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1. HOSACHUTEJIBHASA 3AITUCKA

[Tporpamma o yuebHomy npeamery "buonorus” (manee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruooOrus» U OCHOBHBIX MOJIOKEHUN (enepanbHOM pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peaMeTsl». CorjaacHo
nosnoxeHussMm ®I'OC COO npoduiibHbIe ydeOHBIE TPEAMETH, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS CrocoOoM auddepeHnnanui oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM, CPEIHUM
o0mmM, cpeaHuM MpodecCHOHAIbHBIM U BBICHIMM O0pa3oBaHHEeM. B TO ke Bpemsi KaKIbld U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIlICHUE
00pa30BaTelbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBA3aHHBIX C NpodopueHTaren
00yJaromUXCcsi U CTUMYJIMPOBAHUEM HWHTEpeca K KOHKPETHOW O0O0JIaCTH HAyYHOrO 3HAHWUS,
CBSI3aHHOT'O C OMOJIOTHEH, METUITUTHOMN, SKOJIOTUEH, ICUXO0JIOTHEHN, CHIOPTOM HIJIM BOCHHBIM JICJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mperncraBieHue O LETU U 3aadax
U3y4eHUs yaeOHoro npeamera «buosorusy» Ha yriyOJaéHHOM ypOBHE, ONPEIEIsieT 00s13aTeIbHOE
(MHBapUaHTHOE) TMPEAMETHOE COJCpPKAHHME, €r0 CTPYKTYPHpPOBAHHE IO pas3jeliaM W TeMaM,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEN oOydarommxcs. B mporpamMmMe mo OMONOTHU peaqu30BaH MPUHIIUI
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Onarogaps 4emy MpocMaTpPUBAETCS HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKUX
3HaHWMA, OPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
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
COO x mu1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B ()OPMUPOBAHNN OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHOW JESATEILHOCTH OOYYArOMIMXCs TI0
OCBOCHHMIO COJEpKaHUs OWOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro oOIIero
o0Opa3oBaHusl.

VY4eOHblii npeamer «buonorus» Ha ypoBHE CpeAHEro o0IIero 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, CEJCKIMH, OWOTEXHOJIOTHUH, HSBOJIOIHOHHOTO YyYEHHUS U
DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJFOTOBKY OO YyUaOIIMXCsl K MOCIIEAYIOIIEMY OTYyYEHUIO OMOJIOTHYECKOro 00pa30BaHUs B By3ax
U OpraHu3alusx cpeaHero mnpodeccuoHaabHoro ooOpa3oBaHus. OCHOBY €ro CoJep>KaHus
COCTaBIISIET CHUCTEMa OMONOTHYECKUX 3HAHUH, MONYYEHHBIX MPU H3YYCHHH OOYUYAIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTHHM Ha YpPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 kmaccax 3T 3HAHUA MMOJTYUYaAIOT pa3BUTHE. TaK, pacCIIUPEHBI M YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OHWOJOTMYECKHE CBEICHUS
MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhle MOXKHO HCIOJB30BaTh KaK OPUEHTHPHI IS



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" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHHUio Ouonoruu. CoOriacHo 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 HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM 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 €CTEeCTBEHHO-HAy4YHON KapTHHbl MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ouonornyeckux 3HaHWH. [ pa3BUTHS W MOIJEp)KaHUS MHTEpeca O0y4aromuxcs K OHOJIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPKAaHUH TPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
obOnacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B pEIICHHE Ba)KHEHIIMX
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 MPUOOPETEHHE YMEHUI UCIIONIb30BaTh 3TH 3HAHUS B ((OPMUPOBAHUH UHTEpECa K
onpeneneHHo obnactu npodecCHOHATBHON NEeATETbHOCTH, CBSI3aHHOW C OMOJOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

JlocTtuxenne menu u3ydeHus ydeOHoro mpeamera «buojorus» Ha yriyOJlEHHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE OOYYalOIUMHUCS  CUCTEMbI  OMOJIOTMUYECKMX 3HAaHWK: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIIHMAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBUiIaX,
COCTABJISIIOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJNOTHYECKHX CHCTEM (KIIETKa, OPraHU3M, MOMYISIUs, BH]I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYaroIIMXCS C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBL:
HCCIIEIOBATETLCKUMU METOAaMH OUOJIOTHUECKUX HAyK (MOJEKYISIPHOU U KIETOYHON OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKON
OMOJOTUM, TAJIEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIeNOBaHUI B jabopaTopud W B Mpupoae (HaOmoIeHue, H3MEpeHHe,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTAaHABJIMBATH CBS3b MEXKIY Pa3BUTHEM OUOJIOTUU M COIMATHLHO-I9KOHOMHYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMH YeJIOBEUECTBA; OIIEHUBATH MTOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHONICHHUIO K OKpY)Kalollel MpUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO



OKPYKaIOIIMX JIFOJIeH; OOOCHOBBIBaTH W COONIIOAATh MEPHl NMPOGUIAKTUKH WH(EKITNOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEICHUS B MPHpOJAe W obecredeHus 0e30MacHOCTH COOCTBEHHOM
JKU3HEACSITEIIBHOCTA B YPE3BbIUAMHBIX CUTYalUSX MPUPOJHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy 00YYaIONINXCS WHTEJUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHel OWOOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pelIeHUus OHOJOTHYECKUX 3a7ad, MOJAEITUPOBaHUS
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, OOIIEH KyJbTYphl MOBEACHUS B MHPUPOJE; MHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTA B PAllMOHAIBHOM MPUPOIOTIOIB30BaHIT
(coOnromenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPAaHBI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHHU COOCTBEHHOTO 3[0POBBS M 30POBBSl OKPYXKAIOLIUX JIOAEH (COOMIOIeHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEAEATEIIbHOCTH B UpEe3BbIUaiHBIX
CUTYAIUSAX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHMS OMOIOTUUECKHUX
3HAHUN U YMEHUH B MIOBCEAHEBHOM KU3HM;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BHIOOpa OOYy4YaAIOUIUMUCS WHIUBUAYATbHON
00pa3oBaTeNIbHOW  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MOCIEayoIEMY HpopecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHIYAIbHBIMH HWHTEpPECAMHU M TOTPEOHOCTSIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEJACHHBIX HAa HW3y4YeHHE OHOJIOTUM Ha YrIyOJIeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIETIO),
B 11 kmacce — 136 uaca (4 yvaca B Henmemnto, BKIOYass | 9ac 3a cyeT 4acTH, (HopMupyeMmon
y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHUH. )

OT60p OpraHU3aIMOHHBIX (OPM, METOJIOB U CPEICTB O0yUEHUS OMOIOTHUHU OCYIIIECTBIISCTCS
¢ yuéroMm crenupuKd €ro CoAep kKaHus M HAMpPaBIEHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
00pa3oBaHus B OpraHU3aIMAX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0y4eHMHM OHOJIOTMU Ha YIiayOJIEHHOM YpOBHE SBIISETCS
MpoOBeJcHNE JIA0OPATOPHBIX W TMpakTU4Yeckux pador. Takxke ywacTue oOydaroumxcs B
BBITIOJTHEHUH IPOEKTHBIX U YUeOHO-HUCCIIeIOBATENIbCKUX pa0OT, TEMATHKa KOTOPBIX OMPEeIeTCs
YYHUTEJIEM Ha OCHOBE UMEIOIIUXCS MAaTEPHATBHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCIOBUH.



2. COJEPKAHUE OBYUYEHUSA
10 KJIACC

ConepkaHue TPOTPaMMbl,  BBIICICHHOE  KYPCUBOM, HE BXOAUT B  MPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHasi OUOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas wicTopusi pa3BUTHS OHWOJIOTHH.
buonornueckne Hayku M H3y4aemble UMM TMpoOsieMbl. DyHIaMEHTalbHbBIC, NPHUKIAAHBIC W
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3nauenue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccuu, cBsa3aHHbIC ¢ OMOOTHEH. 3HAUEHUE OMOJIOTUH B IPAKTUYCCKOM eI TEIbHOCTH
YyeJIoBeKa: MEJIUIIMHE, CETLCKOM X035UCTBE, TPOMBIIIIICHHOCTH, OXPaHe MPUPOJIbI.

JleMoOHCTpaLuu

[Toptpersr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, 1. . Meunukos, H. 1. Basuios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsI3b OMOJIOTHUH C JPYTUMH Haykamu», «CrucreMa OMOJIOTHYECKUX
HaYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTemMbl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €MHCTBO
XAMHYECKOTO COCTaBa, JHCKPETHOCTb M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpPTaHU3AIMs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MO YJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue »KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHaTME O 3aBUCMMOW M  HE3aBUCHUMOMU
nepemeHHoil. IlmanupoBanue »skcnepumenrta. [loctaHoBka M mpoBepka rumote3. HyneBas
runore3a. [lonsTue BEIOOPKU U e€ JoCTOBepHOCTh. Pazopoc B Guonorunueckux maHHbIX. OrieHKa
JIOCTOBEPHOCTH TIOJYUYECHHBIX PE3YNbTaTOB. [IpUYMHBI MCKAKEHUS PE3YJIBTATOB AKCIICPUMEHTA.
[ToHsTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Ta6J'II/IHBI U cXxeMbl: «OCHOBHEIE IIPpHU3HAKKU JKU3HUY, «bronornueckue CHUCTEMBID»,
«CBoiicTBa )XKHBOW MaTepuu», «YPOBHU OpraHU3AIMU KUBOU IPUPOIb», «CTpOeHUE KUBOTHOMN
KIIETKNY», « TKaHH )XKUBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOTO OPTaHu3May, «bHoTeoIeHo3»,
«buocdepay, «MeTombl U3YICHUS KUBOK TTPUPOIIBIY.

O06opynoBanue: 1abopaTtopHOEe 000PYAOBAHKE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPCHUH,
OKCIEPUMEHTOB.

IIpakTyeckas padora «licnonp30BaHME pa3aMUHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.



Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(YHKIHOHATIbHAS €IMHULA JKUBOTO. VICTOPHUS OTKPBHITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHnnanbHoe  HEHTpUyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX MU
OakTepuaIbHBIX KIETOK.

IIpakTnyeckasa padora «/3yueHue MeTOAOB KJIETOYHOM OHOIOrMM (XpomaTorpadus,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKU COCTaB KIETKU. Makpo-, MUKpPO- U YIAbTPaMUKpPOAJIEMEHTH. Boaa u €€ pons
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUU KIIETKH, TEIJIOPETYIIALHUH.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekynbl. IlepBuuHasi cTpykTypa Oenka, menTHHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonornueckue GyHkuu 6enkos. /lpuonut.

