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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yrimyonéunoro ypoBHs usydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHO obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yIIyOnE€HHOM ypOBHE, SBISIOTCS criocoOoM nuddepeHnuanuu o0y4eHus: Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX YYEOHBIX MIPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3AHHBIX C MpodopueHTanuen
0o0y4aroluxcsi U CTUMYJUPOBAaHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4yHOro 3HaHUS,
CBS3aHHOTO C OWOJOTHEN, MEAMIIMHON, SKOJOTHEH, IMCUXOJOTHeH, CIOPTOM WIU BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONIpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacripeielieHue 1o Kj1accaM, peKOMEHAYET M0CIe10BaTeIbHOCTh H3yUeHHs yUeOHOro MaTepuana
C Y4Y€TOM MEXNPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOTro Iporecca,
BO3pAacTHBIX 0COOEHHOCTEH oOydaromuxcs. B mporpamMe mo OMONOrMM pealn30BaH MPUHLUI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOIMM Ha YpOBHE OCHOBHOIO OOIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIUICHUSI, IPEICTABICHUH O 310pOBOM 00pase *KHU3HHU, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYy’XKarolled NpupoJgHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM
pe3ynbrataM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH O0YYaroluXcsi 10 OCBOCHHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeJHero o01ero oopazoBaHusl.

VY4eOunbiil npeamer «buonorus» Ha ypoBHE CpeHEero o0miero oOpa3oBaHMs 3aBEPIIACT
Ouonoruuyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpeHue U yriayOieHne 3HaHui
oOyyaromuxcs O JKMBOM TpUpPOJE, OCHOBAX MOJEKYJISPHOW W KJIETOYHOW OHOJIOTrHH,
HMOPHOJIOTUN U OUOJIOTHUH Pa3BUTHS, T€HETUKHU, CEJEKIHH, OMOTEXHOJOTHH, HBOJIOIMOHHOTO
YUEHUS U SKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOjIeHHOM YpOBHE OPUEHTHUPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K IOCIEAYIOUIEMY MOJIYYEeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3aX W OpPraHU3aLUAX CPelHEro MpodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COIepKaHHs
COCTaBJISIeT CHUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJNYYEHHBIX MPU H3YYEHHH OOydarolIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/iejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 xnaccax 3TH 3HaHUA MOTYYarOT pa3BUTHE. Tak, pacIIMPEeHbl U YTIyOJIeHbI
OMOJIOTUYECKHE 3HAHUSA O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa mnpodeccun. Bo3mokHa Takke MHTErpanusi OMOJOrMYECKHX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOMUOHHBIA MOAXOJbI K HM3ydeHUIo Ouonoruu. COTJIacHO MM, H3y4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIUIS )KUBBIX CUCTEM PA3HOI'O YPOBHsI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYecKOro pazHooOpaszus
wianetel. Tak, B 10 kiacce H3ydaloTcs OCHOBBI MOJEKYJISIPHOM M KIETOYHOH Ouonoruu,
IMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, aKTyaTu3UpPYIOTCS 3HAHUS OOyYarolmuMxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢buznonoruu uenoseka. B 11 kiacce u3yyaroTcsi SBONIOIMOHHOE yY€HHUE, OCHOBBI 3KOJOTUHU U
ydeHue o buocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHON KapTUHBI MHpa, 3HAHUH O CTPOEHUHU, MHOrooOpas3uu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
Hay4HBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, NMPUKIAJAHBIX ACHEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOAAep)KaHUS WHTEpeca OOyJaroImuXxcs K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COJACP>KaHUU MPOTPAMMEI 110
OHOJIOTUHN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpWEH CTAaHOBICHUS U PAa3BUTHS TOW WM MHOMN
oOnacTu OMOJNOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHUE Ba)KHEHIIMX
OMOJOTUYECKHUX U KOJIOTUYECKUX MTPOOIIEM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOia€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra ¥ NpuoOpeTeHne YMEHUIN UCIIONIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUU HHTEpEca
K ompenenéHHoi o0sactu mpoecCHOHATbHON NEATeNbHOCTH, CBSI3AHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOT0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHus.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMNX 3a1au:

OCBOCHHE  OOYYAIOIIMMHUCS  CHUCTEMbI  OMOJIOTHYECKMX 3HAHWK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIMSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIaX,
COCTaBISIIOIMX COBPEMEHHYI0 €CTECTBEHHO-HAayUHYH) KapTUHY MHpa; O CTPOCHMH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKa, OPTaHu3M, MOIMYJISILHNS, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCi C  METOJAaMHM  TO3HAHUA  JKUBOM  MPHUPOIBL:
MCCJIEIOBATEILCKUMU METOAaMH OMOJIOrMUECKUX HAyK (MOJEKYJISIPHOM U KJIETOYHOU OHMOJIOruy,
AMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHYECKOMN
OMoNOTMH,  TMAaJCOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  NPOBEICHUS
OMOJIOTUYECKUX HCCIECIOBAaHUNA B J1a0OpaTopuud M B IpHpone (HaOIOJeHHe, H3MEpeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHHE OOYYaIOIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TTOIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHABIWBAaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM U  COIMAIIbHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBPHOCTH 110 OTHOUIEHHUIO K OKpPYXaloleld MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npoMIaKTUKN WHPEKIMOHHBIX 3a00J€BaHUM, TpaBWIa MOBEICHHS B IPUPOJE M OOecredeHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITUS B 001acTu
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCIEAOBAHUM, pemeHuss OWONOTHYeCKUX 3ahady, MOAETHPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIHUTAHHUE Y OOYYArOIIMXCSl IEHHOCTHOTO OTHOIICHMs K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl NOBEACHUS B TPUPOJC; WHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHWU COOCTBEHHOTO 3J0POBBbS M 3I0POBbS OKPYKAIOIIMX JIIOACH (COOMIOACHUS Mep
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MTPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKNX 3HAHUN M YMEHUH B TIOBCETHEBHOM KU3HU;

CO3J1aHME YCJOBMM JJIi OCO3HAHHOrO BbIOOpa OOYyYaAIOUIUMUCS WHIUBUIAYaIbHOU
0o0pa3oBaTeNbHON TPAaeKTOPUHU, CHOCOOCTBYIOUIEH MocienyromeMy IpodecCHOHATbHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJWBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmiee 4YMCIIO 4YacoB, OTBENEHHBIX HA M3Y4YCHHE OHMOJIOTMM Ha YIIIyOJEHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIIOTUH
OCYIIECTBIISIETCSI C YUETOM CIIEIU(PHUKH €ro COJEPKAHWA M HAIPABICHHOCTH Ha IMPOJOKEHHE
OHMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMH OHOJIOTMM Ha YriyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE JabOpaTOPHBIX M TMpakTHUeCKuX paboT. Takke ywyacTue OOydYarOmMXcs B
BBITOJIHEHNH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboT, TeMaThkKa KOTOPBIX
OTIpeNeNIeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku M uzyyaemble UMM MpoOiembl. DyHaameHTadbHbIC, MPUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue OuojoruM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[Ipodeccun, cBszanHpie ¢ Owuonorueil. 3HaueHue OWONOTMU B MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3fMCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
TIPUPOIBI.

JleMoOHCTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapxk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUH C IPYTMMH Haykamm», «CructemMa OMOIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTh U ILIEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APAKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alld JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, U3ydaromiye >KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHu3alllu.

N3yuenune xuBBIX cucteM. MeTtoapl Ouonormdeckoi Hayku. HaOmronenue, m3mepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHaTue o 3aBUCMMONW UM HE3aBUCUMOU
nepeMeHHoOl. [lnanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpHUMHBI HCKa)KeHUSI pe3ysbTaTOB dKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE MpPU3HAKK JKU3HU», «bHOIOrMYecKre CcHucTeMbDy,
«CBolicTBa KUBOU MaTepun», « Y POBHU OPTraHU3ALMH KUBOM MPUPOAbD, « CTpOEHHE )KUBOTHOM
KJIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonenosy, «buocdepar, «MeToabl U3yUeHHUS KUBOH IPUPOJIBD».

OGopynoBanue: 1abopaTtopHOEe 000PYAOBAHHUE JIJIs1 TPOBEACHUS HAOIOACHHH, H3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30BaHHe Pa3IUYHBIX METOJOB NPU U3YUYEHUU >KUBBIX
CUCTEM.

