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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buosorus" (mamee - OMOJIOTHSI) HA YPOBHE CPEIHETO
obmiero obopazoBanus pa3zpaborana Ha ocHoBe DenepanbHOTO 3akoHA OT 29.12.2012 Ne 273-03 «0O6
obpaszoBannu B Poccuiickoii ®enepanum»y, ®I'OC COO, Konmenmuu mnpenogaBaHus y4eOHOTO
npeamera «bronorus» 1 OCHOBHBIX HOJOXKEHUHN (eepaabHOl pabouel MporpaMMbl BOCIIUTAHHSL.

VYueOusiii npeamer «buonorus» yrayO0nénHoro yposHs usydenus (10—11 kmaccel) siBisieTcs
OJHUM U3 KOMIIOHEHTOB IpeaMeTHOH oOmact «EcrecTBeHHO-HayuyHble mpeaMeTsl». CoriacHo
nonioxkeHussM GI'OC COO npoduiibHble yueOHbIE MPEeIMEThl, H3yyaeMble Ha YIIIyOJIEHHOM YpPOBHE,
ABISAIOTCS criocoOoM auddepeHumanu oO0ydeHUsT Ha YpOBHE CpeIHEro oOIero oOpa3oBaHUs U
MpU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEeIHUM
po¢eCCUOHATILHBIM U BBICIIUM 00pa3oBaHUEM. B To jxe BpeMs KaXablil U3 3TUX y4eOHBIX IPEIMETOB
JOJKEH OBITh OPUEHTUPOBAH HAa NPUOPUTETHOE pelieHHe o0pa3oBaTENbHBIX, BOCIHUTATEIBHBIX U
Pa3BUBAIOIIMX 33]a4, CBSI3aHHBIX C MpoOpHEeHTAIel 00yJaromuXxcs 1 CTUMYJIMPOBaHUEM HMHTEpeca
K KOHKPETHOW OOJaCTH HAY4YHOTO 3HAHWA, CBS3aHHOTO C OHWOJIOTHEW, MEIUIIMHOM, SKOJOTHEH,
IICUXOJIOTMEN, CIOPTOM UM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHomy mpeamety "buomorus" maér mpeacraBieHwe O eI MU 3aadax
u3ydeHus: ydeOHoro mnpenmera «buonorus» Ha yriyOiaéHHOM YPOBHE, OIpeNeNseT 00s3aTelbHOe
(MHBapUaHTHOE) TPEIMETHOE COJIep)KaHue, €ro CTPYKTYpHUpOBaHUE [0 pas3jieinaM M TeMaM,
pacrpesielieHue 1o KJIaccaM, PeKOMEHAYET IOCIIeA0BaTeIbHOCTh M3yUeHHsl y4eOHOro marepuana ¢
y4€TOM MEXKIPEAMETHbIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKU y4eOHOIO Ipolecca, BO3PACTHBIX
ocobeHHocTel oOyuaromuxcsa. B nmporpamme mo 61oi0run peaan3oBaH NPUHIMIT TPEEMCTBEHHOCTH C
n3ydyeHueM OWOJIOTMM Ha ypOBHE OCHOBHOro oOmero oOpa3oBaHus, OJyiarojaps demy
MIPOCMATPHUBAETCS  HANpPaBJIEHHOCTh Ha TMOCIEAYyIOIIee pPa3BUTHE OMOJIOTMYECKUX  3HAHHM,
OPUEHTHPOBAHHBIX Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, SKOJIOTHUYECKOIo
MBILIUIEHUS], IPEICTABICHUNA O 3I0pOBOM 00pase >KU3HM, Ha BOCIHUTAHHE OCPEKHOTO OTHOIICHUS K
OKpY’KaloIIe NpUpoaHON cpeae. B mporpamme mo OHONOTMHM TakKe ITOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buomorus» B peanmmsanuu TpeboBanuii PI'OC COO Kk I1UIaHUPYyEMBIM
JUYHOCTHBIM, METampeIMETHbIM M MpeJIMETHBIM pe3yjbTaTaM oOydeHHs U B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIBHOMN JEATEIBHOCTH OOYYaIOUIMXCS MO0 OCBOCHHUIO COACPIKAHUS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEHETO 00IIero 0Opa3oBaHusl.

VYuebublii mpeamer «buonorus» Ha YpOBHE CpeAaHEro ooOmero oOpa3oBaHMs 3aBEpIIACT
Ouosioruueckoe 0oOpa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA PACIIMPEHHE U YIUIyOJIeHHWE 3HAHUN
o0yyaromuxcs 0 KUBOHW MPHUPOJE, OCHOBAX MOJIEKYJSPHON M KIETOYHOH OMOJIOTHH, SMOPHOIOTUN U
OHMOJIOTHH Pa3BUTHUA, TCHETUKHU, CEJIEKIINH, OMOTEXHOIOT U, SBOJIIOIIMOHHOTO YYSHHS U HKOJIOTUH.

Nzyuenne yuebHOro mnpeamera «buomorus»y Ha yriayOGIeHHOM YypOBHE OpPHUEHTHPOBAHO Ha
MOITOTOBKY OOYYAIOIIMUXCS K MOCIEIYIONIEMY IMOJy4eHHUI0 OMOJIOrMYecKoro oopazoBaHusl B By3aX U
OpraHu3alysIx cpeaHero npodeccuoHanbHOro obpasoBanus. OCHOBY €ro COIEpIKAHUS COCTABISET
cucTeMa OMOJIOTMYECKUX 3HAHUMU, MOJIYYEHHBIX MPU HU3YYEHUH OOYy4YalOIIMMUCS COOTBETCTBYIOIIMX
CUCTEeMATUYECKUX Pa3AeNIOB OMOJIOTUU HA YPOBHE OCHOBHOTO 00ImIero oopazoBanus, B 10—11 kimaccax
9TH 3HAHUS MOJIYYaloT pa3BUTHE. Tak, paclIMpeHbl U yriyOaeHbl OMOJIOrHYecKUe 3HAHUS O PaCTEHUSX,
KUBOTHBIX, TpuOax, OaKkTepHusX, OpraHu3Me dYeloBeKa, OOMMX 3aKOHOMEPHOCTSX IKHM3HH,
JIOTIOJIHUTEIHHO BKIIIOUEHBI OWOJIOTUYECKHE CBEACHHUS TMPUKIAJAHOTO U TIOMCKOBOTO XapakTepa,
KOTOpBIE MOXKHO HCITOJIb30BaTh KaK OPUEHTHPHI IS TOCIEAYIOmero Beioopa npodeccuu. Bozmokna
TaK)KE MHTErpanus OWOJIOTUYECKUX 3HAHUM C COOTBETCTBYIOLIMMH 3HAHUSMH, MOJYYECHHBIMU
00yYaromuMHUCs NP N3yYeHUH (PU3UKH, XUMUH, Teorpaduu 1 MaTEeMaTHKH.

CtpyKkTypa nmporpaMmmsl 1o yueOHoMy npeaMery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA H
SBOJIIOLIMOHHBIA MOAXOJbl K u3yueHuto Ouonoruu. CoriacHo HM, H3y4arOTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE ISl KUBBIX CHCTEM pa3HOrO YPOBHS OpraHU3aIllMH, HSBOJIIOLHU
OpPraHUYeCKOT0 MHpa Ha 3emjie, COXpPaHEHUs OMOJIOrMYecKoro pazHooOpasus ruiaHeTsl. Tak, B 10
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KJIacce M3Yy4yaroTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWOJOTHH, 3MOPHUOJIOTMUHM U OHOJIOTUU
pa3BUTHS, TEHETUKH M CEJEKIMH, OMOTEXHOJIIOTUH W CHHTETUYECKOH OHMOJIOTHH, aKTyaJIH3HPYIOTCS
3HaHUSA OOyYaromMXCs Mo OOTaHMKE, 300JIOTHH, aHATOMUHU, (u3Honoruu yenoBeka. B 11 kmacce
M3y4aroTcsl 3BOJIOIMOHHOE YYeHHE, OCHOBBI 3KOJIOTHH U yueHue o ouocdepe.

VYuebubiii npeamer «buonorus» mpu3zBaH  00ECHEYUTh OCBOCHHE  OOYyYarOIIUMUCS
OMOJOTMYECKUX TEOpUN M 3aKOHOB, WIEH, MPUHIMIIOB U MPaBUJ, JIEKAIIMX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAyYHOW KaPTHHBI MUpPA, 3HAaHUH O CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KIIETKH,
OpraHusma, TIONyJsAlWU, OHOIEHO3a, OSKOCHUCTEMBI, O BBIJAIOUINXCA HAYYHBIX JOCTHUKECHHSIX,
COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH, NMPHUKJIAAHBIX ACHEKTaX OMOJIOTWYEeCKHX 3HaHWH. Jlms
pa3BUTHS U TOJJIEpXKAHUS MHTEpeca 00yJaronuxcs K OMOJOTuU HapsAay CO 3HAYUTEIbHBIM 00BEMOM
TEOPETUYECKOTO MaTepuaia B COJEPKAHUM IMPOTPaMMBbI 10 OHMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C
HCTOpUEH CTAHOBJICHHS M PA3BUTHSA TOW WM MHOW 00JacTH OMOJOTHH, BKJIAJJOM OTEUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIlIeHHE BAKHEUIITNX OUOTOTHYECKUX U IKOJIOTHUECKUX MPOOIIEM.

Henp uzyuenus yuebHoro mnpenmera «buosnorus» Ha yriayOn€HHOM YpPOBHE — OBIJAJICHUE
00yYaromyMHUCs 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHU3alliy >KUBBIX CHUCTEM Pa3HOTO
panra u mnpuoOpeTeHHEe YMEHUH WCIOJIb30BaTh 3THU 3HAHMS B (OPMHpPOBAHMM UHTEpeca K
orpenenéHHON 001acTH MPOPECCHOHATBHON eATENIbHOCTH, CBSI3aHHOM ¢ OMOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBeICHUS IS TPOIOJIKEHHSI OMOJIOTUYECKOT0 00pa30BaHuUs.

JlocTiokeHne 1menu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM ypoBHE
oOecrnieunBaeTcs pelieHrueM CIEeIYIOIMUX 3a1ayu:

OCBOCHHME OOYYaIOIIUMUCS CHUCTEMBI OMOJIOTMYECKUX 3HAaHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSX, KOHIEMIMAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U TMpaBuUiaX, COCTaBISIONIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpPa; O CTPOCHHH, MHOTOOOpPa3HH M OCOOCHHOCTSAX
OMOJIOTHUECKMX CHCTeM (KJIETKa, OpraHuW3M, IOMmyJsiuus, BHUA, OWoreomeHos, Ouocdepa); o
BBIJIAIOMIMXCS. OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSIX B OMOJIOTHH;

O3HaKOMJIEHHE OOYYaloluXcs ¢ METOAAMH IMO3HAHUS >KUBOW MPHUPOIBI: UCCIEIOBATEIHLCKUMU
METOAaMU OMOJIOTUYECKUX HAYK (MOJEKYJSIPHOW M KJIETOYHON OMONOTHH, SMOPHOJIOTUH U OHOJIOTUH
pa3BUTHS, TEHETHKH U CENIEKIMH, OMOTEXHOJNOTUHM M CHUHTETUYECKOW OHMOJIOTHH, MalCOHTOJOTHH,
HKOJIOTHH); METOJJAMH CaMOCTOSITEIIHHOTO TIPOBEICHUS OMOJIOTUYECKUX MCCIIEIOBAaHNH B JabopaTopun
U B ipupojie (HaOmroaeHue, N3MepeHne, IKCIEPUMEHT, MOJICIIUPOBAHHE);

OBNIaJicHUEe OOYyYalOMIMMHUCS yMEHHUSIMH: CaMOCTOSITEIIbHO HAaXOIUTh, AHAJIM3HPOBATH H
WCIIONIb30BaTh OMONOTHMYECKYI0 WHGOPMAIMIO; TOJIB30BAaThCA OHOJIOTHUECKONH TEPMUHOJOTHUEH W
CHUMBOJIMKOH; YCTaHABJIHMBATh CBSI3b MEXKIY pPa3BUTHEM OHMOJIOTUH U COIHAIBLHO-IKOHOMHYECKUMH U
9KOJIOTMYECKUMHU TPOoOJIeMaMH YeJIOBEUYECTBA; OIICHUBATH TOCJIEICTBUS CBOEH MEATENBHOCTH IO
OTHOIICHHIO K OKPY>KAIOIIEH MPUPOITHON cpesie, COOCTBEHHOMY 3I0POBBIO U 3I0POBBIO OKPYIKAIOIIAX
Jr0fiel; 000CHOBBIBATh U COOMIOAATH Mephl MPOMUIAKTUKYA WH(GEKIMOHHBIX 3a00JeBaHUil, MMpaBUiIa
MOBEJICHUsT B TIpUpoAEe U obecrneueHuss O€30MacHOCTH COOCTBEHHOW JKU3HEACSTENIBHOCTH B
Ype3BBIYANHBIX CUTYyAIMSIX MPUPOIHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC
Hay4yHbI€ OTKPBITUS B 001acT OMOJIOTUH;

pa3BuTHE y OOYYaIOIIMXCS HWHTEIJICKTYyallbHBIX M TBOPYECKHX CIIOCOOHOCTEH B TMpolecce
3HaKOMCTBAa C BBIJAIOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMH HCCJIEOBAHUSMU B OHOJIOTHH,
pelaeMbpIMH €10 IpoOJeMaMM, METOJOJIOTHEH OHOJIOrMYecKOro HCCelOBaHUs, IPOBEICHUS
OKCHEPUMEHTAIbHBIX  WCCIEIOBAaHUM,  pelieHus  OMOJOrMYecKMX  3aJad,  MOJEIMPOBAHUS
OHMOJIOTUYECKUX OOBEKTOB U TPOIIECCOB;

BOCIIUTaHHE Y OOYYalOIIUMXCs [EHHOCTHOTO OTHOILIEHMS K JKMBOM NpUpOAE B ILEJIOM H K
OTIEIBHBIM €€ 00BeKTaM W SBICHHUIM; (POPMUPOBAHHE HKOJIOTUIECKOM, TeHETHIECKON IPaMOTHOCTH,
o01eit KyJIbTypbl OBEACHUS B IPUPOJIE; MHTErPALIMH €CTECTBEHHO-HAYYHbIX 3HAHHIA;

npuoOpereHne O0yYaAIOMIMMHUCS KOMIETEHTHOCTH B PAaIlOHAIBHOM TPUPOIOTIOIH30BAHUT
(cobmofeHne mpaBWIl TIOBEJCHUS B IPUPOJE, OXpaHbl BHJIOB, SKOCHCTEM, OHOCHEpHI), COXpaHEHUU
COOCTBEHHOTO 37I0POBbSI U 3/I0POBbS OKpY’KAIOUIMX JIoJel (coOmoneHuss Mep NpodUIaKTUKU
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3a0oseBaHui, obOecreueHne O€30MaCHOCTH JKU3HEACATEIbHOCTH B YPE3BBIYAMHBIX CHUTYalMAX
MPUPOJHOTO W TEXHOTCHHOTO XapakTepa) HAa OCHOBE HCITOJIB30BaHHUS OWOJIOTUYECKUX 3HAHUH W
YMEHHH B ITOBCETHEBHOW KU3HU;

CO3JIaHWE  YCJOBHH JUISI  OCO3HAHHOTO  BHIOOpa  OOYYAalONUMHCS  WHIWBUAYAIbHOM
o0pa3oBaTeNbHONH  TPAaeKTOPUHM,  CIIOCOOCTBYIOIIEH — MOCHeaylomeMy  MpodecCHOHATLHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUY C WHIMBHYaJTbHBIMH HHTEPECAMH U MIOTPEOHOCTSIMHU PErHOHA.

OO1m1ee yuCIo YacoB, OTBEJCHHBIX Ha M3y4YeHHE OMOJIOTUU Ha YIiyOJIEHHOM YpOBHE CpEIHETO
obmero oopazoBanus, coctaiseT 204 yaca: B 10 knacce — 102 gaca (3 gaca B Hegeno), B 11 kiacce —
102 gaca (3 4aca B HeZIEIO).

OT60op opraHu3anMOHHBIX (HOPM, METOJOB U CPEICTB OOyUYeHHUS OMOJOTHU OCYIIECTBISIETCS C
yu€ToM crneuupuKyd €ero CoJAepXaHWs W HalpaBICHHOCTH Ha MPOAODKEHHE OHOJIOTHYECKOTrO
00pa3zoBaHMs B OpraHU3aNMIX CPEAHETO MPO(PECCHOHATILHOTO U BBICIIETO 00pa30BaHMS.

OO0s3arenbHBIM  YCIIOBHEM IpH O0OyYeHUM OHOJOTMM Ha YIUIyOJIEHHOM YpOBHE SBISETCA
MpoBejieHue JTa00opaTOPHBIX M MpakTUYecKux pabot. Takke ydacTre OOy4aroIIuXCs B BBITIOJHEHUU
MIPOEKTHBIX M y4eOHO-HMCCIIE0BATENbCKUX paboT, TeMaTHKa KOTOPBIX OIpPENeNsIeTCsl Y4YHUTelleM Ha
OCHOBE UMEIOIINUXCS MATEPUATbHO-TEXHUIECKAX PECYPCOB M MECTHBIX MIPUPOIHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue mporpammsl, BBIACIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY IOCYAApCTBEHHOU
uroroBoi arrectanuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemenHass Ouoniorus — KOMIUIEKCHass Hayka. KpaTkas ucTopusi pa3BUTHUS OHOJIOTHH.
buonoruueckue Hayku ¥ u3ydaeMble UMU IIpoOsieMbl. OyHIaMEHTaIbHbIE, IPUKIIAJHBIE U TIOMCKOBBIE
Hay4YHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHne OMOJOTMH B (POPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, cs3anHbIie ¢ OUONOrHel. 3HaUeHHe OMOJIOTUN B MPAKTHUECKON JIEATEIbHOCTH YeNOBeKa:
MEUIMHE, CEIBCKOM XO035IICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBL.

JdemoHcTpauuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsun, Y. I'apseii, I
Mennens, B. . Bepnaackuii, U. I1. [TaBnos, . . Meunukos, H. 1. BaBunos, H. B. Tumodeer-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTHH C JPYTUMU HayKaMuy, «CuctemMa OMOIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX H3YYEHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM: €IUHCTBO
XMMHUYECKOI'0 COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIOKHOCTb U YHOPSAOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTh, CaMOOPraHU3alMsI, CaMOBOCIPOU3BEACHHUE, Pa3apakKUMOCTb, HU3MEHUYUBOCTb, POCT M
pa3BUTHE.

VYpoBHM  OpraHu3alMM  KMBBIX  CHUCTEM:  MOJIEKYJSIPHBIM,  KJIETOYHBIM, TKaHEBBIH,
OpPTaHU3MEHHBIN, IMOMYJISIIMOHHO-BUJIOBOH, JKOCHUCTEMHBINH (OMOreoneHOTHYECKUl), OnochepHBIN.
[Ipoueccel, mpoucxoasnye B KUBbIX cucteMax. OCHOBHbIE MpU3HAKHM >kuBOro. JKu3Hp kak (opma
cylecTBoBaHMs Matepuu. Hayku, u3yuaromye >KuBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3al|H.

N3yuyenne >xuBbIX cucteM. MeToasl Ouonornyeckoil Hayku. HaOmronenue, usMmepeHwue,
SKCIIEPUMEHT, CUCTeMaTu3anus, MetaaHain3. [[oHsITHE O 3aBUCMMOM M HE3aBUCUMOW MEPEMEHHOM.
[InanupoBanue skcnepumenta. [loctanoBka u mposepka rumnore3. HyneBas rumotesa. Ilonsarue
BBIOOPKH U €€ pocToBepHOCTh. Pa3bpoc B Ouosormyeckux JAaHHbIX. OLIEHKAa JOCTOBEPHOCTU
IIOJIyYEHHBIX  pe3yibTaToB. IlpuumHBI UCKaXeHMsT pe3yabTaToB dKcrnepumeHrta. llonsarue
CTaTHUCTUYECKOTO TECTa.

JdemoncTpanuu

Tabmuupl u cxembl: «OCHOBHBIE NMPU3HAKKU KU3HWY», «buonorunueckue cucrembl», «CBoiicTBa
KUBOM MaTepumn», «Y pOBHU OPraHU3ALMU KUBOH IPpUPOIbD, «CTpOEHHE )KUBOTHOU KIIETKW», « TkaHU
KHUBOTHBIX», «CHCTEMBbl OpraHoB YEJIOBEYECKOTro oOpraHusMa», «buoreouenosy», «buocdepar,
«MeTonbl U3yueHus ;KMBOH IPUPOJIBDY.

O6opynoBanue: nabopaTopHOe O0OpYyAOBaHHE UIsi TPOBEACHHS HAONIOJACHUMN, W3MEPEHH,
9KCIIEPUMEHTOB.

