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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma no yueOHOMY TipenmMery «buonorusy (manee - OMOIOTHS) HA YPOBHE
cpenHero odmiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne
273-Dd3 «O6 obpazoBanun B Poccutickoit @eneparuny, ®I'OC COO, Konuenmuu mpenoaBaHust
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUHN (enepanbHOi paboyeil mporpamMmmbl
BOCITUTAHUS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kiaccer) siBasiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peaMeTsl». CorjaacHo
nooxenusMm ®I'OC COO npoduiibHBIe y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIIYOJIEHHOM
YPOBHE, SBISAIOTCS CrocoOoM auddepeHnnanui oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM, CPEIHUM
o0umm, cpeaHuM MpodeCcCHOHAIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMsi KaKIblid U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa30BaTelbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBA3aHHBIX C NpodopueHTaren
00ydJarouumxcsi U CTUMYJIUPOBAaHHMEM HMHTEpeca K KOHKPETHOM 00JIacTh HAy4yHOTO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHOMN, 9KOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HJIM BOCHHBIM JIETIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mperncraBieHue O LETU U 3aadax
U3y4eHUs yaeOHoro npeamera «buosorusy» Ha yriyOJaéHHOM ypOBHE, ONPEIEIsieT 00s13aTeIbHOE
(MHBapMaHTHOE) TPEAMETHOE COJEepkKaHUE, €ro CTPYKTYPHPOBAHHME IO pa3jeiiaM U Temaw,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamme mo OuoJIOrUU peann30BaH MPUHIUIL
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Onarogaps 4emy MpocMaTpPUBAETCS HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKUX
3HaHWM, OPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTABICHUI O 370pOBOM 00pa3e >XU3HH, Ha BOCIUTaHUE
OepeKHOr0 OTHOILIEHUS K OKpY)Karolllel MpUpoAHON cpene. B mporpamme mo Omosoruu Takxke
MOKa3aHbl BO3MOXHOCTH y4yeOHOro mpeamera «buomnorus» B peanuzanuu Tpebdoanuii ®I'OC
COOQ x m1aHupyeMbIM JTUYHOCTHBIM, METAMIPEIMETHBIM U MPEJAMETHBIM pe3yIbTaTaM 00ydeHHs U
B (hOPMHUPOBAHUHM OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEIHHOU JEATEIHHOCTH OOYYAIOUTUXCS T10
OCBOCHHMIO COJEpKaHUs OWOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro oOIIero
o0Opa3oBaHusl.

VY4eOHblii npeamer «buosorus» Ha ypoBHE CpeJHEro OOIIero oOpa3oBaHHUs 3aBeplIacT
Ouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha paclIMpeHUe U yriyOlieHne 3HaHui
00yJaronuxcs 0 )KUBOH MPUPOIE, OCHOBAX MOJIEKYIISIPHOM M KJIETOYHON OMOJIOTHH, YMOPHUOIOTHH
U OWONIOTUU Pa3BUTHUS, TEHETHKH, CEJICKIIMH, OWOTEXHOJIOTUH, SBOJIIOIHOHHOTO YYEHHUS U
9KOJIOTHUHU.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJFOTOBKY OO YyUaOIIMXCsl K MOCIIEAYIOIIEMY OTYyYEHUIO OMOJIOTHYECKOro 00pa30BaHUs B By3ax
U OpraHu3alusx CpeaHero mnpodeccruoHanbHOro obpa3oBaHus. OCHOBY €ro cojepskaHus
COCTaBIISIET CHUCTEMa OMONOTHYECKUX 3HAHUH, MONYYEHHBIX MPU H3YYCHHH OOYUYAIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTHHM Ha YpPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 kimaccax 3T 3HaAHUA MOTYYaAlOT pa3BUTHE. TakK, pacCIIUPEHBI M YIITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OHWOJOTMYECKHE CBEICHUS
MPUKIAHOTO M TMOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
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nmocJenyronero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpalys OMOJIOTMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (U3UKH, XUMUH,
reorpadun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOABI K M3yueHuto Ouonoruu. COriacHoO UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
HBOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HW3y4arOTCs OCHOBBI MOJIEKYJISIPHOM M KJICTOYHOH OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce m3ydaroTcsi SBOJIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH O0ECHEUYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHUH O CTPOCHWH, MHOTO0Opasuu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ounonoruueckux 3HaHWM. [ pa3BuTUs U mojAepkKaHMs MHTepeca oOydaromuxcs K OMoyioruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPKAaHUH TPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
oOnacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIIMX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
00y4JarloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa u MpUOOpPETeHNE YMEHH NCIIONIb30BaTh T 3HaHUA B () OPMHUPOBAHUH UHTEpEca K
onpeneneHHo obnactu npodecCHOHATBHON NEeATETbHOCTH, CBSI3aHHOW C OMOJOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

JlocTtrxeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyIomuX 3a1au:

OCBOCHME  OOYYAIOIMUMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIIHMAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBUiIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJIOTUYECKMX CHCTEM (KIIETKa, OpraHU3M, MOMYISIUs, BH]I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYaroIIMXCS C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBL:
MCCJIEIOBATEILCKUMU METOAaMH OMOJIOTHYECKUX HAyK (MOJEKYISAPHOU M KIECTOYHOU OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKON
OMOJOTUM, TAJIEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIIEeOBaHU B JlabopaTopuu U B mpupojie (HaOmoaeHUEe, U3MEpEeHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM; YCTAaHABJIMBATDH CBS3b MEXKIY PA3BUTHEM OUOJIOTHH M COIIMATbHO-9KOHOMHYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMH YeJIOBEUECTBA; OIIEHUBATH MTOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHONICHHUIO K OKpY)Kalollel MpUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO
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OKPYKaIOIIMX JIFOJIeH; OOOCHOBBIBaTh M COOJIIOAATh MEpbl MPOGUIAKTHKHA HH(EKIIMOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEICHUS B MPHpOJAe W obecredeHus 0e30MacHOCTH COOCTBEHHOM
JKU3HEACSITEIIBHOCTA B YPE3BbIUAMHBIX CUTYalUSX MPUPOJHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepUu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy 00YYaIONIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHel OWOOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX UCCIIEIOBAaHUM, pelleHus OHOJIOTUYECKUX 3a7ad, MOJEIUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIMUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TIE€HETUYECKON
rPaMOTHOCTH, OOMIEH KyJbTYphl MOBEACHHS B IPUPOJIC; WHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTA B PAllMOHAIBHOM MPUPOIOTIOIB30BaHIT
(coOnromenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPAaHBI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3J0POBBSl OKPYKAIOWIUX JIOACH (coOmoneHus mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEAEATEIIbHOCTH B UpEe3BbIUaiHBIX
CUTYAIUSAX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHMS OMOIOTUUECKHUX
3HAHUN U YMEHUM B MIOBCEIHEBHOM KU3HH;

CO3JaHME YCJIOBMM JJII OCO3HAHHOTO BHIOOpPAa OOYYAIOUIUMUCS WHIUBUIYaTbHOU
o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH mMoOcienymieMy podhecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHIYAIbHBIMH HWHTEpPECAMHU M TOTPEOHOCTSIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha W3ydyeHHWE OWOJIOTMM Ha YrIyOJIE€HHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIETIO),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p oprann3anuoHHbBIX (OPM, METOJIOB M CPEICTB 00YUEHUsI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yuéroMm crienupuKa ero coAep kaHus M HAIMpPaBICHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTo
00pa3oBaHUs B OPTaHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBUEM IMPH O0yYEHMM OMOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpOBEACHUE JaOOpaTOPHBIX U TMpakTHYecKuxX pabor. Takke ydacthe OOydYaOIIUXCS B
BBITIOJTHEHUH IPOEKTHBIX U YUeOHO-HUCCIIeIOBATENIbCKUX pa00T, TEMAaTHKa KOTOPBIX OMPEeaeTCs
YUHUTEJIEM Ha OCHOBE UMEIOIINXCSI MATEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMH MpoOiembl. DyHIaMEHTalbHbIC, MPHUKJIAAHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3HadyeHue Ouojoruu B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6nonorueil. 3HadyeHne OMOJIOTHH B IPAKTHYECKON JIEATEIILHOCTH
YeJIOBEKa: MEAUIMHE, CEIbCKOM X035HCTBE, IPOMBIIIEHHOCTH, OXPaHe IPUPOIBI.