Tema 3. buosorust KieTrku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPUH.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvroe (npudicusnennoe) uzyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHYECKUH COCTAB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMHM KIETKH, TEIUIOPEryJIALUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOi Moiyiekyisbl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHas CTPYKTypbl. JleHarypanus. CBoiicTBa OENIKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuu 0enkoB. /lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibsl U monucaxapujpl. OOmui
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIMU
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepunasl, pochoaunuabl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun aunuaos. OOmue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxnennoseie xkucnotsl. JIHK u PHK. Crpoenune nyknenHoBbIx kucioT. HykmneoTuusl.
[Mpuniun komminementapHoctu. [IpaBuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mecrtonaxoxaenue u 6nonorndeckue ¢pynkimu JHK. Buast PHK. @ynkuun PHK B knetke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
¢byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekynl. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMmoHCTpauMu

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

Huarpammsl:  «PacnpenencHue XUMUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopnasi pa6oTa «O0HapykeHHE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN .

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kierounas cTeHka OakTepuii ©u  apXeid.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuecKod MeMOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPUII-KaJIMEeBOTr0 Hacoca. DHAOIMUTO3: MUHOUTO3, paronuto3. Dx30muTo3. Kiletounas crteHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[Mutonnazma. I{uto3onms. Llutockener. JBwkenue nuromnazMbel. OpraHoufsl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE U (yHKUUHU. B3auMoCBsS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TIpaHYJISpPHOTO peTuKyiyma. Mexanusm nanpasnenus 6enkoe ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus annapara [onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUM  MHUTOXOHApUH W mactul. llepBuuHble, BTOpUYHBIE U CJIOXHBIE IUIACTU[BI
(OTOCHHTE3UPYIOMIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOMJIACTBI  BBICHIMX
pacTeHUN.

HememOpanubie opranouas! kietku CtpoeHue u (GyHKIUUM HEMEMOpPaHHBIX OpPraHOMI0B
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
MuKpoghunamenmsi. MBpIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CTpoeHMe M JABWKEHHME JKTYTHKOB U PECHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepublii GenkoBelii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHMTENbHAs  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHE KHBOTHOMN
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl PaCTUTENbHBIX, MXUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlabopaTopnas padora «VccnenoBaHue mia3mMonu3a U ACIUIA3MOJIHM3a B PACTUTEIbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BeleCTB U NpPeBpalleHHe JHEPIUU B KJIETKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT® B 0OMEHHBIX IpolEcCax.
@DepMeHTaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabonu3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiictBa W MexaHusM jeiictBus. Kodepmentsl. OTinmnuus (EepMEHTOB OT HEOPraHMUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oxcueenHvlll  pomocunmes y oaxmepui. Ceemocoduparowue nueMeHmsvl U NUSMEHMbL
peaxkyuonroz2o yenmpa. Ponp xmopomiactoB B mpouecce porocuHTe3a. CBeToBasi U TEMHOBAs
dazpl. @omoovixanue, C3., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTNIEHUE TIIIOKO3HI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JbIXaHue. Poib MUTOXOHApUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciaurenabHoe (GochopuiimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «POTOCHHTE3», «IJHEpreTHdeckuii oomen», «buocuHTe3 OenKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHHe: CBETOBONH MUKPOCKOII, 000pyJ0BaHUE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «lI3ydeHue KaTaaTUTHUYECKONH aKTUBHOCTH (EpMEHTOB (Ha
IpUMEpE aMMJIa3bl MJIN KaTalas3bl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B GuocuuTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocunTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MPpolieccoB B kieTke. KiieTounslil romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuszuennwiii yuxn [[HK-codepoicauyux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuit. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayusi u anaauz donvuux maccugog («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

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

Tabmuet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuii ko, «Bupycs»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. Iloaroroska kierku k aenenuto. [IpecunTeTnyeckuii
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkannn — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPALUIENBHOCTh. MexaHU3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOIALIME B HUX IPOLECCHL. THIIBI
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perynsmus MuToTHueckoro mnukia kieTkd. [Iporpammupyemas kierouHas ruOenp —
arornTo3s.



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

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKON, MHUKpoIrpenaparbl: «MHUTO3 B KJIETKax KOpEIIKa
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenne n pyHKIIUN OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOJIIAs, OCHOBHAsA, MexaHuueckas. OcoOEHHOCTH CTpOeHUs, (PYHKIMA U pPaCTOTIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHATbHA,
COCIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUSA, (PYHKIHMA U pPaCHONIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBmwxeHue opraHu3MoB. JI[BM)KEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX paboTa.

[Tutanue opranusmos. [loriomieHre Bojabl, YIIAEKUCIOro raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IumeBapurenpHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixanue. JlpIxaTenbHas MOBEpPXHOCTh. JKabepHoe U JErodHOe
JIbIXxaHue. JlpIxaHhe MO3BOHOYHBIX >XHMBOTHBIX M YeJIOBEKAa. OBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHHMs JETKUX IIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHash cHCTeMa 4YeloBeKa. MeXaHu3Mm
BEHTWISILIMM JIETKUX Y NITUI U MIIEKONUTaIOUX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

Tpancnopr BelEeCTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucreMa u e€ opradbl. KpoBeHocHass cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Beinenenue y opraHusmoB. Beinenenue y pacTeHuid. BelueneHue |y JKUBOTHBIX.
Cokpatutenbupie Bakyoiau. Opranbsl BbieneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICIUTENBHON cUCTEMaMM. BpleneHre y NMO3BOHOYHBIX >KMBOTHBIX M uesoBeka. llouku.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XMMHUYECKOMW 3a1UThl. DUTOHIUIBIL.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or Oone3neidl. MMmyHHas cuctema denoBeka. KIleTOUHBII W TyMOpallbHBII HWMMYHHTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cesiektuBHOoro ummynurera (I1. Opnux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHU.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHui. PocToBble BellecTBa M HMX
3HauEHUE.

HepBuast cucrema m pediexTopHas perynsiiust y >KUBOTHBIX. HepBHas cucrema um e€
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pediexc u pednexropnas nyra. besycinoBHble u
YCIIOBHBIE PEIICKCHI.

['ymopanbHasi peryisiusi ¥ SHIOKPUHHAs CUCTEMa >XUBOTHBIX M 4yesoBeka. JKenessl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuupbl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE BOJOPOCIH,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHU pacTeHMiD,
«KopneBbie cuctembry, «CtpoeHue ctednss», «CTpoeHHE IHMCTOBOM TIIACTHHKWY», «TkaHU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpienurenpHas cuctema», «DHIOKpUHHASI cucTeMa», «CTpoeHHe MbIILby, «MMyHUTET,
«KumeunononoctHeie», «Cxema muTaHus pacTeHui», «KpoBEeHOCHbIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMINXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

Ob6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpOIpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparbl TKaHeH, paKOBUHBI MOJIJTIOCKOB, KOJJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, JKUBbBIC
9K3EMIUIAPBl KOMHATHBIX PAacTEeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IIpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHHE [UIA JEMOHCTPAllMM IMOYBEHHOTO M BO3AYIIHOTO THMTAaHUS pacTEeHUM,
pacuieryieHus Kpaxmana M OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpyJOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBU)KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO3a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. IloyoBble — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npobrem ambpuonocuu. Konyenyus mopgozenos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munol
onacmyn. OcoOEHHOCTH IPOONIEHUsT MIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIE JIMUCTKH (TaCTPYJISAIM).
3aknajKka OpPraHoOB W TKaHEW W3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HENMPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAaHEHUE B MPUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxxenne u pasputue pacrenuil. ['amerodur m crnopodut. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHM.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryJsiliud OHTOTE€HE3a Y PAaCTeHUHN U )KMBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECTONIOro Pa3sMHOXKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXEHHUE HBIUVIEHb», «Pa3MHOXXEHHUE THIAPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CrTpoeHHe SMIEKICTKA U CIIEPMATO30Ua»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BuTHE», «PazBuTHe Maiickoro
Kyka», «PazBurue capanum», «Pa3Butue narymkn», «/{BOMHOE OIIOJOTBOPEHHE Y IBETKOBBIX
pacteHui», «CTpOeHHUE CEeMsIH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHUiD», «KU3HEHHBIA LUK
MOpPCKOM  KamycTeD», «JKu3HEHHBI 1UKI Mxa», <«OKHW3HEHHBI LMKJI NAnOpOTHUKAY,
«KW3HEHHEBIN UK COCHED).



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. Benosepckoro, I'. /. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, TUOPUABI, TeHOTHI, (QeHotur. OCHOBHBIE METOJbl T'C€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: « MeToIbl TeHETUKI, «CXEMBI CKPELTUBAHUS.