[IpakTnyeckas padora «lcnonap30BaHuE pa3IUUYHBIX METO/IOB IPU U3YUEHUU KHUBBIX CUCTEM.

Tema 3. buosorust Kierku

Knetka — cTpyKTypHO-(YHKIMOHATIbHASA €IUHHLIA KHUBOTO. icTOpus OTKpbITHS KIIeTKU. PaboThI
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnetinen, P. BupxoB). OcHoBHbIE
TIIOJIOXKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

Mertoapl MOJNEKYJSIPHOW W KIETOYHOW  OHMOJIOTMHM: MHKPOCKOIHUS, Xpomarorpadus,
anekTpodope3,  METOJ ~ MEYeHBIX  aToMoB,  auddepeHnuanpHoe  IEeHTpU(yrupoBaHHe,
KyJIbTUBHUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanuvix Kiemox. IJIEKTPOHHAS MUKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npusicuznennoe) uzyieHue Kiemox.

JdemoHcTpaunu



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

Tabmuis! u cxembl: «CBETOBON MUKPOCKOI», « DNEKTPOHHBIM MUKpOCKOI», «McTopus pa3Butus
METOJI0B MUKPOCKOIIHUI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIPENnapaTbl pacTUTEIbHBIX, KUBOTHBIX H
OaKTepUaTbHBIX KICTOK.

IIpakTuueckass pa6ora «/3ydyeHne MeETOAOB KIETOYHOW Omonoruu (Xpomarorpadwus,
anektpodopes, tudppepenuansHoe enTpudyruposanue, [1LP)».

Tema 4. XuMu4ecKasi OpraHu3anms KIeTKH

XHUMHUUYECKUH COCTaB KIIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPOIJIEMEHThI. Bona u €€ ponb Kak
pacTBOPUTEIIS, peareHTa, y4yacTUE B CTPYKTYpPUPOBAaHUHU KIIETKH, TEIUIOPETYJSINUU. MuHepalbHbIe
BEIIECTBA KJIETKH, UX OMosornyeckasi posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonornueckue mnonumepsl. benku. AMHHOKHUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenkoBoil Monekynbl. [lepBuuHas cTpykTypa Oenka, MENnTHAHAS CBS3b.
Bropuunas, TpetnuHas, yeTBepTUYHas CTPYKTyphl. JleHaTyparus. CoiicTBa 6enkoB. Kimaccudukarnms
6enkoB. buonornueckue GpyHkuuu 6enkos. [lpuonsi.

VYrneBoabl. MoHoOcaxapuabl, Aucaxapuibl, OJUrocaxapuibl U mnonucaxapuisl. OOmwuid miaH
CTpoeHus U (PU3UKO-XUMHUUECKHE CBOMCTBA yIiIeBOA0B. buonornueckue GpyHKIMH yTIeBOAOB.

Jlumuaet. ['uapodunsHo-TUapOodOOHBIE cBOMcTBA. Knaccudukanus munuaoB. Tpurinumepusbl,
dbochomunuabl, BOCKH, CcTepounabl. buonormueckne ¢yHKIuu nunuaoB. OOmue cBolicTBa
OHMOJIOTMYeCKUX MeMOpaH — TeKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO, TIOTYTIPOHUIIAEMOCTb.

HyxneunoBbie kucnorel. JJHK um PHK. Crpoenue HyknenmHoBbIX KucinoT. HyxneoTuasl.
[Mpunnun kommuiementapHoctu. IlpaBuno Yapradpda. Crpykrypa [JAHK — nBoitHas crupaisb.
Mecronaxoxaenue u ononornyeckue pynkuun JHK. Buasr PHK. @ynkunn PHK B knetke.

Crpoennie Monekysbl AT®. Makposprudeckue cBsizu B Mosekyiae AT®. buonormyeckue
¢byakiun  AT®. BoccraHOBICHHBIE TEPEHOCUMKH, UX (yHKIMM B  KIeTKe. J[pyeue
nykneosuompugocpamor (HT®). Cexpenupobanue JIHK. Memoowr cenomuku, mpanckpunmomuxu,
NnpOMeoOMUKU.

CrtpykTypHast Ouojorusi: OuoxumMuyeckue U OuopuU3NYECKHE HCCIENOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYpHI OHMOMONeKy. Mooderuposanue cmpykmypuvl u QyHKYuii OUOMONEKYL U
ux xomnnexcos. KomnviomepHulil Ousaiin u opeanudeckutl cunmes OUOMONEKVI U UX HeNnpUpoOHbLX
aHano208.

JdemoHncTpaumnu

Hoptpersr: JI. [onunr, Jx. Yorcon, ®@. Kpuk, M. VYunkunc, P. ®pauxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHne XuMU4YEeCKUX 3JIEMEHTOB B HEXKHUBOM npupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuips! u cxemsl: «Ileproauueckas Ta0aMIIA XUMHUYECKUX JIEMEHTOBY, «CTPOEHUE MOJIEKYJIbI
BOJb», «BemecTBa B cocTaBe opranu3smMoBy», «CTpoeHue MoJeKyibl 0enkay, « CTpyKTypbl OelnKoBOH
MoJIeKyJIb», «CTpoeHHe MOJIeKyd YIJIeBOAOB», «CTpoeHHe MOJeKyl aunuiaoBy, «HykienHoBbie
KHUCIIOTBDY, «CTpoeHne MojeKyiasl ATDy.

O6opyoBaHue: XUMUYECKasl I0CYJ1a U 000pyI0BaHHE.

JlaGopaTopHas pa6ora «OOHapykeHue OEIKOB C IOMOUIbIO KAU€CTBEHHBIX PEeaKLUii».

JlaGopaTopHas pabora «lccnenoBaHue HYKIEMHOBBIX KHCIOT, BBIIEIEHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH

Tunsl KIETOK: JyKapuoThyeckas W mpokapuornyeckas. CTpyKTypHO-(DyHKIHMOHAJIbHBIE
00pa3oBaHMs KICTKH.

Crpoenue mpokapuoTHuueckoi kieTku. Kietounas cteHka Oaktepwii u apxeil. OcobeHHOCTH
CTPOEHUS TeTepOTpOGHON U aBTOTPO(HON MPOKAPUOTHUECKUX KJIETOK. MecTo M posib MpOKapuoT B
OuoneHo3ax.



CrpoeHne M (QYHKUMOHUPOBAHHE 3yKapUOTHYECKOM KIeTKH. IlmazmaThueckas memOpaHa
(mma3manemma).  CTpykTypa  Iula3MaTHueckodl — memOpaHbl.  TpaHCIOpPT  BELIECTB  4Yepe3
IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM (nuddys3us, obnery€éunas auddysus), aKTUBHBIN
(MepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcopT). [lomynponuriaemocts MemMOpanbl. PaboTa HaTpuii-
KaJMEeBOT0 Hacoca. DHIOLUMUTO3: MUHOLNTO3, (haroruTos. Jk3ouuTo3. Knetounas crenka. CTpykTypa u
(yHKIMH KIETOYHOW CTEHKH PacTeHHH, TpHOOB.

Huronnazma. I[urozons. Lurockener. JIBuxkeHue muTOmIa3Mbl. OpraHoujbl  KIETKH.
OnmHomMeMOpaHHBIE OPTraHOWIBI KIETKH: sHaoruiazmatudeckas ceth (OIIC), ammapat [onbmxw,
JM30COMBI, UX CTpOEHUE U PYHKUIMHU. B3auMocBs3p 0qHOMEMOPaHHBIX OPraHOUIOB KieTKH. CTpoeHne
TPaHYJSIPHOTO peTUKyiayma. Mexanuzm nanpaenenus oeakos ¢ IIIC. CUHTE3 pacTBOPUMBIX OEITKOB.
Cunte3 KIETOYHBIX MeMOpaH. Inmagkuii (arpaHyssIpHBIA) SHAOIUIA3MATHUECKUH PETHKYIyM.
CekpetopHast ¢yukmus anmapara [onbmxu. Moougukayus 6Genkos 6 annapame 1 oavoducu.
Copmuposka benkog 6 annapame I onv0orcu. TpaHCTIOPT BEIIECTB B KJIETKe. Bakyoin pacTUTENbHBIX
kietok. Kierounsrii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPTaHOWMIBl  KIETKH: MHTOXOHIPHUH, IUIACTHIBL.  [Ipoucxoocoenue
mumoxonoputi u niacmuo. Cumobuoeenes (K.C. Mepeacxoeckuii, JI. Mapeynuc). Ctpoerne u QyHKITUH
MUTOXOH/ApUA u 1actua. [lepBuuyHBlEe, BTOPUYHBIE M CIOXKHBIE IUIACTHIBI (POTOCHHTE3HPYIOIIUX
3YKapuoT. XJIOPOILIACTHI, XPOMOILIACTHI, JIEHKOMIACTHI BBICIIUX PACTCHUIA.

HememOpannsie opranouisl kiaetku CTpoeHue U GyHKIIMM HEMEMOpPaHHBIX OPTaHOMIOB KJIETKH.
Pubocomsl. IIpomescymounvie guramenmol. MUKpODUIAMEHTBL. AKMUHOBbIE MUKDPODUIAMEHMbL.
MBplteyHble KICTKU. AKMUHO8ble KOMHOHEeHmMbl HembluleuHblx Kiemok. Mukpotpyoouku. Kierounsiii
ueHtp. CTpoeHre u ABWKEHHE KTYTHKOB M pecHUYeK. MUKpOTpyOOUKH IUTOIIIa3Mbl. LleHTpuons.
Benxu, accoyuuposannvle c mukpogunamenmamu u muxkpompybouxkamu. Momoprvie 6eaxu.

SAnpo. O6omnouka s1pa, XpOMaTHH, KapyUOILIa3Ma, SAPBIIIKH, UX CTpoeHHe U GpyHKIUU. S aepHbIit
OenKoBBI  MaTpuKC. [IpOoCTpaHCTBEHHOE paCIONOKEHHE XPOMOCOM B HMHTEp(asHOM  siape.
Dyxpomamun u cemepoxpomamun. belKku XpoMaTHHA — TUCTOHBL. JJuHamuxa si0epHol 000I0YKU 6
mumo3se. HAoepnulii mparcnopm.

Knerounsie BkimtoueHusi. CpaBHHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (pacTHUTEIbHOM,
KUBOTHOU, TpUOHOI).

JdemoHcTpaumuu

Hoptpetsr: K.C. MepexkoBckuid, JI. Mapryiuc.

Tabmumpl u cxembl: «CTpoeHHE PYKApUOTHUECKON KIETKN», «CTpOeHHE KUBOTHOU KIIETKH,
«CTtpoeHne  pacTuTeinbHOW  KieTkw», «CTpoeHne  MHUTOXOHApuUm», «SAapo», «CrpoeHue
MIPOKAPUOTHYECKOMN KIETKH.

O6opyoBaHHe: CBETOBOW MHKPOCKOI, MUKpPOIpENapaTbl pacTUTEIbHBIX, KUBOTHBIX KJIETOK,
MHUKpOTpenaparsl 0aKTepHalIbHBIX KIETOK.

JlaGopaTopHas padora «/3yueHue CTpoeHUs KIETOK Pa3IMYHBIX OPIaHU3MOBY.

I[IpakTnueckas padora «l3yueHue CBOICTB KIETOUHOI MEMOPaHbBD.

JlaGopaTopnas paGora «lccnenoBanue IuiasMoian3a M JIEIUIa3MOJIM3a B PACTUTEIbHBIX
KIJIETKaX».

[IpakTnyeckas padora «/3yueHne ABM>KEHUS HUTOIIIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB M NPpeBpaLeHUE JHEPITUHU B KJIeTKe

AccUMMIISIMA M JUCCUMMIISILIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIeCTB:
aBTOTPO(HBIA M reTepoTpodHBIA. YdacTue KUCIOpoJa B OOMEHHBIX Mpoleccax. JHEPreTU4ecKoe
obecrieueHue kieTku: npeBpamieHrne AT® B oOMeHHBIX mporeccax. depMeHTATHBHBIN XapakTep
peakmuii KJIeTO4Horo meradonm3ma. DepMeHTBl, MX CTPOCHUE, CBOWCTBA M MEXaHWU3M JCHCTBUA.
KodepmenTtsl. OTinnuns pepMeHTOB OT HEOPraHUYECKUX KaTalu3aTOpOB. belku-akTuBaTOpHI M OEJIKH-
MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX PEAKLUN OT Pa3IMYHBIX (PAKTOPOB.

[lepBuuHbIl CHHTE3 OpraHMYeCKHX BemecTB B KieTke. dDorocuHTe3. AHOKCuceHHvld U
oxcuzenHvlll pomocunmes y b6axkmepuii. Ceemocoouparowjue nueMenmsl U NUSMEHMbl PeaKyuoHHO20
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yenmpa. Ponb xmoporutactoB B mporecce GporocuHTesa. CBeToBas u TeMHOBast (azbl. Pomoovixanue,
C3., C4- u CAM-munwvt homocunmesa. IlpoxykTHBHOCTH (poTOCHHTE3a. BiusHue pa3nuvaHbIX (HakTopoB
Ha CKOpOCTh (hoTocuHTE3a. 3HaUeHue (HOTOCUHTE3A.

XemocuHTe3. Pa3HOOOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPHQPHUIIMPYIOIIHNE OaKTepHH,
xKene300aKkTepru, cepodaKTeprH, BOJIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.

AHa’pobHble opraHu3Mmbl. Buabl Opoxkenus. [IponykTel OposkeHHS W HX HCHOJIb30BaHUE
4eJI0BEeKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOJIIOTUU M BO30YIUTEIH OOJIe3HEH.

AspoOHBIE OpraHU3Mbl. DTambl dSHEpreTHUeckoro oomeHna. [logroroBurensHelil otam. [ mukonus
— OECKHUCIIOPOIHOE PACILICTIIICHNE TIFOKO3BI.

buonornueckoe okucIeHHE, WM KJIETOYHOE JbIxaHue. Ponb MHUTOXOHAPHII B Mpoleccax
ouosiornueckoro okucienus. Lukmmueckue peakiun. OxucnutensHoe dochopunupoBanue. Iuepeus
Membpannoeo  epaduenma npomouos. Cumwmez AT®D: paboma npomounou ATD-cunmasol.
[IpeumymiectBa a’poOHOrO TYTH OOMEHa BEIIECTB Iepel aHadpoOHbIM. D eKTHBHOCTH
SHEPTEeTUYECKOr0 OOMEHa.

JdemMoHcTpanuu

IToptpetsr: Hx. Ilpuctiu, K. A. Tumupsze, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmust u  cxembl: «DoTocuHTE3», «DHepreTuueckui obmen», «buocuHTes Oenkay,
«Ctpoenue pepmenTay, «XeMOCHHTE3Y.

OO6opynoBaHHe: CBETOBOM MHKpPOCKOM, OOOpPYIOBaHHME JUIsl MPUTOTOBICHUS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padora «/3ydyeHHe KaTaTMTHYECKOW aKTUBHOCTH (EPMEHTOB (Ha TpUMEpE
aMuJIa3bl WA KaTalla3bl)y.

JlaGopaTopnas pabora «/3yueHue pepMEeHTATUBHOIO PACIICIUICHUS MEPOKCHIA BOAOPOIA B
PaCTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHasi padora «CpaBHEeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHas pa6oTa «CpaBHEHHUE MPOIICCCOB OPOKEHUS U JABIXAHUS.

Tema 7. HaciiencTBeHHasi nH(popManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cunHrtesa. I[IpuHIMI KOMIUIEMEHTapHOCTH B PEAKLMSIX MAaTPUYHOTO
cuHTe3a. Peanmusanus HaciaencTBeHHON uHpopMmaiuu. [eHeTHMueckuid KOJ, €ro CBOWCTBA.
Tpanckpunuus — Marpuunbsld cuHTe3 PHK. IlpuHuunel TpaHCKpUIIIMK: KOMIUIEMEHTAPHOCT,
AHTHUIAPAIIIEIBHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou Kiemxke.
Hexooupyrowue PHK.

Tpancnsauus u e€ srambel. Yyactue TpaHcnopTtHeix PHK B Ouocunrtese Oenka. VYcinoBus
ouocunTe3a Oenka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTE3€e Oerka.

Coepemennvie npedcmagieHus o cmpoeHuu 2enog. OpraHusanus TeHOMa y MPOKapUoOT U
9YKapHOT. Perymsuus akTHBHOCTH T€HOB y MpokapuoT. ['mmoresa onepona (P. XKakob, K. Mano).
MonexynapHvle mexanusmvl IKCHpeccuu 2eHo8 y sykapuom. Ponv xpomamumna 6 pezynayuu padbomoi
2enog. Perynsanus oOMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycel — HekneToyHble (GOpPMBI KU3HU M OOMUTaTHble mMapa3uThl. CTpOEHUE MPOCTHIX U
CJIOXHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaros. JKusnennviti yuxn JJHK-cooepocawux eupycos,
PHK-cooeporcawux supycos, bakmepuoghazos. Obpamnas mpaHckpunyus, pegepmasa, uHmezpasa.

BupycHbie 3a0oneBanus uenoBeka, KHUBOTHBIX, pactenuil. CIINJ, COVID-19, conuanbubie u
MEJIUIIUHCKHUE TIPOOTIEMBI.

Buoungpopmamuka: umwmeepayus u ananuz 6oavwux maccusos («bigdatay) cmpyxmypuoix
ouonocuueckux OdamHvix. Hanomexnonocuu 6 ouonocuu u meouyuwne. Ilpoepammupyemvie (yHxkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JdemoHcTpanuun

[Moptpetsr: H. K. Konsuos, J. . IBanoBcKui.

Tabmuib! u cxemsl: «buocunTes 0enkay, «['eneTnyeckui kKoa», «Bupycen», «bakrepruodarny.
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IIpakTuyeckas padora «Co3aaHue MOJETH BUPYCA».

Tema 8. ’/Ku3HeHHbIN UK KIETKH

Knerounsnii uki, ero nepuoasl u peryisnus. Matepdasza u muro3. OcoOeHHOCTH MPOLECCOB,
nporekatomux B uHTepdaze. IlogroroBka  kimeTkm K  jgeneHuto.  [IpecumHTeTHMUECKUMit
(MOCTMUTOTUYECKUI), CHHTETUYECKMH W IOCTCUHTETUYECKHH (TPEMUTOTHUYECKUN) MNEPHOIBI
nHTEp(a3hI.

Matpuunsiii cunre3 JJHK — pemukanus. [Ipunnuns! permkanuu JIHK: kommieMeHTapHOCTSD,
MOJYKOHCEPBATUBHBIA CUHTE3, aHTHUHapauiedbHOCTh. MexanusM pemmkanun JIHK. Xpomocomsl.
Crpoenue xpomocoM. Temomepbl U TelnoMepa3za. XPOMOCOMHBIH HAO0Op KIETKH — KapUOTHIL.
JIMTUIOUTHBIN ¥ TaIJIONIHBIA HAOOPBhI XpOMOCOM. ["'oMOIOTHYHBIE XpOMOCOMBI. [10J10BBIE XpOMOCOMBI.

Henenue knetkn — MuTo3. CTaguu MHUTO3a M MPOUCXOMAIINE B HUX Ipolecchl. TUnbsl MUTO3A.
Kapuokunes n nutoknues. buonornueckoe 3HaueHIE MUTO3a.

Perynsiiust MUTOTHYECKOTO [UKIIA KIETKHU. [I[porpamMmmupyemas KIeTodHasi THOEh — aromnTos.

Knerounoe simpo, XpomMocombl, (pyHKIHMOHalIbHas TeHOMHKa. Mexanuzmsl npoaugepayuu,
oughgpepenyuposku, cmapenusi u eudenu kiemox. «Llugposas kiemxay — oOuoungopmamuyeckue
Mooenu hyHKYUOHUPOBAHUSL KIIEMKU.

JdemMoHcTpanuu

Tabmumsr u  cxembl: <«Ku3HEHHBIH [HMKI KIETKH», «Mutosz», «CTpoeHue XpomMocom»,
«Penmukanus [JTHK».

O6opynoBaHHe: CBETOBOI MUKPOCKOI, MUKpOTMpenaparsl: « MUTO3 B KJIeTKaX KOpeIIKa JyKay.

JlabopaTtopHnasi pabora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpEnapaTax.

JlaGopaTopnas padora «Habmonenue MuTo3a B KJIeTKax KOHYHMKA KOPEIIKa JTyKa (Ha TOTOBBIX

MHUKpOIpenaparax)».
Tema 9. Ctpoenue n GyHKIUM OPraHU3MOB
buonoruueckoe pasHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE, KOJIOHHAJIbHBIE,

MHOT'OKJIETOYHbBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U )KU3HENEATEIbHOCTH OJTHOKJIETOUHBIX OpraHn3MoB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE I'PUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, ApYrHe NpOTUCThI. KoJOHNaNbHbIE OPraHU3MBl.

B3anMoCBs3p 4yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpPraHbl M CHUCTEMBI OpIraHOB.
OpranusM Kak equHoe neioe. 'omeocras.