JdeMoHcTpannn

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mengens, B. U. Bepranckwii, U. I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
PecoBckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTMMU Haykamu», «CrucremMa OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus ononoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb M ILEJIOCTHOCTb, CIOKHOCTh W  YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUs, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIN, MOMYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ounocoepnsiii. Ilponeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, nzydaromue *HUBblE CHCTEMBI Ha Pa3HBIX
YPOBHSX OpPraHU3aLNH.

N3yuenne xuBbIX cucteM. Metoabl Ouonornyeckoir Hayku. HaGmronenue, nsmepeHue,
SKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATME O 3aBUCMMOW M  HE3aBUCHUMOMU
nepemeHHoi. [lmanmpoBanne »skcnepumenta. [locraHoBka W mpoBepka rumore3. Hynesas
runote3a. [loHsATHE BEIOOPKH U €€ J0CTOBEepHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OnieHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ysbTaToB. [IpMUnHBI NCKaKEHUS PE3yJIbTaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CUCTEMBI»,
«CBoiiCcTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alluu KUBOM MPUPOAb», «CTpOEHNE )KUBOTHOU
KIIETKN», «TKaHU )KMBOTHBIX», «CHCTEMBI OPraHOB YeJIOBEYECKOI0 OpraHu3May, «brnoreoreHos,
«buocdepay, «MeTobl U3YICHUS YKUBOH TPUPOIBI».

Oo6opynoBanue: 1abopaTropHOe 000pyIOBAHUE JIJIS TIPOBEACHUS HAOIOICHUN, N3MEPEHHUIA,
IKCIEPUMEHTOB.

IIpakTnueckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU HM3YUYECHHH >KUBBIX
CUCTEMN.

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (UKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KJIETKHU, UX OHOJIOTHYeCcKasi pojib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BEIECTBA KIETKU. buosornyeckue noaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOi Moisiekynbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHatypamus. CBoiicTBa OenKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOCaxapuabl, AUCAXaPHIbl, OJUTOcaXapy/ bl M monucaxapuipl. OOImui miaxn
CTPOEHUs U (PU3MKO-XHMHUYECKHE CBOMCTBA YIiIeBOAOB. bruonornueckue QpyHKIMM yriIeBoO0B.

Jlununpl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubpukauus — aunuuos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO03aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenune HykinenHoBbIX KuciaoT. HykieoTunsl.
[Tpunuun xomruiementapHoctH. I[IpaBmino Yapradda. Crpykrypa JJHK — nBoitHas crmpaiis.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBa3u B Moiekyne AT®. buonornueckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMojeKkyl. Modenuposanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnviomepmwiti Ouzaiin u opeanuieckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoOHCTpanuu

[Toptpetsrt: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«PacrnpenesnieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe OpraHu3smMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C TOMOUIbIO KAUeCTBEHHBIX PEAKLIUII».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronnTo3. Dx30uuTo3. Kierounas cTeHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. Ilutozone. Ilutockener. JBwkeHue unurtomnazMbl. OpraHOWIBl KIIETKH.
OnHoMeMOpaHHbIE OpraHOWbl KIETKU: sHAoIazmaTuueckas cetb (DI1C), anmapart INompmxu,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmnapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kinerounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHble, BTOpUYHBIE W CIOXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIEeMmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHUE M (PYHKIIUH.
Snepubliii GenkoBbI MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus. CpaBHHTENbHAas  XapaKTEPUCTHKAa  KJIETOK  JYKApHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOeHHE pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUNY, «Sapo», «CTtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PaCTUTENbHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

ACCUMUIISIIINS U TUCCUMUIISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YUyacTe KUCI0poa B OOMEHHBIX MPOIECCcax. JHEPreTUIecKoe
oOecnieuenue kietku: npespaiieHue AT® B oOmeHHbIX nporieccax. epmMeHTaTUBHBIN XapaKTep
peakuil kieToyHoro Metadbonusma. epMeHThI, UX CTPOEHHUE, CBOMCTBA M MEXAHU3M JCHCTBHUSL.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPraHMUYECKUX KaTalu3aTropoB. benku-akTuBaTopsl U
OeNKU-MHTHONTOPBI.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAKIUH OT pPa3IMn4YHbIX
(dakTopoB.

[lepBUUHBII CHHTE3 OpraHMYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUSEeHHbIU U
oKcucennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHmMbl
peaxkyuonroz2o yenmpa. Ponb xjmoporuactoB B mporuecce porocunTe3a. CBeToBas U TEMHOBasI
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTsl OpokeHUS U MX HCIIOJNIb30BaHHE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonm3 — 6eCKUCIOPOAHOE PACIICTINIEHUE TITFOKO3bI.

buonorunueckoe okuciaeHHue, U KIETOYHOE JbIXaHue. Poiib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuimpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB Tepe]] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IHEpreTuyeckuii oOMeH», «buocuHTe3 OemKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBIJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOMPENapaToB.

JlaGopaTopHnas padorta «/3ydeHne KaTaInTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha IpUMepe
aMuUJIa3bl WIK KaTanas3bl)y.



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKApHOT. Perynsius ak THBHOCTH T€HOB y TpOKapHoT. [ unore3a onepona (P. XKako0, XK. Mano).
MonexynapHnvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsiyuu
pabomul 2enos. Perynsanus 0OMEHHBIX MPoLeccoB B KiieTke. KieTounslit romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

BupycHble 3a601eBaHus 4enoBeKa, KUBOTHBIX, pactenuil. CI1I1/], COVID-19, connansHsie
Y MEJUIIMHCKHE MPOOIJIEMBI.

Buoungpopmamura: unmeepayust u anaiuz o6orvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux oanHvlx. Hanomexuonozauu 6 buonocuu u meouyure. Ilpoepammupyemole (hyHkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3nanue MOJEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perymsuus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUN) MEPHUOIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukanuu [JTHK. Xpomocomsl. Ctpoenune xpoMocoM. Tenomepsl u TenoMepasa. XpoOMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIL. JIMIUIOMAHBIA M TarmIouIHbII HAaOOpBl XPOMOCOM. ["'OMOJIOTrHYHbIE
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOISALIME B HUX Ipouecchl. Tumbl
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHrE MUTO3a.

Perymsmuss mMuToTHueckoro mnukia kietkd. [IporpamMmupyemas kiertouHas rubenp —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpanuu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0oOEHHOCTH CTPOEHUS U JKU3HEAEATEILHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNA W PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. THUITBI )KUBOTHBIX TKAHEH: SMIUTENUATbHAS, COSAMHUTEIbHAS,
MbIlIeYHast, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIMA U PACIIONIOKEHHUS TKaHEeW B OpraHax
JKUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COETUHEHUS KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pPECHHUYHOE. JIBM)KEHHWE MHOTOKJICTOYHBIX PACTECHUUN: TPOMU3MbI M HACTHH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIl U UX paboTa.

[Tutanue opranu3moB. [lormomienre BOJbI, YTIAECKUCIOTO Ta3a U MUHEPAIBHBIX BEIICCTB
pacteHusiMu. [luTaHwe >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPHKJIETOYHOE MHUIIEBAPCHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
»kenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTku. KokHoe nprxanue. JlprxarenbHas moBepxHOCTh. JKabepHoe M JErodHOe
IbIXaHue. JlpIxaHhe TO3BOHOYHBIX YKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX I[MO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cucCTeMa 4YeloBeka. MexaHus3m
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTarouX. Perynsuus apixanus. JpxaTenbHble 00bEMBI.