VYrneBoasl. MoHOCAaxapuabl, AUCAXAPHIbL, OJIUTOcaXapy bl M monucaxapuipl. OO miaxn
CTpOEHUS U PU3UKO-XUMHUYECKHE CBOMCTBA yIiieBOJ0B. buonornueckue GpyHKINUN yriIeBOJOB.

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenne nHyknenmHoBbIX KucioT. HykneoTtuusl.
[Mpuniun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonornyeckue ¢pynkuuu JJHK. Buast PHK. ®@yukiuu PHK B kinetke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komniekcos. KomnvromepHulii Ouzaiin u op2anuiecKuli CuHme3s OUOMONEKY U UX
HeNnpupoOOHbIX AHAI0206.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmuner u cxembl: «llepuonnyeckas Tabiuia XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIOTHI», «CTpoeHue MoJieKyibl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

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

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
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-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. I{uto3ome. Llutockener. JIBukeHme unurTomnasMbl. OpraHoOMIbl KIIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTuKkynyma. Mexanusm nanpasnenus 6enxkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pacturtenbHbIX kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE M CIOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOMJIACThI  BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Mukpogpunamenmsi. MBpIIEUHbIE KIETKU. AKMUHOBblIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
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 CTPOCHUE M (DYHKIUH.
Snepubliii GenkoBbI MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
06o0n04KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHHTENbHAs  XapaKTEPUCTHUKA  KIETOK  DYKApHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).



JleMoHCTpauMu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuublt u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKn», «CTpoeHHe KUBOTHOMN
KIeTKn», «CTpoeHHEe pacTUTENbHON KiIeTkn», «CTpoeHrne MUTOXOHIpUny, «Sapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKH.

O0opynoBaHue: CBETOBOM MHKPOCKOIN, MMKpPOIPENapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlaGopaTtopHas padora «/3yueHre CTpOEHHUS KIECTOK Pa3IMYHbIX OPTraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3mMonu3a U JAEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTuyeckas padora «/3yueHue ABIKEHUS UTOIIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB U IPpeBpalleHHe JHEPIUHU B KJIeTKe

AcCCUMMIISINS ¥ JUCCUMIIALUS — IBE€ CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTPOGHBIN 1 TeTepOTPOdHBIA. YUuacTre KUCI0opoa B OOMEHHBIX MPOLIECCax. DHEPreTHUECKOE
obecnieuenue kinetku: npepaiieHue ATD B oOMeHHBIX nporieccax. DepMeHTATUBHBIN XapaKTep
peakiuil kieToyHoro mMetabonusma. epmMeHTHI, UX CTPOEHHE, CBOWCTBA U MEXAHU3M JICUCTBUA.
Kodepmentsr. Otinnuns GepMEHTOB OT HEOPTaHMUYECKUX KaTalIu3aTopoB. beaKu-akTHBAaTOpHl U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAKUUH OT pPa3IMnYHbIX
(bakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oxcueennvlll  omocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMeHMbl
peaxkyuonnoz2o yenmpa. Ponpb xmopomiactoB B mporuecce (porocuHTe3a. CBeToBas U TEMHOBas
da3el. Pomoovixanue, Csz., Cs- u CAM-munvr pomocunmesa. IIpoyKTUBHOCTh (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoXkeHHS M MX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oone3Hei.

AdpoOHBIE OpPTraHW3MBI. JTambl YHEPreTHYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonn3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonoruueckoe okuciaeHHe, UIU KIETOYHOE JbIXaHue. Poslb MUTOXOHIpHH B Ipoleccax
O6uonorudeckoro okucienus. Luxinueckue peakuuu. OkucauTenbHoe GocPopHINpOBaHUE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymecTBa a’poOHOro myTH OOMEHa BELIECTB Iepel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCTpaLun

[Toprpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEPreTUYecKuil oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHUE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHnas padora «/3ydeHne KaTaInTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha IpUMeEpe
aMuUJIa3bl WK KaTajasbl)y.



Jladoparopnasi padora «l3yyeHue (QepMEHTATUBHOTO pACIICIIICHUS TEPOKCHIA
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,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
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 ceHos. OpraHu3aiys TeHoMa y MPOKapuoT U
9YKApHOT. Perynsius ak THBHOCTH T€HOB y TpOKapHoT. [ unore3a onepona (P. XKako0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enos. Perynsains 0OMEHHBIX MPOLEeccCOB B KiieTke. Kiierounslil romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogpazos. Obpamuas mpancKkpunyus, peeepmasa,
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 «Co3nanne 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 (MPEMUTOTHUECKUN) MEPHUOIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CHHTE3, aAHTUNAPAUIENbHOCTh. MexaHu3M
permukanuu [JTHK. Xpomocomsl. Ctpoenune xpoMocoM. Tenomepsl u TenoMepasa. XpoOMOCOMHBIN
HA0Op KJIETKH — KApUOTHUIL. JIMIUIOMIHBIA M TrarmIouIHbII HaOOpBl XPOMOCOM. ["'OMOJIOTHYHbBIE
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

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

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUSA KILEeMKU.

JdemoHcTpauMu

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 MUKPOITIpENapaTaxy.

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 JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. '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. TUIIBI )KUBOTHBIX TKAHEH: MUTEINAIbHAS, COSTUHUTEIbHAS,
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. DYHKITMU OpraHOB M CHCTEM 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)KEHWE MHOTOKJIETOYHBIX pPACTEHUH: TPOMU3MBI W 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. BHYTPUIIOJOCTHOE W BHYTPHKJIETOYHOE MHUIICBAPCHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
»kenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTKU. KoxkHoe nbrxanwe. J[prxarenbHas moBepxHOCTh. JKabepHoe M JIErOUYHOE
IbIXaHue. JlpIxaHhe TO3BOHOYHBIX YKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX I[MO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cucCTeMa 4YeloBeka. MexaHus3m
BEHTWISILIMM JIETKUX Y NTUI U MIEKONUTAIOIMUX. Perynsauus npixanus. J{pixaTenbHblie 00bEMBI.

TpaHcnopT BEMIECTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBIE COCYABl M KpOBb. Kpyru KpoBOOOpaIeHHS.



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

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opransl BeieneHus. OUibTpalus, CeKpenus 1 00paTHOe BCaChlBaHUE
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 OJJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil U HUCTHI
MpOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MacCMBHOM H
XUMHUYECKON 3N ThI. OUTOHITU/IBI.

3amuTa y MHOTOKJIETOUHBIX KHUBOTHBIX. [IOKpOBBI M X MPOU3BOIHBIE. 3aIMTA OpTraHU3Ma
or Oone3nedl. MMmyHnHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpOXKIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYECHHUE.

HepBHas cucrema u peduieKTopHAs peryisnus y >KHBOTHBIX. 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 ¥ SHAOKPUHHAs CHCTeMa >KHUBOTHBIX WU uernoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmumpel U cxeMbl: «OMTHOKIETOYHBIE BOJOPOCINY», «MHOTOKIETOUHBIE BOIOPOCIH,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembr», «Ctpoenue ctedinss», «CTpoeHHE IHMCTOBOM IUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTemay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonocTtHpie», «CxeMa MUTaHUS pacTeHHi», «KpOBEHOCHbIE CHUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMILIAPhl KOMHATHBIX pPAacTeHH, repOapuul pacTeHU pa3HbIX OTAENOB, BJIAKHbBIE MTpernapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeNIOBEKa,
o0opyoBaHue ISl IEMOHCTPAIIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUH, pacIIeTICHUS
KpaxMmasia ¥ OeJKOB TOJ] AeHCTBUEM (EpPMEHTOB, 000pyIOBaHHE ISl AEMOHCTPALUU OIBITOB IO



U3MEPEHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJIbHBIX JBWXXEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

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

ITonoBoe pasmuHoxkenue. IlonoBeie kneTku, winm ramerbl. Meio3. Craaun Mmeno3sa.
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 KJIeTOK. CriepMarorenes u ooreHe3. CTpoeHUE MOJOBBIX KIETOK.

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

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopgoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU IPOOJIEHUsT MIEKOMUTAIOMIMUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISALINS).
3aknaJKka OpPraHOB W TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apo/ibliia (AMOpHUOHANIbHAS MHYKIIHS). 3aKJIaKa IJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJbTaT UepapXUUECKUX B3aUMOJICUCTBUI reHOB. BiusHue Ha YMOpHOHATBFHOE Pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIIEH CPeIbI.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHbli Tepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO W HEMPSIMOTO Pa3BUTHA, UX PACHpPOCTPaHEHUE B MPHUPO/IC.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKHE TPOLECCHI.

Pasmuoxenue u pazpurue pacteHuil. [lamerodut u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIoOp B mporiecce Meio3a. ['amerorenes y pacrenuit. Omio10TBOpeHHe U
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIIOJOTBOPEHHME Yy IIBETKOBBIX PACTEHHI.
OO6pa3oBaHue 1 Pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIIUN OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI GECTIONOro pa3sMHOXKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHe IBIIIeHb», «Pa3MHOXEHHE THUApHIY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsiMoe u Henpsimoe pa3BUTHEY, «Pa3BUTHE MAICKOTO KyKay,
«Pa3Butne capanun», «Pa3zBuTue JSTymKu», <«J/{BOTHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX
pactenuit»y, «CTpoeHUE CEMSH OJHOIOJBHBIX W JIBYJOJBHBIX PacTEHUI», «KHU3HEHHBIN UK
MOPCKOH KaycTbl», «KMU3HEHHBIN UK MXa», «KU3HEHHBIN LIMKII TAIOPOTHUKAY, «OKN3HEHHBIN
LUKJI COCHBI».



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIETOK U CIIEPMAaTO30H I0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

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 UI3MEHYMBOCTH OPraHM3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pazBuTuu renetuku. Paborsr H. K. Konsrosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
TeHBbI, albTEPHATUBHBIC NPHU3HAKH, JIOMHUHAHTHBIA W PEIECCUBHBIA MPU3HAK, TOMO3UIOTAa,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

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

Jla6opaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBorii 3aKkoH MeHens — 3aKoH e IMHO00pa3usi THOPHUIOB
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akoH MeHaenst — 3aK0H pacilerieHus
npu3HakoB. lluTojormdeckre OCHOBBI MOHOTHOPUIHOTO CKpEUIMBaHUS. [ HIOTE€3a YHCTOTHI
ramer.