Tkanu pacreHuil. Tunbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTesibHas, MMOKPOBHAs, MPOBOIAIIAS,
OCHOBHasA, MexaHudeckas. OCOOEHHOCTH CTpoeHMs, (PyHKIUI M pacrojoXeHHs TKaHeH B opraHax
pacTeHuil.

TkaHu KMBOTHBIX M 4€IOBEKA. TWIBI KUBOTHBIX TKAaHEW: SMHUTEIMAIBHASA, COCIMHUTENbHAs,
MblllIeyHas, HepBHass. OCOOEHHOCTH CTpOEHHUs, (PYHKUMH U pacHoJIOKEHUs TKaHEH B opraHax
KUBOTHBIX U 4YEJIOBEKA.

Opranbl. BereraTuBHblE U T€HEpATUBHBIE OpraHbl pacTeHUd. OpraHbl U CHCTEMbI OpPIaHOB
KUBOTHBIX U 4enoBeKa. DyHKINN OpraHoB U CUCTEM OPraHOB.

Onopa tena opranuzmoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIll 1 BHyTpeHHUH ckesleT. CTpOCHHE U THIIBI COEIUHEHUS KOCTEH.

JIBukeHne opraHu3MOB. J[BU)KEHUE OJHOKIJIETOUHBIX OPraHU3MOB: aMEOOHMIHOE, KIYTUKOBOE,
pecHu4yHOe. JIBMDKEHME  MHOTOKIECTOYHBIX  PACTEHMM: TPONM3MBI M HacTuu. JIBU>KeHHE
MHOTOKJIETOYHBIX >KUBOTHBIX M YeJIOBEKa: MbllIeyHas cuctema. Peduexc. CkenaeTHbIe MBIIIBI U HX
pabora.

IIuranue opranusmoB. llormomeHne BOJBI, YIVIEKMCIOIO ra3a M MHUHEpAIbHBIX BEILIECTB
pacteHussMH. [InTaHne KUBOTHBIX. BHYTpPHUIOIOCTHOE M BHYTPHKJIETOYHOE NHUIeBapeHue. [Intanue
MIO3BOHOYHBIX KMBOTHBIX. OTHENbl NUIIEBAPUTENIBHOTO TpakTa. IIuWIeBapUTENbHBIE JKEJIE3BI.
[InmeBapuTenpHas CHCTEMA YEIOBEKA.

pixanue opranu3moB. Jlpixanue pacteHwid. Jlpixanue xuBOTHBIX. Juddysus razos dyepes
MOBEpPXHOCTh KieTku. KokHoe npixanuwe. JlpixaTenpHas MoOBEepXHOCTh. JKabepHoe u JIErOYHOE
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npIxaHue. [[pIxaHue MO3BOHOYHBIX JKUBOTHBIX M UYEJIOBEKAa. DBOJIIOLMOHHOE YCIIOKHEHHE CTPOEHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTepHas CUCTEMA ueloBeka. MexaHN3M BEeHTUISIINY JIETKUX Y
NTHI ¥ MIIEKOTUTAIOMMX. Perymsuus apixanus. JlprxarenbHeie 00bEMBI.

TpaHcnopT BEIIECTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTe€HUN. TpaHCIOPT BEUIECTB Y
#UBOTHbIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepjle, KpOBEHOCHBbIE cOCylIbl U KpoBb. Kpyrum kpoBooOpaieHus. OBOJIIOIHOHHBIE
YCIIOKHEHUSI CTPOCHHMS KpPOBEHOCHOM CHCTEMBbl IMO3BOHOYHBIX XHMBOTHBIX. Pabora cepama u eé
perysuus.

Beinenenne 'y opranusMoB. Beigenenue 'y pacreHuid.  BwlmeneHue  y  JKMBOTHBIX.
CoxkpatutenbHbie Bakyosiau. Opransl BeiaeneHus. OuiabTpaiins, cekperus 1 o0paTHOE BCaChbIBaHUE KaK
MeXaHU3MBbl pabOThl OpraHoB BblAeNeHHA. CBS3b MOJOCTH Tela ¢ KPOBEHOCHOH M BBIACTUTEIHHOMN
cucTeMaMd. BpiaeneHne y 1O3BOHOYHBIX JKMBOTHBIX W 4enoBeka. llouku. CrpoeHue wu
¢bysnkunonuposanue Hepona. O6pazoBaHHe MOUYH Y YEIOBEKA.

3amuTa y OpraHu3MOB. 3aliuTa y OJHOKJIETOYHBIX OpTraHu3MOB. Cropbl OakTepuil W ITUCTHI
MPOCTEHIINX. 3alUTa y MHOIOKJIETOUHbIX pacTeHui. KyTtukyna. Cpencta maccuBHOM U XUMUYECKON
3a1uThl. OUTOHLIUIBL.

3amuTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M MX IPOM3BOAHBIE. 3allUTa OpraHU3Ma OT
Oonesneit. IMmyHHast cucreMa 4yenoBeka. KIeTouHbIM M TyMOpaJIbHBIE UIMMYHHTET. BpOXKAEHHBI 1
npuOOPeTEHHBIN crienn(pUIecKuii UMMYHHTET. TeopHs KIOHAIbHO-CeIeKTHBHOTO nMMmyHuteTa (I1.
Opmux, ®. M. bepner, C. ToneraBa). BocnaiurenbHble OTBETHI OpraHu3MoB. Poib BpOKIEHHOTO
MMMYHUTETA B pa3BUTUHU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxkxuMocTs 1 peryssuust y opranu3MoB. PaznpakuMocTh y OJHOKJIETOYHBIX OPraHHU3MOB.
Takcucel. Pa3apakumMoCTh U peryJsisanus y pacteHuid. POcToBbIe BEecTBa U X 3HAYCHHE.

HepBHas cuctema u pedriextopHasi peryisius y >kMBOTHbIX. HepBHas cuctema U €€ OTIEINbI.
OBOJIOIMOHHOE YCIIO)KHEHUE CTPOEHMSI HEPBHOW CHCTEMBI y JKMBOTHBIX. OTAENbl TOJIOBHOIO MO3ra
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropnas nyra. bezycioBHbie U ycnoBHbIE PEQIIEKCHI.

I'yMopanbHast perynsuus W SHIOKPUHHAs CUCTEMa JKMBOTHBIX U 4yesoBeka. JKenessl
SHIOKPUHHOM CHUCTEMBI U MX TOPMOHBI. JlelicTBre rOpMOHOB. B3auMOCBs3b HEPBHOW U 3HIOKPUHHOMN
cucreM. [‘mumoranamo-runodusapHas cucrema.

JdemoHcTpaumuu

[Toptper: U. I1. I1aBnos.

Tabmumelt u  cxembl: «OAHOKIETOYHBIE BOJOpOCTH», «MHOTOKIETOUHBIE BOJOPOCIN,
«bakrepun», «Ilpocreiimme», «OpraHbl LIBETKOBBIX pacTeHUi», «CHCTEMbl OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HacekombIx», «TkaHu pactenmit», «KopHeBble CHUCTEMBDY,
«Ctpoenue crebms», «CTpoeHHe TUCTOBOM TUTACTHHKI», « TKaHW KUBOTHBIX», «CKENeT 4YeloBeKay,
«IIumeBapurenbHast cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas cucrema», «HepBHas
cuctemay, «Koxay, «Mplmednas cucrema», «BoimenuTenbHas cucreMa», « QHIOKPUHHAS CUCTEMay,
«Ctpoenne Mbimnb», «MMMmyHuTeT», «KumedyHononoctHeie», «CxemMa MNHTaHHUS PACTEHUN»,
«KpoBeHocHbIE cHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE TUIpbD», «CTpoeHHue MIaHapun»,
«BHyTpeHHee cTpoeHne M0KIeBOro uepBs», «HepBHas cuctema peidy», «HepBHas cuctema JSTyIIKI,
«HepBHas cucrema mnpecMmblikaronuxcs», «HepBras cucrema nruny», «HepBHas cucrema
MIIeKonUTaonmx», «HepBHas cuctema yenoBekay, «Pediekc.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpenapaTsl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpoOTpenaparbl TKaHEW, PaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HWIJIOKOXKHX, JKHBBIE
9K3EMIUIAPhl KOMHATHBIX PACTeHUH, repOapuu pacTeHMH pas3HBIX OTJENOB, BIaKHBIE IMpernapaThbl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIIMH OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJIOBeKa,
o0opy0oBaHUE Uil JAEMOHCTPALMU TOYBEHHOTO M BO3AYLIHOTO NMUTaHHWS PACTEHWM, pacIleIuIeHUs
Kpaxmajia U OelKOB Moj jAelcTBUeM (epMEeHTOB, 000pyJOBaHHME ISl JAEMOHCTpPALMU OIMBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXAHNU3Ma JIbIXaTEIbHBIX JABM)KEHHUH, MOJAEIN I'OJOBHOIO
MO3ra pa3iINYHbIX KUBOTHBIX.
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JlaGopaTopHas padora «/3yueHne TkaHel pacTEHUII.

JlaGopatopnas padora «/3yueHne TkaHei )KUBOTHBIX».

JlaboparopHasi padora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHOKeHMe U Pa3BUTHE OPTraHNU3MOB

@opMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) M TOJoBoe. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CTIOPYJISIMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pasmuoxkenue. IlonoBele kneTku, win ramersl. Meo3. Cranguu Mmeiosa. IloBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbIC Meii03a M MOJOBOTO Iporecca. Meio3 u
€ro MECTO B )KM3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpimeBoe pa3Buthe. ['ameroreHes y >kuBoTHbBIX. [losoBwie kene3bl. OOpa3oBaHue U
pa3BUTHE NOJOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpHOHANBbHOE pa3BUTHE KUBOTHBIX. (CNOCOOBI OIUIOAOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHOJOTHS — HayKa O pa3BUTUU
opranusmMoB. Mopgozenez — oona u3 enasuvix npobdnem smopuonoeuu. Konyenyus mopghozernog u
mooenu mopghoeenesza. Ctaguu 3MOpUOTEHE3a JKMUBOTHBIX (Ha TIpuUMepe JATymkH). Jpoonenne. Tumbt
npoOnenus. /[JemepmunuposanHoe u HedepMuHupoanHoe oOpobnenue. bracmyna, muner 6nacmyn.
OcoOenHoCTH APOOIECHUS MIIEKOMTUTAIOUINX. 3apO/IbIIIEBbIC TUCTKU (TaCTPyIISIIKs ). 3aKiiaka OpraHOB
U TKaHEH W3 3apoJblIIEBHIX JUCTKOB. B3auMHOE BIMSHHE 4YacTel pPa3BUBAIOILEIOCS 3apojbliia
(oMOpHoHanbHasT MHAYKIMS). 3akiaJKa IJiaHa CTPOSHUS >KMBOTHOTO KaK pe3yJbTaT HepapXHueCKHUX
B3aMMOJICHCTBHIA TeHOB. BiusiHue Ha SMOPHOHAIIEHOE PA3BUTHE PA3IMYHBIX (AKTOPOB OKpPYIKAFOIICH
Cpenbl.

Poct u pasBurue xuBOTHBIX. [locTaMOpuoHanbHbI nepuon. Ilpsmoe m Hempsimoe pa3BHUTHE.
Pa3Butne ¢ Mmetamopo30M y 6€CrI03BOHOUHBIX U TTO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
MPSIMOTO U HETIPSIMOTO Pa3BUTHS, UX PACIPOCTPAaHEHUE B MPUPOAE. TUIBI pocTa )KUBOTHBIX. DaKTOPHI
PEryJSIIMA POCTa KUBOTHBIX U yesnoBeka. CTaauu MOCTIMOPUOHAIBHOTO Pa3BUTHS Y KUBOTHBIX U
yenoBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHne u cMepTh Kak OMOJIOTHYECKHUE TPOIIECCHI.

Pasmuoxxenue u pasputue pacteHuit. ['ametodur u crnopodur. Meito3 B )KM3HEHHOM ITHKJIE
pactenuii. OOpa3zoBaHue crop B mpoiiecce Mmeino3a. ['amerorene3 y pacteHuil. OImiog0TBOPEHUE U
pa3BUTHE PACTUTENIbHBIX OpraHu3MoB. [IBOHHOE OIIOJAOTBOPEHUE Yy LBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTUE CEMEHH.

MexaHu3MBbl PEryIsiiuU OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. [lInemasn.

Tabmupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «Tumbl 0ecrnosioro pa3MHOKEHUS»,
«Pa3MHOXeEHUE XJIaMUJIOMOHAAb», «Pa3MHOXEHUE 3BIJICHB», «Pa3MHOXeHue TUIpbD), «Menos»,
«Xpomocombl», «['amerorenes», «CTpoeHHe SHWLEKIETKH W cnepMaro3onna», «OCHOBHBIE CTaJuu
oHTOreHe3a», «lIpsiMoe u Henpsimoe pa3Butue», «Pa3Butue maiickoro xyka», «Pa3zBurue capanumy,
«Pa3BuTne nArymkn», «J{BoiHOE OIUIOAOTBOPEHUE Y I[BETKOBBIX pacTeHHi», «CTpoeHHe CceMsH
OJIHOJOJIBHBIX M JIBYJIOJIbHBIX pacTeHui», «KU3HEHHBIM LMK MOPCKOW KamycTbl», «KH3HEHHBII
LUK MXay, « KU3HEHHBIN HUKII MATOPOTHUKAY, « ’KU3HEHHBIN LUK COCHBI».

OO6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIpPENaparsl SHIEKIECTOK M CHepMaTO30HJIOB,
Mozenb «{UKI pa3BUTHS JISTYIIKIAY.

JlaGopaTopnass  padora  «/3yueHue CTpO€HHMSI  MOJIOBBIX  KJIETOK Ha  TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTnyeckass padora «BpIABIEHWE NPU3HAKOB CXOJCTBA 3apOJABIINICH IMO3BOHOYHBIX
YKUBOTHBIX».

JlaGopatopnas padora «CTpoeHrEe OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUIN.

Tema 11. I'eHeTHKA — HayKa 0 HACJIECTBEHHOCTH U MI3MEHYHMBOCTH OPraHU3MOB
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HcTopus craHOBIIEHUS U pa3BUTHs T€HETHKHU Kak Hayku. PaGoter I'. Mennens, I'. ne ®@pusza, T.
Moprana. Ponb oteuecTBeHHBIX Yy4€HbIX B pa3BuTuu reHetuku. Padorst H. K. Konbmosa, H. .
Basunosa, A. H. benozepckoro, I'. . Kapmewenko, 0. A. ®wmnuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T'€HETUYECKHE MOHITHUS U CUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE TE€HBI,
albTEPHATUBHBIE NPU3HAKH, JOMHMHAHTHBIA M PELECCUBHBIN IMPU3HAK, FOMO3UIOTa, I'E€TEPO3UrOTa,
qucTas JUHUSA, THOPHUABI, TeHOTUIN, (eHoTHr. OCHOBHBIE METOJbl T€HETUKU: THOPUAOIOTUYECKUM,
LIHUTOJOTUYECKHUM, MOJIEKYJISIPHO-TE€HETUYECKHIA.

JdemMoHcTpanuu

IToptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. KonsnioB, H. 1. Basuios, A. H.
Bbenosepckuii, I'. 1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKIDY, «CXEMbI CKPELTUBAHUS.

JlaGopaTopHas padora «po3oduina kak 00BEKT FTeHETUYECKUX HCCIIEIOBAHUII.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpumnoe ckpemnmBanue. [lepBoiii 3akoH MeHaens — 3aKOH €IUHOOOpasus TUOPHUIOB
nepBoro nokojeHus. [IpaBuno gomuHMpoBaHus. Bropoil 3akoH MeHaenss — 3aKOH pacIleryIeHUs
MpU3HAKOB. LluTOoNnornueckne OCHOBbI MOHOTHOPHUIHOTO CKpELIMBaHus. [ MII0Te3a YUCTOTHI FaMeT.

AHanusupyroniee ckpemmBanue. [IpomexyTouHblid XapakTep HacienoBaHus. Pacmernsenue
MIPU3HAKOB IPU HEMOJIHOM JOMUHHUPOBAHUH.

Jurubpunnoe ckpeniuBanue. TpeTuil 3akoH MeHIenss — 3aKOH HE3aBHUCHMOIO HACJIEOBaHUS
MpU3HAKOB. L{uTonoruueckne 0CHOBbI TUTMOPUIHOTO CKPELIMBAHUS.

CueruieHHOe HacienoBaHue npu3HakoB. PaGorer T. Moprana. CrenieHHOE HacleIOBaHHE
TEHOB, HAPYLICHHUE CLICIUICHHS MEXy TeHaMu. XpOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXAHU3M ONpPEAETICHUs IMoJa. AyTOCOMBI M TOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN MoJjl. ['eHeTHYeCcKasi CTPYKTYpa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CLEIUIEHHBIX C ITOJIOM.

l'enotunn kak wnenoctHas cucreMa. [lneldoTponuss — MHOXKECTBEHHOE JECHCTBHE TIEHA.
MHOXeCTBEHHBIN ajuienn3M. B3anMoelicTBue HeaulelbHbIX TeHOB. KoMIieMeHTapHOCTh. DNUCTa3.
[Tonmumepust.

['eHeTnueckuil  KOHTPOJIb  pa3BUTUSL  pPACTEHUM, IKUBOTHBIX M  YEJOBEKa, a TaKXKe
(hM3HOIOTHUECKHUX MPOIIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIMH. ['@HEeTHYeCKHe MEXaHHU3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aHUMOJCHCTBHUS «XO3MMH — TMapasuT» M «XO3IUH — MHUKPOOHOM.
I'eHeTHYecKUe acTIeKThI KOHTPOJIS M M3MEHEHHS HACJICICTBEHHOW HH(OPMAIIHH B TTOKOJICHUSAX KIETOK
Y OpPTraHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuubr u cxemsl: «llepBblii U BTOpo¥ 3akoHbl Mennemns», «Tperuit 3akoH MeHaemnsy,
«Ananuzupymomiee ckpemuBanuey, «Henomnoe noMuHupoBaHue», «CLEIIEHHOE HACIEeI0BAHUE
MPU3HAKOB y Apo3odwmiby, «['eHetnka moma», «Kapuwotwm denoBekay, «Kapuotum apo3oduisn,
«Kapuotun nruis», « MHOKECTBEHHBIN ajlienn3My», « BzaumoaeicTBre reHoBy.

O6GopynoBanue: MOJEIb MJisi JEMOHCTpAllMd 3aKOHOB €IWHOOOpasus THOPUIOB TEPBOTO
MOKOJEHUSI M paCUICIUICHUs] MPU3HAKOB, MOJENIb JUIsl JEMOHCTPALMM 3aKOHAa HE3aBHUCUMOTIO
Hacje[0BaHUs MPU3HAKOB, MOJENb /Jis JIEMOHCTpAlMu CLEIJIEHHOTO HAacleJOBaHUsl IMPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapar: «Jpozoduiay.

IIpakTuueckass padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIAHOTO CKPEIIMBAaHUA Y
JIPO30(UITBD.

IIpakTnueckas padora «l3ydyeHue pe3yabTaToB JUTHOPUTHOTO CKPEUTUBAHUS Y APO30(UITBD).

Tema 13. 3akoHOMEePHOCTH U3MEHYHBOCTH
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B3aumopeiictBue reHotMnma U cpeAsl npu  GopmupoBaHuu peHoTuna. V3MEHUYHUBOCTH
npu3HaKoB. KauecTBeHHBIC U KOJWYECTBEHHbBIE TPU3HAKU. BUIbI N3MEHUNBOCTH : HEHACIICICTBCHHAS U
HACJIE/ICTBEHHAS.

MonudukanronHass W3MeHYHBOCTh. Ponb cpensl B (opMHpOBaHHHM MOAU(PHUKAITMOHHOMN
n3MeHunBocTH. Hopma peakunn mnpusHaka. BapuanumoHHbBI psn M BapualMoHHas kpusas (B.
Horanncen). CroiicTBa MOAMGMUKAITMOHHOW N3MEHYHBOCTH.

T'enorunuueckas wW3MeHUYUBOCTH. (CBONMCTBA TIE€HOTHUIIMYECKOM  H3MEHUYMBOCTH. BUIBI
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, My TallHOHHASI.

KoMOunatuBHasT W3MEHYMBOCTh. MeW03 M TMOJIOBOM Mpomecc — OCHOBA KOMOHMHATHBHOUN
W3MEHYUBOCTU. Pojb KOMOMHATHBHON M3MEHUMBOCTH B CO3JIJaHUM T'€HETHYECKOTO pa3zHoOoOpasus B
npeJenax OJHOro BUA.

MyTanuonHass W3MEHUYMBOCTb. Buabl MyTanuili: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W UWHAYLUPOBAHHbIE MyTalMU. SAepHble M LUTOIJIA3MATHUYECKUE MYTAallHH.
ComMarnueckue M MoJIOBble MyTaluu. [[puurHbl BO3HUKHOBEHHS MyTalMii. MyTareHsl 1 UX BIMSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO IMpoIlecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacnencTBeHHoi n3menunBocty (H.M. BaBunos). BuesaepHas n3MEeHYHBOCTh U HACIEACTBEHHOCTb.