JlaGopaTopHnas pa6ora «/po3o¢puina kak 00bEKT FeHETUUECKUX HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpPa3Hs
ruOpuioB nepBoro nokojeHus. IIpaBuno nomuHupoBaHus. Bropoii 3akoH MeHaens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmienyienne npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBAaHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HApyLICHHUE CLEIUIEHNUS MEX1y TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENHEHUS Iosla. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM NOJI. ['eHeTnyeckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35MH — MapasuT» U «XO3AUH —
MUKpoOHnom». ['eHeTHuecKkre acteKThl KOHTPOJIS U U3MEHEHUs HAaceACTBEHHON nHdopManuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupymoniee ckpeumBanue», «Hemnonnoe noMmunupoBanney, « CliemieHHOE HaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajIeaIn3M», « B3anmoencTere reHoBy.

O6opynoBaHue: MOAENb AJSl JIEMOHCTPAllMU 3aKOHOB €IUHO00paszus ruOpuaoB MEPBOTO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUSA Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue TeHoTHIIa M Ccpeabl nmpu (opMupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHBIE TpPHU3HAKU. BuUIbl  M3MEHYUBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll ps M BapuanuoHHas kpusas (B.
Horanucen). CpolicTBa MOIU(DUKAIIMOHHON N3MEHUYUBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATUBHON MU3MEHUYMBOCTU B CO3/]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IMUTOIUIA3MATHYECKUE MYTalluu.
Comaruueckre W TMOJOBbIe MyTauuu. [[pUYUHBI BOSHUKHOBEHHS MyTaluil. MyTareHsl U HX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemurxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopos 6 HAcie008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «Moau@uUKanMOHHAS HW3MEHUYHUBOCTHY,
«KomOvHaTuBHAsT  U3MEHYHMBOCTB»,  «Meio3»,  «OmmonorBopeHue»,  «['eHeTnueckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(DHUKAIIMOHHOM
n3MeH4nBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHOW KPUBOW».

IIpakTuyeckas padora «MyTtamuu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIPEapaTax)y.

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuotun uenoBexka. MexayHapojHasi MporpaMMa HCCJIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTobl U3Y4YeHHSI TCHETUKH YETIOBEKAa: TeHEANIOTHUECKU, ONM3HEIIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ momorbto [TIP-
anaymza. HacnencrBennsie 3a00seBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHUpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOr0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYKarolleil cpeasl. l'eHeTnueckas NpeapacnosioKeHHOCTb
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a001€BaHUs YETIOBEKAY.

IpakTuyeckas padora «CocTaBi€HUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUW M NopoA KHUBOTHbIX. CopT, mnoponaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnpiTanue mpousBoautesneil mo motoMcTBy. OTOop mo
TEHOTHITY C TIOMOIIBIO OIEHKH ()eHOTHIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTIOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHUYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMil y KyJIbTYpPHBIX ()OpM OpraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYECHUS UCXOJHOTO MaTepHalia JiJisl CEJICKIIHH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpUIUHT. HepoacTBeHHOE CKpelMBaHue, Wik ayTOpuauHr. ['eTeposuc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruiogusi MEXKBHIOBBIX THOPUIOB. JlOCTHMIXKEHWS CENeKIIMU pacTeHUH |
JKUBOTHBIX. «3€1EHAsI peGoNIOYUsLY.

CoxpaHeHHe U U3yYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHUN U MX AUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHBIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YEAX VIYYUIEHUS CYUeCMBYIOWUX U CO30aHUA HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanun

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

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI,
«3aKOH TOMOJIOTHUYECKHMX PSJIOB B HACJIEACTBEHHONM HM3MEHYUBOCTH», «METOIAbl CEIEKLMN»,
«Otnanéunas rudpuauzanus», «MyTtareHesy.

JlabopaTopnasi pabdora «/3ydeHue cOpPTOB KyJbTYpHBIX PACTEHHM M MOPOJ TOMAaIIHUX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (pepMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKkTepucTuka. TpaauuuoHHas OHMOTEXHOJIOTHA: XJieOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAPaBIEHHOTO  W3MEHEHUS W
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIy4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi THOpUIM3alUs M COMATHYeCKHi »MOpuoreHe3. lcmomp3oBanue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHMPOBAaHUE JXUBOTHBIX. MeETOJ TpaHCIUIAHTALMM SAEP
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T€HHas MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYHMPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
UHXXECHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas meaununa. [TIP-1uarnocTuka.
MeTab010MHBINM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTeOMa YeJI0BEKa JJIsl OLIEHKU COCTOSIHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OvomH)xeHepusi A8 pa3pabOTKM  (QyHAaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Co3manne BEKTOPHBIX BAaKIMH C IO OOecreueHruss KOMOWHUPOBAHHOW 3allUTHI OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
COJIep KAaIlX BUPYCOB, BBI3BIBAIOIINX 0COOO OMAcHbIe 3a00JIeBaHUS YEIOBEKA U AKHUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «lloayueHrne MOIOYHOKHUCIBIX IPOAYKTOBY.

Ikekypeust «broTexHonorus — BaxkHei1as npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:xaeHne u pa3BUTHE IBOJIONHMOHHBIX NPeACTABJICHUH B 0M010rHI
OpomtonmonHas Teopust Y. Jlapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3MA. JKU3Hb
Y Hay4Had nesTenbHocTh Y. JlapBuHa.



JBwxymue cuiasl 3BomonuM  BuAoB 1no Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTh
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBII 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHud u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsuna», «Haxonku Y.
HapBuna», «®Popmbl 060pbObl 3a cymecTBoBaHue», «lloponel romy6eit», «Muoroodpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOUIEHMS ABMXKYIIHUX CHJI 3BOJIOLUNY», «OCHOBHbBIE
HOJIOKEHUS CUHTETUYECKOM TEOPHH IBOJIFOLIII.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BoyolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyisiuuil. MIsmeHnenue reHooHaa MonyJIsuuu Kak
3JIEMEHTApHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH reHeTndyeckoro pasHoBecus [Dx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJMIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunaruBHass u3mMeHuuBOCTh. [[pelid reHoB — ciaywailHble HEHamnpaBiICHHbIE H3MEHEHUs
qacToT ajuiesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. Illposenenue s¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IloioBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATILHOTO MTOBEACHUSI )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOieHnit y opranuzmMoB. Apomopdo3ssl u unumoaganrtauu. [Ipumeps nmpucrnocodaeHuit
y OpraHu3MoB: Mopdosorndeckue, QuMoOIOrndeckne, OMOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajionaTpuueckoe  (reorpauyeckoe), CHUMIATpUYecKoe (IKOJIOTMYEcKOoe), «MIHOBEHHOE»
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
O6unopazHooOpaszus. MUKPOIBOJIONUS U KOIBOJIOLHUS IMapasUTOB M HMX XO035€B. MeXxaHH3MbI
(bopMHUPOBaHHS YCTOMIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpauMu

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

Tabmuubl 1 cxembl: «MyTalMOHHAsS U3MEHUYUBOCTBY, «[lomynsiuonHas CTpyKTypa BUaay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBwkymue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «IlomyssimuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema 1elcTBHA ecTecTBeHHOro oTOopay, «Popmbl OOpbOBI 32
CYILIECTBOBaHHE, «MHycTpuanbHblil MEJTaHU3MY, «KuBbie HCKOIIaeMbIe,
«ITokpoBUTENbCTBEHHAs OKpacka >XHBOTHBIX», «lIpemympexaaromas okpacka >KUBOTHBIX),
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «CrnocoOsl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI00Opa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«JKoNoruueckoe BHUI000pa3oBaHue BUAOB cuHUL», «llomummounsl pacrenuit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuy pacTeHH, KOJUIEKIIMA HACEKOMBIX, dydesa MTHUI] U 3BEepei ¢
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yyyena MTHUIl U 3Beped pa3HbIX BUIOB, repbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JladopaTopHasi padoTra «BrisiBJIeHHE N3MEHUNBOCTH y 0COOEH OJTHOTO BUJIA».

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1EJIeCO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B M0 MOP(POIOTrHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHus: MakposBotoluy. [laneonTonornyeckue METO bl U3YUYEHUS 3BOJIOLUY.
[Tepexonubie Gopmbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpapuueckue Metonsl uszydeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eminu. BUasl-oHIEMUKH U PETUKTHI.

OMOPHOIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBJICHMS DBOJIOLMOHHBIX HOBILECTB.
['oMostornyHble ¥ aHAJIOTM4YHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIIIpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTU4YeCKHe METOAbl HU3YYEHMSI  SBOJIIOIMH.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWiia)  3BOJMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bomtoninu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB HBOJIIOLINU.