AHanuzupyromee  ckpemuBaHue.  [IpoMexyTouHbI ~ XapakTep  HaclleJJOBaHMS.
Pacienienne npu3HaKkoB IIpU HEITOJIHOM JOMUHUPOBAHWH.
Jurubpunnoe ckpemmuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruieHHOe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHNE
I€HOB, HAPYIICHHUE CLCIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM NOJI. ['eHeTnyeckass CTPYKTypa HOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C II0JIOM.

I'enorun kak wnenoctHas cucrema. Ilnelorponuss — MHOKECTBEHHOE [EHCTBHUE I€Ha.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMN. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35IMH — MHKPOOHOMY.
['eHeTHueCcKHe acreKTbl KOHTPOJISI M U3MEHEHUS! HAaCIEeICTBEHHONH MH(POPMALUU B MOKOJCHUSIX
KJIETOK ¥ OPTaHU3MOB.

JleMoOHCTpanuu

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



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupyolee ckpeuBanue», «Henonnoe nomunupoBanuey, «ClenieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuotun ntunb», «MHOKECTBEHHbBIN aJlIEN3M», «B3anmoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJSl IEMOHCTPALlMU 3aKOHOB €IMHO00paszus ruOpua0B MEPBOTO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUSA 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 KOJWMYECTBEHHBIE  TpPHU3HAKH. BuUIbl  M3MEHYUBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii ¥ BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MO (DUKAIIMOHHON N3MEHUYUBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHas M13MEHUYHMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3/]JaHUU 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.
ComMaruueckre W TMOJOBbIe MyTanuu. [[pUYUHBI BOSHUKHOBEHHS MyTalMii. MyTareHsl U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopos 6 HaAcie0o8aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3meHumBOCTHY, «MoOaU(UKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnonoTBopenuey, «I eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myraruin.

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

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAMU(UKAIIMOHHOMA
n3MeH4UBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHON KPUBOW.

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

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMMa HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEAIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoubto [TIP-
ananu3a. HacnencrBennsie 3a001eBanus 4ea0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JIeBaHUI YelnoBeKa. MeauKo-TeHEeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3muecKkoMy |
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKallled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

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

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUI U MOPOJI )KUBOTHBIX. COpPT, MOPO1a, IITAMM. 3aKOH TOMOJIOTMUECKHUX
pAoB B HacieACTBeHHOM m3meHunBocTd H. M. BaBwiioBa, ero 3HaueHue s CEJIEKIMOHHOU
paboThL.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otansl KOMOMHAIMOHHON cenekiuu. VcnbiTaHue mpousBoauTeneil mo moromctBy. Ot6op mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHAIN3a
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKMM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYJIbTYpHBIX (OPM OpraHU3MOB.
Hcnonp30BaHre T€HOMHOIO PEJaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JITHK aiis nomyuenus
VCXOJIHOTO MaTepHuaa JUisl CEJICKIUN.

[Tonyyenune mnonumuionioB. BHyTpuBHMaoBas rubpuamszanus. bauskopoacTBeHHOE
CKpelrBaHue, Wi MHOpuauHr. HepoacTBeHHOe CKpeliuBaHue, Wiu ayrOpuauHr. ['erepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUUU pacTeHUd u
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHe M H3y4YEHHME T€HETHYECKHX PECypCOB KYJIbTYPHBIX PACTEHUM M UX AMKUX
poauyei s co3aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEAX YIYYUEHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, NTUHUL 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 MPOUCXOKAEHUS U MHOr000pa3us KyJbTYPHBIX pacTCHUII,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CENEKLIHUN»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «3yueHue cCOPTOB KyJbTYypHBIX PAaCTEHMH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENbHbBIM Y4acTOK, B TEIIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaaunuoHHas OHOTEXHOJOrus: XJeboneueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJbIO MTOJIYYEHHs] OPraHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIIHUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rHOpuan3anusi U coMarudeckuii smOpuoreHe3. lcmonb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHME )KUBOTHBIX. MeTo/ TpaHCIIIaHTauu AP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

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

Menununackue ouorexnonoruu. [TocrreHomuas mudposas meaununa. [1IP-nuarnocruka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/JaHMs KOMIJICKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTHH TPEXMEpPHOro OMONMpPHUHTUHIA U ckadOoIaUHra A pPelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

Co3manne BEKTOPHBIX BaKIMH C IEIbI0 OOecreueHruss KOMOWHHUPOBAHHOM 3alllUTHI OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHU3MOB (QyHKunoHupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeEICTABJICHUH B 0H010THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHUMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: 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 cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymiects (o Jlamapky)», «Mexanu3m popMHUPOBaHUS MIPUCIIOCOOICHUN Y PACTCHHIA 1 )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyra nyremectBust Y. Jlapsunay, «Haxoaku Y. Japsunay,
«Dopmbl 60pBOLI 32 cymiecTBoBaHue», «I[lopoasl romay6eity, «MHoroodpasue KylbTypHBIX GOpM
KanycTb», «[lopoapl AOMalIHUX >KUBOTHBIX», «Cxema oOpa3oBaHMs HOBbIX BUIO0B (1o Y.
HapBuny)», «Cxema COOTHONICHHS ABWXKYIIUX CHJI HBOMIONUNY», «OCHOBHBIE TOJIOKECHUS
CUHTETUYECKON TEOPUU 3BOTIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust Kak B3JeMeHTapHas eAuHULAa SBOOLMU. COBPEMEHHBIE METO/bl OLIEHKH
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 U3MEHEHHUS YaCTOT
aeneil B nonmymsinuax. D¢ ekt ocHoBatens. Igpgexm 6ymuviniounoeo eopaviwka. CHudxcenue
2eHemuyecKo2o pazHooopasus. npuduHsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
bonvwux u  manvlx nonyaayusx. Murpauuu. M3omsamus  nmonmynsuuii:  reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orooruueckas (pernpoIyKTUBHAs).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBMXKYIIMH, CTaOWIM3UPYIOUIMHA, paspeiBatomuil (au3pyntusHblif). IlomxoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcnocoOIeHHOCT OpraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMHU. Bo3HHKHOBEHUE
npucnocoOiaeHuit y opranu3mMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [Ipumeps! mpucrnocodaeHuii y
OpraHu3MoB:  MopQoJorHUecKue, (U3NOIOTHUECKUe, OUOXMMHUYECKHE, IOBEJACHYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajstonaTpuueckoe  (reorpauyeckoe), CUMIATpUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX 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.

Tabmuubl 1 cxembl: «MyTalMOHHAS U3MEHYHUBOCTEY, «IlOMyIsAIIMOHHAs CTPYKTYpa BHIAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsaunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otdopa», «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IIokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrocobIeHHOCTh OPraHU3MOB M €€ OTHOCHUTEIBHOCTBY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB cHUHUIL, «[lonumnonasl pacteHuit», «KamycTHo-
peaeUHbIN THOPUIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEepaMHu pa3JInYHbIX MPHUCIIOCOOJIEHHM, yydena NTUI U 3Bepeil pa3HbIX BHUJOB, repdapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BEIsSBICHHE N3MCHUNBOCTH Y 0COOCH OJTHOTO BUIAY.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakpolsBotonuy. [lageonTonornyeckue METOAbl U3Y4EHUSI BOITIOLUH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl u3zyueHus osBomouud. CpaBHeHue ¢uopbl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eminu. Buabl-sHIEMUKH U PETUKTHI.

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. MOJEKYyISpHO-
reHeTUYecKne, OWOXMMHUYECKHE M  MaTeMaTU4YeCKMe METOAbl HM3YYEHHUS  HBOJIIOLMH.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWiia)  d3BOJOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bomtoninu. AfantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB 3BOJIIOLIUU.

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 TanoOpoTHUKNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTHYHBIE Y AaHAJIOTUYHBIE OPTraHbl», «PyIUMEHTHI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpPHI YeJIOBEeKa M ULIMMIIaH3e», «lJ1aBHbIE HaNpaBICHUS
3BOJIIOLINNY, «O0IIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

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

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3eMJie

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apOo>KJIeHus )KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TponcxokaeHne KU3HU U acTPOOUOJIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue noimmepoB u3 MoHomepoB. Koaniepsarnas 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 wmeroabl €€ wu3ydeHus. VckomaeMmble OpraHMYECKHUE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Opomonuss MeTtabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHbIE MHKpPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emisie coobOmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
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 3BOJIOIUHU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BBIE
’KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmpuouii 1 penTuinu.
[Ipoucxoxaenne miekonuTaronmx W OTUI. [lpuHimn kmoueBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEpPO30H, NaIEe030, ME3030H,
KaiiHO301. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJorH4eckux nporeccoB. [losBneHue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTJie0Opa30BaHUE: €ro YyCJIOBMsS M BIMSHHUE Ha Ta30BbIA COCTaB
aTMochepsl.

MaccoBble BbIMUpPAHUS — HKOJOTHYECKHUE KPHU3HMCHI Mponuioro. IIpuyumHbl U crienctBus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OMopa3zHoo0pa3us Ha 3emiie.

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

JleMoOHCTpaLun

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeiin, I'. Ménnep, C. Musnep, 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 cUMOnorenesay, «Cucrema >xuBoit npupoas», «CTpoeHue
BUpyca», «Apomopdo3sl pacteHuity, «PuHHOMUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokneTouHbsle  Bogopocany, «Mxu», «llanopoTHukn», «l['0JTOCEMEHHBIE PACTEHHSY,
«Opranbl 1IBETKOBBIX pacTeHHi», «CxeMa pa3BUTHS JKUBOTHOTO MHpPa», «ApomMop]o3s
JKUBOTHBIX», «[Ipocreitmmey, «Kumeunononoctueiey, «llmockue yepBu», «UineHHUCTOHOTHEY,
«Pv10BIY, «3emHOBOIHBICY, «[Ipecmbikaromuecsy», «lItuiey, «Muekonutarommey», «Pa3Butue
KU3HU B apXxeuckoil spey», «Pa3BuTue XU3HU B MPOTEPO30MCKON 3pen, «Pa3BuTuE XKU3HU B



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

O6opynoBanue: repOapuu pACTEHUH Pa3IUYHBIX OTIEIOB, KOJUIEKIIMA HACEKOMBIX,
BJIIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIOCKOB, KOJUICKLUM HIJIOKOXKHMX, 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 Aa0MOT€HHOI0 CUHTE3a OPraHUYECKUX COeIMHEHUH B IEPBUYHOM aTMOchepe.