Onueenemuka U INUSEHOMUKA, POJb  DNUSEHEMUUECKUX (DAKmMopos 8 HACIe008aHul U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne @pus, B. Noranncen, H. 1. BaBuios.

Tabmumet w  cxembl: «Bumgel  u3MeHumBOCTHY, «MoauduKaMOHHAsS HW3MEHYUBOCTHY,
«KomOuHaTiBHAsT M3MEHYHBOCTH», «Meiio3», «OmnonorBopenue», «leHernueckue 3a0o0ieBaHUs
yeoBeKay, « Buasl myTanuing.

O6opynoBaHue: >KMBble M repOapHble SK3EMIUSIphl KOMHATHBIX pPAaCTEHUH, PHUCYHKU
(pororpadun) KUBOTHBIX C PA3TMYHBIMHA BHJIAMU U3MEHYHBOCTH.

JlabopaTropHnasi padora «VccienoBanue 3akoHOMEpHOCTEH MOAUGDUKAITMIOHHOW U3MEHYMBOCTH.
[TocTpoeHnne BapuallMOHHOTO psiia ¥ BAPUALIMOHHON KPUBOM».

IIpakTHyeckas padora «MyTanuu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax).

Tema 14. I'eHeTHKA YejiOBeKa

Kapuorun genoeka. MexayHapoaHasi mporpaMMa MCCIEIOBaHHSI F€HOMa 4eloBeKa. MeTo/bl
W3YYCHHS TCHETUKHU YEJIOBEKA: TeHEATOTHUSCKHA, OJTM3HEIIOBBIN, ITUTOTCHETUYCCKUH, IOy ISIIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJIIPHO-T€HETUUECKHII. CoBpemeHHOE omnpeneneHue reHOTHMNA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIMPOBAaHME, B TOM uyucie ¢ nomompro I[II[P-anamusa.
Hacnencreennsie 3aboneBanust yenoBeka. ['eHHbIE U XPOMOCOMHBIE 0OJI€3HU 4YeloBeKa. bonesnu c
HAaCJEACTBEHHON NPEAPaCIIONIOKEHHOCTHIO. 3HAUCHUE MEAUITMHCKON T€HETUKHU B MPEAOTBPAIEHUN U
JICYEHUU TEHEeTUYEeCKUX 3aboyeBaHMii yenoBeka. MeANKo-TeHETHUECKOe KOHCYJIbTHPOBAHUE.
CtBonoBble KIeTKU. [IoHATHE «T€HETUYECKOT0 Ipy3a». ITUUECKHUE acleKThl UCCIE0BaHUM B o0nacTu
pEIaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIJIETOK.

Ienernyeckue (HakTOpbl TOBBIMICHHOW YYBCTBUTEIBLHOCTH 4YEJIOBEKA K (HU3MYECKOMY |
XUMHUYECKOMY 3arps3HEHUI0 OKpy:Karouied cpenbl. ['eHeTnueckas mpeapacnoioKeHHOCTh YellOBeKa K
MaTOJIOTUSIM.

JdemoncTpanuu

Tabmumer u cxemsl: «Kapuotunm uenmoBeka», «MeToIbl H3Y4YeHHS TEHETUKH YEIOBEKa»,
«"eneTnueckue 3a00JE€BAHMS YETIOBEKAY.

IpakTuyeckasi padora «CocTaBlI€HUE U aHATIU3 POIOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3mMoB

JomecTukanus u celekius. 3apoKIeHue celleKuu 1 qomectukauuu. Yuenue H. 1. BaBunoa
o llenTpax MpOUCXOXKIAEHUS WU MHOTOOOpasusi KyJIbTYpPHBIX pacTeHuid. Ponb cenmekmuu B CO3MaHUU
COPTOB pacTeHUM W MOpoJ KUBOTHBIX. COpT, mopoda, IITaMM. 3aKOH TOMOJIOTHUECKUX PSJIOB B
HacneacTBeHHOM n3MeHunBoct H. M. BaBmiioBa, ero 3HaueHHe 7151 CENEKIIMOHHOM paboTHI.
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Metoabl ceneKMOHHOW paboThl. VcKyccTBEHHBI OTOOp: MAacCOBBIM M HMHIUBUAYaTbHBIN.
Otanbl KOMOWHAITMOHHOW cenekuuu. VcmbiTaHue mNpou3BoauTeNe 1mo motoMcTBy. OTtbOop 10
TCHOTUIY C TIOMOINBIO OIIEHKH (PEHOTHIIA MOTOMCTBA M OTOOpP MO TE€HOTUIY C TIOMOIIBIO aHAJIM3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJICKIIMOHHOM paboThl. PajMalinOHHBIR 1 XUMUYECKHHA
MyTareHe3 Kak MCTOYHUK MyTallMi y KyJIbTYpHBIX (opM opraHu3MoB. Vcmonb3oBaHHE T€HOMHOIO
pemakTHpOBaHUS U MeToJ0B pekoMOuHaHTHBIX JIHK nams momydeHuss mcxomgHoro marepuana Jyis
CEJIEKIUN.

[Mony4enue monurion10B. BHyTpuBHAOBas ruOpuan3aius. bIu3KopoICTBEHHOE CKpelBaHUE,
win uHOpunuHT. HeponcTBeHHOE ckpeniyBaHWe, WM ayTOpUIUHT. ['eTepo3uc M ero MPUYMHBI.
Hcnonb3oBanue rerepo3uca B ceneknuu. OtnanénHas rubpuamzanus. [Ipeomonenue Oecruionus
MEXBUIOBBIX THOPUAOB. JIOCTHXKEHUS CENEeKIIUN PACTEHUM U KUBOTHBIX. «3€1EHAS peBONIOYUsLY.

CoxpaHeHHe U U3yYeHUE FreHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX JUKUX POAUYEH
JUISL CO3IaHUSI HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
ynpaenenue 2eHemudecKuMuU pecypcamu CenbCKOX03sAUCMBEHHbIX U NPOMbBICIOBLIX HCUBOMHBIX 8 YeTAX
VAYUULEHUS CYUeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, JIUHULL U KPOCCO8, 8 MOM YUCIe C NpUMEHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NEPe008bIX UOEl U NEPCNEeKMUBHBIX MEXHOLOSUL.

JdemoHcTpaunu

[Toptpersr: H. U. Basunos, M. B. Muuypun, I'. /I. Kapneuenko, II. II. Jlykesanenko, b. JI.
Actaypos, H. bopinoyr, /1. K. benses.

Tabmurel U cxembl: «L[eHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usi KyJbTYPHBIX PAacTCHUI,
«3aKOH TOMOJIOTMYECKHUX pPSAJOB B HACICACTBEHHON W3MEHYMBOCTH», «MeETOObl CelneKuumn»,
«Otnanénnas rudpuanzanus», «K MyTareHes».

JlaGopaTtopunas paGora «l3yueHue cOpPTOB KYJbTYPHBIX PACTEHUH W MOPOJ JIOMAIIHHUX
YKUBOTHBIX».

JlaGopatopnas padora «/3yueHre METOI0B CENEKIIMU PACTEHUID.

IIpakTnueckas padora «IIpuBuBKa pacTeHuin».

Ikckypensi «OCHOBHBIE METONbI U JOCTHKEHHSI CENEKIUH pPAaCTeHUH M IKUBOTHBIX (Ha
CCJICKIIMOHHYIO CTAHIMIO, IUICMEHHYIO (epMy, COPTOHCIBITATCIBHBIA YYacTOK, B TCIUIMIHOC
XO035IIICTBO, B Ta0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOTHA M CHHTeTHYECKAsI OMOJIOTHA

OOBeKThl, HCIONB3yeMble B OHOTEXHOJOIMM, — KJIETOUYHbIE M TKaHEBbIE KYJBTYpHI,
MHUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaJullMOHHAss OMOTEXHOJOIHs: XjeOorneueHue, MojyueHmue
KHUCJIOMOJIOYHBIX ~ HPOAYKTOB,  BHHOJEJHE. MukpoObHOIOrHYeCKUii  CHHTES. OOBeKTHI

MUKpOOHOsIornyeckux TexHosaoruil. [IpousBonctso Oenaka, aMUHOKHUCIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTUA M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO M3MEHEHUSI U KOHCTPYMPOBAHUS
T€HOMOB C LIEJIbI0 NOJyYEHHs] OPTaHU3MOB M MX KOMIIOHEHTOB, COACPIKALIUX HE BCTPEUAIOIIMECS B
MPUPOIe OMOCUHTETUYECKHE Ty TH.

Knerounas wnHxkeHepus. MeToapl KyJibTypbl KIETOK M TKAHEM pPACTEHUM M KMBOTHBIX.
KpuobGanku. Comartudeckas ruOpugusanus U coMmMaTuueckuid smOpuoreHes. Mcmonb3oBaHue
ralionJI0B B CEJIEKUMM pacTeHui. [lonyuenue MOHOKIOHANbHBIX aHmumen. Hcnoavzoeanue
MOHOKNOHANbHBIX U  NOJUKIOHANbHBLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIMs SHWLEKIETOK M KIOHUPOBAHME >KMBOTHBIX. MeETON TpaHCIIaHTalUU sIep KIETOK.
Texnonozuu 0300pOo86IeHUs, KYIbIMUSUPOBAHUS u MUKDOKIIOHANILHO20 — PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYTbMYP.

XpOMOCOMHAsi W Te€HHas WHXeHepHs. VICKyCCTBEHHBI CHHTE3 T'€Ha W KOHCTPYMPOBAaHHE
pexombunantHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHHS € TIEPCHEKTHUBBI
XPOMOCOMHOM U T€HHOI MH)KEHEPUU. DKOJIOTHUECKHEe U ITUYECKHEe TPOOJIeMbl T€HHOW NHKEHEPUH.

Meaumunackue OunorexHonorun. lloctreHoMHas mmdpoBas wmenunuHa. [I[P-muarnocTuka.
MeTaboIOMHBIN aHAJIN3, TEHOIEHTPUYECKUN aHAIN3 TPOTeOMa YeJIOBeKa JIJIsi OIICHKHA COCTOSIHHS €TO
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310poBbs. Mcmonp30BaHME CTBOJOBBIX KIETOK. TapretHas Tepamus paka. 3D-OmoumxeHepus s
pa3paboTku (pyHIAMEHTATbHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHH, CO3aHHS KOMILIEKCHBIX TKaHEH
COUETAaHWEM TEXHOJIOTHI TPEXMEPHOTO OHONPHHTHHra W ckapOIaUHTa I pelieHus 3aaad
MEPCOHANU3UPOBAHHON MEUITUHBI.

Coznmanne BEKTOPHBIX BaKIMH C IETbI0 OOecredeHruss KOMOWHHUPOBAHHOW 3alllUTBI OT
Bo3Oymuteneir OPBU, ycraHoBiaeHHME MOJEKYISIPHBIX MeXaHW3MOB (yHkimonupoBanus PHK-
COJIEp KalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YEIOBEKA U JKUBOTHBIX.

JdemoHcTpauuu

Tabmurpl u cxembl: «Mcmoib30BaHHEe MHUKPOOPTAaHU3MOB B MPOMBIIIJIEHHOM IMPOU3BOJICTBE,
«Knerounas nnxenepusn», «'eHHas HHXEHEPHS.

JlaGopaTopHas padora «/3ydueHrne 00beKTOB OMOTEXHOIOTUMY.

IIpakTnueckasi padora «llomyyeHne MOJTOYHOKHUCIBIX MPOTYKTOBY.

IKekypeust «bUOTEXHONOTHUS — Ba)KHEWIAs MPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO ).

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH

OpomtonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3ZHMKHOBEHHS AapBUHU3MA. JKU3HB U
HayyHas aesartenbHocTh Y. JlapBuHa.

JBroxkyue cuibl 3BosolMKM BUJOB 1o Y. JlapBuHY (BbICOKasi MHTEHCUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HACIEJCTBEHHAass W3MEHYMBOCTb, OOpb0a 3a CYIIECTBOBaHHE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetnueckoir teopun sBomouuu (CTDI). HeliTpanpHas Teopusi SBONIOIMH.
CoBpeMeHHass HSBOJIIONMOHHAS OHOJOTHs. 3HAu€HHE SBOJIONMOHHON Teopun B (HOPMHPOBAHUU
€CTECTBEHHO-HAyUYHON KAPTUHBI MUDPA.

JdemoHcTpanuu

[Toptpetsr: Apucrotens, K. JIunneit, XK. b. Jlamapk, 9. XK. Cent-Unep, XK. Krosbe, Y. Jlapsun,
C. C. YerBepuxos, U. U. Imansraysen, Jx. Xonneiin, J. K. benses.

Tabnuue! u cxemsl: «Cucrema xuBoit npupozs! (o K. Jlunuero)», «JlecTHuna )KUBbIX CyILECTB
(mo Jlamapky)», «Mexanusm ¢GOpPMHUPOBAHUS TPUCIIOCOOJICHU Yy PACTEHUHW W IKUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapuipyta nytemectsus Y. Jlapsunay», «Haxonku Y. lapBuna», «Popmbl
060pbObI 3a cymiectBoBaHuey», «Ilopoasl romydei», «MHorooOpasue KyiabTypHBIX (POPM KamycThbD»,
«Iloponbl AOMAIIHUX JKUBOTHBIX», «Cxema oOpazoBaHHs HOBbIX BUAOB (1o Y. Jlapsuny)», «Cxema
COOTHOLIEHHS] JBUXKYLIUX CHJI 3BOJMIOLIUN», «OCHOBHBIE TMOJOXKEHHS CUHTETHYECKON Teopuu
IBOJIIOLIUNY.

Tema 2. MukposBosonus U eé pe3yjbTaThl

[lonmynsauus kak o2yeMeHTapHas eauHULA dBomonud. COBpEMEHHBIE METOJbl  OLICHKH
TFEHETUYECKOTO Pa3HOO0Opa3us M CTPYKTYphl nomyisuuil. V3MeHeHue reHOpoOHIa MOMYJISIUH Kak
9JIEMEHTApHOE DBOJIIOLMOHHOE SBJIEHUE. 3aKOH TreHeTHdeckoro pasHoBecus Jx. Xapou, B.
Baitn6epra.

OneMeHTapHble  (GakTOpbl  (ABMKYIIME CHJIBI) OBOJIONMWA. MyYTallMOHHBIA  TIPOIIECC.
KomOunatuBHass u3MeHYMBOCTh. Jlpeiid reHoB — ciydaiiHble HEHampaBJICHHbIE M3MEHEHHsS 4acTOT
ajutenelt B monyisanusx. D¢PGdeKT ocHoBatens. Ipgexm Oymwviiounozco eopaviuka. CHudceHue
2eHemU4ecKo20 pasHoobpasus: npuuuHel u cieocmeus. Illposaenenue s¢gpgexma Opeiigpa cenos 8
oonbuwiux U manelx  nonynayusAx.  Mwurpauumu.  M3omAuus  momynsuuid:  reorpaduyeckas
(mpocTpaHcTBeHHAs1), OHonoruyeckast (pernpoayKTUBHAS).

EctecTBenHbIil 0TOOp — HampaBisrOMMi (akTop ABOMIOIKMHA. DOPMBI €CTECTBEHHOTO OTOOpa:
JBIDKYIIUH, CTAaOMIN3UPYIOMNH, pa3pbiBatolnii (qu3pynTuBHEIi). IlogoBoit ot6op. BosHukHoBeHHE
Y 9BOJIIOLIMS COLMATIBHOTO TIOBECHMS )KMBOTHBIX.
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[IpucnocoOaeHHOCTh  OpPraHU3MOB  Kak  pe3yJbTaT  MUKPOIBOJIOLMH. BO3HHKHOBeHHE
MpHUCIOCOOIeHU y opranu3MoB. ApomMopdosbl u uamoanantanuu. [Ipumepsl npucnocobieHuit y
OpraHU3MOB: MOp(OJIOTHUECKHE, ¢bu3noIorNUecKue, OMOXMMHUYECKHE, MIOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepum u CTpyKTypa. BumooOpa3oBaHMe Kak pe3yibTaT MHMKpPOIBOJIOINU.
M3onmsammst — kimrodeBoi  ¢dakTop BuaooOpazoBaHus. [lytTh um  cmocoObl  BHI00Opa3OBaHMS:
ajsionaTpuueckoe  (reorpaduueckoe),  CHUMIATpUUECKOoe  (IKOJOTHMYECKOE),  «MTHOBEHHOE)»
(monummonau3anus, rudpuansanus). JJTuTeIbHOCTh BOTIOIUOHHBIX TPOLIECCOB.

MexaHu3mbl HOPMHUPOBaHUS OMOJIOTHUYECKOTO pa3HO00pa3usl.

Ponp  sBomonuoHHOM  OuonorMM B pa3pabOTKEe  HAyYHBIX  METOJOB  COXpaHEHHS
Oonopa3zHooOpasus. MUKpPOIBOMIONMS W KOJBOJIOLHUS TMAapa3sUTOB U WX XO03s€B. MeXaHU3MBbI
(hopMHUpOBaHKS YCTOMYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI OOPHOBI C HEll.

JdemMoHcTpanuu

[Toptpetsr: C. C. UerBepukos, 3. Maiip.

Tabmuupel u cxembl: «MyTalMmoHHAs M3MEHUYMBOCTHY, «llomynsnmoHHast CTpyKTypa BUAa»,
«Cxema mposiBiaeHus 3akoHa Xapau—BaitHOepray, «/[Buxkyiiue cuibl 3BOJTIOLUNY, «IDKOJIOTHYECKas
M30JISALUS TIOMYJISIIANA CeBaHCKOM (openmy», «I eorpaduueckas U30ISAIMS JTUCTBEHHUIIBI CHOMPCKON U
JUCTBEHHUIIBI Jaypckoiy, «llomynsnnoHHbIe BOJIHBI YUCIEHHOCTH XWIIHUKOB U JKepTBY», «Cxema
JICUCTBUSL €CTECTBEHHOTO o0TOOopa», «Dopmbl OOprOBI 3a CyliecTBOBaHHE», «VHIyCTpHATBHBIN
MEJTaHU3M», «KuBble  HCKOMaeMbIey, «ITokpoBUTENbCTBEHHAs ~ OKpacka  YKHBOTHBIX»,
«[Ipenynpexaaromas OKpacka >KUBOTHBIX», «DH3HONOTHYecKre agantauuny, «lIpucrnocobieHHoCTh
OpraHU3MOB M €€ OTHOCUTENbHOCTH», «Kputepuu Buma», «Bunbl-nBoitHukn», «CTpykTypa Buia B
npupoze», «CrmocoOsl BHI000pa3zoBaHus», «l'eorpadpuyeckoe BugOOOpa3oBaHue TPEX BHUIOB
JaHAbIIeR», «DKOJIOTHYeckoe BUAO0Opa3oBaHME BUIOB CHHHI, <«lloaumionabl pacTeHuin»,
«KanyctHo-peneunslii ruOpum».

O6opynoBanue: repOapu pacTeHU, KOJUICKIIMM HACEKOMBIX, dYydella MTHUIl U 3Bepeil ¢
MpUMEPaMH Pa3IMYHBIX MMPUCIIOCOOICHNH, Yydera NTULl U 3Bepeil pa3HbIX BUIOB, repOapHH pacTCHUI
ONM3KUX BUIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOaMHU.

JlabopaTtopHasi padora «BrisiBJIeHHE H3MEHUYNBOCTH y 0COOEH OJTHOTO BUIA.

JlaGopaTopnas  padora  «lIpucmocobieHuss OpraHMU3MOB W  HX  OTHOCHUTEIbHAs
11e1eco00pa3HOCThY.

JlaGopaTopnas pa6ora «CpaBHEHHE BUAOB IO MOPPOIOTUIECKOMY KPUTEPHUIO).

Tema 3. Makpo3Bosonusi 4 eé pe3yJbTaThl

Metoasl u3yueHuss MakposBoitouud. [lajgeoHTomOornyeckue METONbl U3YyYEHHUS SBOJIOLHUU.
[epexoanbie GOpMbI U GUITOTEHETUIECKHE PSIIBI OPTAHU3MOB.

buoreorpaduyeckue MeToapl n3ydeHus 3ostonuu. CpaBHenue (Giaopsl U hayHbl MATEPUKOB U
ocTpoBoB. bruoreorpadudeckue odactu 3eMian. BUIbI-3HIEMUKN U PEITUKTHL.

DOMOpHONOTHYECKHEe U  CPaBHUTEIHHO-MOP(OIOTHUECKHEe METOAbl H3YYCHHS SBOJIIOIUH.
'enernyeckue MeXaHU3Mbl DSBOJIOIMM OHTOI€HE3a U TOSIBICHUS HBOJIIOLMOHHBIX HOBIIECTB.
['oMonornyHbpie U aHaANOTWYHBIE OpraHbl. PyaumeHTapHBbIe OpraHbl M aTaBU3MbL. MOJEKyJISIpHO-
reHeTUYeCKue, OMOXMMHUYECKHE U MaTeMaTUYECKUE METOAbl U3YyUEHHs 3BOJIOLMHU. ['OMONOrHuYHbIE
reHbl. CoBpeMeHHbIE METO bl TOCTPOCHUS (PUITOT€HETHUECKUX JEPEBhEB.