JleMoOHCTpanun

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

Tabmuubl U cxembl: «PUIOreHETUYECKUH Psi/T JIOIAAN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHble TanopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguy SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpBHI YelOBEKa M MIMMIIaH3e», «[maBHBIE
HaIpPaBIJIEHUS IBOJIOLUNY, «O0I1I1E 3aKOHOMEPHOCTH BOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHune U pa3BUTHE )KU3HU HA 3emule

Hayunple THMOTE3bI TPOUCXOXKIEHUS KU3HU Ha 3emiie. AOWMOreHe3 W TaHCIEPMHUSI.
JloHay4HbIE TPEICTaBICHMSI O 3apOXKACHUU JKU3HM (KpealMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBomroNuK. [ImanerapHas (reosorundeckasi) 3BOJIOIHS.
XUMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBudHOro OynboHa JK. XonuelHa, reHeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAs  IEOXPOHOJIOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Opomonuss Metabonu3Ma. Bo3HuMKHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKpPOOHBIE
OMOIIEHKM Kak aHajor mepBbiXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUHN XUBOTHOrO Mupa. OcCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIe
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMSA MMO3BOHOYHBIX. [Ipoucxoknenre aMmpuOuil U penTHIINA.
[Tpoucxoxaenne miekonuTaronmx W OTUI. [lpuHiun kmoueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHOo30#M. OOmias XapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBieHue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJieoOpa3oBaHME: €ro yCIOBHUS U BIMSHUE Ha Ta30BBIH
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUN OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

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

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHuto
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DJyKapHOT MyTéM cuUMOHOreHesa», «CucremMa 3>KUBOM HPUPOIBD),
«Ctpoenue Bupyca», «Apomopdossl pactenuit», «PuHmopuTH», «OAHOKIETOUHBIC
BoZOpoCIn», «MHOrOKJIETOYHbIE BoJopocin», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUS IKMUBOTHOTO MHpPay,
«ApomMop¢o3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHononoctHsiey, «llmockue dvepBu»,
«YneHuCcToOHOr1ueY, «PBIOBIY, «3E6MHOBOIHEICY, «ITpecMmblikaromuecs», «IITumeny,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeHckoil ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe KHU3HM B MAIEO30MCKOM 3pe», «Pa3BuTue KuU3HU B
ME3030MCKOl 3pe», «Pa3BuThe »KU3HM B KailHO30HCKON »3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKI[UM HIJIOKOXXHX, CKEJIEThI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKUX OCTATKOB OPTaHN3MOB.

Bupryaabnas jgaboparopHass padora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3Y4YECHHIO a0MOTEHHOTO CHHTE3a OpPraHM4eCKUX COSIMHEHHM B IEPBUYHON aTMOchepe».

JladbopaTtopnasi padora «/3ydyeHre M ONUCAHHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpPraHU3MOBY.

IIpakTuyeckas padora «M3yueHne OCOOCHHOCTEH CTPOCHUS PACTEHUH Ppa3HBIX
OT/ZIETIOB.

IIpakTyeckas padora «/3yueHne o0coOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo yenoBeka ¢ OKMBOTHBIMHM. (CHcTeMaTHUeCKOe IOJOXKEHHE  YEJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIHLHO-MOp(]OIOrHuecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNOoBeAeHYeckre. OTINYMs YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxyume  cunbl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHbIE CTaUM aHTpoIoreHesa. PanHue yenoBexkooOpa3Hble 00€3bsiHbI (ITPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JIBYHOTHE Mpelaku JroAe. YenoBek ymenblid, MepBble U3rOTOBICHUS OpyAuil Tpyna. UenoBek
NPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001Nl MpeoK HeaHIePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
Kak BUJ JIIOJICA XOJIOJIHOTO KiauMara. YeaoBeK pa3yMHbIA COBPEMEHHOIO THIMA, JEHUCOBCKHUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a mnpezenaMmu Adpuku. [laneoreHeTrka 1 maaeoreHoOMHKa.

DBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBI OTOOp B MOMYJALUSAX YEIOBEKa.
MyTtannonsslit iporiecc U noaumop¢usm. [lomymsioHHbIe BOIHBI, Ipeil) reHoB, MUTpaLus U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonsarue o pace. bonbime pacel: eBponeougHas (eBpasuiickas),
aBCTPANIO-HErPOHIHAS (PKBaTOpHANbHASI), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpYyXaromiei cpeapl. BiausHue reorpadudeckoil cpenbl U apeiida TeHoB HAa MOP(HOIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciuIinHapaple  MeToIbl B (pU3uWdecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOMYJISALUU.
buocouuaneHble  WccienoBaHUS ~— NpUPOABI  4YeloBeka.  VcciemoBaHuWe — KOIBOJIOLMU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMmoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hble 00€3bsHB, «CKENIeT 4YelnoBeKa M CKeNeT IIUMIaH3e», «PyTuMeHThl u
aTaBU3MbD», «/[BHXKylIMEe CHUJIBI AHTPOINOreHe3a», «DBOJIOIUOHHOE JPEBO YEIOBEKay,
«ABcTpanonurek», «HenoBek yMensbli», «HenoBek NpAMOXoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heanpepranbupl», «KpomanboHup», «lIpenku uvenoBekay, «ITalbl 3BOJIOLUU YEIOBEKAY,
«Pacepl yenoBekay.

O6opynoBaHue: MyJISHKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUaIbHON KYJIbTYpPbl IIPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpadui HaX0JA0K MCKOMAEMbIX OCTATKOB YENIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esOBEKa M uepena LIMMIAaH3€, MOJENb KHCTH YEJOBEKa U
KHCTH IIMMIIaH3€, MOJIETIU TOPCa MIPEAKOB YeJIOBEKa.

JlabopaTopnasi paGora «l3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/I3yueHune 3K0J0rMYECKUX afanTalui YEJTOBEKaY.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxaeHue U pa3Buthe dKonoruu B Tpyaax A. ['ymOompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Paznensl u 3amaum skomoruu. CBsi3b
3KOJIOTUU C JPYTUMU HAyKaMH.

Mertonb! skonoruu. [loneBble HaOMOAEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIbHBIN U TJI00ATBHBIH.

3HAauEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€HM uyenoBeuyecTBa C MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYyJIbTYPBl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpanun

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

Tabmuuel 1 cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAIOIIEH Cpeab».

JlabopaTopnasi padora «/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa OOMTaAHUA

Okonoruyecknue (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruyeckux ¢akropos. [lpasuno munnmyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konorudeckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUM M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[ToHMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTs kak skosorumdeckuii ¢akrop. IIpucnocobneHuss pacTeHuid K MOIIEPKaHUIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs], BHYTPHOpraHU3MeHHas1. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonornuyeckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHHi: JepeBbs, KyCTapHUKHM, KyCTapHUUYKHM, MHOIOJIETHHUE TpaBbl, OJHOJETHHUE TPAaBBL.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HHU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HayeHHE OMOTHYECKHX B3aUMOJEHCTBUN ISl CYIECTBOBAHHS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYpPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIIbI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», « TeMIOKpOBHBIE JKUBOTHBIEY, «XO0JI0IHOKPOBHBIE
JKUBOTHBIEY, «Du3nonorndyeckue anantaiu XUBOTHBIX», «Cpeapl OOUTaHMS OPraHU3MOBY,
«buonornyeckre puTMBD, «KnuzneHHsie GOpMBI pacTeHHD», « Ki3HEeHHBIE (POPMBI JKHBOTHBIX),
«JKocHucTeMa IHPOKOIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOIO Jiecay, «llemu nutaHus»,
«XumungectBoy, «llapasutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanmuzm.

OOGopynoBanue: repbapuu pPACTEHHM W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBLIHOCIMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKIUU TEeIUIONIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena MNTHUIl W 3Bepel, repOapuu pacTeHHMH, OTHOCSIIMXCS K TUrpodpuTam,
Kcepoduram, me3oduTaM, KOMHATHBIE PACTEHUs JJAHHBIX TPYII, KOJJIEKIIUU >KUBOTHBIX,
oOWTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 0ONAJAr0IINX
yepTaMu TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
Y4aCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlabopaTopnasi pa6oTa «BrisiBIeHHE MPUCTIOCOOICHII OPraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopnasi pa6ora «BrbIsBICHHE TNPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPbI».

JladbopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 pa3HBIX MeECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTePUCTUKH momyisiuu. [lomynsmnus kak 6uoioruyeckas cUcTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(GbopMUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJIAIHil. OCHOBHBIC TTOKA3aTEH MOMYJISIUH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

OKoJloruyeckasl CTpykTypa nomyssinuu. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamupka
MOMYJISAUMH U €€ peryssinusa. buoTuyeckuil moTeHuan nomnyiasuu. MoaenmpoBaHue JUHAMUKA
nonyisauuu. Kpusble poctra uyucnenHoctu nonyisuuu. Kpussie BbbxkuBanus. Perymsius



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MOAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU monysiuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisuuu», «Bo3pactHele nupamuael nomyisuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jkos10rus coodmecTB. IKOJOrHYeCKHe CHCTEMBbI.