TpaHcnopT BEMIECTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX H uenoBeka. Cepiie, KPOBEHOCHBIE COCYABbl U KpOBb. Kpyru KpoBooOpaiieHus.



OBOJIIOIIMOHHBIE YCIIOKHEHHUSI CTPOEHUST KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX KHUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
CoxkpatuTtenbHble Bakyoiau. Opransl BeieneHus. OUibTpalus, CeKpelus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3b MOJIOCTH Tejla C KPOBEHOCHON U
BBIJICINTENILHON CUCTEMaMU. BpbljeneHre y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepuil U LUCTHI
MpOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MacCMBHOM H
XUMHUYECKON 3N ThI. OUTOHITU/IBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3neil. MMMmyHHast cuctema denoBeka. KieTouHbII W TyMOpaJbHBI HMMMYHHTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO UIMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIEBaHUM.

Pa3apaxxuMocTe M perynsuuss y OpraHu3moB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYECHHUE.

HepBHas cucrema u peduieKToOpHAs peryisnus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMOCBA3b HEPBHOU W
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktrepun», «lIpocreitmne», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembr», «Ctpoenue ctedinss», «CTpoeHHE IHMCTOBOM IUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue MmiaHapuny», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IperapaThl
’KUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHue ISl IEMOHCTPAIIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUH, pacIIeTICHUS
KpaxMmasia 1 OelKOB 1o AeCTBHEM (EepMEHTOB, 000pyIOBaHKE I IEMOHCTPALIUHU ONBITOB 110
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U3MEPEHHUIO JKU3HEHHOM EMKOCTH JETKUX, MEXAaHM3Ma [bIXaTEJbHBIX JBW)XCHUH, MOJEIU
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOkeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pa3muHoxkeHnue. IlonmoBeie kneTku, uiam ramersl. Meio3. Craguum Menosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y >kuBoTHbIX. [TonoBsie sxene3bl. O0pazoBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue MoJ0BbIX KIETOK.

Omio10TBOPEHUE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOJOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopgoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoecernos u
Mmooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha mpuMepe Jsarymkn). Jpodnenue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJICHUsT MIIECKOMUTAIOMIUX. 3apOJIbIIIEBbIe JIUCTKH (TaCTPYJIALINA).
3aknaJKka OpPraHOB W TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apo/ibliia (AMOpHUOHANIbHAS MHYKIIHS). 3aKJIaKa IJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJbTaT UepapXUUeCKUX B3aUMOJICUCTBUI reHOB. BriusHue Ha SMOpHOHANIbHOE pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIIEH CPeIbI.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHbli Tepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO PAa3BUTHUSI, UX PACIPOCTPAHEHUE B MPUPOJIE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MTPOLECCHI.

Pasmuoxenue u pazsurue pacteHuil. ['lamerodut u cnopodur. Meio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIoOp B mporiecce Meio3a. ['amerorenes y pacrenuit. Omio10TBOpeHHe U
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHME Y LIBETKOBBIX PACTEHMM.
OO6pa3oBaHue U pa3BUTHE CEMCHH.

MexaHu3MBbI PETYISIIIUN OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI GECTIONOro pa3sMHOXKEHUS,
«Pa3MHOXeHHE XJIaMHUIOMOHaAb», «Pa3MHOXkeHHe »HBIIeHbl», «Pa3MHOXEHUE TUIPBIY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsiMoe u Henpsimoe pa3BUTHEY, «Pa3BUTHE MAICKOTO KyKay,
«Pa3Butne capanum», «Pa3zBuTue ISTymku», «/{BoilHOE OIJIOJAOTBOPEHHE Y LBETKOBBIX
pactenuit»y, «CTpoeHHE CEMSH OJHOJOJbHBIX W JIBYJIOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOH KaycTbl», «KMU3HEHHBIN UK MXa», «KU3HEHHBIN LIMKII TAIOPOTHUKAY, «OKN3HEHHBIN
LUKJI COCHBI».
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OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKIY.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYNMBOCTH OPraHM3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTin renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /I. Kapneuenko, 0. A. @unumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOpUABI, TeHOTUN, (eHoTur. OCHOBHBIE METOIbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. @ununuenxo, H. B. Tumodees-Pecorckuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemmBanue. [lepBorii 3aKkoH MeHens — 3aKoH e ITMHO00pa3usi TMOPHI0B
nepsoro nokoneHus. [Ipasuno nomuanpoBanus. Bropoit 3akoH MeHaens — 3aK0H pacleIIeHUs
npu3HakoB. lluTomoruyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIlMBaHUs. [HMmoTe3a YUCTOTHI
ramer.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HakoB MPU HETIOJIHOM JIOMUHUPOBAaHUHU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CrienieHHoe Haciae10BaHue
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HaCIEeICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. [eHeTwdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne nNpu3HaKoB, CLEIVIEHHBIX C MOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUI KOHTPOJb PpA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXKe
(U3UOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMN. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35IMH — MHKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIA U U3MEHEHHUS HACJIEJCTBEHHOW MH(QOpPMALMKU B MOKOJICHHSIX
KJIETOK U OPTaHNU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.
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Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30duiby, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis»,
«Kapuotun ntunb», «MHOKECTBEHHbBIN aJlIEN3M», «B3anmoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMK 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enotunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHas M13MEHUYHMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
U3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTU B CO3JJaHUU T€HETUYECKOTO pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W TMOJOBbIe MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanui. MyTtareHsl M HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOnHaTHBHAS H3MEHUYUBOCTEY, «Meio3y, «OmnonoTBopeHuey, «I'eHeTnueckue 3a00neBaHus
yesnoBekay, « Buasl myraruin.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeH4UBOCTH. [IocTpoeHre BapraliMOHHOIO psijia U BapUalldOHHOW KPUBOW.

IIpakTuyeckasi padora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpEapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorun uenoBexka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTonbl M3Y4YEeHUS TEHETUKH YENIOBEKA: MeHeaTOrHueCcKuid, OJM3HEI[OBBIN, [IUTOTCHETUICCKHA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHue
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TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
ananmza. Hacnencrennsie 3a0051eBaHus YelloBeKa. [ eHHBIE 1 XPOMOCOMHBIEC OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHUE. CTBOJNOBBIE KJIETKU. [IoHATHE «T€HETUUECKOro Ipy3a». DTUUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanusi M CeNEKIus. 3apOoXACHUE CEICKUUU U JomecTukanmu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpOJIa, ITaMM. 3aKOH FTOMOJIOTUYECKUX
pAnoB B HacieACcTBeHHOM m3meHuuBocT H. M. BaBwiioBa, ero 3HaueHue Uil CENEKIHOHHON
paboThL.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PEHOTHIA TOTOMCTBA U OTOOP IO TEHOTHUITY C MOMOIIBIO aHATU3a
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp3oBaHne reHOMHOTO PEAaKTUPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK mist monmydenus
HCXOJHOTO MaTepHalia Jijisl CEJIEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruiogusi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHWS CENEKIIMH pacTeHUH |
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JAMKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWEeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKICHHUS U MHOT000pa3us KyJIbTYpHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJAOB B HACIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbl CEIEKIMN»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX).
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JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBnuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexH0JIOrUsI M CHHTeTHYeCKasi OMo10rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHE KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOAEANE. Mukpoouonornueckuii cuure3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYarolluecs B IpUpoie ONOCUHTETUYECKHUE ITYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raluIoOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnoavzosauue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHME )KUBOTHBIX. MeTo/ TpaHCIIIaHTauu AP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpoMOCOMHasl M TeHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXEHEPUHU.