XPOMOCOMHBIE MyTallU1 U IBOJIIOLIMSI TEHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBWiIa) ABOMIONUU. [Ipunyun cmenvt @ynxyuti. HeoOpaTUMOCTh
HBOJIIOLUH. AanTUBHAas paguainys. HepaBHOMEPHOCTb TEMIIOB HBOJIOLHH.

JdemoHcTpanuu

[optpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. I'ekkens.

Tabmuubr 1 cxeMbl: «DUITOTEHETUUECKUH PsI JIOMAAn», «APXEONTEPUKC», «3BEpO3yObIe
amepsl», «Crerouedans», «PuanOGUTHY, «CeMeHHble TanoOpOTHUKI», «buoreorpapuueckue 30HbI
3emum», «/peitd xonTuHEHTOBY», «PenmukTb», «HavanbHple cTaguy SMOPHUOHAIBHOTO Pa3BHTHS

16



MO3BOHOYHBIX KMBOTHBIX», «'OMOJIOTHYHBIE U aHAJIOTHYHbIE OpraHbDy, «PyTUMEHTbI», « ATaBU3MBDY,
«XpomMocoMHbIE HaOOpHI YeIoBeKa M IIMMIAH3e», «[JaBHbIE HampaBlIeHUs 3BONIONMMY», «OO0IMe
3aKOHOMEPHOCTH 3BOJIFOLIUI.

OO6opynoBaHue: KOJUIEKLINHU, repOapuu, MyJISHKM UCKOMAeMbIX OCTaTKOB OPTaHU3MOB, MYJISKH
TOMOJIOTMYHBIX, AaHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHune U pa3BuTHE )KU3HU HA 3eMiie

Hayunble runoTes3sl NpoUCXoKICHHS KU3HU Ha 3emuie. AGuorene3 u nancnepmusi. JloHaydHble
MIPEJICTABICHUSI O 3apOKICHUM XHU3HU (KpealuoHM3M). ['HMmore3a MOCTOSHHOTO CaMO3apOKJICHUs
XKU3HU U €€ onpoBepskeHue onbitamu . Penu, JI. Cnasmumannanuy, JI. Iactepa. [Ipoucxoxaenue »ku3Hu
1 acTpOOHOJIOTHSI.

OcHOBHBIE 3Tanbl HeEOpraHudeckoil sBomtouuu. [lnanerapnas (reojoruueckasl) SBOJIOLUS.
Xumudeckasi 3BOJIIOIMSA. AOMOTEHHBIM CUHTE3 OPTaHMYECKUX BeIIecTB U3 Heopranudeckux. OmbiT C.
Mwumnepa u I'. lOpu. O6pasoBanue moiammepoB u3 MoHoMmepoB. KoarepsatHas rumoreza A. U.
Omnapuna, rumoTe3a nepBu4Horo OynboHa Jx. XomaeiHa, reHetmdeckas rumoteza . Mémnepa.
Pu6o3umer (T. Yekx) um runoresa «vupa PHK» VY. T'mnbepra. ®opmupoBanue MeMOpaH u
BO3HMKHOBEHUE MTPOTOKJIETKH.

Ucropus 3emnu u Merons! €€ usyuenus. Mickonaemble OpraHndeckue OCTaTku. I'eoXpoHoI0rus
u e€ meroabl. OTHOCUTENbHAS M a0CONIOTHAS T€OXpOHOJOrus. ['eoxpoHoIornyeckas ImiKana: 30HBI,
3pBbl, IEPUOJIBI, STIOXH.

HauanpHpie sTanmbl opraHnyeckoi sBoiouud. llosBieHHe W 3BOIONUS MEPBBIX KIETOK.
OBomonust  Metabonu3Ma. BosHuUKHOBEHHE TepBBIX 3KocucTeM. CoBpeMeHHBIE MUKPOOHBIE
OMOTUIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpokapruoThl ¥ 3yKapHOTHL.

[Ipoucxoxxaenne H>yKapuoT (CUMOMOTeHe3). DBOJIOIMMOHHOE MPOHMCXOXKIECHUE BHPYCOB.
[IpouncxoxaeHne MHOTOKJIETOYHBIX OPTraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHoOBHBIE ATanbl HBOJIOLMU BBICHIMX pacTeHui. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pacteHuii Ha cyury. [losiBneHue CriopoBBIX pacTEHUI U 3aBoeBaHUE UMHU CylIU. CEMEHHbIE PACTEHMUS.
[IpoucxoxaeHne BETKOBBIX PACTEHUN.

OCHOBHBIE 3Talbl SBOJIONNHN KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI JKUBOTHBIX. BeHackast
¢dayna. KemOpuiickuii B3pbIB — TOSIBIIGHHE COBPEMEHHBIX THUIOB. [lepBbie XOpAOBBIE >KUBOTHBIC.
’Ku3Hp B Boze. DBONONMS TO3BOHOYHBIX. [Iponcxoxnenne ampuduit u pentwmii. [Ipoucxoxnenne
MiekonuTamux W ntull. [lpuHnun kmoyeBoro apomopdoza. OcBoeHue Oecro3BOHOYHBIMU H
MT03BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTtHe xu3HM Ha 3emie IO 3paM M IEpUOJAM: apXxei, IPOTEpO30i, Nale030il, ME3030i,
KaifHO301. OOmas XapakTepuCTUKa KJIMMaTa M TeoJIorMueckux mpoueccoB. IlosiBnenne u pacuser
XapaKTepHBIX OPraHuW3MOB. YTJeoOpa3oBaHHE: €ro YCIOBUS U BIMSHHE Ha Ta30BBI COCTaB
aTMoc(hepsl.

MaccoBble BbIMUPaHHMSI — OKOJOTMYECKHE KpPHU3UCHI Mponuioro. IlpuumHbl M cieactBus
MaccoBbIX BbIMHUpaHH. COBpPEMEHHBIH 3KOJOTMYECKUIl KpHU3HC, €ro ocobeHHocTH. [Ipobnema
COXpaHeHHus OrMopa3zHooOpas3us Ha 3emiie.

CoBpeMeHHass CHUCTEMa OPraHMYEeCKOro Mupa. I[IpUHIMIEI KiIacCH(PHUKAIUKA OpPraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoncTpanuu

[Toptpetrer: ®@. Pean, JI. Cnammanunanu, JI. ITactep, . . MeunukoB, A. M. Onapun, Jx.
Xonaeitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Pemn», «Cxema ombita JI. Ilactepa mo wu3yueHuto
camo3apokJaeHust kusHu», «Cxema oneita C. Mwmepa, I'. IOpn», «Ortanmel HeopraHmdeckou
3BOJIIOLHNY, «I'€eoXpoHOIOTHYecKas mKanay, « HauanpHble 3Tansl OpraHnyecKon 3BOIOINN», «Cxema
o0pa3oBaHMs dyKapuoT MyTéM cuMOuorenesa», «Cucrema XMBOH NMpuponb», «CTpoeHHe BUpYycay,
«Apomopdo3sl  pacteHuity, «PurmoduTH», «OXHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHbIE
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BoJOpocHny, «Mxmy», «IlanopotHukny, «['onocemenHble pacTeHus», «OpraHbl IBETKOBBIX PACTEHUID,
«Cxema  pa3BUTHUS  JKMBOTHOIO  Mupa», «Apomopho3bl  KHUBOTHBIX»,  «lIpocTeitmmey,
«Kumreunononoctusie», «llmockue uepBu», «Unenucronorue», «PviOb», «3eMHOBOIHBICY,
«ITpecMmbikaromuecs», «lltunpy, «Miaekonutarommuey, «Pa3BUTHE KHU3HU B apXEUCKOM 3pey,
«Pa3BuTHE XM3HU B IPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B IAJICO30MCKON spe», «PaszBurue
JKU3HU B ME3030MCKOM 3pe», «Pa3BuTHE XKM3HM B KallHO30MCKON 3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOTO MUPAY.

O6opynoBaHue: repbapuu pacTeHUN pa3IMUYHBIX OTHEIOB, KOJUIEKIMM HACEKOMBIX, BIa)KHBIC
npenaparbl JKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX
JKUBOTHBIX, Yy4desla NTHUI] U 3BEpEH, KOJUIEKIIMH OKaMEHEJIOCTEH, MOJIE3HBIX HMCKOMAEMBIX, MYJISIKHU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas JadopatopHasi padora «MoxenupoBanue oneiToB Mumnepa—tOpu 1o
M3yYeHHUIO a0MOT€HHOT0 CUHTE3a OpPraHWYEeCKHX COSANHEHH B IEPBUYHOM aTMochepe».

JlaGopatopnas padora «/3yueHue u onrcaHue UCKOMAeMbIX OCTATKOB APEBHUX OPTAaHU3MOBY.

IpakTnyeckas padora «/I3yueHne ocoOEHHOCTEH CTPOCHUSI PACTEHUN Pa3HBIX OTAEIOBY.

IIpakTHyeckas padora «/I3yuenue 0coOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxo:kaeHne 4eJ10BeKa — AHTPONOreHe3

Pa3zpgensl u 3anaun anTponosiornv. MeToapl aHTPONOJIOTHH.

CraHOBJIEHHE TPEJCTABIECHUNH O MPOUCXOXKIECHUM 4YEJIOBEKA. PelWruo3HbIE BO33pPEHMS.
CoBpeMeHHbIE HayYHbIE TEOPUU.

CxoncTBO yenoBeka ¢ KMBOTHBIMU. CHcTeMaTHUECKOE MOJIOKEeHUE uenoBeka. CBHUAETENbCTBA
CXOACTBa YEJOBEKa C JKUBOTHBIMHU: CPaBHUTEIBbHO-MOP(OIOTHYECKHE, 3MOPHOJIOTHYECKHE,
¢uznonoro-6MoOXMMUIECKUe, moBeaeHYeckne. OTINYMs YeloBeKa OT KUBOTHBIX. [IpsaMoxoxiaeHne u
KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. PazBuTHe roJIOBHOIO MO3ra U BTOPOW CUTHAIbHOW CHUCTEMBI.

JBwxymme cuibl ((GakTopbl) aHTpPONOreHe3a: Ouoyiorhdeckue, couuanbHble. COOTHOIIEHUE
OMOJIOTMYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaJWU aHTpororeHe3a. PaHHHMe yenoBexkooOpa3Hble 00€3bSHBI (MPOKOHCYINBI) H
paHHHE TOHTHUIBI — OOIIME MPEAKH YeIOBEKOOOpa3HbIX 00€3bsH M JoJed. ABCTpPAJIONUTEKA —
JIBYHOTME TMpenku JioAci. YenoBek ymenblid, MEPBbIE H3TOTOBICHUS OpyAMil Tpynaa. YemoBek
MPSMOXOISAIINI U TIEPBBIA BBIXOA JrOZCH 3a npenensl Adpuku. Uenosek reinenpoeprekuii — oOmmit
IIPEAOK HEaHJEPTAIBCKOIO YEJIOBEKA M YEJIOBEKAa Pa3yMHOro. YelmoBeK HEaHIEPTAIBbCKUN Kak BUJ
JIOJEeN XOJOJHOrO KiIMMata. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA, JACHUCOBCKUWA 4YEJIOBEK,
OCBOCHHE KOHTHHEHTOB 3a npenenaMu Adpuku. [laneoreneTika u najieoreHoMHuKa.

DBOJNIOIUS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHbIH OTOOp B MOMyJSIMIX YelIOBEKa.
MyTanuoHHbIi mporiecc ¥ monuMopdusMm. IlomynsimonHsie BOJHBI, Jpei¢ TeHOB, MHUTpAlUs WU
«3(pdexT ocHOBaTEN» B MOMYJISALUAX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue packl. [lorstue o pace. bonbime pacel: eBporeouHas (€Bpa3uiickas), aBcTpaio-
HerpouHas (PKBaTopHaabHasi), MOHTOJIOUIHAS (a3UaTCKO-aMepuKaHckas). Bpemst u myTu pacceneHus
yelnoBeka 10 IutaHere. EAMHCTBO 4enoBedeckux pac. HaydHas HECOCTOSATENBHOCTH pacH3Ma.
[IpucnocoOaeHHOCT YenoBeKa K pa3HbIM yCIOBUSIM OKpY Karolleil cpensl. Biusaue reorpaduyeckoit
cpensl U Aperida TeHOB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YEIIOBEKA.

MexaucuuIUIMHApHBIE ~ MeTOoAbl B (u3M4YecKodl  (OMONIOTMYECKO)  aHTPOIOJIOTHH.
DBOJIIOIIMOHHASI AHTPOIOJIOTHS U TaJIC0AHTPOIOJIOTUSl YEJIOBEYECKUX Momysiui. buocouuanbHbie
HCCIIeIOBaHMs MPUPOAbl YenoBeka. VcciaenoBanue KO3BOMIONUN OMOJIOTHYECKOTO U COLUAIBHOIO B
YEJIOBEKE.

JdemoHcTpanuu

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

Tabmuuer w  cxembl: «MeTtonbl  aHTpomoyioruu»,  «['OJOBHOM  MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB, «CKeNneT dYenoBeKa M CKeleT [uMnaH3e», «PyauMeHTbl u
aTaBU3MbDY,  «/IBMKyIlMe  CHJIBI  aHTPONOreHe3a», «OBOJIOLMOHHOE  JPEBO  YEJIOBEKaY,
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«ABcrpanonurek», «YenoBek ymenslit»y, «YemoBek NPAMOXOIAUINI, «/[eHHCOBCKUI YeT0BEK»
«Heanpepranpup», «KpoMmanboHUb, «IIpenku denoBekay, «ITambl 3BONIOLIUN 4YeIOBEKa», «Packl
YEJIOBEKAY.

OO6opynoBaHue: MYJSHKH OKaMEHEJIOCTEeH, MpeaIMEeTOB MaTepuaibHOW KyJIbTypbl MPEIKOB
4enoBeka, pernponaykiuu (hotorpadum) KapTuH ¢ MUQPOIOTUISCKUMHU U OMONEHCKUMU CIOKETaMU
MIPOUCXOXKACHUS YenoBeka, pororpaduu HaX0JA0K UCKOMaeMbIX OCTATKOB YEJIOBEKa, CKEJIeT YeloBeKa,
MOJIEJIb YEpera YeJIOBeKa U yepena IMUMIIaH3€, MOJENb KUCTH Y€JI0BeKa U KUCTHU IIUMIIaH3€, MOJEIN
TOpCA MPEJKOB YEIOBEKA.

JlaGopaTopHas padora «/3ydueHue ocoOOEHHOCTEH CTPOCHMS CKeJeTa YeJIOBEKa, CBS3aHHBIX C
MPAMOXOXKIECHUEM.

IIpakTnyeckas padora «/3yuyeHne 3K0JIOTMYECKUX aJalTallui YEIOBEKay.

Tema 6. DK0JI0THS — HAYKa O B3aMMOOTHOILIEHHUSIX OPraHM3MOB M HAJAOPraHU3MEHHbIX
CHCTEM C OKpPYXKawLei cpeaoi

3apoxaeHne U pa3BUTHE dKoJoruu B Tpyaax A. 'ym6onbara, K. @. Pynse, H. A. CeBepiiosa, D.
I'exkens, A. Tencnu, B. H. Cykauépa. Paznensl u 3amaun skojoru. CBsi3b 3KOJOTMU C JAPYTUMU
HayKaMH.

Metonpl skosnorud. lloneBble HaOmMOIEHHA. DKCIEPUMEHTHl B OKOJOTHH: TPHPOIHBIE U
naboparopHbie. MoaenupoBaHUE B DKOJOTUH. MOHUTOPUHT OKPY’KAIOLIEH Cpeapl: JOKAJIbHBIMH,
PErHOHANIbHBIN U TJI00AIbHBIN.

3HauYE€HHE SKOJIOTMYECKUX 3HAHUM Ul 4esloBeKa. JKOJOTMYECKOEe MUPOBO33PEHUE KaK OCHOBA
CBSI3€M yenmoBeuecTBa C NpUpoaod. DOpMHUPOBAHUE SKOJOTMYECKOW KYJIBTYPbl M 3KOJIOTHYECKOMN
IPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymGonbar, K. @. Pynawse, H. A. Ceseprio, 3. I'ekkenb, A. Tenciu, B. H.
Cykaués.

Tabmubsr u cxembl: «Paznensl skomorum», «Mertonbl skojorum», «CxeMa MOHUTOpPUHTA
OKPYKarOIIEH CpeabDy».

JlaGopaTopnas padora «/3yueHrne MeTO10B YKOJIOTUUECKUX UCCICIOBAHUI.

Tema 7. OpranusmMsl U cpea 0OOMTaAHUSA

Dkojorudeckre (GakTopbl M 3aKOHOMEPHOCTU WX AeicTBusa. Kinaccupukamus 3KOIOTHYECKUX
¢dakTopoB: abWoTHUECKHe, OmoTHdeckue, aHTpornoreHHple. OOmMe 3aKOHOMEPHOCTH JCHWCTBUS
skonoruueckux (¢akropoB. [IpaBuno munumyma (K. Hmpenrens, FO. JIubGux). TomepaHTHOCTH.
OBpUONOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKkojoruueckuii (axrtop. JlefcTBUE pa3HBIX YYacTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOIMYECKHE IPYIIbl pACTEHUI U KUBOTHBIX MO0 OTHOLIECHUIO
K cBeTy. CurnanbeHas poiib cBeta. oTonepuoausm.

Temmepatrypa kak odKojormueckuii Qaxrop. JlelcTBHEe TemmepaTypbl Ha OpPTaHU3MBEL.
[lolikuoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxnocTs Kak 3konormueckuit paxrop. [Ipucrnocodbnenns pacteHuil K moaep>KkaHuio BOJIHOTO
Oanmanca. Kmaccuduxamus pacreHuil mo oTHomeHHIO K Boje. [lpucmocoOneHuss >XKUBOTHBIX K
M3MEHEHHUIO BOJHOIO PEXHUMA.

Cpenpl oOuTaHUS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAsA, I[IOYBEHHAs, TJIyOMHHAS
MOJINOYBEHHAs, BHYTpUOpPraHu3MeHHas. DOU3NKO-XUMHUYECKHE OCOOEHHOCTH cpell OOuTaHus
opranu3moB. [IpucnocoOaeHust OpraHu3MoB K KU3HU B pa3HbIX Cpelax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE PUTMbL. CyTOUYHBIE W TOJAMYHBIE PUTMBI.
[IpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM KU3HH.

XKuznennole Qopmbl opranuzMoB. [loHstue o >xu3HeHHOW ¢(opme. JKusHeHHBIE (GOPMBI
pacTeHMii: JepeBbsl, KYCTapHUKH, KyCTApHUYKH, MHOTOJETHHE TpaBbl, OJHOJIETHHUE TPaBbI.
XKuznennole GopMbl KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U
o0Opaza KU3HH.

19



buotndeckue ¢akropbl. Buasl OMOTHYECKUX B3aWMOACUCTBUN: KOHKYPEHIIHS, XHUIHUYECTBO,
cuM6uo3 u ero Qopmel. [lapasuTusMm, koomepamus, MyTyaJlu3M, KOMMEHCATH3M (KBapTUPAHTCTBO,
HaxsieOHnuecTBo). Herpoduueckue B3aumoneicTBust (Tommuyeckue, ¢Gopudeckue, (adpudeckue).
3HaueHne OMOTHMYECKMX B3aUMOJICHCTBUM Ui CYLIECTBOBAHMS OPTraHW3MOB B Cpelle OOMTaHMS.
[IpuHIKIT KOHKYPEHTHOTO UCKITIOUEHHUS.

JdemoHcTpauuu

Tabmumpl U cxembl: «IKojorudeckne QaxToper»y, «CBETOBOW CHEKTP», «IKOJIOTHUYECKUE
TPYIIIBl KUBOTHBIX IO OTHOIICHHIO K CBETY», «TelIoKpOBHBIE »KHUBOTHBIEY, «XOJOJIHOKPOBHBIE
KUBOTHBIEY», «DU3HONOTHUECKHE aJaNnTaldd >KUBOTHBIX», «Cpembl OOWTaHHS OpraHU3MOBY,
«buonornyeckne putMmbl», «KuzHeHHole (Gopmbl pacteHuit», <«KuzHeHHbIE (OPMBI KUBOTHBIX),
«IJKOocHUCTeMa MIMPOKOJIMCTBEHHOTO Jiecay, «IJKocHCcTeMa XBOWHOro ieca», «llemum mnuTanusy,
«XumanaectBoy, «Ilapasutuszmy», «Konkypenmms», «Cumonosy, «KommeHcammnzm.