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

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKIMOHAIbHBIE OJIOKH
OpraHU3MOB B 3KOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOoBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue 00ku 3kocucteM. [1ouBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN 3KOcucTeMBl. broMacca n npoayKiusa. OKOJIOTHYECKUE TTUPaMUbI
yucesl, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIECCHUHM U HUX
OpUYMHBI.  AHTpOIIOTE€HHbIE BO3JEMCTBUSA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcUCmeMbl 03€p U peK. DKOCUCmeMbl Mopel U OKeaHO8.
DKrocucmemvl myHop, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuus wmexny
AQHTPONOTEHHBIMU U TPUPOTHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropojckoil ¢aynel. buomormueckoe ©  XO3SHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEWCTBUNA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo aghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U BEIIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, TIONMYJSILIMM W DKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTCHHBIX BO3IECHCTBUN.

Mexanuzmol  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl 3IKOJI02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTOoI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemecTB B 23kocucteMe», «llenmu mnuTaHus (macTOMIHAs, JETPUTHAsN)»,
«JKoJorhYecKasi MUpaMmuIa Yucen, « IKOJIOruYecKas nupaMua OMoMacco», « IKOJIOrHuecKas
nupampaa sHeprum», «OO0pazoBanue Oonora», «l[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca moclie moxapa», «IKocucTemMa 03epa», «ArporeHo3», «KpyroBopor BemiecTB U MOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHHUNA, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCUCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKeKypeust «IDKCKypcHsi B TUIIMYHBIN OuoreoneHos (B 1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03epo, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmemnanerapHas 00o0j0oYka 3eMiH, TI€ CYIISCTBYET WJIM CYIIESCTBOBAJA
*u3Hb. PazButue npencrasienuii o ouocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepuaackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeiecTBo Ouocheps! 1 €ro GyHKINH.

3aKOHOMEPHOCTHU CcyliecTBOBaHUs Onochepsl. OcoOeHHOCTH Onochepsl Kak ri1o0anbHOM
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OMOoreoXMMHYECKHEe UKIBI (YIiiepo/a, a3ota). PUTMuuHOCTS siBIeHU# B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knumar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIMS JKUBBIX CHCTEM, OLEHKAa HUX PECypCHOro TMOTeHLUala U
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

IToptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoaa B mpupoae», «Kpyrosopot kuciopoaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyecknuii mec.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3Ayxa. 3arps3HeHHE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHbIM wmup. OxpanHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco060 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
MapKu.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKHX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u dbuopecypcvl. Hayuonanvhvie ungopmayuontvie
cucmemvl, obecneuugaroujue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoHCTpaL U

Tabmuipt u  cxeMbl: «3arpsizHeHue aTtMmocdepbl», «3arps3HeHUe TUAPOCPepbD,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekT», «Ocobo oxpaHsieMble NPUPOAHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OGopynoBanue: Qororpaduu  OXpaHSIEMbIX PACTCHUH W JKUBOTHBIX KpacHOW KHHTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIMIMMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTPaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIbHOCTH M CAMOOIPEAEIICHUIO,
Hanuuue momueéayuu K OOy4deHUIO OWOJIOTHH, YyeleHanpasieHHoe passumue BHYTPEHHUX
yOXKICHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIINXCS PYKOBOJCTBOBATHCS B
CBOEM  JEATENIbHOCTH  II€HHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, IPUCYLIIMMHU  CHCTEME
Ouosoruyeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCIUTATENbHON JAEATEIbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHSATHIMU B
oOliecTBe MpaBUJIaMH U HOPMaMu MOBEACHHUS M CIOCOOCTBYIOT MpoOLleccaM CaMOMO3HAHMS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEN MO3MLMH JIMYHOCTH, ATPUOTU3MA U
YBaXEHUsI K 3aKOHY M IPaBOIMOPSIKY, YEJIOBEKY TpyJla U CTaplIeMy HMOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KYyJbTypHOMY  HAcClE€OUI0 U  TpaJulusM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, Npupoae U OKPYKaroLIEn cpele.

JIMuHOCTHBIE pe3yNIbTaThl OCBOEHUs y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYyYarolUuXcsi pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
NO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHUEHTAlUi, IO3UTUBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecTBa,

pacmmpeHUe XU3HECHHOI'O OIbITa U ONBITA ACITCIBHOCTH B IIponecce pC€aln3allii OCHOBHBIX

HaMpaBJICHUI BOCIIUTATEIbHON JAEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKJAHCKOM TO3MLMU  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOro 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTHUTYIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JESITETLHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHbIX 33/1a4, BHINTOJTHEHUN OHOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HH U OOBSICHSATH €€;

YMEHHE YYUTBIBaTh B  CBOMX JICHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOCKICHUSIMHU, KYJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MIOJIOKCHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHHUS YYCOHBIX,
MO3HABATENBHBIX M HCCIENOBATEIbCKUX 3a/a4, YBAKUTEIBHOTO OTHOLICHHS K MHEHHUIO
OTIIOHEHTOB MPU 00CYKJAECHUH CIIOPHBIX BOIIPOCOB OMOJIIOTUYECKOTO COIECPIKAHUS;

TOTOBHOCTh K TYMaHUTapPHOH M BOJIOHTEPCKOH JIEATEILHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKOM IPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOH SI3bIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IMPUPOJBL,
JIoCTH>XEeHUsIM Poccuu B HayKke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTh K CITYKCHHIO 1 3aimuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX IIEGHHOCTEH POCCUICKOTO HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTh OLIGHUBAaTh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOMN U3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIIMOHAIBHOT'O BO3/I€MCTBUS KUBON MPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peain3alus 3J0pOBOro U 0€30MacHoro o0pasa KU3HH (30pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3iuyHbIM cepam mpodeccrnoHalbHON AesTeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HaAHHBIN BEIOOP Oyaymiel mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUHM BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTMYECKHU IIeJ1eco00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY >KU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME ITI00AIBHOTO XapaKTepa 3KOJIOIMYECKUX MPoOIeM U IyTel UX pelieHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUI NOBEJCHUS B INPHUPOJIE, HANPABIECHHBIX HAa COXPAaHEHHE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KyJIbTyphl, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
HPAaKTUYECKOH J1eATEIbHOCTH SKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEpILEHCTBOBAHUE SA3BIKOBOW U UUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO TPEACTaBICHUs 00 OKpYy’KarolieM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJIOTHMMH, CIIOCOOHBIX
pewarh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BbIXOJ1a U3 II100AIBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJSIX MOBBIMICHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAJIBHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAaKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po6JeM B peabHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW AEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHIUBHUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMM MO OHOJOTMHM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4YeOHOTrO TpeaMmeTa «bUOoNOoTHs» BKIIFOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCA  MEXIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (BEUIECTBO, SHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHE, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT WU JIpyTrHe); yHUBEpcajbHbIC
yueOHbIe JeicTBUS (MO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYJISTUBHBIE), 00ecreunBaroIIne
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMITETEHITUM OOYyYaIOIIUXCS,
CIIOCOOHOCTh 00y4JaroIuXCst HCIIOJIb30BaTh OCBOCHHBIC MEXK TUCITUTUTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIe YyueOHBbIC JAEWCTBHUS B II03HABATEIHHOU U
COLIMATILHOM MPaKTUKE.

B pesynpraTe u3ydeHuss OWOJIIOTMM Ha YPOBHE CPEIHEro o0O0Iero oOpa3oBaHHs Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHbIE YHUBEpCaJbHbIe Yy4eOHbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
y4eOHbIe JeCTBHSI, COBMECTHAS I€ATEIbHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHU AeHCTBUIMMU:

1) 6a3oBble JOrHYecKue AeiCcTBUS:

CaMOCTOSITENILHO (DOPMYITHMpOBaTh M aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHITHUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATH CBS3H C APYTUMHU MOHATHSIMH),

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yJIbTAThI JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJeHUS (MHIyKTUBHBIC, JCIHYKTUBHBIC, II0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaxX, a TakKe MPOTUBOPEUYHI pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTEepUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPadOTy B YCIOBHUSX pPealbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE IeHCTBHUA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUNOTe3y €€ pelleHus, HaXOAWUTh AapryMEeHThl Ul JJO0Ka3aTeIbCTBA CBOMX YTBEpPXKACHUM,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJEH, MpEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABHUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M NPUMEHATh pPa3IMYHBIE METOAbI NpH IOHCKE U OTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopManrell: TPUMEHATh XUMHUYECKHe, (PU3HUECKHe M MaTeMaTU4YecKHe 3HaKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/ICHUS OTHOCHUTEJIBHO BBIIIONHEHUS TMpe/UlaraeMoil 3aJayd, YYMTHIBaTb MHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUSI C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLLICHUH yueOHOM 3a/1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUS O €€ JOCTH)KEHHIO: COCTaBIAThH IUIAH JEWUCTBUM, paclpencisaTh PO C YYETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJyiaraTb HOBBIE IIPOEKTHI, OLICHWBATH UAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABIECHUS NpoOJeM M HUX pelIeHus B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IMIMPOKOM APYIUIIMH B PA3HBIX 00JaCcTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEIOBEKA.
MNPEIMETHBIE PE3YJBTATHBI