Menununackue ouorexnonoruu. [TocrreHomuas mudposas meaununa. [1IP-auarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKHU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/JaHUs KOMITJIEKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTHH TPEXMEpPHOro OMONMpPHUHTUHIA U ckadOoIaUHra A pPelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

Co3maHne BEKTOPHBIX BaKIMH C IIEJbI0 OOecTeueHus] KOMOMHUPOBAHHOW 3aIlUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHKeHepusn», «I eHHas HHXKEHEPUS».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIO0THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.
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JBwkymme cuibl dSBoionuu  BuaoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas SBOJIIOIMOHHAST OUoorus. 3HaYeHUE SBOIIOLMUMOHHON TeopuH B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoid npupoasl (mo K. Jlunnero)», «JlecTHuna >KUBBIX
cymiects (o Jlamapky)», «Mexanu3m popMHUPOBaHUS MIPUCIIOCOOICHUN Y PACTCHHUIA 1 )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyra nyremectBust Y. Jlapsunay, «Haxoaku Y. Japsunay,
«Dopmbl 60pBOBI 32 cyiecTBoBaHue», «I[lopoasl romydeit», «MHoroodbpasue KyabTypHBIX GHopM
KanycTb», «[lopoapl AOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHHMs HOBBIX BUIOB (o Y.
HapBuny)», «Cxema COOTHONICHHS ABWXKYIIUX CHJI HBOMIONUNY», «OCHOBHBIE TOJIOKECHUS
CUHTETUYECKON TEOPUU 3BOTIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
Kom6unarusHast usmeHunBOCTh. peli reHoB — cirydaliHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
aeneil B nonmymsinuax. D¢ ekt ocHoBatens. Ipgdexm 6ymuviniounoeo eopaviwuka. CHudicenue
2eHemuyecKo2o pazHoobpasus. npuduHvl u cieocmeus. Ilpossnenue sghgpexma opetigha 2erog 6
bonvwux u  manvlx nonyaayusx. Mwurpauuu. M3omsmus  nmomynsuuii: - reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orooruueckas (pernpoIyKTUBHAs).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBaromuil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcnocoOIeHHOCT OpraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMHU. Bo3HHKHOBEHUE
npucnocoO1eHuit y opranu3mMoB. ApoMop¢o3sl ¥ uanoanantauuu. [Ipumeps! npucrnocobaeHuii y
OpraHu3MoB:  MOp(OJOrHUecKUe, (PHU3UOJIOTHYECKHE, OHOXMMHYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
N3onmsauust — ximroueBoil (akrtop BupooOpazoBanus. [lytm u cmocoObl BHI000pa3oBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOMIOIMOHHON OWOMOTMM B pa3pabOTKe HAay4YHBIX METOJOB COXpaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

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

Tabmuupl u cxembl: «MyTalMOHHAs U3MEHUYNUBOCTHY, «[lomysSIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,
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«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHUIIBI 1AaypCcKoit», «[lomyssiMoOHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M, «Kussie HCKOIIaeMbIe»,
«ITokpOBHUTENIBCTBEHHAsI OKpacka MXKUBOTHBIX», «lIpenymnpexaaromas oxKpacka >KMUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«JKosornyeckoe BUI000pa3oBaHue BUAOB cuHHUL, «[lomummounsl pacrenuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOP(POIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpaguueckue Metonsl u3zyueHus osBomouud. CpaBHeHue ¢uopbl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eMian. BUasl-sHIEMUKU U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTnYeCcKHME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHHS JBOJIOLMOHHBIX HOBILECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoOJeKyIsIpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (TpaBWjia)  3BONOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabnuubl U cxembl: «PUIOreHETUYECKUH Psi/l JTOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTHYHBIE Y AaHAJIOTUYHBIE OPTraHbl», «PyIUMEHTHI,
«ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpHI YeJIOBEKa M IIMMIIaH3e», «lJ1aBHbIE HampaBIEHUS
3BOJIIOLINNY, «O0IIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOIO
camMo3apOo>KJIeHUs KU3HU U €€ onposepxkeHue onbitaMu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.
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OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omneit C. Muinepa u I'. FOpu. O0Opa3oBanue nosmmMepoB u3 MoHoMepoB. KoaliepaTHas runoresa
A. W. Omnapuna, runore3a nepBudHoro OynboHa J[x. XonjaeiHa, TeHeTHYecKas rurmortesa .
Mémnnepa. Pubosumsr (T. Yek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpan
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMbple OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnbie 3tanel oprannyeckoil 3Bostounu. [[osiBIE€HHE W 3BOJIIOLMUSA MEPBBIX KIIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emisie coobOmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX  TPYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Boixon pactenuii Ha cyury. [losiBiieHne criopoBbIX pacTeHUI 1 3aBOeBaHie UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BBIE
’KUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MMO3BOHOYHBIX. [Iporcxokiaenre aMmpuOuil U penTminii.
[Mpoucxoxaenne miekonuTaronux W nTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEpPO30H, NaIEe030, ME3030H,
KaiiHO3011. O0111as XapaKkTepUCTUKA KJIMMaTa ¥ reoJorn4eckux npoueccos. [losBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BbIMUpPAHUS — HKOJOTHYECKHUE KPHU3HMCHI Mponuioro. IIpuyumHbl U crienctBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHMUECKUN KpusHc, ero ocobeHHoctu. [Tpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, U. . Meunukos, A. 1. Onapun, Jx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOuorenesa», «Cucrema >xuBoit npupoas», «CTpoeHue
BUpyca», «Apomopdo3sl pacteHuity, «PuHHOMUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokneTouHbsle  Bogopocany, «Mxu», «llanopoTHukn», «l['0JTOCEMEHHBIE PACTEHHSY,
«Opranbl 1IBETKOBBIX pacTeHHi», «CxeMa pa3BUTHSA >KUBOTHOTO MHPa», «ApomMopdo3s
JKUBOTHBIX», «[Ipocreitmmey, «Kumeunononoctueiey, «llmockue yepBu», «UineHHUCTOHOTHEY,
«Pv10BIY, «3emHOBOIHBICY, «[Ipecmbikaromuecsy», «lItuiey, «Muekonutarommey», «Pa3Butue
KU3HU B apXxeuckoil spey», «Pa3BUTHE XKM3HU B MPOTEPO30MCKON 3pe», «Pa3BuUTHE >XU3HHU B

18



MaJIe030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOM
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repOapuu pACTEHUH Pa3IUYHBIX OTIEIOB, KOJUIEKIIMA HACEKOMBIX,
BJIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIUM HIVIOKOXKHMX, CKEJIETHI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHIl U 3BEPEH, KOJUIEKIMH OKAaMEHEJOCTEH, ITO0JE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
U3y4EHHIO a0MOT€HHOI0 CHHTE3a OpPraHUYeCKUX COeIMHEHHI B IEPBUYHOM aTMocheper.

JlaGoparopnasi pabora «l3ydyeHHMEe W OINKUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «3yuenne 0coOEHHOCTEH CTPOCHUS pACTEHUH pa3HBIX OTJEIIOBY.

IIpakTnueckas padora «/3ydeHne ocOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxosxkaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl u 3anaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YeJIOBeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxonmerBo  uenoBeka ¢ KMBOTHBIMHM. (CHCTEMaTHMYECKOE IOJOXKEHUE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOp(oioruyeckue,
sMOpuonornyeckue, (U3NOIOTr0-OMOXUMUYECKHE, TOBeAeHYecKre. OTINYHS YeloBeKa OT
KUBOTHBIX. [IpsAMOXOXIE€HNE U KOMILJIEKC CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JIBroKky1iue cuiibl ((pakTophl) aHTPOIIOT€HE3a: OHoIornyecKkre, conranbHbie. COOTHOLIEHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTAMU aHTpoOIoreHe3a. PaHHMe yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIbI) U
paHHUE MOHTHJIBI — OOIIMEe MPEeIKU YeIOBeKOOOpa3HbIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH —
JIBYHOTHE MpENKu JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpyna. YenoBek
PSIMOXOJALINIM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YesnoBek HeaHJepTallbCKUi
KaK BHJ JIOACH XOJOIHOro KiIMMara. YeloBeKk pa3yMHBI COBPEMEHHOIO THIIA, IEHUCOBCKUI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuka.