O6opynoBanue: repdapuu pacTeHUN U KUBOTHBIX, MPUCTIOCOOICHHBIX K BIUSHUIO Pa3TUYHBIX
9KOJIOTHYECKHX (haKTOPOB, repOapruu CBETOFOOMBBIX, TCHETIOOMBBIX W TCHEBBIHOCIUBBIX PACTECHUH,
CBETOJIIOOUBBIC, TCHETIOOMBBIC M TEHEBBIHOCIHMBBIE KOMHATHBIC PACTEHUS, TepOapuu W KOJIICKIIMH
TEIUIONMIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTOMYMBBIX pACTEHHUil, yyueia MNTUILl U 3Bepeld, repdapuu
pacTeHMIA, OTHOCSIIUXCS K THrpoduTam, Kcepoputam, mMe3opuTaM, KOMHATHBIC PACTCHHS JaHHBIX
Ipyni, KOJJIEKIUU XUBOTHBIX, OOMTAIOIIUX B Pa3HBIX cpefax, repOdapuul U KOJUIEKIUU PacTeHUH U
YKUBOTHBIX, 00JIAJJAIONINX YEePTAMH TPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHCHUSM YCJIOBHM JKHU3HH,
repOapuu M KOJJIEKIIUU PACTEHUHN U )KMBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (POPM, KOJUIEKIMH KUBOTHBIX,
YYaCTBYIOIMINX B PA3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHUSX.

JlabopaTopHasi padota «BrisiBiIeHHE TPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSHHIO CBETaY.

JlaGopaTopnass padora «BbISBICHHE TNPUCIOCOOJNICHUH  OPraHU3MOB K  BIIMSIHUIO
TEMIIEpaTypPbD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHIA U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. JkoJi0rusi BUA0B U MOILYJIS UM

DKOJOTHYECKHE XapaKTepucTuku momysiud. [lonmymnsius kak Ouonorndeckasi cucrema. Poib
HEOJIHOPOJHOCTH cpeabl, Pu3ndeckux 6aprepoB U 0COOEHHOCTEH OHOJIOTUH BHIOB B (POPMUPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYphl momyisiuid. OCHOBHBIC TIOKa3aTEIN TMOMYJISIUN: YHCICHHOCTb,
IJIOTHOCTh, BO3pAcTHasi M MOJOBasi CTPYKTypa, POKIAEMOCTh, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaIus.

DKoJyioruueckasi CTpykrypa mnonyiasauud. OLEeHKa 4YUCIEHHOCTH momyjsauuu. JluHamuka
monyJAMu U €€ peryisaius. bUOTHYeCKuil MOTEHIMAN MOMYJSIUU. MoJaenupoBaHue TUHAMUKHU
nonyyauuu. Kpusble pocta yMciIeHHOCTH nomyisiuuu. KpuBble BBKUBaHUA. Perynsuns 4MciIeHHOCTH
MOMYJIALMKA: posib (PAKTOPOB, 3aBUCAIINX M HE 3aBUCAIINX OT MJIOTHOCTH. DKOJOTUYECKHE CTPATETHH
BU0B (I'- 1 K-cTparerun).

[Tonsatne 00 »SKojmornueckoi Hume Buga. Mecrooburanne. MHoromepHass MOJEb
skosiornyeckor Humm Jx.M. XarunHcona. Pasmepsl skosnormyeckou Humu. IloTeHnmanbHas u
peann30BaHHAs] HUIIIN.

Buxn kak cucrema mnomynsuumid. Apeansl BUIOB. Buasl M UX KU3HEHHBIE CTpaTErvH.
DKOJIOTHUECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEACHUS U MUTPALMW KUBOTHBIX. BUONIOTrMYeCKHe MHBA3UU UY>KEPOJHBIX
BHJIOB.

JdemoHcTpanuu

IToprper: Ix. K. XaTuyuHCOH.

Tabmuubl ¥ cXeMbl: «IKOJOTUYECKHE XapaKTEPUCTHUKU momyssmun», «lIpocTpaHcTBeHHAs
CTPYKTypa nomyisinun», «Bo3pactHbie mupamMuabl nonyiasiuun», « CKOpOCTh 3aCEeIeHHs] TOBEPXHOCTH
3eMII pa3IMYHBIMU OpraHu3MaMmu», «Mojens sxonorndeckoit aumu /x. M. XatanHcoHay.

O6opynoBanue: repOapuu pacTeHUN, KOJJIEKIIUU )KUBOTHBIX.

JlabopaTropuasi padora «[IpucrnocoOneHust CEMsH paCTEHUH K PACCETICHUIOY.
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Tema 9. Jko0rus cood1mecTB. IKOJOTHYeCKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBs3M MeXIy OpraHu3Mamu B
OuoreHose.

DxocucTema Kak oTkpbiTas cuctema (A. JIx. Tencnn). dyHkImoHanbHbIe OJJOKA OPraHU3MOB B
HKOCHUCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, peayleHTol. Tpoduueckue ypoBau. Tpoduueckune nenu u
cetd. AGnotnueckue 010ku 3kocucteM. [1ouBbl U mibl B 3kocucteMax. KpyroBopoT BemiecTB U MOTOK
SHEPTUM B 3KOCUCTEME.

OcHoBHbBIE TIOKa3aTeNM HKOCUCTeMBbl. buomacca u mpoAyKuMs. DKOJOTUYECKHE MHPaMUIbI
gucel, OMOMacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Dayxmyayuu. HanpapieHHBIC
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CyKLecCHU. [lepBUYHbIE U BTOPUYHBIE CYKIIECCUU M UX MPUYUHBI.
AHTpOTIOTEeHHBIE BO3JICHCTBUA Ha cykieccuu. KnmmmakcHoe cooOmiecTBo. bnopasnoo6pasue u moiHoTa
KpPYTOBOpPOTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIIECTB.

[IpupongHbie 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl Mopeu U OKeaHos.
Orocucmemvl myHop, 1eco8, cmenetl, NyCMulHb.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBL.  ArposkocucteMa.  ArponeHo3.  Paznmuums — Mexay
AQHTPOIIOTEHHBIMH U IPUPOAHBIMH SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoxackas ¢mopa u ¢dayna.
CunaHTpOnU3aIys ropoJcKor ¢ayHsl. bruonornueckoe u X03iCTBEHHOE 3HAYCHHE arpodKOCUCTEM U
ypOOdIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHUSI OCHOBHBIX B3aMMOJCHUCTBHI OpPraHU3MOB B JKOCHUCTEMAX.
Ponv kackaonoeo sgpgexma u 6u006-30ugpukamopos (Knouesvix 6ud08) 8 QYHKYUOHUPOBAHUU
skocucmem. llepeHOC BSHEpPruM M BEIIECTB MEXAY CMEXKHBIMM 3KOCHCTEMAMH. Y CTOHYMBOCTH
OpPTraHU3MOB, MOMYJISINI U YKOCHUCTEM B YCIOBUSAX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JICHCTBHIA.

Mexanusmbi 6030eticmeuss 3a2pAa3HeHUll PA3HbIX MUNO8 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOB8bI IKOIO2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
6030eticmaus. MeTo070TUsl MOHUTOPUHIA €CTECTBEHHBIX M @HTPOIIOTEHHBIX 3KOCHCTEM.

JdemoHcTpaunu

[Toptper: A. JIx. Tencau.

Tabmumpel u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa IIUPOKOJIUCTBEHHOTO Jiecay,
«DJKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B  JKOCHCTEMEY,
«KpyroBopot BeriecTB B skocucTeMe», «Llenu nutanus (macTOUIIHAs, AETPUTHAS )», « DKOJIOTUYECKas
nupamMmia gyucen», «IKoJorndyeckas nupaMmuga Ouomacch», «IKOJIOTHYECKas MUpaMUJa SHEPTUN»,
«O0OpazoBanne Oomnora», «llepBuuHas cykueccus», «BoccraHoBIeHHE Jieca TOCIE MOXKapay,
«9JkocucteMa o3epa», «ArpoueHo3», «Kpyroopor BelleCTB M NOTOK SHEPrUUM B arpoleHO3e»,
«IIpumepsl ypbosKkocucTEM.

OO6opynoBanue: repoapuu pacTeHUH, KOJUICKIINA HACEKOMBIX, Uydelia IITUI] U 3BEpei, repoapun
KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHI, aKBAPUYM KaK MOJIETb SKOCUCTEMBI.

IpakTnyeckas padora «/I3yuenne u onrcanue ypooIKOCHCTEMBDY).

JlaGopaTopnass pabGora «M3yueHue pa3HOOOpa3usi MENKUX TMOYBCHHBIX UJICHHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

JKCKYypeusi «IKCKypcus B TUIHMYHBIA OuoreoneHo3 (B AyOpaBy, Oepes3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM TOWMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKCeKypeus «IKCKypCHsl B arpodKOCHCTEMY (Ha MOoJie WK B TEIUIMYHOE X03SIHICTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTemMa

bruocdepa — obmemianerapuas 000s09Kka 3eMJIH, T/I€ CYIIECTBYET WM CYIIECTBOBAjIa KU3Hb.
Pa3Butue npencrasnenuit o 6uocdepe B Tpyaax J. 3tocca. Yuenue B. . Bepnanckoro o 6uocepe.
Ob6nactu Ouocdeps! u e€ coctan. XKuBoe BemiecTBo Ouocheps! U ero QyHKIUH.
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3aKOHOMEPHOCTH cyliecTBOBaHUsi Ouocdepsl. OcobeHHOCcTH Ouocdepbl Kak TI00ambHOM
sKkocucTeMbl. /[uHamuueckoe paBHoBecue B 6uocdepe. KpyroBopoTsl BemiecTs 1 OMOreoXMMHYECKHE
UK (yriaepoaa, a3oTa). PUTMu4HOCTS siBieHU# B Onocdepe.

3onanbHOCTH OWocheprl. [lorsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIE Jieca,
CMEIIaHHbIE M IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MYCTbIHH, TPONMUYECKUE Jieca,
BBICOKOTOPBs. KiuMar, pacTUTENbHBIN U )KUBOTHBIM MUP OMOMOB CYIIITH.

CtpykTypa ¥ (QYHKIHUS KHBBIX CHUCTEM, OIEHKAa WX PECypCHOTO MOTEHIUana W OuOoChEepHBIX
dbyHKIMA.

JdemMoHcTpanuu

[Toptpetsr: B. U. Bepuanckuid, 3. 3rocc.

Tabmuuer u cxemsl: «['eocdepsr 3emmm», «KpyroBopor azora B mpupone», «KpyroBopot
yraepoaa B mpupoze», «Kpyrosopor kucinopoma B mpupoae», «KpyroBopoT Boabl B HpHpOIE»,
«OcHoBHBIE OMOMBI cymmy, «Knumarmueckue mosica 3emnu», «TyHapay, «Taiiray, «CMemaHHBINA
necy, «llIupokonucTBeHHbIN Jecy», «Ctenby, «CaBaHnHay, «[IycTbiHs», « Tponudeckuil gecy.

O6opynoBanue: repOapuu pacTeHUN pa3HBIX OMOMOB, KOJUIEKIIUY KHUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamomias cpeaa

DKOJIOTUYEeCKHE KPU3KCHI M MX MpUYUHBI. Bo3aeilicTBue denoBeka Ha Ouocdepy. 3arps3HeHue
BO3yIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsisHeHHE BOJIHOUM cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue knnmara.

AHTpPOIIOTeHHOE BO3CMCTBHE HA PACTUTENbHBIN U KUBOTHBIA Mup. OXpaHa pacTUTEIHLHOTO U
KUBOTHOTO Mupa. OCHOBHBIE TPHHIMIIEI OXpaHbl NMpupoabl. KpacHeie kHurH. Ocob0 oxpaHseMbie
npupoaabie Tepputopun (OOIIT). botannveckue caapl ¥ 300JI0THIECKHE TTAPKHU.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOTO pa3BUTHUS 4YEJIOBEUECTBA M MPUPOABI. ParmoHanbHOE
MIPUPOIONOIB30BaHUE M COXpaHEHUE OUOIOrHYEcKOTo pa3Hooopasus 3emiin. Ob1IMe 3aKOHOMEPHOCTH
rII00ANBHBIX JKOJIOTUYECKUX KpPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCAa M €ro BEpOsSTHHIC
MIOCIICZICTBHSI.

Pa3BuTne METOOB MOHUTOPHMHIra pa3BUTHs ONACHBIX TEXHOI'€HHBIX HpoueccoB. Cucmemuvle
uccnedosanusi  nepexooa K - pecypcocbepezaiowelt. U KOHKYPEHMOCNOCOOHOU  SHepeemuKe.
buonocuueckoe pasnoobpazue u o6uopecypcwi. Hayuonanouvie ungopmayuounvie cucmemvl,
obecneuusaiowue 00Cmyn K UH@opmayuu no COCMOSHUN OMOelbHblX 8Uud08 u 3xocucmem. OcHOBbI
9KOpeaburumayuu IKocucmem u cnocob6oe bopvowvl ¢ buonospedxcoenuamu. Pexoncmpykyua mopckux
U HA3EMHBIX IKOCUCTNEM.

JdemMoHcTpanuu

Tabmumpl U cxeMbl: «3arpsizHeHue atMochepb», «3arps3HeHne ruapocdepbl», «3arps3HeHue
nouBel», «llapHuKoBEIT 3hdexkT», «Ocobo oxpaHseMble TPUPOAHBIE TeppUTOpUN», «Moaenn
YOPaBISEMOTO MUPAY.

OGopynoBanue: Qotorpaguu OXpaHsIEeMbIX pacTeHH U KUBOTHBIX KpacHoit kuurm Poccuiickoit
®enepaunn, KpacHoli KHUTH peruoHa.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTA HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOSHHUS OOYYaIOIUMHUCS MPOrPaMM
CpeIHEro o011ero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIC U MIPEAMETHBIE.

B crpykType NUYHOCTHBIX pe3yJbTaTOB OCBOCHHUS MPOrPaMMbl MO OHOJOTHH BBIJEIECHBI
CJIEYIOIINE COCTABJISAIOUINE: OCO3HAHNE O0YUYaIOLUMMUCS POCCUNCKON IPaKJaHCKON MAECHTUYHOCTU —
TFOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPENEICHUIO, Haauyue MOmusayuu X
00y4YeHHIO OWOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHHX YOSKICHHH JTHMYHOCTH HAa OCHOBE
KITFOYEBBIX [IECHHOCTEH U MCTOPUYECKUX TPATUIUI pa3BUTHSI OMOIOTMYECKOTO 3HAHUS, 20MOBHOCHb U
cnocoboHocmes O0YYaIOINXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, MPHUCYUIMMH CHCTEME OHOJIOTHYECKOTO0 OO0pa30BaHUs, Haiuyue npasoCoO3HAHUs
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCHU CMABUMb 1IETTU U CTPOUTD )KU3HEHHbIE TUIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTPaMMbl MO OHOJIOTUM JIOCTHTAIOTCS B €IUHCTBE
y4eOHOW M BOCHUTATEIbHOW JEATEJIBHOCTH B COOTBETCTBHUM C TPAAULMOHHBIMM POCCUHCKUMMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMHU M JIyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe NpaBWJaMd M HOpMaMH IMOBEACHHUS M CIOCOOCTBYIOT IIpoleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUS M CAMOpPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3MLMM JUYHOCTHU, NATPUOTHU3MA U
YBOXEHUS K 3aKOHY U IPABONOPSAAKY, 4YEJIOBEKY TpyJa U CTapLIeMy IOKOJIEHHIO, B3aUMHOIO
yBaKEHUS, OEPEKHOT0 OTHOMICHHS K KYJIbTYpHOMY HACIEAUI0 M TPAJAMIUSAM MHOTOHAIIMOHAIHHOTO
Hapoza Poccuiickoit @enepannu, NpuUpoOe U OKPYKAKOLIEH Cpee.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHUSI Yy4yeOHOro mnpeamera «bHOJOTHS» MOMKHBI OTpaxarhb
TOTOBHOCTh M CHOCOOHOCTh OOYyYalOUIMXCSl PYKOBOJCTBOBAaTHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPHUEHTAIUi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PaCHIMPEHHE >KU3HEHHOTO
ONbITa M ONBITA ACSATEIBHOCTH B MPOLECCE peaJu3alli OCHOBHBIX HANpPABICHUI BOCIUTATEIbHOMN
NeSITeIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:KIaHCKOT0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTH I'PAXkKIAHCKON MO3UIUU 00y4arolerocss Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUIICKOT0 00IIecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESTENbHOCTH HPU CO3JaHHM Y4YEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U TO3HABATEJIbHBIX 33124, BHIIOJTHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTh OMPEAEATh COOCTBEHHYIO MO3MILMIO MO OTHOIICHHUIO K SBJICHHUSIM COBPEMEHHOM
’KH3HU U O0BIACHSTE €€;

YMEHHE YYUTHIBaThb B CBOMX JEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOCHCTBHS
ol ¢ pasHbIMU yOEXKACHUSAMHU, KyJIbTYPHBIMU [IEHHOCTSIMU U COLUAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHS  Y4YEOHBIX,
[I03HABATEJIbHBIX U HCCIIEI0BATENbCKUX 3a7lad, YBaXKUTEJIbHOTO OTHOLIEHUS K MHEHHUIO OINIOHEHTOB
MpH 00CYKIEHNUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUUCKON TPa)kTaHCKOW HISHTHYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepes PonuHOM, TopaocTH 3a CBOM Kpaii, cBol0 Pomuny,
CBOM S3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccnn;

LIEHHOCTHOE OTHOIIECHHE K MPUPOJHOMY HACJIEAMIO M MaMIATHUKAM HPHUPOAbI, AOCTUKEHUAM
Poccuu B Hayke, UCKyCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;
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CIIOCOOHOCTH OIICHMBATh BKIIAJ] POCCUHUCKHUX YYEHBIX B CTAHOBIICHHE M Pa3BUTHE OHOJIOTHH,
TMOHUMAaHUS 3HAYCHUsI OMOJIOTHH B MMO3HAHUH 3aKOHOB MPHUPOJBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

uaeitHast yoexaEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapoaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh HA
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSAM, CO3JAHUI0 CEMBU Ha OCHOBE OCO3HAHHOIO
MPUHSTUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaaULIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSA

ACTETHYECKOE OTHOIICHHWE K MHUpY, BKIIOUas OSCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHUIA;

MMOHMMAaHUE YMOLHUOHAIIBHOTO BO3ICHCTBUS )KUBOM MTPUPOJIBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHUE MPOSIBIATh KauecTBa
TBOPYECKOU JINUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GOPMHUPOBAHUA KYJIbTYPbl 310POBbSi U IMOIMOHAJIBLHOIO
Os1aromosy4usi:

NOHMMaHHE M peanu3alus 3J0pOBOTO M Oe3omacHOro oOpas3a >KHU3HHM (30pOBOE MUTAHHE,
COONIOZICHHE TUTHCHHYECKUX TPABWJI M HOPM, COATaHCHUPOBAHHBIM PEXHM 3aHATHH W OTABIXA,
perymsipHasi pu3nUeckasi akTUBHOCTB), O€pEXXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PU3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

MOHUMaHUE IIEHHOCTU MPaBUJ MHAUBHUIYAIbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBEIACHUS B
CUTYAIUIX, YTPOXKAIOUIUX 37I0POBBIO U KU3HHU JIIOJICH;

OCO3HAaHWE TIOCJIENCTBUA U HENPUSNTUS BPEIHBIX MPUBBIYEK (YyMOTpEOJCHHsS aIKOToJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HAHHUE IIEHHOCTU MAaCTEPCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHBHOHM [€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAaIbHOM HANpPaBIEHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSITEIILHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

UHTEpeC K pa3iuuHbiM cdepaM TpodhecCHOHATHHOM [eATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP OyayImiei mpodeccuy U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUU BCEH KU3HMU;

7) IKOJIOTMYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKU 11eNIecO00pa3HOe OTHOIIEHHWE K MPUPOAE KaK HMCTOYHUKY JKU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHUS,

MOBBIIIICHHE YPOBHSA OKOJOTMYECKOM KYyJIbTYphl: TNPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU WX BO3MOXKHBIX MTOCIJICICTBUN VISl OKPYKAIOIIEH CPEIbl;

OCO3HaHHUE TT00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPo0ieM U MyTel X peleHus;

CIIOCOOHOCTH HCIONIB30BaTh MpUOOpETaeMble MPU U3YUYCHHH OWOJIOTHH 3HAHUS M YMEHHS TPH
pemieHUU TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM TPHUPOIOIOIH30BaHUEM (COOIIOIEHUE TPABUI
MOBEJICHUsI B MPUPOJIE, HAMPABICHHBIX HA COXPAaHEHHWE PaBHOBECHS B SKOCHUCTEMAaX, OXPaHy BUJIOB,
IKOCUCTEM, OHoChEpPHI);