JlaGoparopnasi pabora «l3ydyeHHMEe W OINKUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

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

IIpakTnueckas padora «/3yyeHne ocOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxosxkaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl u 3anaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

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

CxonmerBo  uenoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHYECKOE IIOJIOKEHHE  YEJIOBEKA.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonornyeckue, (U3NOIOTr0-OMOXUMUYECKHE, TOBeAeHYecKre. OTINYHS YeloBeKa OT
KUBOTHBIX. [IpAMOXOXIE€HNE N KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBuTHE rojI0BHOIO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

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

OcHOBHBIE CTaJMM aHTpoIoreHe3a. PaHHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIBI) U
paHHUE MOHTHJIBI — OOIIMEe MPEeIKU YeIOBeKOOOpa3HbIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH —
JIBYHOTHE MpENKu JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpyna. YenoBek
IPSIMOXOJIALINM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reiinenpOepreckuil —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YesnoBek HeaHJepTallbCKUi
KaK BHJ JIOACH XOJOIHOro KiIMMara. YeloBeKk pa3yMHBI COBPEMEHHOIO THIIA, IEHUCOBCKUI
YyeJIoBEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHoMukKa.

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

Yenoseueckue packl. [lonstue o pace. bonbuime 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 YCIOBHAM OKpY KaroIien
cpensl. BnusiHue reorpaduyeckoil cpensl U Apelda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YyeJioBeKa.

MexauCUMIUIMHApHbIE METOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M NaJCOAHTPOIIOJIOTHMSI  YEJIOBEUECKUX  MOMYJIALHUM.
bruoconnaneHple  HCCIENOBAaHMA  IPUPOABI  4YelloBeka.  MccimenoBaHMe — KOBBOIIOLUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JleMoOHCTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.



Tabmumpl u  cxembl: «MeToasl  aHTpOMOJIOTHHY, «[OJOBHOW MO3T YeJIOBEKay,
«YenmoBekooOpa3Hbie 00€3bsHBI, «CKeNeT 4elloBeKa M CKeNeT IIMMITaH3e», «PyauMeHTHl u
aTaBU3MBbI», «JIBWKYyIIME CHJIBI AHTPOIOreHe3a», «IJBOJIOLMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM YeI0BEK»
«Heannepranbip», «KpoMmanboHIbl», «lIpenku uvenmoBeka», «ITambl 3BOJIOLNUU YEIOBEKAY,
«Pacbl yenoBekay.

OOGopynoBaHue: MyJISDKM OKaMEHEIOCTe|, MPEeMETOB MaTepUaIbHON KYJIbTYphl MPEIKOB
4eJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OUOICHCKUMHU CIO’KETaMU
MIPOUCXOXKICHUS ueloBeka, ¢ororpaduu HaXOJOK HCKOMAEMbIX OCTATKOB YEJIOBEKAa, 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 MIPSIMOXOKICHHEM).

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. Paznenst u 3amaum skonoruu. CBsi3b
HKOJIOTHU C APYTUMH HayKaMH.

Metonasl skonoruu. [loneBbie HaOmoeHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJAHBIE U
naboparopHbie. MogenupoBaHue B KOJIOTUU. MOHUTOPUHT OKpYKAIOIIEH Cpelbl: JIOKAJIbHBIH,
pPErHOHANIBHBIN U TJIO0AILHBIN.

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. Ceeprios, 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. OpranusmMsl U cpea 0OMTAHUA

DOxonorudeckre (GakTOpbl W 3aKOHOMEPHOCTH UX  JeicTBus. Knaccudukarus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOumue
3aKOHOMEPHOCTH JIeHCTBUS dKosorndeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. OBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

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 dKonorumueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[lolikuioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BraxuocTs kak 3konorudeckui ¢akrop. [IpucnocoOneHus pacTeHuid K MOIIEPIKaHHIO
BogHOro Oamanca. Kmaccudukanust pacreHuii 1mo oOTHOmeHWI0O K Boje. IlpucmocoOmneHus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IprcrnocobaeHnst OpraHu3MOB K JKU3HU B Pa3HBIX cpenax.

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

XKuznennsie Gopmbl opranu3moB. [lonstue o >xu3HenHou ¢opme. KuzneHusie Gopmbl
pacTeHU: NepeBbs, KYCTapHUKHM, KYCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
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, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMoOJIEHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpaL U

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

OOGopynoBanue: repbapuu pacTEeHHM U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuu ¥ KOJUIEKIIUU TETIIOM0ONBBIX, 3SMMOCTOMKHIX, MOPO30yCTOMUNBBIX PACTECHHH,
yyyesia MNTULl U 3Bepel, repdapuu pacTeHMi, OTHOcAIUXcS K TurpoduraMm, kcepoduram,
Me30(guTam, KOMHaTHBIE PACTEHHS IAHHBIX TPYIIT, KOJUJIEKIINH )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpemax, TepOapuM M KOJJIEKIMHM pPAaCTeHHWH W JKUBOTHBIX, OONAJAOIIUX 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 TPUCTIOCOOIECHUI 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

DKOJIOTUYECKHE XapaKTepUCTUKHU momyisiiuu. [lomynsauus kak 6uonoruyeckas cUCTeMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momyisaiuii. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHN:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAasi M IOJOBas CTPYKTYpa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHSL.

Dkojoruyeckas CTpykTypa mnomynauud. OleHKa YUCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuuu. Kpusble pocra uucineHHoctu mnonyisuuu. Kpusbsie BbDKHMBaHMs. Perymsius



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 Jhx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Humu. [loteHuumaneHas u
peann30BaHHAas HUILIN.

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

3aKOHOMEPHOCTU IIOBEJECHHUS M MUIPALMA JKMBOTHBIX. bHojormyeckne HHBA3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuisl nOomymsquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzmamuy, «Mojaenb skonorudecko 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 ctpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLICHO3E.

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKUMOHAIbHBIE OJIOKH
OpraHU3MOB B 3KOCUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. Aduornyeckue 0y0ku 3kocucteM. [1ouBbl M WIBI 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
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBI. AHTpOIIOTE€HHbIE BO3JeMcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

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

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opojckas ¢iopa 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 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMH. Y CTOHYMBOCTH
OpraHM3MOB, MOMYJISIUM M HSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JICHCTBUI.

Mexanuzmol  8030eticmeus  3a2psA3HEHULl  PA3HLIX MUNOE HA  CYOOP2aAHUBZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», « DKOCHCTEMA IMPOKOIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUa YHCeI», « IKOJIIOTHUECKas MpamMuia Onomaccel», « IKOJIOTrHIecKas
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
noce noxapay, « JKocucTemMa o3epay, «ArpoueHos3», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporieHose», «IIpumepsl ypooskocuctemy».

Ob6opynoBanue: repbapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, yyd4ella NTUI[ U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi padora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX 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 o0oj04Yka 3eMiIH, TIe 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.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepsl. OcodeHHocTn Ouochepsl Kak riodambHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OHoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PuTMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYILIHM: TYHpa, XBOHHBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTeHIIMaNa U 6M0oCc(hepHbIX
byHKLIU.

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 3emny, «Tyaapay, «Tairay, «CMemranHbIf
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTeiHay, « Tponudeckuii iecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UChI M WX TMpUYHHBL BozjaeiictBue demoBeka Ha Owocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymenue nousel. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHNe KinMaTa.

AHTpPOIIOT€HHOE BO3/EMCTBHE HA PACTUTENBHBIN U )KUBOTHBIA MUp. OXpaHa paCTUTEIBHOTO
U KMUBOTHOTO Mupa. OCHOBHBbIE NPHUHIMIBI OXpaHbl Hpuponsl. Kpacueie kHuru. Oco0o
oxpansembie ipupoaabie Tepputopuu (OOIIT). Boranumdeckue caapl U 300JI0TMYECKUE TTAPKH.

OcHOBHBIE IPUHILIUIIBI YCTOMYNMBOIO PAa3BUTHUS YEJIOBEUECTBA U NPUpOAbL. PanuonansHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpazus 3emnu. OOmme



3aKOHOMEPHOCTH TIN100AJIBbHBIX IKOJIOTHYECKUX KpU3UucoB. OCOOEHHOCTH COBPEMEHHOIO KpHU3Hca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTne MeETOOB MOHHTOPHHIA Ppa3BUTUS OINACHBIX TEXHOTCHHBIX IIPOILIECCOB.
Cucmemnvie uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOLU
anepzemuxke. buonozuueckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecnevusaiowue OOCMYn K UHGOpMayuu NO COCMOSHUIO OMOENbHbIX GUO08 U
akocucmem. OcHo8bl IKOpeadbuIUMayuy IKOCUCeM U Cnocobo8 60pbbbL ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HaA3eMHbIX IKOCUCTIEM.

JdemMoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMmocdepbl», «3arps3HeHue THIPOCchephD»,
«3arpsi3HeHHe 1ouBbI», «[lapHuKoBEI 3 ek, «Ocob0 oxpaHseMble IPUPOTHBIE TEPPUTOPUNY,
«Mojenu ympasisieMoro MUpay.

Ob6opynoBanue: pororpaduu oxpaHseMbIX pacTeHUi U )KkUBOTHBIX KpacHoli kauru Poccuiickoit
®enepaunn, KpacHOl KHUTH peErvoHa.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBI 110
BHOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
pOTpaMM CpeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpamMMbl MO OHUOJIOTMH BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JCATCIHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yYCTAHOBKAMH, TPUCYIIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIBTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOIM W BOCIHUTATEIBHON JIEATEILHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYSCKHUMH M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTU3MA U
YBOKEHHS K 3aKOHY WM IPABOMOPSIKY, YEIOBEKY TPyJa W CTapIIeMy IMOKOJEHHIO, B3aMMHOTO
YBOXKCHHS, OCPEeXKHOTO  OTHOIICHWUS K  KYJAbTYpHOMY  HACIICIUI0O W TPAJUIUIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHONW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIi, TO3UTHBHBIX BHYTPCHHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIipeHne XKU3HEHHOTO OIbITa U ONbITA ACSITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIFHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHWE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSITh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOIIEHHWIO K  SIBICHHUSIM
COBPEMEHHOM JKU3HU U OOBSICHSATH €€

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pa3sHBIMU yOSXKIEHUSMHU, KYIbTYPHBIMHA [IEHHOCTSMH U COLUATBHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4eOHBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33J1a4, YBAXKUTECIHHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIBHOCTH;