OBOJIOIUS COBPEMEHHOI'O uesioBeka. EcTecTBeHHBIN OTOOp B MOMYJSLHUAX 4YellOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIE BOIHBI, Apeiid) reHOB, MUTpalUs U
«a¢ ekt ocHOBaTENS» B MOMYISIIHUAX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pachl. [lonstue o pace. bonbiime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3UMaTCKO-aMepUKaHCcKas). Bpems u
IyTH paccelieHus 4YeJoBeKa 1Mo IulaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpYKaroIIen
cpensl. BnusiHue reorpaduyeckoil cpensl U Apelda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YyeJioBeKa.

MexauCUMIUIMHApHbIE METOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M NaJCOAHTPOIIOJIOTHMSI  YEJIOBEUECKUX  MOMYJIALHUM.
broconnanpHple  HCCIENOBAaHHMA  NPUPOABI  4enoBeka.  MccimenoBaHwe — KODBOIOLMU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JleMoOHCTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.
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Tabmumpl u  cxembl: «MeToasl  aHTpOMOJIOTHHY, «[OJOBHOW MO3T YeJIOBEKay,
«UYenmoBexkooOpa3Hbie 00€3bsHBIY, «CKENeT YeloBeKa M CKENleT IMIMMITaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKYyIIME CHJIBI AHTPOIOreHe3a», «IJBOJIOLMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM YeI0BEK»
«Heannepranbip», «KpoMmanboHIbl», «lIpeaku uenoBekay, «ITambl BOJIOLUU YEJIOBEKaY,
«Pacbl yenoBekay.

OOGopynoBaHue: MyJISDKM OKaMEHEIOCTe|, MPEeMETOB MaTepUaIbHON KYJIbTYphl MPEIKOB
4eJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OUOICHCKUMHU CIO’KETaMU
MIPOUCXOXKICHUS ueloBeka, (ororpadmu HaXOJOK HCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJeT
YeJioBeKa, MOJIeNIb ueperna 4eloBeKa M ueperna MIMMIIaH3e, MOJENb KUCTH YelIOBeKa U KUCTHU
HIMMIIaH3€, MOJIEJIM TOpCa MPEIKOB YeIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSIMOXO0KICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETIOBEKay.

Tema 6. Jxoy10rusi — HaAyKa 0 B3aMMOOTHOLIEHUSIX OPTAaHU3MOB M HA/IOPraHU3MEHHBbIX
CHCTEM C OKpY:Kawueil cpenoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skonoruu. CBsi3b
HKOJIOTHU C APYTUMH HayKaMH.

Metonasl skonoruu. [loneBbie HaOmoeHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJAHBIE U
naboparopHbie. MogenupoBaHue B 3KOJIOTHU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HavYeHHE HSKOJOTUYECKUX 3HAHHWM NJis YelloBeKa. DKOJOTHYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3€H YeloBeuecTBa € MNpupoaoi. POpMHUpPOBAHHUE SKOJOTUYECKOW KYIbTYypbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLun

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

Tabmuiel 1 cxembl: «Paznensl SKoIoruny, «MeToasl dKoJaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEH CpebD».

JladopaTropnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCIICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonorudyecknue (GakKTOpbl W 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukarus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOumue
3aKOHOMEPHOCTH JIeHCTBUS dKosorndeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPUOUOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak skojorudeckuii pakrop. JleiicTBue pa3HBIX y4acTKOB
COJIHEUYHOTO CIIEKTpa HAa OPTaHW3MBI. DKOJOTHYECKHE TPYMIbl PACTEHWW M >KABOTHBIX I10
OTHOIICHHUIO K cBeTy. CUTHaIBHAsS POJIb cBeTa. DOTONMEPHOIU3M.

TemnepaTypa kak dKojJorudeckwii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPTaHH3MBI.
[lolikuioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BraxuocTs kak 3konorudeckui ¢akrop. [IpucnocoOneHus pacTeHuid K MOIIEPIKaHHIO
BogHOro Oamanca. Kmaccudukanmst pacteHuid 1Mo oOTHOmEeHHWIO K Boje. [Ipucrocobnenus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXHUMA.
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Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IpucrnocobiaeHns Opranu3MoB K JKU3HU B Pa3HBIX Cpesiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHU: JepeBbs, KYCTapHUKH, KyCTapHMUYKHM, MHOIOJIETHHE TpaBbl, OJHOJETHHUE TPAaBBI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, Kooneparus, MyTyajau3M, KOMMEHCAIU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMoOJIEHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKJIFOUEHUSI.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aJanTalli XHUBOTHBIX», «Cpeasl OOUTaHUS OPTraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XumaudectBoy, «Ilapasutuzmy, «Koukypenuus», «Cumonosy», «KommeHcanuzmy».

OOGopynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTteHus, repOapuu 1 KOJIEKIIUU TETJIOM00MBBIX, 3SMMOCTOMKHIX, MOPO30yCTOMUMBHIX PACTEHU,
yyyesia MNTULl U 3Bepel, repdapuu pacTeHMi, OTHOcAIUXcS K TurpoduraMm, kcepoduram,
Me30(guTam, KOMHaTHBIE PACTEHHS IAHHBIX TPYIIT, KOJUJIEKIINH )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, TepOapuM M KOJJIEKIMHM pPAacTeHHWH W JKUBOTHBIX, OOJAJAOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM >KM3HM, TepOapuul U KOJJICKIUU
pacTeHU M JKMBOTHBIX PA3UYHBIX )KU3HEHHBIX ()OPM, KOJUICKIIUU KUBOTHBIX, YIaCTBYIOIINX B
pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi pabora «BbIsBIeHHE TPUCTIOCOOTICHII OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKK momyisiiuu. [lomynsanusa kak Ouonoruyeckas cucTeMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momyisaiuii. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHN:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAas W IMOJIOBAasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHSL.

Dkojoruyeckas CTpykTypa mnomynauud. OleHKa YUCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuuu. Kpusble poctra uyucinernHoctu mnonyisuuu. Kpusbsie BbDKHMBaHMS. Perymsius
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YUCIIEHHOCTU TMOMYNSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4yeckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xarunncona. Pa3zmepsl skonorndyeckoil Humu. [loreHunansHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUJOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuisl nOomymsquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMamuy, «Mojens skonorudeckor Humm Jhx. H.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKUMOHAIbHBIE OJIOKH
OpraHU3MOB B 3KOCUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue 0y0ku 3xocucteM. [TouBBI U UIIBI B 3KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN 3KOcUcTeMBl. broMacca n npoayKius. DKOJIOTHYECKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBI. AHTpOIIOTE€HHbIE BO3JeMcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopel U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SIKOCUCTEMAMHU.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposackas ¢uopa u dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 BYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMH. Y CTOHYMBOCTH
OpraHM3MOB, MOMYJISIUM M HSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JICHCTBUI.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbl 3IKOJI02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.
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JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HIMPOKOIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUa YHCET», « IKOJIIOTHUECKas MHpamMuia OMOMacchl», «DKOJIOrHYECKast
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
noce noxapay, « JKocucTemMa o3epay, «ArpoueHos3», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporieHose», «IIpumepsl ypooskocuctemy».

Ob6opynoBanue: repbapuu pacTeHHUU, KOJUICKIUM HACEKOMBIX, Uydyella NTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyenue pazHooOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 00oj04Yka 3eMJIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! U ero GyHKIUH.

3aKOHOMEPHOCTHU cyliecTBoBaHMs Ouocdepsl. OcodeHHOCTH Onochepsl Kak rio0aabHOM
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OHoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PuTMuuHoCTh siBeHuit B Ouocdepe.

3onanbHOCTh Onochepsl. [lonsTre 0 6nome. OCHOBHBIE GMOMBI CYIIU: TYH/pa, XBOWHBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa U QyHKIUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIHaNa K OMOCHEpHBIX
G yHKITHIA.