AKTUBHOE HEMpUSTUE JECUCTBUH, MPUHOCAUIMX BpEJ OKpYKaloLleH MPUPOJHON cpelie, YMEHUE
MIPOTHO3UPOBATh HEOJIATOMPHUATHBIE IKOJIOTHYECKHE TOCICACTBUS MPEANPUHUMAEMBIX EUCTBHA U
NpeAoTBpalaTh UX;
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HaJIMYME€ PA3BUTOrO DKOJOTUYECKOTO MBILIUIEHUS, OKOJIOIMUECKON KYyJbTYpbl, OIIbITA
NEATEIbHOCTH IKOJIOTMYECKON HAIIPaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B ITO3HABATEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHOW MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEIbHOCTU
9KOJIOTMYECKOHN HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NIO3HAHHUS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAYKH U OOIIECTBEHHOH MPaKTHUKH, OCHOBAHHOT'O Ha UAJIOTe KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IOJUKYJIBTYPHOM MHUPE;

COBEPILCHCTBOBAHUE S3BIKOBOM M YMTATENIBCKOM KYJBTYpbl KAaK CpPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJBMH U IIO3HAHMS MUPA;

MOHMMaHue cnenuuuku OHOJIOTUM KaKk HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUHU
PalMOHAIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/IaHUM LIEIOCTHOTO MPEICTaBIEHUS 00 OKpYXkKAroIeM MUpe
KaK O €IUMHCTBE MPUPOJBI, YEJOBEKAa M OOIIecTBa, B MO3HAHUHM IMPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny mpooIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJIsi COBPEMEHHOM IIMBUIIM3AIMU: 00eCTieueHHsI HOBOTO
YPOBHSI Ppa3BUTUSl MEAWLUHBI, CO3[JaHHE TMEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peIlaTh
pecypcHble TpOoOJeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA MyTell BbIXOJAa M3 TIJ100AIBHBIX
9KOJIOTHYECKUX MpobieM M olecrmeueHHsl Iepexoja K YCTOHUMBOMY pa3BUTHIO, PALMOHAIBHOMY
WCTIOJIB30BAHUIO TIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB YKHU3HM;

3aMHTEPECOBAHHOCTh B IOJIyY€HUM OWOJOTMYECKUX 3HAHMW B IENAX IOBBILEHUS OOl
KyJbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM dYacTh (YHKIHOHAIHHON
IpaMOTHOCTH 00y4aronuxcs, popMupyemMoi pu u3ydeHuu OUoJIOTuH;

NOHMMAaHUE CYIIHOCTH METOJOB II03HAHUS, MHCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs aHaIu3a U 0ObsACHEHUS SABJICHUH OKPYKAIOLIETO
MHUpa M TPOUCXOIIMIMX B HEM M3MEHEHHMH, YMEHHE JIeNaTh 0OOCHOBAHHBIC 3aKIIOUEHHS Ha OCHOBE
Hay4HbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LEJbIO MTOJYyYEHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOIBb30BaTh OMOJIOTHUECKHUE 3HAHUS Ul PELICHUS MPOoOIeM B
PEAIBbHBIX KU3HEHHBIX CUTyaLUsIX;

OCO3HaHUE LIEHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBISATH IPOCKTHYIO H
HCCIIEIOBATENIBCKYIO JEATEIbHOCTh NHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTB U CITIOCOOHOCTBH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMO00Pa30BaHUIO, K AaKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 10 OMOJOrMH B COOTBETCTBHHM C )KU3HEHHBIMHU IMOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertamnpeaMeTHble pe3yJbTaThl OCBOCHHMs yueOHOro rmnpenMmera «bHonorus» BKIIOYAIOT:
3HaYUMble Ui (OPMHUPOBAHMS  MHPOBO33PEHHS  OOYYAIOUIMXCS  MEXIUCIUILTHHAPHBIC
(MexIIpeIMeTHBIE) OOIeHAYyYHbIe MOHATHS, OTPAXKAIOUIUE IEIOCTHOCTh HAYYHOW KapTUHBI MHpa U
cnenn(uKy METOJOB TO3HAHUS, HWCIOJB3yeMbIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, JIHEPTHS,
SBJICHHE, MPOLECC, CUCTeMa, Hay4YHbIM (hakT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIle/IoBaHNe, HaONIoIeHHe, W3MEpEeHHe, HKCIEPUMEHT U JpYyTue); yHHBEpCAlbHBbIC Y4eOHBIE
nercTBUs (TI03HABaTENbHBIE, KOMMYHHUKATUBHBIE, PETYJISITUBHBIC), oOecrnieunBaroniue GopMupoBaHue
(YHKIMOHATBHOM TPAaMOTHOCTH M COIMAJIbHONW KOMIIETEHIIMM OOy4YaroUIMXCs; CHOCOOHOCTh
0o0y4aroluxcsi HCIOJIb30BaTh OCBOCHHBIE MEKIUCIHUILUIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAHUS U
YHHUBEpCAJIbHbIC YUeOHBIE IEHCTBUS B TIO3HABATEILHON U COI[MATILHOMN MPaKTHKE.

B pe3ynbrare u3ydeHus OMOJIOTHH Ha YPOBHE CPETHETrO 00IIeTro 00pa3oBaHus y 00ydaromerocs
OynyT chOpMHPOBAaHBI TO3HABATENHHBIC YHHBEpPCAJIbHBIC yUeOHBIC ACUCTBUS, KOMMYHHKATHBHBIC
yHHUBEpCcajIbHble YUEOHbIE IEHCTBUS, PETYISITUBHbIE YHUBEPCAIbHbIE yueOHbIEe ACHCTBUS, COBMECTHAS
JeSITeTbHOCTb.
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MeTtanpeaMeTHbIe pe3yiabTaThl OCBOSHHSI MMPOTPAMMBI CPETHETO 00IIero o0pa3oBaHus TOJKHBI
OTpaXkaTh:

OBiajeHHe YHUBEPCAJILHBIMU YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JOrHYeCKHe TeHCTBUS:

CaMOCTOSITENILHO  (OPMYITUPOBAaTh W  aAKTyalIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPHU OCBOCHHWM 3HAHWW TPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHamu3a, CHHTE3a,
CpaBHEHUs, KJIacCU(pUKAIUU, 0000IIEHNS), pAaCKPBIBATh CMBICII OMOJIOTUYECKUX TMOHATHH (BBIICISITH
WX XapaKTepHBIC MPU3HAKU, YCTAHABINBATH CBS3U C IPYTUMU TOHSATUSIMU);

OTIpEeICIIATh LIEIH ACSITeNbHOCTH, 3a/1aBas MapaMeTphl U KPUTEPUH UX TOCTHKEHUS, COOTHOCUTH
PE3YNIBTATHI JESTEIILHOCTH C TTOCTABIIEHHBIMHU IEJISIMH,

HCIOJIb30BaTh OMOJIOTMYECKHE MOHATHS 1Sl 00bsICHEHUS (DAKTOB U SIBJICHU KUBOI MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 10 AHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEUMS B pACCMATPUBAEMBIX SBJICHMAX, (POPMYIMpPOBATH BBIBOABI H
3aKITFOUCHUS;

NPUMEHATh CXEMHO-MOJENbHbIE CpPEICTBA [UIsl MPEACTaBICHHS CYIIECTBEHHBIX CBs3ed H
OTHOLIEHUH B U3y4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUN pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUTAH PEHICHHUS TPOOJEMBI C yUETOM aHalW3a MMEIOIIUXCS MaTepUATbHBIX U
HeMaTepUaIbHBIX PECypPCOB;

BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJbTATOB IEISIM,
OLICHHUBATh PUCKU MOCJIEICTBUN ACSITETbHOCTH;

KOODJAWHHUPOBATh W  BBIMONHITH pabdOTy B YCIOBUSX PEATBHOTO, BUPTYAIbHOTO W
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBITIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE eHCTBHA:

BJIQJICTh HABBIKAMHU Y4YEOHO-HCCIIEIOBATEIHCKOM W TPOSKTHON NEATEThbHOCTH, HaBBIKAMH
paspeiieHusi TpobiieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K CAaMOCTOATEIHLHOMY TIOHMCKY METOOB
pEIICHUS TPAKTUYECKHX 33729, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

UCTIONB30BaTh pa3iNyYHble BUJIbBl JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIMH, TPEOOPA30BAHUIO U MPUMEHEHHIO B YUSCOHBIX CHTYAIIHsIX, B TOM YHCIIC PU CO3IaHUN
y4eOHBIX U COIIMAIBHBIX TPOEKTOB;

(dbopMupoBaTh HAYYHBIA THIT MBIIUICHUS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATUSIMH U METOJIaMU;

CTaBUTh H (HOPMYJIHPOBATH COOCTBCHHBIC 3a7adyd B 0OOpa30BATCIBLHOW JEATCIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUYMHHO-CJICICTBEHHBIC CBS3H W aKTYaIM3UPOBATH 3a7a4y, BBIBUTATh TUIIOTE3Y €€
pelIeHrs, HAXOAUTh apryMEHTHI Ui IOKa3aTelbCTBA CBOUX YTBEP)KIEHUH, 3aJaBaTh MapamMeTpbl U
KPUTEPUHN PEIICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEUICHHS 3a7aud pe3yJbTaThl, KPUTHUECKHU OIECHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATh I[EJICHANPABICHHBI TIOMCK TEepeHoca CPEeACTB M CHOCOOOB JEHCTBUS B
PoeCCUOHATIBHYIO CPEy;

YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH KU3HEICATETbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, TIpe/UIaraTh OPUTHHAIBHBIE TIOXOIbl U PEUICHHs], CTABUTH IPOOJIEMBI U
3aJ1a4M, JOITyCKAIOINIUe aIbTEPHATUBHBIC PEIICHHMS.

3) pa6ora ¢ nngopmanmeii:
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OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMAINH (TEKCTe Yy4eOHOro Mocoous, HayqHO-
MOITYJISIPHOM JINTepaType, OMOIOTHIECKHUX CIIOBAPSX M CIIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX,
B MHTEepHeTE), aHAM3UPOBATh MHPOPMALIMIO PA3IUYHBIX BHIOB U (JOPM MPEICTABICHUS, KPUTHUECKU
OLICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMyIHpOBaTh 3ampOChl M TMPUMEHSATH pa3IMYHble METOJBl TPU TOHCKE U OTOOpe
Ouosornueckoi nHpopManuu, HeOOXOMMOM JIJIsl BEITIOJIHEHUSI YUEOHBIX 3a]1a4;

npuoOpeTaTh OMNBIT  HCHOJB30BAHUSA  WH(POPMALMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHUH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMAaNbHYIO  (opMy  mpencTaBieHUs  OHMOIOTHYECKOM
nHpopmanuu (cxemsl, TpauKu, JUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

WCTOJNB30BaTh HAY4YHBIH SA3bIK B KayecTBE CpeACTBa INpU paboTe ¢ OHOIOTHYeCcKOi
uH(popManen: NPUMEHATh XUMHUYECKHe, (U3NYECKHe M MaTeMaTUYeCKue 3HaKh M CHUMBOJIBI,
dbopmynbl, ab0OpeBHATypy, HOMEHKIATypy, UCIOIB30BaTh W  MPEoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJITHOCTH;

BJIAJICTh HAaBbIKAMM PACIIO3HABAHMS W 3aIIUTHI WHPOpMAaNKU, HHHOPMAITMOHHONH 0e3011acHOCTH
JUYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSAMU:

1) o6menne:

OCYILIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(epax KHU3HH, aKTHBHO y4acCTBOBATh B JHUAJIOTE WM
JTUCKYCCHU TIO CYUIIECTBY OOCY»XJaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BHICKA3BIBAThH CYXKIICHUS
OTHOCUTEIIHO BBIMIOJHEHUSI TIpeIaraeMoi 3aJaud, Y4YUTHIBATh HHTEPECHl M COTJIACOBAHHOCTh
MO3UIUI IPYTUX yYaCTHUKOB JAMATIOTa WK AUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBAa OOIIECHUS, OHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHTyallud, yMETb CMSrdaTh KOH(DIUKTBI U BECTH
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHHS U B3aUMOJIECHCTBHUS, TOHUMATh HAMEPEHUS JIPYTHX
JIO/ICH, TPOSBIATH YBAKUTEILHOE OTHONIEHHE K COOECeTHHMKY W B KOPPEKTHOW (opme
(hopMynHUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

NOHUMATh ¥ UCIOJb30BAaTh IPEUMYIIECTBA KOMAaHIHOW W HMHIUBUIYaJTbHOW pabOTH IpH
pelieHnr OUOIOTUYECKON POoOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh MPUMEHEHUS TPYIIOBBIX GopM
B3aMMOJICHCTBHSA NIPH PEUICHUN Y4eOHOMW 3a1auu;

BbIOMpaTh TEMaTUKy M METOABbl COBMECTHBIX JEHCTBHII € y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KI0TO WICHA KOJUIEKTHBA;

NPUHUMATH L€ COBMECTHOM eATeIbHOCTH, OPIraHU30BbIBATh U KOOPIUHUPOBATH JEHCTBHS IO
€€ NOCTHKECHMIO: COCTAaBJIAThH IUIAH JEHCTBHM, pacCHpeAcsaATh POJIU ¢ y4ETOM MHEHUH YYaCTHHKOB,
00CyKJaTh pe3ylbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa W KaKIOTO YYaCTHHKA KOMAaHIbI B OOLIMI pe3yibTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeaiaraTh HOBBIE TPOEKTHI, OIECHWBATh HICH C IO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh TIO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IUYHBIX CHUTYallUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATUBHBIM.

OBi1aieHne YHUBEPCAJIbHBIMH PeryJsiTUBHBIMU 1€l CTBUSIMH:

1) camoopranu3amnms:

UCMOJIb30BaTh OMOJIOTMYECKHe 3HAHUS JUI BBISBICHUS MPOOJIEM U UX pEIleHHs B KU3HEHHBIX U
y4eOHBIX CHTYaIlUsX;
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BBIOMpPAaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUU IEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX M IIOCTYyNKax M0 OTHOLIEHWIO K JXUBOM MPHUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISTH MO3HABATENBHYIO JI€ATEIbHOCTD, BBISBIATH POOJIEMBI, CTABUTH
1 GOpMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACATEIBHOCTH M KU3HEHHBIX CUTYaIHAX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH pEeHIeHHs MpoOJeMbl ¢ Y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacuMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BHIOOP, ApryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO W TIPOSBICHUIO IIUPOKON SPYAMIMH B Pa3HBIX 00IaCTsIX
3HAHUH, IOCTOSTHHO NOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPEKTHBBl B JESTEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH IT03HABATEIbHOW pe(dIeKCHU KaK OCO3HAHUS COBEPIIACMBIX ICHCTBUHA U
MBICIIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUMU, UCMOJIH30BaTh MPUEMBI pediexcuu ams
OLIEHKHM CHUTYalllH, BHIOOPA BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS M0 UX CHUXKEHUIO;

IPUHUMATh MOTHUBBI M ApIYMEHTBI APYTUX IPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE Cedsi U APYIrUX:

IPUHUMATh ce0sl, TOHMMas CBOM HEIOCTATKHU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX MIPU aHAIU3E PE3YNIbTATOB JEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLUIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € MO3UIUH JIPYTOT0 YEIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTrHble pe3yabTaThl OCBOCHMSI CoOJep)KaHUs YydyeOHoro mnpeamera «buonorus» Ha
yrayOn€HHOM YpPOBHE OPHEHTHPOBAHBI Ha oOecredeHrne Npo(UIBLHOrO0 OOYy4YeHHs] O0YyYaroluxcs
Oouonoruy. OHU BKJIIOYAIOT: cHenu@uueckue Jisi OMOJIOTHMH Hay4yHble 3HAHMS, YMEHHUS U CHOCOOBI
JNEHCTBHIA TI0O OCBOCHHIO, MHTEPIPETAIMU W MPEOOpa30BAHHUIO 3HAHUHU, BUABI JEATEIBHOCTH TIO
MOJIyYCHUIO HOBBIX 3HAHMH M HMX MPUMEHEHHUIO B PA3IUYHBIX YYEeOHBIX, a TaKKe B peallbHbIX
KU3HEHHBIX cuTyanusx. [IpemeTHpie pe3yapTaThl MPEACTABICHBI 110 TOJaM U3YUYCHUSI.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUs ydeOHoro mpenmera «buonorus» B 10 knacce HOMKHBI
OTpaxaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W POJM OUOJIOTMM B CHCTEME ECTECTBEHHBIX HAayK, B
(hOpMHUPOBAHHH €CTECTBEHHO-HAYYHON KAapTHHBI MUpPA, B TO3HAHWM 3aKOHOB MPUPOJBI U PEIICHUU
mpo0JieM pPalMOHAIBHOTO MPUPOJONONb30BAHMS, O BKJIAJE POCCUHUCKHX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE OHOJIOTHUH;

BJIQJICHUE CHUCTEeMOW OHOJIOTMYECKMX 3HaHWM, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
OMOJIOTUYECKHE TEPMHUHBI U TOHATUS (KU3Hb, KJIETKA, OpPraHu3M, MeTabOJU3M, TOMEOCTas,
CaMOpETYJISIINSI, CAMOBOCHPOU3BEECHHE, HACIEACTBEHHOCTh, W3MEHYUBOCTb, POCT M PpPa3BUTHE),
ouonornueckue teopun (kierounas teopus T. 1lIBanna, M. Illnelinena, P. BupxoBa, xpomocomHas
Teopusi HacneacrBeHHoctn T. Moprana), yuenus (H. M. BaBuimoBa — o meHTpax MHOTOoOpaszus u
MIPOUCXOXICHUS KYJIbTYPHBIX DPACTEHUH), 3aKOHBI (€IWHOOOpAa3Wsi MMOTOMKOB TIEPBOTO TOKOJICHWS,
pacuIeIuIeHNs], YACTOThI FaMeT, HE3aBUCUMOT0 HacnenoBanus I'. MeHaens, roMOJIOTMYECKUX PsAI0B B
HacyencTBeHHoM n3menunBocty H. 1. BaBuosa), npuHIUIb! (KOMILIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMM METOJIaMH HAy4YHOTO IIO3HAHUS, HCIOIb3yeMbIX B OHOJIOTHYECKUX
WCCJICTOBAHMSX KUBBIX O0BEKTOB (OTHCAHKE, U3MEPECHHE, HAOII0ICHUE, SKCITIEPUMEHT);
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YMEHHE BBIJENSTh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KIETOK TPOKAPHOT U DYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HCJe OakTepwid, TpUOOB, DPACTCHHIA,
KUBOTHBIX M YEJIOBEKa, CTPOEHHUS OPraHOB M CHCTEM OPraHOB PACTEHUH, JKUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB KU3HENEATEIBHOCTH, MPOTEKAIOIIUX B OpPraHM3Max PpacTeHH, XKMUBOTHBIX U UEJIOBEKa,
OMOJIOTHYECKUX MPOIEcCCOB: OOMEeHa BemecTB (MeTa0oJM3M), MPEBpALICHUsS SHEPruH, OpoXKeHHs,
aBTOTPO(HOTO M TETepOTPO(HOr0 THMOB NMUTAHUSA, (POTOCMHTE3a M XEMOCHHTE3a, MUTO3a, MEiO03a,
ramMeToreHes3a, SMOpHOTreHe3a, MOCTIMOPHUOHATBLHOTO PA3BHTHS, Pa3MHOXKEHUS, WHINBUAYATHHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, T'eTepo3Hca, HCKyCCTBEHHOTO 0TOOpa;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXKAY OPraHOWJAMH KICTKM W WX (QYHKIUSIMH,
CTpPOCHHEM KJIETOK pa3HbIX TKaHEH U UX (YHKIUSMHU, MEXAy OpraHaMH M CHUCTEMaMH OPTraHOB Yy
paCTEeHHMIA, )KUBOTHBIX M YEJIOBEKa U WX (YHKIUSAMH, MEXKIY CHCTEMaMH OPTaHOB U WX (YHKIUSIMH,
MeXIy dTanaMy OOMEHa BEIIECTB, 3TallaMU KJIETOYHOTO LUKJIA U JKU3HEHHBIX I[MKJIOB OPraHU3MOB,
sTanaMu 3MOPHOHAIBHOTO Pa3BUTHS, T€HOTHUIIOM U ()EHOTUIIOM, (PEHOTHUIIOM U (haKTOpaMH Cpeabl
0o0UTaHuS;

YMEHHE BBISIBISTH OTIMYUTEIBHBIE MPHU3HAKKA JKUBBIX CHCTEM, B TOM WYHCJIE pPaCTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIONB30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OHMOJIOTUYECKYI0 TEPMHHOJIOTHIO U
CUMBOIIMKY JJIsl JOKa3aTeNIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

YMEHHE peniath OMOJOTMYECKHE 3a/lauM, BBISBISATH NPUYMHHO-CIECICTBEHHBIE CBS3H MEXIY
HCCIIeyeMbIMU OHOJIOTUYECKUMHU TPOLIECCAaMU U SIBJICHHUSMHM, JeJaThb BBIBOJbI W TPOTHO3BI Ha
OCHOBAHUU TTOJIyYE€HHBIX PE3yJIbTATOB;

YMEHHE BBITIOJIHATH JTa0OpaTOpHbIE U MpakTUYecKue paboThl, COOMI0AATh MpaBuia Mpu padoTe ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBbIIBUTATh TUIIOTE3bI, MPOBEPATHh UX HKCIEPUMEHTAJIbHBIMU CPEICTBAMH, (HOPMYITHPYS
eJIb UCCIICIOBaHNS, aHATTM3UPOBAThH MOJyYSHHbIE Pe3YyJIbTATHI U I€TaTh BBIBOBI;

yMEHHE Yy4YacTBOBaTh B Yy4eOHO-HCCIENOBATENbCKOW paboTe MO OWOJOTHH, HKOJIOTHH U
MEAMIMHE, TMPOBOAMMOM Ha 0a3e MIKOJIBHBIX HAy4YHBIX OOIIECTB, M IMyOJMYHO TMPEICTABIATH
MIOJTy4YE€HHBIE PE3YJIbTAThl HA YUEHUYECKUX KOH(EPEHIINSIX;

YMEHHE OIICHWBATh STHUECKUE ACTIEKTHl COBPEMEHHBIX HCCIEIOBAaHWN B 007acTH OMOJOTHU H
MEIUIHHBI (KIOHUPOBAaHUE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHE, HAIMPABICHHOE M3MEHEHUE TeHOMa U
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATH OCO3HAHHBIM BBIOOp Oyayiiedl npodeccHOHANIbHON NeATENbHOCTH B
oOmacTi OMOJOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETCPUHAPUH, CEIBCKOTO XO3SICTBA, IMHIICBON
MIPOMBIIIJICHHOCTH, YTIyOJNATh MO3HABATENbHBIM HMHTEpEC, HAMpaBICHHBIA HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Tpodeccu M TPOJOIDKCHHE OHOIOTHYEcCKOro 0Opa3oBaHUS B OpraHH3alUsAX
cpeaHero npogeCCHOHAIBHOTO U BBICIIET0 00Pa30BaHMS.