[IpenmeTHble pe3ysibTaThl OCBOEHUS coOjep)KaHMs yueOHoro mpenmera «buonorus» Ha
yri1y0JE€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecrieueHue NpoGuiIbHOro 00y4eHus: 00yJaromuxcs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYECKUe sl OWOJIOTMM HAy4HbIC 3HAHWSA, yYMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSTEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUN M HMX HPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)KE B PEAJIbHBIX )KM3HEHHBIX cUTyauusx. [IpeamerHbie pe3ysbTaThl IPEACTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOIO TPUPOIOTIOIB30BaHMS, O BKJIAZe POCCUMCKHUX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraromiue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
caMOperyJisiliysl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
6uonornyeckne Teopun (knetouynas Tteopus T. IIBanna, M. Ilneiinena, P. Bupxona,
XpoMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXONKACHUS KYJIbTYPHBIX PAacTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOrO MOKOJIEHMSI, pacICTJICHHUS, YUCTOTHI FraMeT, HE3aBUCUMOTo HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PAJOB B HACIEICTBEHHOM wu3MeHunBocth H. M. BaBwiioBa), NpHHIMITBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOIb3YEMbIX B OMOJOTHYECKHX
HCCJIETOBAHMSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IeHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHH,
’KMUBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHUi, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(HOr0 M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTAIMOPHUOHAIBHOTO PA3BUTHS, PA3MHOXKCHHUS,
UHIMBUYAIbHOTO DPAa3BUTHUSA OpraHusMa (OHTOr€HEe3a), B3aWMOJICHCTBHS TEHOB, IeTepo3Hca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUUSAMHU, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
IUKIOB OPraHu3MOB, JTalaMd ASMOPUOHAIBHOTO Ppa3BUTHS, TE€HOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JJIS IOKA3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTUUYECKUX TPy,

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Ledb UCCIeI0BaHuUs, aHATTU3UPOBATD MTOJIYYEHHBIE PE3yJIbTAThl U JIEJIaTh BBIBOIBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OLIEHUBaThb JTUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 00JacTH
OWosornu W MenWIUHBI (KJIOHWPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEeHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oy Ty1ei mpodeccuoHanbHON AEATENbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBA, MUIIEBOM
NPOMBIIIICHHOCTH, YTIYOJNATh TIO3HaBaTEeNbHBIA HMHTEPEC, HANpPaBJICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOoPecCHOHAIBHOIO U BhICIIET0 00pa3oBaHusl.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B IMO3HAHUU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJOTHYECKUX MpOOJIeM 4YeloBeYecTBa, a TAKXkKe B PEIIEHUH BOMPOCOB
paIMOHATFHOTO TPUPOJIONIONB30BaHUs, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMaHHUE CYNTHOCTH OCHOBOMOJAraloMuX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocHucTeMa, Ouocdepa), Ouonormueckue Teopun (dBodronuoHHas Tteopus Y. JlapsuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HampaBJICHUSX
sBomonnu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma O. JIubOuxa,
9KOJIOTUYECKOW MUPaMUIBI SHEPTHH ), TUTIOTE3bI (TunoTte3a «mupa PHK» V. I'mnbepra);

YMEHHE BIIAJIETh OCHOBHBIMH METOJaMU HAyYHOTO TIO3HAHWS, WCIONh3yEeMbIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCO0aMM BBIABICHHS U OLIEHKM aHTPOIIOICHHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BHI000pa30BaHMs, BIUSHUS ABMKYIUX CHJ 3BOJIIOLMU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aUMOCBA3M MEXAY IPOLECCaMU HBOJIOLMH, JABHKYLUIMMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpeie oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTAaHHUS, €IMHCTBA YEJIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpPaHEHMsT MHOTooOpa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HUCCIeAyeMbIMU OHOJIOTHYECKUMHU HpolleccaMd M SABJICHUSMH, JeaTh BbIBOJBl U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U IpAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIO0BaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMU CPEICTBaMH,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO NPEACTABIATH
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOKIACHUM IKU3HHU, YEJIOBEKAa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYILIECTBIATh OCO3HAHHBIN BBIOOP OyyIel mpodeccuoHanbHON AeATENbHOCTH B
oOmactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HalpaBlICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUSAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

buonorus xkak HayKa

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)

oOpa3oBaTe/ibHbIE

pecypchl

http://school-
collection.edu.ru

JKuBBIe cCTEeMBI B X N3YyUCHHC

http://school-
collection.edu/ru

buonorus xietku

XuMuueckas opraHu3anusa KJICTKH

http://school-
collection.edu/ru

http://school-
collection.edu/ru

Crtpoenue u QyHKIMH KIETKU

http://school-
collection.edu/ru

OOMeH BelecTB U NPeBpalleHne YHEPTUHU B
KJIETKE

HacnencrBennas undopmarus u
peanu3anus e€ B KIETKE

0.5

http://school-
collection.edu/ru

http://school-
collection.edu/ru

10

JKn3HEHHBIN UK KISTKH
Crtpoenue u GyHKIIMA OPTaHU3MOB

Pazmuoxxenune u Pa3BUTHUEC OPraHU3MOB

1.5

1.5

http://school-
collection.edu/ru

http://school-
collection.edu/ru

http://school-
collection.edu/ru

11

I'enetuka — HayKa O HAaCJICACTBCHHOCTU U

0.5

http://school-
collection.edu/ru
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HN3MCHYUBOCTHU OPTaHU3MOB

12

13

3aKOHOMCpHOCTI/I HaCJICACTBECHHOCTH

3aKOHOMEPHOCTH U3MEHUYUBOCTU

10

http://school-
collection.edu/ru

http://school-
collection.edu/ru

14

15

16

I'eneTuka yenoBeka
Cenexuusi OpraHu3MoB

brorexHoorus ¥ CHHTETUYECKAST OMOJIOT U

http://school-
collection.edu/ru

http://school-
collection.edu/ru

http://school-
collection.edu/ru

17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13

http://school-
collection.edu/ru
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrpoasmeie  Tpaktuaeckue (ungposBbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
3 Maxkpo3Bosronus 1 €€ pe3yabTaThl 6
4 [TpoucxoxaeHrue u pa3BUTHE KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJIOTHS BUAOB U TOMYJISIUAN 9 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpyrKaroIas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 buosiornsa kak KOMIUIEKCHas Hayka U Kak 1 0 0 http://school-
9acTh COBPEMEHHOTO O0IIeCTBA collection.edu.ru
. http://school-
2 JKuBbie cucTeMbl M UX CBOMCTBA 1 0 0 ;
collection.edu.ru/
http://school-
3 YpoBHEBas opranu3anus KUBbIX CUCTEM 1 0 0 ;
collection.edu.ru/
4 Hcropusi OTKpBITUS M U3YYEHHUS KIIETKHU. 1 1 0 http://school-
Knerounas Teopus collection.edu.ru/
Meroasl  MOJIEKYJIADHOM M KJIETOYHOHN
ouonorun. [Ipaktuyeckas padota «3ydyenue

5 METOJIOB KJIETOYHOU Oouooruu 1 0 05 http://school-
(xpomarorpadus, aneKkTpodopes, ' collection.edu.ru/
middepeHManbHOe  LEHTpU(yTupoBaHHE,
[T1IP)»

. http://school-

6 XUMHYECKUHN COCTAB KIETKU 1 0 0 ;
collection.edu.ru/

7 MuHepanbHble  BEHIECTBA  KJIETKH,  HUX 1 0 0 http://school-

Ouosoruyeckas poib collection.edu.ru/
Opranuveckrie BeIIeCTBa KIETKH — OEJKH.
http://school-
8 Jlabopatopnas ~ pabora  «OOnapyxenume 1 0.5