JleMoOHCTpaLun

IToptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriepoaa B npupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumatudeckue nosica 3emnmny, «Tyaapay, «Tairay, «CMmenranHbIfd
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTeiHay, « Tponudeckuii iecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYMHBL. Bo3zaeicTBue denoBeka Ha Ounocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOOHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymenue nousel. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHNe KinMaTa.

AHTpPOIIOT€HHOE BO3EMCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEIBHOTO
U KMUBOTHOTO Mupa. OCHOBHBbIE NPHUHIMIBI OXpaHbl Hpuponsl. Kpacueie kHuru. Oco0o
oxpansembie ipupoaabie Tepputopuu (OOIIT). Boranumdeckue caapl U 300JI0TMYECKUE TTAPKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPUPOAbI. ParroHanbHOE
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emmn. OOmme
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3aKOHOMEPHOCTH TIN100AJIBbHBIX IKOJIOTHYECKUX KpU3UucoB. OCOOEHHOCTH COBPEMEHHOIO KpHU3Hca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

PasButue MeTOOB MOHUTOPHHTA pa3BUTHSl OINACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnvle uccnedoganusi nepexooa K pecypcocbepezaiowjeti U KOHKYPEHMOCHOCOOHOU
anepzemuxke. buonozuueckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecnevusaiowue OOCMYn K UHGOpMayuu NO COCMOSHUIO OMOENbHbIX GUO08 U
akocucmem. OcHO8bl IKOpeadbUIUMAayUY IKOCUCIEM U CROC0D08 6OPLObL ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HaA3eMHbIX IKOCUCTIEM.

JdemMoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMmocdepbl», «3arps3HeHue THIPOCchephD»,
«3arpsi3HeHHe 1Mo4uBbI», «IlapHukoBsIii 3 dekT», «Ocobo oxpaHseMble IPUPOTHBIE TEPPUTOPUNY,
«Mojenu ympasisieMoro MUpay.

Ob6opynoBanue: pororpaduu oxpaHseMbIX pacTeHUi U )KkUBOTHBIX KpacHoli kauru Poccuiickoit
®enepaunn, KpacHOl KHUTH peErvoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: JTUYHOCTHBIC, METAIIPEAMETHBIC U PEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HaHHE OOYYarOIIMMHCS  POCCUHMCKONW  Ipa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuyue momueayuu K OOYUEHUIO OWOJIOTUM, YeleHanpaeieHHoe paszeumiue BHYTPEHHHUX
yOeXKIeHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAIUIUN Pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTAHOBKAMH, TPUCYLHIUMH  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
CnoOCcoOHOCMU CMAUMb N U CTPOUTH KU3HEHHBIE TIJTaHbI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYSCKHUMH M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
o0miecTBe TMpaBWIaMH W HOPMAaMH TOBEICHHS M CIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMSA,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTU3MA U
YBaOXEHUSI K 3aKOHY U IPABOMOPSAKY, YETOBEKY TPyJa U CTapiIeMy IMOKOJCHUIO, B3aUMHOIO
YBOKEHUsS, OCEpeKHOTO  OTHOIIEHWS K  KYJIbTYPHOMY  HACICOUI0 M TPaIUIHsIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHsS yueOHOTO npeamera «buomorus» MoMKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAIi, TO3UTHBHBIX BHYTPEHHHUX
yOeXKIIEHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM  POCCHICKOTO  OOIIECTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA JAESITENbHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HAIpPaBIEHU BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKJTAHCKOW TO3MIMU  OOydaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)K€HHWE 3aKOHa U
MIPaBOTIOPSIIIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH NESTETHLHOCTH NMPU CO3JAaHUN YIEOHBIX MPOEKTOB,
peleHnr y4eOHBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IO3MIMIO 110 OTHOUICHHWIO K SIBJICHUSAM
COBPEMEHHOM KHU3HH U OOBSICHSATH €€;

YMEHHME YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJCH ¢ Pa3sHBIMU YOSXKIECHUSIMHU, KYIbTYPHBIMHA [IEHHOCTSMH U COLUATBHBIM
MIOJIOKECHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBHIIIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;
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2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLIIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAueHUsi OWOJOTMM B TO3HAHUM 3aKOHOB MPHUPOJBI, B JKU3HMU 4YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJIbTYPbl  3[0POBbSI M
IMOIUOHAIBLHOIO 0J1AroNoJyYns:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), OEpEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHUS aTKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Yy, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0T00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBAThH, INIAHUPOBATH U CAMOCTOSATEIBHO BBITIOIHATH TAaKYIO IEATETbHOCTH;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHATBbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHHUIO HAa TPOTSIKEHUU BCEH
KU3HY;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;
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MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU WX BO3MOXKHBIX TOCJIECTBUN JIJIsI OKPYXKAIOLIEH CPe/Ibl;

OCO3HaHHUE TTI00aTBHOr0 XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PelieHUS;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuU MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOAOIOIb30BAHHEM (COONIIOCHNE
MpaBUJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHYECKHUE IMOCIEACTBUS MPEITPHUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYIbTYPhl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HAyKM U  OOIIECTBEHHOW MpPAaKTUKHU, OCHOBAHHOTO Ha JHalore KyJibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3AUMOICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBITIUICHUSI, CO3JIJAHUU TIEJIOCTHOTO MPEICTABIICHUS 00 OKPYXKAIOIIEeM
MHpE Kak O €IWHCTBE TNPHUPOABI, YETOBEKa W OOIIeCTBA, B TMMO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JAJISi COBPEMEHHOW MHUBWIM3AIMU: 00ECTIeUeHUs
HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTHUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MPOOJIEMbl Pa3BUTHSI YEJIOBEUYECTBA, MOUCKA MyTEH BBIXO/A U3 TII00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHIO, PAllMOHATEHOMY
MCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYCHUH OMOJIOTMUECKUX 3HAHWU B IESAX MOBBIIIEHUS OOIICH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMOil Mpu N3ydeHUH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh TMOJydyaeMble 3HAHUS [UIS aHaM3a W OOBSICHEHUS SBICHUU
OKPY’KaIOIIET0 MHUpa M TMPOUCXOIANIMX B HEM HM3MEHEHUW, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYCHHUS HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO HCIOJb30BaTh OHOJIOTHYECKUE 3HAHUS JUISI PEIICHHS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOU NEATEeTbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
MCCIEI0BATENBCKYIO ICSITENbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI
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MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeaMeTHbIE) O0IIeHAyYHbIE TIOHTHS, OTPAXKAIOUTUE IIEJTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienpruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHMUEe, HAOIIOJIEHNE, W3MEpPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (YHKIIMOHATBLHON T'PaMOTHOCTH W COIMAIbHON KOMIIETCHIIMH OOYYaroIIUXCs;
CIIOCOOHOCTB 00yJaromuxcst HCII0IL30BaTh OCBOCHHEIC MEXIUCIUIIITMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpCaJIbHbIC Y4YeOHBbIC IEHCTBHUS B IIO3HABATEIBHOW U
COIMAIbHOM MPAKTHKE.

