHMsT MHOrooOpas3us BUAOB M HKOCHCTEM KaK YCJIOBHS COCYLIECTBOBaHMS MPUPOIBI U
YeJI0BEYECTBA;

yYMEHHE pelaTb OMOJOTMYECKHE 3a]aui, BBISBISATh MPUYMHHO-CIICACTBEHHbBIE CBA3H MEXIY
UCCIIEeTyeMbIMU OHMOJOTHYECKUMH MPOIIECCAaMU U SIBJICHHSIMH, J€aTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU TOJTYyYSHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATh J1aDOpaTOpHBIE M MpaKTUYECKUEe padoThl, cOONIOAaTh MpaBWiia HpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIIBUTATh TUIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBHBIMH  CPEICTBAMU,
dbopMynupys 1edb UCCIEA0BaHNUs, aHATU3UPOBATH MMOJTYYECHHBIE PE3YNbTAThl U JIENaTh BBIBOIBI,

yMEHHE YYacTBOBaTh B Y4eOHO-HMCCIEIOBATEIHCKOM paboTe MO OMOJIOTHH, DKOJOTHH U
MEAMIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOIIECTB, U MYOJWYHO MPEICTaBIATh
MOJTyYeHHBIE PE3yJIbTaThl HA YIEHUYECKUX KOH(EpEeHIUX;

YMEHHUE OLEHHBATh THUIOTE3bl W TEOPHUM O TMPOUCXOXKICHUM JKU3HH, 4YeJOBeKa M
YeJIOBEYECKUX pac, O MPUYMHAX, IOCIEACTBUAX M Croco0ax MpeloTBPaLIeHUs] TI00alIbHbBIX
M3MEeHEeHU B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymiei mpodeccuoHaTIbHON NesSTeNTbHOCTH B
obyacTi OMOJIOTHH, 3KOJOTMH, MPUPOIONOIb30BaHUS, MEIUIIMHBI, OMOTEXHOIOTUH, TICUXOJIOTUH,



BETEPUHAPUU, CEINBCKOTO XO3SIICTBa, MUIIEBOW MPOMBINUICHHOCTH, YIIyONIsITh MMO3HABATEIHHBIN
WHTEpEC, HAMPABICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOMICH MPOPECCHH U MPOJOIDKEHUE
OMOJIOTMYECKOT0 O00pa30BaHUs B OpPraHU3ANMIX CPEAHET0 MNPO(EeCCHOHATBLHOTO Y BBICIIETO
oOpa3oBaHus.

TemaTHuyeckoe NIIAHNPOBAHUE

10 kaace
Ne HaumeHoBaHue pa3/ie/ioB U TeM KoauuecTBoO
DJIeKTpoHHbIe (LM (ppoBbIE)
n/m NMPOrpaMmblI JacoB
o0pa3oBaTe/ibHbIE PeCYPChI
bubmuoreka [JOK
1 b 1
HOTOTILT Kak Hayka https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
2 XK 2
MBHIC CHCTEMBL 1 HX H3YHCHHC https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
3 buonorns wietit 2 https://m.edso0.ru/7f41c292
bubmuoreka [JOK
4 X 10
HMHACCKAT OPTatHSatitt IIe T https://m.edso00.ru/7f41c292
bubmuorexa [JOK
5 8
CTpoCHHE 1 GyHKUHH KICTKH https://m.edso00.ru/7f41c292
5 OOMeH BelecTB U MPEeBpaIlcHIe 9 bubmuorexa [JOK
SHEPrUHU B KJIETKE https://m.edsoo0.ru/7f41c292
7 Hacnencreennas nadopmarus u 9 bubnmoreka [JOK
peanuzanus e€ B KJIETKe https://m.edsoo.ru/7f41c292
. bu6mmoreka [IOK
K
8 VISHCHHBII LT KTETIHN 6 https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
9 CTpoeHue 1 GyHKIHK OPranu3MOB 17 https://m.edso00.ru/7f41c292
10 Pa3zmHoxeHue u pazButue 8 bubnuotexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
I'eneTrka — Hayka o
11 HacJe CTBeHHg(I:(TM W U3MEHYNBOCTHU 2 bubmotexa [JOK
g https://m.edsoo.ru/7f41c292
OpraHU3MOB
bu6mmoreka [JOK
12 1
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 0 https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 bubmotera [JOK
P https://m.edsoo.ru/7f41¢c292
but6mmorexa [IOK
14 r 3
cHeTiia qenopeka https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
15 4
(Cesexius OpraHH3MOB https://m.edsoo.ru/7f41¢c292
16 BroTexHoIorus ¥ CHHTETHYECKAs 4 bubnuoreka [JOK
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Oouostorus https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
17
Pesepsroe spems 1 https://m.edsoo.ru/7f41c292
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11 kaacc