OCJIKOB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIIHID)

collection.edu.ru/
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CpoiictBa, kmaccuukauus u  QYHKIUU

http://school-

9 0 }
0esKoB collection.edu.ru/
10 Opranvueckue  BellecTBa  KIETKH  — 0 http://school-
YIJIEBOBI collection.edu.ru/
11 Oprannueckue BeIecTBa KJIETKU — JIMITHIbI 0 htp./fschool-
p - A collection.edu.ru/
Hyxnennoseie kucnorel. JHK wu PHK.
12 Jlaboparopras  pabora  «MccnemoBaHue 05 http://school-
HYKJIEMHOBBIX ~ KHUCJIOT, BBIJICJIEHHBIX U3 ' collection.edu.ru/
KJIETOK Pa3NIUYHBIX OPraHU3MOBY
Crpoenne u ¢yHkmuu ATO. [pyrue http://school-
13 0 ;
nykieosunrpudocdarsr (HTD) collection.edu.ru/
14 CexBenupoBanue [IHK. Meroasl renomuku, 0 http://school-
TPaHCKPUIITOMHUKH, IPOTEOMUKHU collection.edu.ru/
. http://school-
15 Mertosl ¢ oii 6100 0 ;
TOABL CTPYKTYPHOH BHOTOTHH collection.edu.ru/
http://school-
16 Tuns! knetok. [Ipokapuornueckas KieTka 0 ;
collection.edu.ru/
Crpoenne 3YKapUOTHYECKOU KIIETKHU.
P viap . http://school-
17 [IpakTyeckas pabora «M3yueHue CBOWCTB 0.5 ;
N collection.edu.ru/
KJIETOYHOU MEMOpPaHbI»
. http://school-
18 [ToBepXHOCTHBIH anmnapar KJIeTKH 0 ;
collection.edu.ru/
OpHoMeMOpaHHbIE ~ OpPraHOMAbI  KJIETKH.
19 HHaKTqucEasf aborta «pI/Is quiII/Ie BIDKCHUS 0.5 http:/fschool-
p p Y 8 ' collection.edu.ru/
[UTOILIA3MBI B PACTUTEIBHBIX KIETKAX)
[lomyaBTOHOMHBIE ~ OpPTraHOUIBI  KIIETKH:
http://school-
20 MUTOXOHJIpUH, TacTuAbl. JlaGoparopras 0.5

pabora «MccrmemoBanwe —IIa3MoiM3a U

collection.edu.ru/
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ACIIIIa3MOJIM3a B PACTUTCIIbHBIX KJICTKAX»

http://school-

21 HemeMOpaHHBIE OpraHOUIBI KIIETKU 0 3
P P A collection.edu.ru/
http://school-

22 Crpoennie 1 PYHKIINA gapa 0 ]

P (bynxu P collection.edu.ru/
CpaBHUTENIbHAs ~ XapaKTEPUCTHKA  KIETOK
23 sykapuot. JlaboparopHas pabora «3ydyenue 0.5 http://school-
YKapHOT. patop p y ) collection.edu.ru/
CTPOCHHUS KJIICTOK PA3IMYHBIX OPTAHU3MOBY
AccuMuiAs W JUCCUMWIIALAS — JIBE
CTOpoHBI ~ MeTabosm3ma. Tumsl  oOMeHa
24 BerecTB. JlaboparopHasa pabdora «3yuyeHue 0 http://school-
H ' ? P P Y collection.edu.ru/
KaTaJTUTHYECKOH aKTHBHOCTH (PepMEHTOB (Ha
MIPUMEPE aMIJIa3bl WIIA KaTajaa3bl)»
PepMEHTATUBHBIN Xapakrep peakuin
KJIETOYHOTrO MerabonusMma. JlaGopaTopHas
25 abora  «M3yuenme  (epMEHTATHBHOTO 0.5 futp:fischogle
p y P ’ collection.edu.ru/
paciierieHusl  TMEePOKCUAAa  BOJOpoJa B
PaCTHTENHHBIX U )KUBOTHBIX KJIETKAX)
http://school-

26 benku-akTuBaTOpH! M OEIKU-UHTHOUTOPHI 0 ;
collection.edu.ru/
http://school-

27 ABTOTPO(DHBIA TUIT 0OMEHA BEIECTB 0 B

pod m collection.edu.ru/
http://school-

28 doTocuHTE3 0 .
collection.edu.ru/

XeMOCHHTE3. JlaGopatopHas pabota

29 «CpaBHEHHE TIpOIleCCOB  (OTOCHHTE3a H 0.5 hutp://school:

p pot ' collection.edu.ru/
XEMOCHHTE3A»
30 AHa’poOHBIe OpraHu3Mbl. Buabl OposkeHwHs. 0 http://school-

JlaGopatopHas pabota «CpaBHeHHE

collection.edu.ru/
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MIPOLIECCOB OPOXKEHUS M TBIXaAHUS

31 AspoOHbIE OpraHu3MBbl. DTtansl 0 http://school-
JHEPreTHYECKOro 0OMeHa collection.edu.ru/
DHeprus MeMOpPaHHOTO IpaJIneHTa MPOTOHOB. http://school
. ://school-

32 Cunre3 AT®: pabora mnporoHHoit ATO- 0 APL./ISCNO0™

collection.edu.ru/
CUHTA3bI
http://school-

33 Peakiun MaTpu4HOTO CHHTE3a 0 _};

collection.edu.ru/
. http://school-

34 Tpanckpunius — mMarpuuHbiii cuaTe3 PHK 0 ;

collection.edu.ru/
N http://school-

35 Tpancsiiust u €€ 3Tarbl 0 .
collection.edu.ru/

36 KoaupoBanue amunokucnor. Ponbs pubocom 0 http://school-

B OMocuHTE3e OemnKa collection.edu.ru/

37 Opranuszanus reHoMa y [POKAPUOT U 0 http://school-

JyKapuoT collection.edu.ru/

38 MonekyJsgpHble  MEXaHU3MBl  DKCIPECCUHU 0 http://school-

TE€HOB Y DYKapuoT collection.edu.ru/
Bupycel — BHekseTouHbIe (HOPMBI KU3HU U htto:/ischool
p://school-

39 oOnuratHele  mapa3uThl.  [IpakTHueckas 0.5 .
collection.edu.ru/

pabota «Co3ianue MoJenu BUPycay»

40 BupycHsie 3a00s1eBaHUS YeJ0BEKa, 0 http://school-

KUBOTHBIX, PACTCHUI collection.edu.ru/
http://school-

41 HanoTtexHonoruu B OMOJIOTHH U MEIUILIMHE 0 _[37
collection.edu.ru/
http://school-

42 JKu3HeHHBIH UK KIETKU 0 _pi
collection.edu.ru/
http://school-

43 Matpuunslii cunte3 JJHK 0

collection.edu.ru/
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XpOMOCOMBI. JlabopaTopHas pabora

http://school-

44 «3yyeHne  XpoMOCOM  Ha  TOTOBBIX 0.5 .

collection.edu.ru/
MUKpOTpenapaTax»
http://school-

45 JleneHue KICTKH — MHTO3 0 i

collection.edu.ru/
Tunsl kierok. Kapuokunes U IIUTOKHHE3.

46 JlaGopaTopHas pabota «Habmonenue Muto3a 05 http://school-

B KJIETKaX KOHYMKA Kopelika Jyka (Ha ' collection.edu.ru/
TOTOBBIX MUKPOITpEIIapaTax)»
http://school-

47 Peryisiuus »KM3HEHHOT O IUKJIA KJIETOK 0 .
collection.edu.ru/
http://school-

48 Opranusm Kak €IMHOE 11eJ10e 0 ;
collection.edu.ru/

49 Tkanu pacrenuii. JlabopatopHas pabota 05 http://school-

«M3y4yeHue TkaHel pacCTCHUN» ' collection.edu.ru/
Tkanu JKUBOTHBIX u YeloBeKa. http:/fschool
p://school-

50 JlaGopatopHass pabora «M3ydyeHue TKaHeH 0.5 ;
collection.edu.ru/

KUBOTHBIX)»
Opransl. Cucrembl opraHoB. JlabopaTopHas htto://school
p://school-

51 pabora «M3ydyeHue OpraHoB ILIBETKOBOTO 0.5 ;
collection.edu.ru/

pacTeHus»
http://school-

52 Omnopa Tena OpraHu3mMoB 0 ;
collection.edu.ru/
http://school-

53 JIBI>KEHHE OpPTaHU3MOB 0 ;
collection.edu.ru/
http://school-

54 [TuTanue opraHu3MoOB 0 ;
collection.edu.ru/

55 IIutanue MMO3BOHOYHBIX JKHBOTHBIX. 0 http://school-

HI/IIIIeBapI/ITeJ'[I)HaSI CHUCTEMA YCIIOBEKa

collection.edu.ru/
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http://school-

56 e 0 .
JlbIxanue Opraumsmos collection.edu.ru/

57 JpIxaHue  MO3BOHOYHBIX  KMBOTHBIX U 0 http://school-

yeJoBeKa collection.edu.ru/

58 TpancnopT BEIIECTB Y OPraHU3MOB 0 http://school-

P P m yop collection.edu.ru/

59 KposeHocHas cucreMa ITIO3BOHOYHBIX 0 http://school-

’KHUBOTHBIX U Y€JIOBEKAa collection.edu.ru/
http://school-

60 Brigenenue y opranu3smMoB 0 _p?
collection.edu.ru/
http://school-

1 )