2) IaTPUMOTHYECKOT0 BOCIIMTAHMSA:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILLIOE U HACTOSALIEE MHOTOHAIMOHAIBHOTO 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 JKU3HU 4YeJOBEKa 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(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHUE 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 BocnuTAaHHUS, (POPMHMPOBAHUA  KYJLTYPbl 310POBb W
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 HENMPHUSATHS BPEIHBIX TPUBBIUEK (YMOTPEOJICHUS aaKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

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

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, INIAHUPOBATh U CAMOCTOSATEILHO BBITIONHATH TAaKYIO IEITETbHOCTH;

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;



MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX TIOCIIEJCTBUMN JJIsl OKPYXKAIOLIEH Cpe/Ibl;

OCO3HaHHUE TTI00aTBHOr0 XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PelieHUS;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuu MNPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOJONOIb30BAHUEM (COONIOIEHNE
MpaBUJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NMPUHOCSIIUX Bped OKpYKalolled MPHUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTHYECKHUE IMOCIEACTBUS MPeIpPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYIbTYPhl, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COIUATbHOW MPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTUA HAyKM U  OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JUANOTEe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3AUMOICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONOTUU KaK HAayKH, OCO3HaHHsA €€ poiu B (OPMUPOBAHHU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JIJAHUHU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPYXKaIOIEeM
MHpE Kak O €IWHCTBE TNPHUPOABI, YETOBEKa W OOIIeCTBA, B TMMO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJIi COBPEMEHHOW IMBHIM3AIMU: OOECTIeUeHUs
HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTHUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MPOOJIEMbl Pa3BUTHSI YEJIOBEUYECTBA, MOUCKA MyTEH BBIXO/A U3 TII00ATBHBIX
HKOJIOTMUYECKUX TPOOJIeM U oOecreueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATEHOMY
MCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYCHUH OMOJIOTMUECKUX 3HAHWU B IESAX MOBBIIIEHUS OOIICH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOW dYacTh (PYHKIIMOHATHHOU
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil mpu N3yudeHUH 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 HM3MEHEHHM, 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 HAYYHOM JEATEeTbHOCTH, TOTOBHOCTb OCYILIECTBISATH MPOEKTHYIO U
MCCIEI0BATENBCKYIO ICSITENbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJOTUM B COOTBETCTBHUHM C >KMU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATHI



MertarnpeMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buomOrus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIUXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOLINE LIEIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIus,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeAOBaHKNEe, HAOIIOEHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTHe); yHUBEpCaIbHbIC
yueOHble JeiicTBUsA (IIO3HABaTeNlbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeUnBaIOIINe
(dopmupoBaHue (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETEHLIMH OOy4aroIluxcs;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIE YyueOHbIE AEWCTBUS B I103HABATEIbHOW U
COLMAJIBHOW MIPAKTHUKE.

B pesynbrare u3ydeHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obpa3oBaHUs Yy
oOyuaromierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC y4eOHBIC NEHCTBHA,
KOMMYHHUKAaTHBHbIE YHUBEPCAJIbHbIE Y4YeOHbIE JEWCTBUS, PETYISITUBHbIE YHHMBEpPCAIbHbIC
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3yiabTaThl OCBOCHMs IPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBILIUIEHUS (aHaIN3a, CHHTE3a,
CpaBHEHMs, Kiaccu(pukaiuy, oOOOIIEeHUs), PacCKpbIBaTh CMBICT OHOJIOIMYECKUX MOHSATHH
(BBLAETATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh CBSI3U C IPYTUMU MOHATHIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE TOHATUS JUIsl OObsCHEHUsS (AKTOB U SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXKJIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKIJIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA JUISl MIPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX NUCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOrO, BHUPTYalbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEIOBATENBCKON U NMPOEKTHOW NEATENIbHOCTH, HABBIKAMU
pasperieHus: npoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pEeILIeHNs] MPAKTUYECKUX 3aj1a4, IPUMEHEHUIO Pa3IMUHbIX METOI0OB ITO3HAHUS;



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 HAYUHBIA THUIl MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

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

BBISBIIAT [PUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3ajady, BBIIBUIATh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

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;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

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

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCS B PA3IMYHBIX MCTOYHMKAX HH(popmanuu (Tekcre ydeOHOro mocobus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUYNBOCTD;

(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 MCIIOJIb30BaHUS Pa3JINYHBIX 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
uHpopMaLell: TpUMEHITh XUMHUYECKHe, (pU3nyeckrue U MaTeMaTU4eCKHe 3HaKM U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

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

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 Ipe/UlaraéMo 3ajadyd, YYWUTBHIBATH WHTEPECHl U
COIVIACOBAHHOCTB MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpeICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYalMi, YMETh CMATr4aTh KOH(QIUKTHI U
BECTH [1€PErOBOPHI;



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 HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS PU peUICHUH 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
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IJIaH JECHCTBUM, paCIPEaesTh POJIM 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 HAEH C MO3ULMKU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

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

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnus:

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

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaX MO OTHOIICHUIO K >KHUBOM MPUPOJE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKpYXKarOIIHX;

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

CaMOCTOSITENIbHO COCTABJISITH IUIaH PeleHusl MpoOIeMbl C YIETOM HMEIOIIUXCS 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 MPUOOPETEHHBIH 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 PE3Y/IbTATOB LENSM;

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 PUHUMATh PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHS coiepxkaHus ydueOHoro npeamera «buosnorus» Ha
yriay0iIEHHOM YpOBHE OpUEHTUPOBAHbI Ha o0ecneueHrne NpoQiibHOro 00ydeHus 00yJaromuxcs
O6uonorun. OHU BKJIIOYAIOT: crierupuyeckue 1uig OMOJI0TUN HayYHbIe 3HaHUS, YMEHUS U CIIOCOObI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMY U IPEe0OpPa30BaHUIO 3HAHUM, BUBI JAESITEIBHOCTU 1O
MOJTyYCHUIO HOBBIX 3HAHMW M WX MPUMEHEHHMIO B PA3JIMYHBIX YYEOHBIX, @ TAKXKE B PEalTbHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHeie pe3yiabTaThl IPEACTABICHBI 10 TOJaM U3YUYEHUSI.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO mpenMeTa «buonorusy» B 10 knacce nonxHbI
OTpaxkaTh:

c(OpMUPOBAHHOCTb 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAayK, B
(bopMUPOBaHNUY €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
po0JieM PallMOHAIBHOTO MPUPOIOTIOIb30BAHHMS, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIOYAECT: OCHOBOIIOJIAraroline
Ouonornyeckre TEPMHHBI M TMOHATUS (KHU3Hb, KJIETKa, OpraHU3M, MeTaboyM3M, rOMeocTas,
CaMOpEryJsilMs, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
ouonornueckue Teopun (kimerounas teopuss T. IlIBamna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o meHtpax
MHOTr000pa3usi U MPOUCXOXKAEHHUS KYIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOTO MOKOJIEHMS], PACIIEIIIEHHUS], YUCTOTHI FaMeT, HE3aBUCUMOT0 HacinenoBanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIMUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSIX JKUBBIX OOBEKTOB (OMMCaHUE, U3MEpeHNe, Ha0Ir0ieHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX, UEIIOBEKA,
IIPOLIECCOB KU3HEACSITENbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX pacTEHUN, )KUBOTHBIX U YEJIOBEKA,
OHMOJOTMYECKHUX POLECCOB: 0OMEHa BellecTB (METab0IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHNUS,
aBTOTPO(HOTO U TeTepOTPO(HOT0 TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Me03a,
ramMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAILHOTO pa3BUTHSA, Pa3MHOXKEHH,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3H MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX (GYHKUUSAMH, MEXKIY OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHHi, >KUBOTHBIX M 4eJOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OpPraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BeIIeCTB, dTalaMH KJIETOYHOTO LHKJIA U KU3HEHHBIX
IUKJIOB OPraHM3MOB, JTalaMd HMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM M (PEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeabl OOUTAHHUS;



YMEHUE BBISBJIATh OTIMYMUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCJIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTHYECKUMHU TPOLIECCAMU U SIBICHUSIMH, JI€aTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IOJyYEHHBIX PE3YJIbTAaTOB;

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

YMEHHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys 1eNb UCCIIeI0BaHN, aHATM3UPOBATh MOJyYSHHbIE Pe3yJIbTAThI U I€7aTh BBIBOKI;

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 UCCIIEI0BAHUN B 00s1acTH OMOJIOTUH
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/IaHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodecCHOHaTBbHON AEATEIHHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIICBON
MIPOMBIIIJICHHOCTH, YIITyOJISTh TO3HABATENbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH Mpodeccur 1 MpoAoKEeHHE OMOIOTHYECKOr0 00pa30BaHUs B OpraHU3aIMAX
cpenHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» B 11 Knacce 10KHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJii OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI 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€ POCCHUHCKHX M 3apyOexHbIX YuEHBIX-OMOJIOrOB B pa3BUTHE
OuoJIoruy;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTeHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAralomuX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTeMa, Ouocdepa), Ouonormueckue Teopun (dBoironoHHas Tteopus Y. [lapBuHa,
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 FO. JIuGuxa,
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, YKCIEPUMEHT), CIIOcO0aMM BBISBICHHUS M OLIEHKM aHTPOIOI'€HHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHME BBIACNATh CYUICCTBEHHbIE MPU3HAKU: BHUAOB, OMOIreOIEHO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AIONATPUUYECKOTO U CUMIIATPHUYECKOTO BHI000PA30BAHMSI, BIUSHUS ABIKYIIHX CHJ 3BOJIOIMU
Ha TeHO(OH]| MOMYJISALUHN, TPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeOBaHUS
HaIlpaBJICHUH HBOJIFOLMHU, KPYTOBOPOTA BEUIECTB U NOTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHUE yCTaHABJINBATh B3aUMOCBSI3U MEXKY ITPOIECCAMHU IBOJIOIIUH, IBIKYITIMH CHIIAMA
AHTPONIOTEHE3a, KOMIIOHCHTAMH PAa3JIMYHBIX JOKOCHUCTEM U MPUCHOCOOICHUSAMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTJIUYUTEIbHBIC PU3HAKH KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
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 OPraHU3MOB U Cpelbl OOWUTAHMS, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJILI U
4eJI0BEYECTBA;

YMEHUE pemiaTh OMOJIOTUYECKUE 3a]1a4H1, BBISBIISATH IPUYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICIYEMBIMH OMOJIOTUYECKHMU TPOLIECCAMU M SIBJICHUSIMH, JIeJaTh 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 HUX OSKCICPUMCHTAIBHBIMUA 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 IIKOJbHBIX HAYYHBIX OOIIECTB, W MYOJMYHO MPEICTABIATH
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 OCYLIECTBIATh OCO3HAHHBIN BBIOOp Oyayiei mpodeccHoHanbHON AeSITENFHOCTU B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035HCTBA, MUMICBOM MPOMBIIUICHHOCTH, YIITYOJISITh 1TO3HABATEIBHBIN
WHTEpeC, HApaBICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOMIEH MPOhEeCcCH U MPOI0KEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
o0OpazoBaHus.



4. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbusie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 buonorus xak Hayka
2 JKuBble crucTeMbl U UX H3y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HacnencrBennas nndopmarnus u 9 05
peanmu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['eneTrKa yemoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKasi OMOIOTHS 4
17 PesepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoTbI pecypen
1 3apokeHUE U Pa3BUTHE IBOJTIOLMOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTHU
2 MuxkposBontonus U €€ pe3yJIbTaThl 14 4
3 MaxkposBoronus 1 €€ pe3yabTaTbl 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 3eMJie 15 3
5 [TpoucxoxacHue YeaoBeKa — aHTPOIIOTCHES 10 2
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHUSIX
6 OpPTraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM C 3 1
OKpY’Karollen cpeaou
Opranusmsl 1 cpesia OOUTaHUS
DKOJOTHUS BUAOB U MOMYJISIIIHA
9 DKoJ0rus COO0IIECTB. DKOIOTHUECKHE 12 1
CHCTEMBI
10 buocdepa — rinobanbHast skocucrema 6
11 UenoBek 1 OKpyKaromas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 15
Yacte, hopMupyemMasi yuaCTHUKaMH 00pa30BaTeNbHBIX 34

OTHOIIEH I

1 Ypoku Yactu, bopmupyemasn yyacTHMKamu 06pa3oBaTeNbHbIX OTHOLIEHMI




5. IIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/ Tema ypoka
n

buonorusa kak KoMIIeKcHas HayKa U KaK 4aCTb
COBPEMCHHOI'O 06I_HGCTB8,

KoanyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbI
e pecypchbl

JKuBrle cucTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XUBbIX CUCTCM

Hcropust OTKpBITHA U U3Y4EHUS KIIETKHU.
Knerounas teopus

[IpakTuueckas pabora «3yueHre MeT010B
) KJIETOYHOU Onosyioruu (xpomaTtorpadus,
anexTpodopes, nuddepeHuanpHoe
ueHtpudyruposanue, [1LP)»

MeTo bl MOJIEKYIISIPHOHN U KJIIETOUYHOM OMOJIOTHH.

0.5

6 XUMHUYECKUN COCTAB KIIETKHA

MI/IHepaJ'IBHBIC BCIICCTBA KJIICTKH, UX
Ouoyiorunueckas POJib

Opranuveckuie BEemecTBa KISTKH — OCIKH.
8 Jlaboparopnast pabora «OOGHapy)eHHe OEIKOB C
MTOMOIIBIO0 KAYECTBEHHBIX PEAKIIUI»

0.5

9 CsoiicTBa, knaccuduxanus 1 GyHKIUN OETKOB

10 OpTaHI/I‘{CCKI/IC BCHICCTBA KJICTKHU — YTJICBOJbI

11 Oprannueckue BemecTBa KJICTKH — JIMITHIBI




Hykneunossie kucnorsl. [IHK u PHK.
JlaboparopHas padora «/ccnenoBanue

12 HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 KJIETOK 05
Pa3IUYHBIX OPraHU3MOBY

13 Crpoenne u pynkuun ATD. Ipyrue
nykneosunrpudocdars (HTD)

14 CexsenupoBanue JIHK. MeToibl rTeHOMUKH,

TPAHCKPUITOMHKH, TPOTCOMHUKHI

15 MeTob1 CTPYKTYpHOI OHUOIOTHH

16 Tunel knerok. [Ipokapuornyeckas kieTka
CrtpoeHue 3yKapuOTHUECKOM KIIETKH.

17 [IpakTuueckas pabota «M3y4yeHne cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKU
OnHOMEMOpaHHBIE OPTraHOUIBI KIIETKH.

19 [IpakTnueckas padbota «M3ydeHue qBUKEHUS 0.5
IIUTOIUIa3MbI B PACTUTEIILHBIX KIIETKAX)

[TomyaBTOHOMHBIE OpTaHOM/IbI KJIETKU:

20 MUTOXOHAPHH, TU1acTH Il JlabopaTopHas pabora 05
«MccrnenoBanue mia3Moin3a 1 Jeria3Moin3a B '
PACTUTENBHBIX KJIETKAX)

21 HememOpaHHbIe OpraHou bl KIETKH

22 Crpoenue u pyHKIMHU Sapa
CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapHoT. JlabopaTopHas pabora «3yuenue 0.5
CTPOEHUS KJIETOK Pa3IMYHBIX OPTraHU3MOB)

24 ACCUMMIISIINS U JUCCUMMIISAIIUS — JIBE€ CTOPOHBI

MeTaboau3Ma. Tumel oOMeHa BCIICCTB.




Jlaboparopuas padota «3yueHue
KaTaJIUTUIECKOW aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMIJIa3bl WM KaTala3bl)y

@epMEHTAaTUBHBIN XapaKkTep PeaKL Ui KIETOYHOIO
Mmetabonu3ma. Jlabopatopnas pabora «3yuenue

25 (epMEeHTaTUBHOTO PACHICTIIICHUS IEPOKCHIA 05
BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KJIETKAX»

26 benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI

27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB

28 dorocuHTE3

29 Xemocunres. JlaboparopHas pabora «CpaBHeHue 05
IIPOLECCOB (POTOCHHTE3A U XEMOCHHTE3a» '
AHaspoOHbIe opraHu3Mbl. Buibl OposkeHusl.

30 Jlaboparopuas pabota «CpaBHEHHE TIPOIIECCOB
OpOKEHMSI U ABIXaHUS»

31 AspoOHBIE OPraHU3Mbl. JTalbl SHEPTETHUECKOTO
oOMeHa

39 DHeprust MEMOpPaHHOT'O TPaIUEHTA IIPOTOHOB.
Cunte3 AT®: pabota nporoHHON AT®-cuHTa3b!1

33 Peaknium MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — marpuussii cuare3 PHK

35 Tpancnauus u e€ 3ramnsl

36 KomupoBanue amuHokuc0T. Poste pubocom B
O6uocuHTe3e Oenka

37 Opranu3anus TeHoMa y TPOKapHuoT U DYKapuoT

38 MomnexymsipHbIe MEXaHU3MBbI DKCIIPECCHH TEHOB Y

IYKapHOT




Bupycsl — BHEKJIETOUHBIE (POPMBI KU3HU

39 obnuraTHbIe Mapa3uThl. [IpakTudeckas padbora 0.5
«Co3/1anue MoJIey BUpyca»

40 BupycHsie 3a6051eBaHUS YelIOBEKa, KHUBOTHBIX,
pacTeHui

41 HanorexHonoruu B OMOJIOrUH U MEIUIIUHE

42 Ku3HeHHbBIA UK KIETKU

43 Martpuunsiii cuates JJHK

44 Xpomocomel. JlTaboparoprast pabota «3ydcHue 05
XPOMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax»

45 JleneHnue KICTKH — MHTO3
Tunsl kneTok. KapuokuHes U IUTOKKUHES.

46 Jlaboparopnas padora «HabmroaeHne MuTo3a B 05
KJIETKaX KOHYMKA KOPEIKa JyKa (Ha TOTOBBIX '
MUKpOIpenaparax)»

47 Perynsmus ;kM3HEHHOTO IIUKJIA KJIETOK

48 Opranusm Kak eUHOE 11eJI0€

49 Txanu pacrenuii. JlaboparopHas pabota 05
«M3ydyeHne TKaHEeN paCTEHUI» '

50 Txanu KUBOTHBIX U YenoBeka. JlabopatopHas 05
pabota «/3ydyeHune TKkaHeH JKUBOTHBIX '
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «3yueHne opraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBI>KEHHE OPTaHU3MOB

54 IIutanue opraHu3MoB




IInTanne MO3BOHOYHEIX JKUBOTHBIX.

> [TumeBapuTenbHas cucTeMa 4esioBeKa 1

56 JlpIxaHue OpraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA

58 Tpancnopt BemecTB y OpraHu3MoB

59 KpoBeHocHas crictemMa Mo3BOHOYHBIX )KHUBOTHBIX U 1
YeJoBeKa

60 Brigenenue y opranu3smMoB 1

61 3amura y OpraHu3MoB 1

62 NMmyHHast cucreMa yenoBeka 1

63 Pa3znpaxkxuMocTh U perynsius y OpraHu3MoB 1

64 I'ymopanbHast peryasius 1 SHIOKPUHHAs CUCTEMa 1
KHBOTHBIX U YEIOBEKA

65 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB

66 [TonoBoe pazMHOXkEHUE

67 Meiio3
I'ameTorenes. OOpa3oBaHue U pa3BUTHE MOJOBBIX

68 kieTok. JlaboparopHas padora «M3ydyeHue 1 05
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»

69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOTEHE3

70 3akIaziKka OpraHoB M TKaHEH U3 3apOJIBIIIEBBIX 1
JMCTKOB
Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas

71 pabota «BbIsiBIEHNE TPU3HAKOB CXOJICTBA 1 0.5

33p0)11:1HI€I>i IIO3BOHOYHBIX )KXUBOTHBIX»




PasMHOkeHME U pa3BUTHE PACTCHUIA.

72 JlabGopaTopHas padora «CTpoeHHE OPraHOB 1 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHHI»

73 HcTopus CTaHOBJIEHUS U Pa3BUTHS ICHETUKU KaK 1
HAyK{

OCHOBHbIE TIOHATHUS U CUMBOJIbI TeHETUKH.