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
(undposbie)
n/n NMPOrpamMMbl KosmnuectBo
oOpa3oBaTe/ibHbIE
4acoB
pecypchl
3apoxaeHUE U Pa3BUTHE IBOTIOIMOHHBIX bubnmoreka [JOK
1 y 4
MPEACTABICHUIN B OMOJIOTHH https://m.edsoo.ru/7f41cc74
N bubnuorexa [JOK
2 M 14
HKPOIBOTIORILE M €€ PESyIILTatH https://m.edsoo.ru/7f41cc74
3 Makpo3Boronus U €€ pe3yiabTaThl 6 bubmorexa OK
P i Pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue U pa3BUTHE KU3HU Ha 15 Bu6muotexa [JOK
3emuiie https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yenoBeKa — 10 bubnuoreka [IOK
AHTPONOTECHE3 https://m.edsoo.ru/7f41cc74
DKOJI0rusl — HayKa o
5 B3aUMOOTHOIIEHUSX OPTaHU3MOB H 3 bubmuoreka [{OK
HaJIOPraHU3MEHHbBIX CUCTEM C https://m.edsoo.ru/7f41cc74
OKpY>Karollen cpeon
bubmuoreka [{OK
7 0 9
OpraHH3MBI 1 CPeJIa OOHTAHHS https://m.edsoo.ru/7f41cc74
8 DKOJIOTHS BUJOB M MOIYJISIUI 9 bubmorexa HOK
A Y https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJOTUYECKHE 12 bubnuoreka [IOK
CHUCTEMBI https://m.edsoo.ru/7f41cc74
bu6nunorexa LIOK
10 b — 6
nocepa —rodanbHas sKocucTema https://m.edsoo.ru/7f41cc74
bu6nunorexa LIOK
11 q
CITOBEIK M ORpysarottias cpe/a 6 https://m.edsoo.ru/7f41cc74
bubnmorexa LIOK
12 P 8
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
102
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Y4eOHO-MeTOAMYECKOE 0O0ecniedyeHue 00pa3oBaTeILHOIO Mmpoiecca
Oos3aTenbHBIC YUeOHbIe MATEPHAJIBI VI YYCHHKA
1. YMK «JIunns xu3an» B.B. [1aceunuk.
MeTtoanyeckue MaTepUAIbI VI YUYUTEIs
1) baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosnorus. bonbiioll cnpaBouyHMK st
IIKOJIBHUKOB U MOCTYIAIINX B BY3bl. - M.: JIpoda, 2012;
2) boarosa 1.B. C6opuuk 3amgay mo OO1ei 61OIOruy i MOCTYMAONMMX B BY3bl. - M.: «OHHKC
21 Bex» «Mup u obpazoBanuey, 2012;
3) Kosnora TA., Kyumenko B.C. buonorus B Tabnumax 6-11 xmaccel. CnpaBounoe mocooue. - M.:

Hpoda, 2012;

Hudposbie 06pa3oBaTeIbHbIE PeCyPChl H PECYPCHI CETH HHTEPHET
1. Enunoe okHO mocTyma K 06pa3oBaTelibHbIM pecypcam http://window.edu.ru/
2.Enunas xoutekius nupoBbIX 00pa3zoBaTelbHbIX pecypcoB http://school-collection.edu.ru/
3.06mepoccuiickuii mpoekt "Ilkosa udposoro Bexa" http://digital.1september.ru/
4.denepanbHblil HEHTP HHPOPMAIIMOHHO-00pa3oBaTelIbHBIX pecypcos http://fcior.edu.ru/
5.®enepanbublii mopran "Poccuiickoe odpasosanue” http://www.edu.ru/
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