B pesynbrare wusyuyeHuss OHOJIOTMM HA YpPOBHE CpeIHEro ooOmero oOpa3oBaHUA Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC EHCTBUS,
KOMMYHUKATUBHBIE YHUBEpPCAIbHBIE YyueOHbIC JCHCTBUS, PETYJIATHUBHBIE YHHUBEPCAIbHbBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpa3oBaHUs
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJBLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE TeHCTBUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCITOJIH30BaTh IPH OCBOSHUH 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJIEHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMs, KIacCHU(pUKAMU, OOOOIICHUS), PACKPBIBATh CMBICT OHMOJOTHYECKUX TMOHSATUN
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OTIPENIEeTIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTMYECKUE TOHATUS Ui OOBSICHEHUs (AKTOB U SIBICHUU KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€ TyKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYyIUPOBATH BBIBOJBI U
3aKJII0YCHUS;

MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEACTBA AJIA MPEACTABICHUSI CYILIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYM PA3HOTO POJa,
BBISIBIICHHBIX B PAa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHMBATH COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKH MOCIIECICTBHUI IS TEIHLHOCTH;

KOOPJIMHHUPOBATh W BBITONHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIHHOTO |
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIICHUE MTPU PEIICHUH KU3ZHEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIQJICTh HABBIKAMHU Y4YEOHO-HCCIICIOBATEIHCKON M MPOCKTHOM NEATEILHOCTH, HAaBBIKAMH
pazpemieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IOMCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0OB TO3HAHNS,
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UCITOJIb30BaTh PA3JIUYHblE BUJBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUsiX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBILIUICHHS], BIAJETh HAYYHOW TEPMHHOJIOTHUEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIOTE3Y €€ PeLIeHUs, HAXOJUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HMH(popmanuu (Tekcre yueOHOro mocobus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMyHblE METOAbl IpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLrell: TpUMEHITh XUMHUYECKUe, (pU3nyecKkue U MaTeMaTU4ecKHe 3HAKHM U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJaJETh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMaNUU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHUS OTHOCHUTENIBHO BBINIOJHEHUs IpeUlaraéMoi 3aJadd, YYWUTBHIBATH WHTEPECHl U
COIVIACOBAHHOCTB MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpeICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(JIMKTHBIX CUTYallUi, YMETh CMAT4aTh KOH(QIUKTHI U
BECTH [1€PErOBOPHI;
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BJIQJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHMEM SI3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pEeUICHUH Y4eOHOM 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESTEIbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEHUCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATH IJIaH JEHCTBUM, paCIpeesaTh POJIU C YYETOM MHEHUM
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHMBATh HJAEH C MO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HX pelIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IIIMPOKOM PYIUIIMH B Pa3HBIX 00JACTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
Y MBICITUTENIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHMS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;
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3) npuHsATHE CeOs1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaTbl OCBOEHHS coiepxaHus yueOHoro mpeamera «buoiorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHue npopuaIbHOTO 00yYeHUsT 00yJaroImuXCs
6uonornu. OHYM BKITIOYAIOT: CienU(UIecKre It OMOJIOTUY HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMY U IPEe0OpPa30BaHUIO 3HAHUM, BUABI JAESITEIBHOCTU IO
MOJyYEHUIO HOBBIX 3HAHMM M MX NMPUMEHEHHUIO B PA3JIMYHBIX y4EOHBIX, a TaKKe€ B PEaTbHBIX
JKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPEICTaBICHBI IO TOAaM U3yUYCHHUS.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npenmMera «buonorus» B 10 knacce 10nKHbI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBaHNUU €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PELICHUH
po0JieM PalMOHAIBHOTO MPUPOIOTIONb30BAHMS, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
OuoNornyeckre TEPMHHBI U TMOHATUS (KHU3Hb, KJIETKA, OpraHU3M, MeTaboyM3M, rOMeocTas,
CaMOpEryJIsiiis, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTb, N3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
ouonornueckue Teopun (kimerounas teopuss T. IlIBamna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o nentpax
MHOTr000pa3usi U MPOUCXOXKIAECHHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MMOKOJIEHMS], PACIIEIIIEHUS], YUCTOTHI FaMeT, HE3aBUCUMOro HacinenoBanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAY4YHOT'O MO3HAHU, UCHOJIb3YEMbIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, UEIIOBEKA,
IIPOLIECCOB KU3HEAEITENbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTMYECKHUX MPOLECCOB: 0OMEHa BellecTB (MeTab0IM3M), IPEBPALLEHUS SDHEPTUU, OPOKEHNUS,
aBTOTPO(HOIO U TeTePOTPO(HOTO TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Me03a,
ramMeToreHesa, sMOpHoOreHesa, MOCTAMOPHOHAIEHOTO pa3BUTHS, Pa3MHOXKEHUS,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUUSAMH, MKy OpraHaMy U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4eJOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OpPraHoOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BeIIeCTB, dTalaMH KJIETOYHOTO LHKJIA U KU3HEHHBIX
IUKJIOB OPraHM3MOB, J3TalaMd HSMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM M (PEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeabl OOUTAHHUS;
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YMEHHE BBISBISITh OTIMYMUTEIbHBbIE NMPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE PaCTCHHI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,

YMEHHE peliaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTHYECKUMHU TPOLIECCAMU U SIBICHUSIMH, JI€aTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys 1eNb UCCIeI0BaHN, aHATM3UPOBATh OJYyYCHHbIE Pe3yJIbTAThI U I€7aTh BIBOKI;

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIENOBATENIbCKOM paboTe 1Mo OMOJOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJHMYHO MPEACTABIATH
MOJIyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLICHUBATh STUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEA0BAHUN B 00s1acTH OMOJIOTUH
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/IaHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymei mpodhecCHOHaNbHON JesITeIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIICBON
MIPOMBIIIJICHHOCTH, YIITyOJISTh TO3HABATENbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH Mpodeccur U MpoAoKEeHHE OMOIOTHYECKOro 00pa30BaHUs B OPraHU3aALUAX
cpenHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHUs.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTOo npenMeta «buonorus» B 11 kaacce NONKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJii OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTMYECKUX MPOOJIEM YEJIOBEUECTBAa, a TaKXKe B PELIEHUU BOIPOCOB
paLMOHATIBHOTO IPUPOIOIIOIB30BaHMS, U B (POPMUPOBAHMM LIEHHOCTHOT'O OTHOIIEHUS K IPUPOJE,
00I11eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKUX U 3apyOexHbIX YUEHBIX-OMOJIOIOB B pa3BUTHE
OuoJIoruy;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTeHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAralomuX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
JKocucTeMa, Ouocdepa), Ouonorumueckue Teopun (dBodronMoHHass Teopuss Y. JlapBuHa,
CUHTeTHUecKas Teopus sBomtonuu), ydeHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBomroiud, B.M. Bepuanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTO paBHOBecus Jx. Xapan
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bopa), npaBuna (Munumyma 1O. Jlubuxa,
HKOJIOTUUECKOM MUPaMUIbl SHEPTHH ), TUIOTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIaJeTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTHYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHUE, H3MEpPEHUE,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCO0aMM BBISBICHHUS M OLIEHKM aHTPONOI'€HHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHME BBIACNATh CYUICCTBEHHbIE MPU3HAKU: BHUAOB, OMOIreOIEHO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AIONATPUUYECKOTO U CUMIIATPHUYECKOTO BHI000PA30BAHMSL, BIUSHUS ABIKYIIHX CHJI 3BOJIOIMA
Ha TeHO(OH]| MOMYJISALUHN, TPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeOBaHUS
HaIpPaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;
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YMEHHUE yCTaHABJINBATh B3aUMOCBSI3U MEXKY ITPOIECCAMH IBOJIOIIUH, ABMKYITMMH CHIIAMA
AHTPONIOTEHE3a, KOMIIOHCHTAMH PAa3JIMYHBIX JOKOCHUCTEM U MPUCHOCOOICHUSAMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTJIUYUTEIbHBIC PU3HAKH KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpele oOuTaHus, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB J3KOCHUCTEM, B3aUMOCBS3CH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJOTHYECKYI0O TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTelIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB U Cpelbl OOMTAHHWs, CIWHCTBA UYEIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJILI U
4eJI0BEYECTBA;