6 3amwTa y OpraHu3MoB 0 collection.edu.ru/
http://school-

62 NMmyHHas cucreMa yenoBeKa 0 ATLTSEn00™
collection.edu.ru/

63 Pas3apaxuMoCTh M pETYIISLNA Y OPTraHU3MOB 0 http://school-

AP PEryJLAuA Y Op collection.edu.ru/

64 I'ymopanbHast peryjsauuss M OSHIOKPUHHAs 0 http://school-

cucTeMa KHUBOTHBIX U YeJIOBeKa collection.edu.ru/
http://school-

65 @DOopMBI Pa3MHOKEHUS OPIraHU3MOB 0 THLISENO0 =
collection.edu.ru/
http://school-

66 [TosioBOC pazMHOKEHNE 0 .
collection.edu.ru/
http://school-

67 Meiios 0 ;
collection.edu.ru/

I'amerorene3. OOpazoBaHue U pa3BUTHE

68 MOJIOBBIX ~ KJeTok. JlaGoparopHast pabota 05 http://school-
«M3ydyeHne CTpoeHHs MOJOBBIX KIETOK Ha ' collection.edu.ru/
TOTOBBIX MUKPOIIpErapaTax»

69 NupuBuayaibHOE pa3BUTHE OPraHU3MOB — 0 http://school-
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OHTOI'CHE3

collection.edu.ru/

3akmanka OpraHoB " TKaHel u3

http://school-

70 0 .
3apOJIBILIEBBIX JINCTKOB collection.edu.ru/
Poct u pa3ButHe xuBOTHBIX. JlabopaTopHas

http://school-
71 pabora «BbIsBICHHE TPU3HAKOB CXOACTBA 0.5 .
. collection.edu.ru/
3apo/ibliiell TO3BOHOYHBIX KUBOTHBIX)
PasMHOXEHHME W pa3BUTHE  PACTCHMM.
72 Jlaboparopnas pabora «CTpoeHHE OpPraHoB 0.5 httfsthosl-
patop p p . p ' collection.edu.ru/
Pa3MHOXKEHHUS BBICIIUX PACTCHUII»

73 Hcropus cTaHOBIEHUS M PAa3BUTHS T€HETUKHU 0 http://school-
KaK HayKH collection.edu.ru/
OcHOBHbIE TIOHSATHS U CHUMBOJIBI T€HETHUKH.

74 Jlaboparopnast pabora «/Ipo3oduna kak 0.5 hitp://school-

patop p P N ' collection.edu.ru/
O00BEKT TeHETUIECKUX UCCIICAOBAHUID
3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB.
Monorubpuanoe CKpEILNBAHHUE.

P p" http://school-
75 [IpakTnueckas pabota N3yuenue 0.5 ;
collection.edu.ru/

PE3yJIbTaTOB MOHOTHOPUAHOTO CKPEIUBAHUS
y apo3oduiier"”

76 [{uTomornyeckue OCHOBBI MOHOTHOPHIHOTO 0 http://school-
CKpEILLIMBaHU collection.edu.ru/

77 AHanmusupyromee ckpemuBanue. HemnomHoe 0 http://school-
JOMUHUPOBaHUE collection.edu.ru/

uruOpuaHoe ckpermBanue. [IpakTuueckas

78 Ha60 ap I/I?I,) eHHe pe3 aTo 0.5 fulp:ifsehogle

T «3yduern TbTaTOB . ;
P Y pesy collection.edu.ru/
JTUTUOPUIHOTO CKPEUIUBAHUS Y APO30(PHIbD)
79 [{uTomornyeckue OCHOBBI ~ TUTHOPHIHOTO 0 http://school-

CKpCIINBaHUA

collection.edu.ru/
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http://school-

80 CLeIIeHHOE HACIEq0BAaHUE IPU3HAKOB 0 .

H & p collection.edu.ru/
http://school-

81 XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH 0 .
collection.edu.ru/
http://school-

82 I'eneTtnka moia 0 .
collection.edu.ru/
http://school-

83 I'eHoTun Kak [eJIOCTHAsI CUCTEMA 0 ;
collection.edu.ru/

84 ['enernueckuii KOHTPOJIb pa3BUTHS 0 http://school-
pacTeHuH, KUBOTHBIX U YEJIOBEKA collection.edu.ru/

85 HN3MeHuYnBOCTH MIPU3HAKOB. Buaer 0 http://school-
N3MEHYUBOCTHU collection.edu.ru/

http://school-

86 MoaudbukainoHHas U3MEHUYUBOCTD 0 .

A rKar collection.edu.ru/
BapuanvioHHBIH  psAa W BapHaIllMOHHAS
KpHUBasl. Jlaboparopuas pabota

87 «HccnenoBanue 3aKOHOMEPHOCTEMN 05 http://school-
MoAN(UKAITMOHHON N3MEHYUBOCTH. ' collection.edu.ru/
[ToctpoeHne  BapuallMOHHOTO  pAna H
BAPUALIMOHHON KPUBON»

T'enoTunmnueckas U3MEHYUBOCTD. http://school-

88 0 ;
KoMmOuHaTuBHAs N3MEHYUBOCTD collection.edu.ru/
MyTanuoHHas U3MEHYUBOCTE. [IpakTHueckas

89 a}6/0Ta «MyTanuu oscl))(pnnbl (Ha 0.5 fitp.//school:

p yrad y AP ' collection.edu.ru/
TOTOBBIX MUKPOIIpenapaTax)»

90 3aKOHOMEPHOCTH MYTAIlMOHHOTO TMpoIiecca. 0 http://school-
ONUTeHETHKA U SIIUT€HOMUKA collection.edu.ru/

01 I'enetnka dvemoBeka. Ilpaktuueckas paborta 05 http://school-

«CocTaBieHue 1 aHAIU3 POJOCIOBHOI

collection.edu.ru/
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http://school-

92 MeTtoabl MEIUIIMHCKON T€HETUKHU 1 0 collection.edu.ru/
3HaueHUE  MEIUIMHCKOM  TeHETHKH B _

93 MPEIOTBPALICHUN U JICUCHUU TECHETHYECKHUX 1 0 %ﬁ%u u/
3a00JIeBaHUI YEIIOBEKA
OcHoBHbIE MOHSTHS CEJIEKIIUH.

94 JlaGopaTopHass paborta «M3yueHue copToB 1 05 http://school-
KYJIbTYPHBIX PAaCTE€HUH M MOPOJ JOMALIHUX collection.edu.ru/
KUBOTHBIX)»

MeTto b1 CEJIEKIIHOHHOM paboThL. _

95 Jlaboparopnas pabora «U3ydenne meromoB 1 0.5 %u u/
CEJIEKIIMH PACTCHUI»

JlocTukeHHsl  CEeNeKUMH  pacTeHud | _

96 JKUBOTHBIX. [TpaxTrueckas padora 1 0 %u u/
«IIpuBHBKa pacTeHUII»

97 CoxpaHeHue, HM3y4YeHHE U HCIOJIb30BaHUE 1 0 httg://s_chool-
T€HETUYECKUX PECYPCOB collection.edu.ru/
buorexHonoruss kak Hayka U OTpacib _

98 MIPOU3BOJICTBA. [MpakTudeckas pabora 1 0.5 %u u/
«M3ydyeHne 00bEeKTOB OMOTEXHOIOTHUI»

99 OCHOBHBIE  HaIlpaBJICHUS CHUHTETHUYECKOM 1 0 httg://s_chool—
Ouosiorun collection.edu.ru/

100 XpOMOCOMHas U TEHHAs1 HHKEHEPUs 1 0 M‘M

collection.edu.ru/

101 MenuimacKkre OUOTEXHOIOT I 1 0 M‘M

collection.edu.ru/

102 MeauiHcKkre OMOTEXHOIOTHHI 1 0 m‘m

collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 102 13.5
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus. buonornyeckue CUCTEMBI U MPOLIECCHI; yriybiaeHHoe oOydenue, 10 kmacc/
Tepemos A.B., IlerpocoBa P.A. O61iecTBO ¢ orpaHMueHHON OTBETCTBEHHOCThI0 « MOL]
MHEMO3UMHA»

B.U.CusormnaszoB buonorus 10 xiacc

METOANUYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

A.B.Tepemos P.A.IlerpocoBa buonorust 10-11 Meroaudeckoe nmocodue st yauTens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

Ibz.ru metodist/iumk/biology/er.php
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