74 JlabopaTtopHas pabota «Jlpozoduia kak 00bEeKT 1 0.5
TCHETHYECKUX MCCIICTOBAHMID
3aKOHOMEPHOCTH HACIE0BaHUs TPU3HAKOB.

75 Mounorubpuanoe ckpemuBanue. [Ipakruueckas 1 05
paborta "H3ydyenue pe3ynbTaToOB MOHOTUOPUTHOTO '
CKpeIIUBaHus y 1po30(uisr"

76 [{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO 1
CKpEIIUBaHUS

77 Amnanusupyroniee ckpeniiBanne. Hemomxoe 1
JOMUHHUPOBAHHE
JurnbpunHoe ckpeuuBanue. [Ipaktuueckas

78 pabota «/3ydyeHue pe3ynbTaToB AUTHOPHIHOTO 1 0.5
CKpEIIUBaHUS Y APO30(DUITBI

79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 1
CKpEeLIMBaHUs

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1

81 XpOMOCOMHasl TEOPUS HACJIEICTBEHHOCTU 1

82 I'eneTnka mosa 1

83 I'enoTun kak meIoCTHAs CUCTEMA 1

84 ['eHeTM4eCKMT KOHTPOJIb Pa3BUTHS PACTCHUM, 1
KMBOTHBIX U YEJIOBEKa

85 N3mMeHunBOCTh IPU3HAKOB. BUibl N3MEHUNBOCTH 1




86

MonudukarnronHas ”3MEHYUBOCTh

BapuannoHHblil psii 1 BApHAIMOHHAST KPUBAsL.
Jlaboparopuas padota «VccienoBanue

87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 0.5
n3MeHuuBOCTH. [locTpoeHne BapualiMoHHOT O psija
Y BApUALIUOHHON KPUBOI»
88 I'enoTunmnueckast u3MeHUNBOCTh. KoMOuHaTHBHAS
W3MEHUYUBOCTD
MyrtaunonHas u3MeH4YUBOCTh. [IpakTuyeckas
89 pabota «MyTtauuu y qpo30o¢huisl (Ha TOTOBBIX 0.5
MUKpOTIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIL[MOHHOTI'O MpoIiecca.
DONUreHeTHKa U SITUTeHOMHKA
01 I'eneruka yenoseka. [IpakTuueckas padbora 05
«CocTraBieHUe U aHaIU3 POAOCIOBHON '
92 Metoabl METUIIMHCKOW T€HETUKH
3HaueHue MeIULNHCKON TeHETUKHU B
93 MIPEIOTBPALICHUH U JICYCHUN TeHETUICCKUX
3a00JieBaHUI YeoBeKa
OcHoBHble NOHATHUSA cenekiuu. JlabopaTtopHas
94 pabota «3ydeHue copToB KyIbTYypHBIX paCTCHUMN 0.5
Y TIOPOJT AOMAIITHUX KUBOTHBIX»
95 Mertob! cenekiiMoHHOM paboTsl. JlabopaTopHas 05
pabota «/3yueHne MEeTOI0B CEIEeKIIMU PACTCHUI '
96 JlocTuKeHHsl ceeKIUU pacTeHUI U )KUBOTHBIX.
IIpakTuyeckas padorta «I[IpuBHuBKa pacTeHui»
97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE

TEHETUYECKUX PECYPCOB




buotexHoorus kak Hayka u 0Tpacib

98 npou3BojicTBa. [IpakTrnueckas padora «3yuenue 1 0.5
00BEKTOB OMOTEXHOJIOTUHY

99 OcHOBHBIE HAMPABJICHHS] CHHTETUIECKOU 1
OonoIorNn

100 XpOMOCOMHAs U TeHHAsI HMH)KEHEPUS

101 MeaunuHCcKIe OMOTEXHOJIOTHI

102 PesepBHblIit ypok. HOBT(jpeHI/Ie, o0o0rieHue, 1
CUCTEMAaTH3aIVsl 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Kontpoabrble | IlpakTutieckue 00pa30BaTeIbHBI
padoTshI padoTsbI e pecypes!
1* 3apoXkKACHUE 3BOJIOLIMOHHBIX MPEICTAaBICHUN
2* [TepBbie 2BOIIOIIMOHHBIE KOHIICTIITUU
3 [Ipeanoceuiku pa3ButHs napBuHu3Ma. Hayunas
nestenbHOCTh Y. /[apBuHa.
4% DBoumonus KyabTypHBIX (hopMm opranu3moB (1o Y.
Tlapeuny)
5 OpommonmonHas teopus Y. Jlapsuna 1
5 JBr>KyIlire CHIIbI 3BOJIOLMHA BUIOB 1O Y. 1
Hapsuny
7 Boprba 3a cymecTBoBaHNE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
8 DopMHUPOBAHUE CUHTETUYECKON TEOPUH 1
SBOJIIOLIMU
9 DTarbl HBOIOIIMOHHOTO Tpolecca: 1
MHUKPO3BOIIOLHUSA U MAaKPOIBOIIOLUS
10 [Monmynsiums — 3neMeHTapHast €AMHUIA YBOTIOLIMT 1
11 3aKoH reHeTuueckoro pasHosecus Jx. Xapau, B. 1
BaiinGepra.
Pemenne 3amau Ha 3aKOH reHETHYECKOTO
12* paBHoBecus J[xx. Xapau, B. BaitnGepra.




Penienne 3a1a4 Ha 3aKOH FreHETUUECKOTO

*

13 paBHoBecus [[x. Xapnau, B. BaitnOepra.

1a% JlaboparopHas pabota «BbIsiBICHHE
U3MEHYMBOCTHU y 0c00€i OHOTO BHIa»

15 DneMeHTapHbIe (aKTOPBI IBOIIOIUN

16 O ekt ocnoBarens. Ipdext OyTbUIOUHOTO
TOPJIBIIIKA

17 Murpanuu. M3oms1uu nomysiui:
reorpaduueckas, OMoJIOTHIECKast

18 EctectBeHHbII 0TOOP — HanpaBistoNui GakTop
SBOJTIOINH

19 [TonoBoii oT60p

20 [Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTar
MUKPO3BOJIOILUY.

1 JlaboparopHuas pabota «3yuenune apomop}ho30B u
UANOATANTAUNA Y PACTEHUH U KUBOTHBIX)»
[Ipumeps! npucnocobaeHuit y OpraHu3MOoB:

22 Mophonoruueckre, Gu3noIOruyecKue,
OMOXHMUYECKHE, ITOBEICHYCCKHE,
JlaGopatopHas pabota «IIpucnocoGnenus

23* OpPraHMU3MOB U UX OTHOCHUTEIIbHAS
11E€JIECO00Pa3HOCTh

24 Bupn, ero kpurepuu u cTpykTypa.

o5 JlaGopaTtopHas pabota «CpaBHEHHE BHIOB 11O
MOP(OJIOTHIECKOMY KPUTEPUIO»

26 CrpykTrypa Buza

97 Bunoob6pa3oBanue kak pe3yabTar

MHKPOI3BOJIIOINUHA




28 CBs13b MUKPO3BOJIIOLUH U IIUAEMHOIOT MU 1
29 Makpospomonus. IlaneonTonornueckue MeTo bl 1
U3yUYCHHSI SBOJIIOLIUU
30 buoreorpaduueckne METOIbI U3y4EHHUS IBOJTIOINH 1
31 OMOPHOTIOTHYECKUE U CPABHUTEIBHO- 1
MOP(OJIOTHUECKUE METOIbI U3YUEHHSI SBOJIIOLUT
39 MosekynsipHO-TeHeTHUeCKUEe, OMOXMMUYECKHE U 1
MaTeMaTHYECKUE METO/Ibl U3YUEHHsI 3BOJIIOLIUU
33
OO011re 3aKOHOMEPHOCTH IBOJTIOIHH 1
34 AnantuBHas paauanus. HepaBHOMEpHOCTD 1
TEMIIOB ABOJIOIIH
35 Hayunple runoTe3sl MpOrCX0KACHNUS )KU3HN Ha 1
3emie
36 JloHay4HBIE IPEACTABIEHUS O 3apOKIECHUH KU3HH 1
37 OcHOBHBIE 3TaIbl HEOPraHUYECKOW IBOJIIOLIUU 1
38 ['unotessl 3apoxKACHUS )KU3HU 1
39 Uctopust 3emMan 1 METOBI €€ N3yUCHHS. 1
40 JlaGopatopHnas pabora «/3yueHue u onucanue 1
HCKOIIa€MbIX OCTATKOB JIPEBHUX OPTraHU3MOB»
41 HauanbHble 3Tars OpraHun4eckoi 3BOJIIOIUN
42 OBOJIOLUS DYKAPUOT
OCHOBHBIE TaIlbl HBOJIOIUHN PACTUTEILHOTO
43 Mupa. 1




44*

[IpakTuueckas padora «M3yuenue ocooeHHOCTEH
CTPOEHUS PACTEHUH pa3HBIX

OTJICTIOB)

45 OcHOBHBIE 3TaIlbl 3BOJIIOLUY )KUBOTHOTO MUpa

46 DBOJIONHUS )KUBOTHBIX.

47* [IpakTudeckas padora «M3ydeHune ocoOeHHOCTEH
CTPOCHUS TTO3BOHOYHBIX KHUBOTHBIX)

48 Pa3BuTHe Xu3HM Ha 3eMJie 10 3paM U epuoiaMm

49 Pa3BuTHe )xu3HM Ha 3eMIie 110 3paM U MepuoiaM

50 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE
KPHU3HUCHI IPOIILIOTO

51 CoBpeMEeHHbIN IKOJIOTMYECKUM KPU3HUC, ET0
0COOCHHOCTHU

52 CoBpeMeHHas CHCTeMa OPraHUYEeCKOTO MPOILIOro

53 OcCHOBHBIE CHCTEeMAaTUYECKUE TPYIITBI OPraHU3MOB

o4 AHTpOIIOJIOTHS — HayKa O YeJIOBEeKe

55 Pa3BuTHe npeacTaBneHui 0 MPOUCXO0KIACHUU
YeroBeKa

56 MecTo yenoBeka B CUCTEME OPTaHUYECKOTO MHUPA.
JlaGopaTtopHas pabota «M3yueHue ocooeHHOCTEH

S7* CTPOCHMUSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MIPSIMOX OKIICHHEM)

58 JIBroKymiye cuibl aHTPOIIOTEHE3a

59 CooTHoleHne ONOIOTUIECKUX U COIUATBHBIX
($hakTOpOB B aHTPOTIOTEHE3E

60 OCHOBHBIE CTaJIMW AaHTPOTIOTCHE3a

61 [Taneorenerrka u NajeoreHOMHKA




62

OBOJIIOLHS COBPCMCHHOT'O YCJIOBCKA

63 YenoBeueckue pachl.

64* [IpakTudeckas padora «M3ydeHune SKOIOrHISCKIX
aJanTanui 4eIoBeKa»