YMEHUE pemiaTh OMOJIOTUYECKUE 3a]1a4H1, BBISBIISATH IPUYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICIYEMBIMH OMOJIOTHYECKHMH TPOLIECCAMU M SIBJICHUSIMH, JIETaTh BBIBOJBI M MPOTHO3bI HA
OCHOBaHUWH TIOJyYCHHBIX PE3YJIbTATOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bI, TMPOBEPATh HX OKCICPUMECHTAIBHBIMUA CPEIICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOAMMON Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, U MYOJIUYHO MPEACTABISTH
MOJTy4YeHHBIEC PE3YIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKIACHUHM IKU3HHU, UYEIOBEKA U
YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEAOTBPAIICHUS TII00ATBHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BBIOOp Oyayieit mpodeccHoHanbHON AeSITETFHOCTU B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035HCTBA, MUMICBOM MPOMBIIUICHHOCTH, YIITYOJISITh 1TO3HABATEIBHBIN
WHTEpeC, HAMpaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOMIEH MPOhECCHH U MPOJI0KEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
o0OpazoBaHus.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3jaesioB u TeM nporpammbl | Kou-Bo

n/n 4acoB

1 buonorus xak Hayka

2 JKuBble cuCTEMBI M UX U3y4EHUE

3 buonorus kierku

4 XUMHUECKasi OpraHu3anus KICTKH 10

5 Crtpoenue u GyHKIMU KIETKU 8

6 OOMeH BemecTB U IPEBpaICHHE YHEPTUU B 9
KIIETKE

7 HacnencreenHast nnpopmaius u peaiusaius e€ B 9
KIIETKE

8 JKU3HEHHBIN UK KIETKH 6

9 Crtpoenne U QyHKIIUN OpPTraHU3MOB 17

10  Pa3MHOeHHE U pa3BUTHE OPraHU3MOB 8

11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U )
W3MEHYHUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HaCEeICTBEHHOCTH 10

13  3aKOHOMEPHOCTH W3MEHYHUBOCTHU 6

14  Teneruka 4yemoBeka 3

15 Cenexuusi OpraHu3MoB 4

16 buortexHonorust u cHHTETUYECKask OMOJIOTHS 4

17 PesepBHOE Bpems 1

JesiTeIbHOCTHL YUYHTEJISl C Y4eTOM padoueit
NpPOrpaMMbl BOCIIMTAHUS

Hcnonp30BaHre BOCIIUTATEIBHBIX BO3MOXKHOCTEH
CoJIepKaHus TEMBI 11 GOPMUPOBAHUS Y
00y4JaroIUXCsl POCCUMCKHUX TPaTUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX
[IEHHOCTEN Ha OCHOBE €CTECTBEHHOHAYYHOTO
MIPOCBEIICHUS

HpHBnequHe BHUMAaHUA O6yanOHIHXC$I K
HECHHOCTHOMY ACIICKTY U3Y4dCMbIX HA YpOKax
npeaMETOB, SIBJICHUH 1 CO6BITI/II71, HHUOUHUPOBAHHUC
06CY)K,Z[€HI/II‘/’I, BBICKa3bIBaHUI CBOETO MHCHHUA,
BBIpa6OTKI/I CBOCTO IMYHOCTHOT'O OTHOIICHHUA K
HN3y4aCMbIM CO6LITI/I$IM, SBJICHUAM, JIMIIaM

[IpuMeHeHre UHTEPaKTUBHBIX (POpM yueOHOM
paboThl — UHTEJUIEKTYAJIbHBIX, CTUMYIUPYIOIINX
MI03HABATEJIbHYIO0 MOTHBAIINIO, UTPOBBIX METOUK,
JMCKYCCHH, AAIOIUX BO3MOXHOCTb TPHOOpECTH
OTIBIT BEACHUS KOHCTPYKTUBHOTI'O 1MAJIOra;
IpYIIOBON pabOThI, KOTOpPAsk YYUT CTPOUTH
OTHOLIEHHUS U AEHCTBOBATh B KOMaHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIICHUS

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Bubmunorexa ®I'NC
«Mos mIKoJIa
https://lesson.acade
my-
content.myschool.e
du.ru/06/10
Tpenaxep
«O05aKo 3HAHUIY.
bnonorns.

10 kmacc
https://oblakoz.ru/
ONEeKTPOHHBIN
00pasoBaTeNbHBIN
pecypce
«Jlomarninue
3amanus. CpennHee
ob1ee
oOpa3oBaHue.
Bbuomorusa», 10-11
KJ1acc

POIII
https://resh.edu.ru/s

ubject/5/10/
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https://resh.edu.ru/subject/5/10/
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11 KUIIACC

Ne HanmenoBanue pa3ae/ioB 4 TeM IPOrpaMMbl Koua-Bo JesiTeJIbHOCTH YUUTEJISl C YU4eTOM padouei DJIeKTPOHHbIE
n/n 4acoB NMpPOrpaMMbl BOCIIMTAHUSA (uudposbie)
o0pa3oBaTte/ibHbIE
pecypcbl

1 3apoxaeHUE U Pa3BUTHE IBOTIOIMOHHBIX 4 Hcnonb30BaHnE BOCIUTATENBHBIX BO3MOKHOCTEMN bubnuorexa ®I'UC
MIPEJICTaBICHUIA B OMOJIOTUHU CoJIep>KaHusl TeMbI 11 (GOPMUPOBAHHUS Y «Most mIKoa»

2 Mukpo3Bonronus u €€ pe3yabTaTbl 14 00Y4aIOIINXCsl POCCHICKUX TPaJHIHOHHBIX https://lessonhacaldegﬁv-

3 Makpo3Bosronus u €€ pe3yIbTaThl 6 ﬂyXOBHO'IjPaBCTBeHHHX 1 COLMOKYIJIBTYPHBIX ;:(;)g/tfft.mvsc 00%.edU.T

4 [IpoucxoxaeHue v pa3BUTHE )KU3HU Ha 3eMiie 15 HCHHOCTCH Ha OCHOBE CCTCCTBEHHOHAYTHOTO Ti 06

NpOCBeIeH s penaxep «O0mako
) [IpoucxoxaeHre yenoBeKa — aHTPOIIOTeHES 10 I 6 3HaHUW». buosorus.
pUBJICUCHUE BHUMAHUS 00YYarOMIMXCs K 10 x1a0e
OKOJIOrHsl — HayKa O B3aUMOOTHOIICHHSAX LIEHHOCTHOMY aCIEeKTy N3y4aeMbIX Ha ypoKax https://oblakoz.ru/
6 OpraHNU3MOB U Ha/IOPraHU3MEHHBIX CUCTEM C 3 TPE/IMETOB, ABICHUH ¥ COOBITHH, HHUIMUPOBAHUEC  JekrpoHHbIii
OKpYIKaroIien Cpenou 00CYyKIIeHUH, BRICKa3bIBAHU CBOCTO MHCHUS, 00pa3oBarenbHbIH
Opranusmel 1 cpeia OOUTaHUS BBIPAOOTKH CBOETO JINYHOCTHOTO OTHOIICHUS K pecypc «/lomarnaue
DKOJIOTHS BUJOB U TOIMYJISIITUI M3y4aeMbIM COOBITHSM, SIBIICHUSM, JTUI[AM sananus. CpenHee
DKOJIOTUs COOOMIECTB. DKOJOTMYECKHE CHCTEMBI 12 llpumenerme HHTEPAKTHBHBIX GOPM yaeOHOH gg?;grzg)}aioo?ff =
10 buocdepa — rinobanbHas s3kocuctemMa PaGOTLI — MHTEILICKTYANbHEIX, CTHMYJIHPYIOUHX KJ1acc ’
TI03HABATEIbHYI0 MOTHBALIHIO, HTPOBBIX METOHK, | pry[y]

11 UYenosek U OKpyKaromas cpena . )
JTUCKYCCUM, TAIOIINUX BO3MOXKHOCTh MPHOOPECTH https://resh.edu.ru/subje

PesepsHoe Bpems OTIBIT BEJCHUS KOHCTPYKTUBHOTO JMAJIOra; ct/5/11/

12 8 TPYIIIOBOM paOOThI, KOTOPAst YYUT CTPOUTH
OTHOIIIEHUS U JIEHCTBOBATH B KOMaH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO MBIIILICHUS
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