65 MexXaUCIUTUTMHAPHBIE METOABI AaHTPOTIOJIOT U

66 3apoxICHUE W PA3BUTHE IKOJIOTHU

67 MeTo/1bI 3KOJI0TUH.

68 JlaboparopHas pabota «3ydueHue MeTo10B
9KOJIOTHYECKHUX MCCIIECIOBAHUI

69 3Ha4YeHre SKOJOTMUECKUX 3HAHHUH IS YeJI0BEKa

70 Dxonorudeckue GpakTopsl

71 Abuotnueckue paxkropbl. CBET Kak
9KOJIOTHYECKUi (haKkTop.

7o% JlaGopaTtopHast pabota «BrisiBiieHHe
NpUCIIOCOOICHNH OPTaHN3MOB K BIIMSTHHIO CBETA»

73 AbuoTtnueckue (axropsl. Temneparypa kak
9KOJIOTUYECKUHN (aKTop.
JlabopaTtopHnas pabota «BrlisiBlieHHE

74* npUCcroco0IeHU OPraHU3MOB K BIUSHHIO
TeMIIepaTypbi»

75 Abuotnueckue ¢pakTopbl. BraxHoCTh Kak
HKOJIOTUYECKUM (PaKTop.
JlaGopatopHast paboTa «AHATOMHYECKHE

76* 0COOEHHOCTH pacTeHUH U3 pa3HBIX MECT
oOuTaHus»

77 Cpenpl 00uTaHUs OPraHU3MOB

78 buonorndeckne puTMbl




79

XKuznenusie popMbI OpraHU3MOB

80
BuoTtnueckue akropsr

81 3HaueHre OMOTUYECKUX B3aUMOIEUCTBUM IS
CYIIIECTBOBAHMS OPraHU3MOB B Cpejie OOUTaHUS

82 DKOJIOTUYECKHE XapaKTePUCTUKH MOMYIISIIIH

83 OcHOBHBIE TOKA3aTENN MOMYJISILIUK: YUCICHHOCTD,
IUIOTHOCTh, BO3pACTHAs U MOJIOBast CTPYKTypa
OCHOBHBIE TIOKA3aTEIH MOIYJISIUH:

84 POXKIAEMOCTh, PUPOCT, TEMIT POCTa, CMEPTHOCTH,
MUTpaAIUU

85 DKoornyeckast CTpyKTypa MOMmyJIsIuu

86 JluHamuKa HomyIsuuy U e€ peryisius

87 Kpussie pocra unciaeHnoctu nomnyssuu. Kpusbie
BBEDKHBAHHUS

88 DKOJIOrM4ecKasi Hula Buja.

g9+ JlaGopatopHas pabota «IIpucnocoOnenus ceMsH
pacTeHuii K pacceNeHUIo»

90 Bun kak crucreMa oy isIui

o1 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUNA
YKUBOTHBIX

92 Coo011ecTBO OpraHu3MOB — OHOIICHO3

93 DKocucTeMa Kak OTKpPBITasi cucTeMa

94 KpyroBopot BelecTB u MOTOK SHEPTUU B
IKOCUCTEME

95 OcHoBHBIE TTOKa3aTeNIN IKOCUCTEMBI

96 DKOJIOTMYECKUE TUPaMUIbl




97 N3menenust coo0IIecTB — CYKIIECCHH 1

08 [IpupomHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p U 1
peK. DKOCHUCTEMBI MOpE 1 OKEaHOB

99 [IpupomHBIe SKOCUCTEMBI. DKOCUCTEMBI TYH/IP, 1
JI€COB, CTENEH, TyCThIHb

100 AHTpPONIOT€HHBIE YKOCUCTEMBI

101 Ypb6osKOCHCTEMBI.

102% [IpakTrueckas pabora «M3y4yeHue u onucanue 1
ypOOIKOCUCTEMBD»
3aKOHOMEPHOCTU (OPMHUPOBAHUS OCHOBHBIX

103 B3aUMO/ICHICTBUI OPTaHU3MOB B HKOCHCTEMAX 1
MexaHn3MBI BO3JICHCTBUS 3arps3HEHUN pa3HbIX

104 TUIIOB Ha CyOOpraHU3MEHHOM, OPTaHU3MEHHOM, 1
HOMYJISIITHOHHOM U 9KOCHCTEMHOM YPOBHSIX

105 buocdepa — obmennanerapHas 06004ka 3eMiu

106 VYuenue B. U. Bepuaackoro o 6uocdepe

107 3aKOHOMEPHOCTH CYIIeCTBOBaHMs OHochepbl

108 KpyroBopoTsI BemecTB 1 OMOT€OXUMHUYECKUE 1
IIUKJTBI

109 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIH 1

110 YcroitunBocTh OHocheps 1

111 OKOJIOTUYECKUE KPU3UCHI U UX TIPUYNHBI 1

112 Bo3zaeiicTBue yenoseka Ha 6uochepy 1

113 AHTpONOreHHOe BO3/ICHCTBHE HA PACTUTENbHBIA U 1
KUBOTHBIA MHP

114 OxpaHna npupo/sl 1




OcHOBHBIE IPUHLIUIIBI YCTOWYUBOT'O Pa3BUTHS

115 YeJI0OBEYECTBA U MIPUPOJIBI
ParnmonanbHOE IPUPOIOIONB30BAaHUE U

116 COXpaHEHHE OMOJIOTHYECKOT0 Pa3HOOOpasHs
3emun

117 O6006menue mo Teme «MHUKPOIBOIIONHUS U €€
pE3yIbTaThD»
O6006meHue 110 TeMe «MUKPOIBOIIOLUS U €€

118*  pe3ynbTaThI»

119 O6006menne o Teme «MaKpOIBOJIOIUS U €€
pe3yaBTATHI»

120* O06o06meHne 110 TeMe «MaKpOIBOIIOIUS U €€
pe3yaBTATHI»

121 O6o06menue o Teme «IIpoucxoxaeHue u
pa3BUTHE KHU3HH Ha 3eMIIe)

199+ O6006menue o Teme «IIpoucxoxaeHue u
pa3BUTHE KU3HU Ha 3eMIIe»
O606mmenue o Teme «IIpoucxoxaeHne yenoBeka

123 — QHTPOIIOTCHE3)»

104* O606menue o teme «IIporcxoxaeHne yenoBeka
— aHTPOIIOTEHE3»

125 O06o0menue mo Teme «IKOJIOTHS — HayKa O
B3aWMOOTHOIIEHUSAX OPraHU3MOBY

126+ O600611eHne IO TeMe «DKOJIOTHS — HayKa O

B3aUMOOTHOLICHUAX OPraHU3MOB»




O6o06mieHne o Teme «OpraHu3Mbl U cpeaa

127 1
obuTaHU»
O60o6mieHne o Teme «OpraHu3Mbl U cpeaa

128* 1
oOUTaHUS»

129 0O0001enue 110 TeMe «DKOJIOTUs BUIOB U 1
TIOTTYJISIITHI

130* O060061eHME 10 TEME «DKOJIOTUS BUJIOB U 1
TIOTTYJISIITHF

131 O606menne o Teme «buocdepa — rmodanpHas 1
IKOCUCTEMa»

130% O606mmenue o teme «buocdepa — rmodanpHas
IKOCHCTEMAY

133-

136*  Peseps 3

2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 15

2 Ypoku Yactu, opmmnpyemoit y4acTHMKammn 06pa3oBaTesibHbIX OTHOLEHWI B MOYPOUHOM MAaHMPOBaHUK, 0603HavaeTcs «*»




6. YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* buonorus. buonorndyeckue cucTeMbl U IPOLIECCHE; yrayOneHHoe ooy4yenue, 10 kmacc/
Tepemor A.B., [lerpocoBa P.A. O0mecTBo ¢ orpaHU4eHHON 0TBETCTBEHHOCTHIO «OIL]
MHEMO3UWHA»

* buonorus. buonornyeckue cUCTEMbI U MTPOLIECCHI; YTAyOneHHoe o0yuenue, 11 kiacc/

TepemoB A.B., IlerpocoBa P.A. O61miecTBO ¢ orpaHuueHHON 0TBETCTBEHHOCTHIO «OL]

MHEMO3UWHA»

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

BUOJIOI'UA. buonoruueckue cucteMsl 1 npoueccel. [Iporpamma. Tematuueckoe
mwnanupoBanue 10-11 kimaccsl. ABTop: TepemoB A.B.,

ITerpocosa P.A. 2022 rox

buonorus. buonorudeckue cuctemsl u nporecchl. 10-11 kimacc: mocobue st
CaMOCTOSITENIbHOM paboThl 00ydaromuxcs (yrayOaeHHbIN

ypoBens)/ A.B. Tepemos, P.A. [Terpocos. — M.: Muemo3una, 2019 r.

A.B.Tepemos, P.A. Ilerpocosa buosorus.10-11. TToco6ue st caMmocTosTeNbHON paboThI

oOyuatomuxcst (yriyOJeHHbIN YPOBEHb)

MUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

3J’ICKTpOHHBIC 06p3.30BaTeJ'H:HBIe PECYPChI

- Baxxueiinme oTKpbeITUS B OMOJIOTUH —
http://mostinfo.su/43-vazhneyshie-otkrytiya-v-biologii.html

- XX3J1. buorpaduu 6uonoros — http://www.biografguru.ru/by/biolog/?q=9 psn=24

- Xypnan «Hayxka u XXuzub» — http://www.nkj.ru/



- Enunas xomuteknus nudpoBsix 00pa3oBareibHbIX pecypcoB — http://school-
collection.edu.ru/catalog/teacher/

- EcrectBenHo - HayuHblit 0Opa3oBarenbHbId mopTan — http://www.en.edu.ru/
- HoGenerckue naypearsl o (PM3HOIOTHH U MEAUIIHHE —
http://ru.wikipedia.org/wiki/Criucox_naypearoB_HoGeneBckoil_npemMun 1o (pu3HOIOTHH
WIN_MEIUIHE

- O6paszoBaresbHbIi mopran «Yueba» — http://www.ucheba.com/

- OTKpBITHIN KOJUTEDK. Brosnorus — http://www.biology.ru/

- 1 cents0ps. XKypuan «buonorus» — http://bio.1september.ru/index.php

- Poccuiickoe O6pa3oBanue. PenepalibHblil moprai —
http://www.edu.ru/db/portal/sites/res_page.htm

- Tect st aOUTYPHUEHTOB MO BCEMY MIKOJIBHOMY KypCy OHOIOTHN —
http://www.5ballov.ru/test

- Yuurenbckuii moptaji. buomorus — http://www.uchportal.ru/load/74

- ®eepanbHbIi IEHTP NTHPOPMALTMOHHO 00pa30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/catalog/meta/4/p/page.html

- DnekrponHas oudnanoreka «Hayka u Texuuka» — http://n-t.ru/

bubmuorexa IIOK https://m.edsoo.ru