[IpenMeTrHbIe pe3yibTaThl OCBOCHUS y4deOHOTO mpenmera «buonorus» B 11 kaacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE M POJIU OWOJIOTMH B CHUCTEME ECTECTBEHHBIX HAayK, B
(hopMUPOBaHUN COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MUPA, B MO3HAHUH 3aKOHOB MPUPOIBI U
pEIIeHNH 3KOJIOTMYECKHX IMPOOJIeM YeJOBEYEeCTBA, a TAaKXKE€ B PEIICHHH BONPOCOB PAIMOHAIBHOTO
IPUPOJIOIIONB30BaHUA, U B (OPMUPOBAHMM IICHHOCTHOTO OTHOLIEHHS K MpPHPOJE, OOIIECTBY,
YeJIOBEKY, O BKJIaJle POCCUHCKUX U 3apyOekKHbIX yUEHBIX-OHOIOT0B B pa3BUTHE OMOJIOTHH;

YMEHHE BIIAJIETh CHCTEMOH OHOJOTHYECKUX 3HAHWHA, KOTOpas BKIOYACT OINpEACICHUS U
MMOHMMAaHHUE CYITHOCTH OCHOBOIIOJIATAIONINX OMOIOTUYECKUX TEPMHUHOB M TIOHATUN (BHII, SKOCUCTEMA,
ouocdepa), Omonmornueckue Teopuu (dBomronMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKAas TEOPHS
sBomtonun), yueHus (A. H. CeBepuioBa — 0 myTsx ¥ HanpaBieHUsX sBostonnu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTmueckoro paBHoBecus JIk. Xapnau u B. BaiinOepra, 3apobIlieBoro
cxoactBa K. M. bapa), npaBuna (munumyma HO. JIubuxa, 3KOIOTHYECKOW MHpPAMUABI YHEPTHUH),
runote3sl (runote3a «mupa PHK» V. I'nnbepra);

29



YMEHUE BIIaJIETh OCHOBHBIMHM METOJAaMU HAy4YHOrO TIO3HAHUA, HCIOJIb3YEMbIMU B
OMOJIOTUUECKUX MCCIICIOBAHUSAX KUBBIX 00BEKTOB U IKOCHUCTEM (OIMMCaHUEe, U3MEpPEHUE, HAOII0ACHHE,
IKCIIEPUMEHT), CIIOCO0aMU BBISIBJICHUS U OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE TPU3HAKU: BUOB, OMOTEOIIEHO30B, 3KOCUCTEM U Ouochepsl,
CTaOMIIM3UPYIOLIETO, IBMKYIIETO M Pa3pbIBAIONIETO €CTECTBEHHOI'O OTOOpa, ajIoNaTpU4ecKoro u
CUMIATPUYECKOTO BUI000pAa30BaHUS, BIUSHUS JBIKYIIUX CHJI 3BOJIOLMU HAa TeHO(POH] MOMYJISALHUH,
MPUCTIOCOOJICHHOCTH OPTaHM3MOB K cpefie OOWTaHUs, 4YEepeJOBAHHUS HAIMPABICHUN HBOJIOINH,
KpyroBOpPOTa BEILIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEX]Yy IMpPOLIECCAMHU HBOJIIOLUHU, JIBWXKYIIUMH CHIAMHU
aAHTPONOreHe3a, KOMIIOHEHTaMH Pa3INYHbIX YKOCHUCTEM U MPUCIIOCOOIEHUAMU K HUM OPraHU3MOB;

YMEHHUE BBISBISATH OTJIWYUTENIbHBIE MPU3HAKU KUBBIX CUCTEM, MPUCIOCOOIEHHOCTh BUIOB K
cpene oOuTaHus, aDMOTUYECKUX ¥ OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3€i OpraHu3MOB
B COOOIIIECTBAX, aHTPOIOTC€HHBIX U3MEHEHHUI B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIONIME apryMEHTHl, OMOJOTMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY JIJISl TOKA3aTeJbCTBAa POJICTBA OPraHM3MOB Pa3HbIX CUCTEMATHUYECKUX TPYII, B3aUMOCBS3U
OpraHM3MOB M CpeAbl OOWTaHMs, EIUHCTBA YEJIOBEUECKUX pac, HEOOXOAMMOCTH COXpaHEHUs
MHOT000pPa3us BUJOB U IKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MTPUPOJIBI H YEIOBEUCCTBA;

yMEHHE peniatb OWOJIOTMYECKHE 3a/ladyM, BBIABIATH MPUUYUHHO-CIEACTBEHHBIC CBS3H MEXIY
HCCIEAYEeMbIMU OHOJIOTUUECKUMH TPOIECCAaMU U SBJIICHUSIMHU, JI€JaTh BBIBOJBI U TPOTHO3BI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJIHATH TAOOPATOPHEIE U MPaKTHYECKHUe paboThl, COOMI0AATh MpaBuia mpu padboTe ¢
y4eOHBIM U JJa0OPATOPHBIM 000PYAOBAHHEM;

YMEHHE BBIIBUTATh TUIIOTE3BI, POBEPATH UX IKCIEPUMEHTAILHBIMU CPEICTBAMH, (HOPMYITHPYS
L[eJTb UCCIIeIOBAaHUS, aHATTU3UPOBATD MOJIyYSHHBIE PE3YIbTAThI U JeNIaTh BHIBOIBI,

YMEHHE YYacTBOBAaTh B YyUEOHO-MCCIIEJOBATEILCKOM paboTe 1Mo OHWOJNIOTHH, HKOJOTUH U
MEIUIIMHE, MPOBOAUMOM Ha 0a3e NIKOJbHBIX HAayYHBIX OOIIECTB, U IMYyOJUYHO TPEACTABIATH
MOJTy9CHHBIC PE3YJIbTAThI HA YUEHUYCCKIX KOH(EPCHIIHSX;

YMEHHE OLEHUBATh THIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HH, YEIOBEKA M YEJIOBEUECKUX
pac, o MpUIMHAX, MOCICICTBUAX H CITOCO0aX MPEIOTBPACHHS IIT00AIEHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATH OCO3HAHHBIM BBIOOp Oyayiedl npodeccHOHANIbHON NeATENbHOCTH B
o0yacTu OMOJIOTHH, 3KOJIOTHH, TPHUPOAOINOIL30BAHMS, MEAUIMHBI, OMOTEXHOJOTHH, MCUXOJIOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyONsTh IMO3HABAaTEIbHBIN
WHTEpPEC, HAIPABJICHHBI HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH MPOPECCHUH U TPOAOKCHHE
OMOJIOTMYECKOTO0 O00pa3oBaHHs B OpraHU3alUSAX CpPEIHEro MPO(EecCHOHAIBHOTO U BBICIIETO
o0Opa3oBaHwUs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (un¢posbie)
Ne i/m Kourpoabnbsie IIpakTnyeckue
NMpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI pecypesI
1 buonorus xak Hayka
2 JKuBbIE CHCTEMBI M UX H3YUYCHHE
3 buonorus kieTku 0.5
4 XUMHUECKasi OpraHu3alusl KIeTKU 10 1
5 Crpoenue 1 QyHKIIMH KIETKA 8
6 OOMeH BelleCTB U MPEBPAIllEHUE SJHEPTUU B 9 1
KIIETKE
7 Hacnencrennas nagopmanus u 9 05
peannzanus e€ B KJIETKe
JKu3HEeHHBIN IUKIT KIETKU 6 1
Ctpoenue u GyHKIIUHA OPTaHU3MOB 17 1.5
10 Pa3mHOX€EHME U pa3BUTUE OPraHU3MOB 8 1.5
1 ['eHeTnka — Hayka 0 HacCJIEICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTHU 6
14 I'enetnka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHoIOTHS M CHHTETHYECKasT OMOJIOTHS 4
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17 PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

32

13



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3ieioB U TeM (un¢possbie)
Ne i/m Kourpoabnbsie IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 3apoXkIeHUE U Pa3BUTHE IBOIOIIMOHHBIX 4
NpeJCTaBICHUN B OMOIOTHH
2 MUuUKpO3BOTIONUS U €€ Pe3yJIbTaThI 14 2
3 Maxkpo3Bonronus 1 €€ pe3yJIbTaThl 6
[TpoucxoxaeHne u pa3BUTHE )KU3HU HA
4 P 8 P 15 15
3emiie
5 [IpoucxoxaeHne yeaoBeka — aHTPOIIOTEHE3 10 1
DKoJIOTusl — HayKa O B3aUMOOTHOILIEHHSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpeon
7 Opranu3mel B cpefia OOUTaHUS 1.5
8 DKOJ0rUs BUAOB U HOMYJISALUNA 0.5
DKousiorusi coo0IIecTB. DKOJIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 brocdepa — rmobanbHast SKocucTeMa 6
11 UenoBek U OKpyKaroias cpeaa 6
12 PesepBHOE Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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HNOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/m Tewa ypoka Bcero Kontpoprbie  Ipaxririeckie i[syqeﬂml zﬁigonmenbﬂme
padoTsbI padoThI pecypesI

buonorus kak KOMIIJIEKCHAs HAyKa U Kak 1

9acTh COBPEMEHHOT'0 00IIIeCTBa

JKuBsble cucTembl 1 UX CBOICTBa

YpoBHEBas OpraHn3anus KUBbIX CHCTEM 1

VcTopust OTKPBITUS M U3YYEHUS KIIETKU. 1

Knerounas teopust

MeTo/1b1 MOJIEKYJISIPHOM U KJIIETOYHOH

ounonorun. [IpakTnueckas padora

«M3y4yeHue MeTo10B KJIIETOYHOH OMOJIOrHH 1 05

(xpomarorpadust, s5eKTpodopes, '

muddepeHnranbHoe HeHTPUPYTHPOBaHHUE,

[TLP)»

XUMUUECKUH COCTAB KIIETKH 1

MuHepanbHbIe BEILIECTBA KIETKH, UX 1

Ouosoruyeckas poib

Opranudeckue BeIecTBa KIETKH — OEJIKH.

JlaGopatopHnas pabora «O6Hapy eHue 1 05

OCJIKOB C TOMOIIBIO Ka4eCTBEHHBIX '

peaxkuuii»

CBoiicTBa, KnaccupuKays u GyHKIUU 1

0€eJIKOB
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OpFaHI/ILICCKI/Ie BCIICCTBA KIICTKHU —

10
yTJIEBOABI

1 Opranuyeckue BEIECTBA KIETKH —

JIUIHUIBI
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlaGopatopHas pabota «lccnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3 '
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenue u Gpynkiun ATO. [pyrue
Hykieosuarpudocdarsl (HTD)

14 CexsenupoBanue JIHK. Mertomast
I€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeToabl CTpyKTypHOU OHOJIOTUU

16 Tuns! kietok. [IpokapuoTnyeckas kieTka
CrtpoeHue 3yKapuOTHIECKON KIETKHU.

17 IIpakTnueckas padbora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEeMOpaHbI»

18 IToBepXHOCTHBIN anmnapar KJIETKU
OnHoMeMOpaHHbIE OPTraHOU/IbI KIIETKH.

19 [TpakTrueckas padota «M3ydenue 05
JBUKEHMS LIUTOIIA3MbI B PACTUTEIIBHBIX
KJIETKax»

[TosryaBTOHOMHBIE OpraHOUBI KIETKU:

20 MUTOXOH/PHH, Tu1acTH L. JlabopaTtopHas 05
pabota «VccrenoBanue miasmMonmsa u '
JeTa3MOoJIM3a B PACTUTENbHBIX KIIETKaX»

21 HemeMmOpanHble opraHOU/IbI KIETKN
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22

23

24

25

Crpoenue u pyHKIUHU Aapa

CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas padora
«M3ydenune cTpoeHHsI KJIETOK Pa3INnIHbIX
OPTaHU3MOB»

AcCUMUISINS U TUCCUMUIISALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiecTB. JlabopaTopHas padora
«M3ydyeHne kaTaIuTU4ECKON aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaJasbl)»

DepMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabou3Mma. JlaboparopHas
pabota «M3ydyenue pepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHIa BOLOPOA B
PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

0.5

0.5

26
27
28

29

30

31

32

benku-akTuBaTOphI U OEIKU-UHTUOUTOPHI
ABTOTpO(DHBIN THIT 0OMEHa BELIeCTB
dortocuHTE3

XemocuHte3. JJaboparopHas padota
«CpaBHeHue nporeccoB PoToCHHTE3a U
XEMOCHHTE3a»

AHa’pobHbIe OpraHnu3Mbl. Bubl OposkeHus.

JlaGopatopHnas pabora «CpaBHeHUE
MPOLIECCOB OPOXKEHHS U IBIXAHUS

AspoOHbBIE OpraHU3MBbI. JTaIlbl
HEPreTHUECKOro 0OMeHa

DHeprus MeMOpPaHHOTO TPaIueHTa
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npotoHoB. Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peakiuu MaTpu4HOIro CUHTE3a
34 Tpanckpunius — MarpuuHbiid cuaTe3 PHK
35 Tpaucsiiust 1 e€ 3Tarbt
36 Konuposanue amuHokucior. Poib
pubocom B OmocuHTe3e Oenka
37 Opranu3zanus TeHOMa y IPOKapuoT U
3YKapuoT
38 MonekysipHble MEXaHU3MBbI SKCIIPECCHH
TCHOB Y 2YKapHOT
Bupycbl — BHEKIeTOUHBIE ()OPMBI KU3HH U
39 obnuratHele napa3uThl. [IpakTuueckas 0.5
pabota «CoznaHue MoJeNu BUPYCa»
40 BupycHrble 3a0601eBaHus YeI0BeKa,
YKWBOTHBIX, PACTEHUI
41 HanortexHonoruu B OMOJIOTHU U MEAUITTHE
42 JKu3HEeHHBIN UK KIETKU
43 Matpuunsiii cunre3 JJHK
Xpomocomsl. JIabopaTopnas padora
44 «M3yyenre XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOTpenapaTax»
45 JleneHne KICTKH — MHTO3
Tune! kneTok. KapuoknHes 1 IUTOKUHES.
46 JlabopaTtopnas pabora «Habmronenue 05

MHTO32 B KJIETKAX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»
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47

PCFYJ'ISIHI/UI KHU3HCHHOI'O IUKJIa KJIICTOK

48 Opranusm Kak eIMHOE LIEJI0e

49 Txanu pacrenuii. JlabopaTopHas pabora 05
«3yueHne TKaHeW pacTeHU» '
TxaHu )KMBOTHBIX U YEIOBEKA.

50 Jlaboparopnas pabota «/3y4ueHne TkaHen 0.5
KUBOTHBIX)»
Opransbl. Cuctemsl opraHos. JlaboparopHas

51 pabota «3yyeHue opraHoB IIBETKOBOTO 0.5
pacteHus»

52 Omnopa Tena opraHu3MoB

53 JIB>KeHHEe OpraHu3MOB

54 IIutanue opraHu3MoB

55 [TuTanre MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenpHas CUCTEMA YeIOBEKa

56 JlpIxaHue opraHu3MoB

57 JIpIXaHWe TTO3BOHOYHBIX )KUBOTHBIX U
YeJI0BeKa

58 TpaHcmopT BEmecTB y OpraHMu3MOB

59 KpoBeHocHas cucTemMa o3BOHOYHBIX
KMBOTHBIX U YEJIOBEKa

60 Brienenne y opranuzMoB

61 3ammra y OpraHu3MoB

62 NMMyHHas cucteMa 4enoBeKa

63 PaznpaxuMocCTb U peryisinus y
OpPTraHU3MOB

64 ['ymopainbHast peryisiuus 1 SHIOKPHHHAS
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65

CHUCTEMA JXKUBOTHBIX U YCJIOBCKA

@opMbl pa3MHOXKEHHS OPTaHU3MOB

66
67

68

69

70

71

72

73

74

75

[TonoBoe pa3mMHOXEHUE
Meiio3

I'ameTorenes. OOpa3oBaHuE U Pa3BUTHE
MOJIOBBIX KJIETOK. JJabopaTopHast pabota
«M3yueHne cTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpemapaTax»

I/IHI[I/IBI/I,Z[yaJ'IBHOC Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHE3

3akiajKa OpraHoB U TKaHEH U3
3apOJIBIIEBHIX JINCTKOB

Poct u pa3BuTHE KHUBOTHBIX.
Jlaboparopnas pabota «BrisiBieHHe
MIPU3HAKOB CXOJICTBA 3apPOIBIIICH
IIO3BOHOYHBIX KUBOTHBIX»

Pa3smHOXeHHe U pa3BUTHE PACTEHHIA.
Jlaboparopnas pabota «CTpoeHHE OPraHOB
Pa3MHOXKEHUS BBICIIUX PACTECHUID)

HcTopust cTaHOBICHUS U pa3BUTHUS
TeHETUKH KaK HayKH

OCHOBHBIE MTOHITHSI U CUMBOJILI T€HETHUKH.
JlabopaTtopnast pabota «/po3zoduia kak
00BEKT TCHETUUECKUX HUCCIICAOBAHMID

3aKOHOMEPHOCTH HACTIEAOBaHUS
pu3HaKoB. MoHOrnOpuIHOE
ckpemuBanue. [Ipaktuueckas padota
"N3ydeHue pe3yabTaTOB MOHOTHOPHUTHOTO
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CKpeIlMBaHus y 1po30duisr"

[{uronoruvyeckre OCHOBBI MOHOTHOPHUIHOTO

76 1
CKpEIIMBaHUS

77 Ananusupyroliee ckpeuBanue. Hermomnnoe 1
JOMUHUPOBaHUE
JluruOpuHOE CKpEIIMBaHHE.

78 [IpakTuueckas padota «M3ydenne 1 05
PE3yNbTaTOB TUTHOPUAHOTO CKPEIIMBAHUS '
y Ap030(UIb»

79 [{uTomorndeckue OCHOBBI JTUTUOPHTHOTO 1
CKPCIINBAHUS

80 CueryieHHOE HacIeJ0OBaHNE TIPU3HAKOB 1

81 XpOMOCOMHAas TEOPHS HACTEACTBEHHOCTH 1

82 I'enerunka mona 1

83 I'eHoTHI Kak LeJIOCTHAS CUCTEMA 1

84 I'eneT4eCKUI KOHTPOIIb Pa3BUTHL 1
paCTEeHHIA, )KUBOTHBIX U YEJIOBEKA

85 N3MeHunBOCTH ITpU3HAKOB. Buibl 1
W3MEHYUBOCTH

86 MonudukanrnoHHass U3MEHYHBOCTh 1
BapuauyoHHBIN psii U BApUALIMOHHAS
KkpuBasi. JlaboparopHas paboTa

87 «HMccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOAU(PUKAITMOHHON U3MEHUYHUBOCTH. '
[TocTpoeHue BapHaIliOHHOTO psifa U
BapHallMOHHON KPUBOW»

88 'eHOTHTIIIUECKASI U3MEHUHUBOCTbD. 1

40



89

90

KombunaTruBHasg H3MEHYUBOCTD

MyTannoHHast U3MEHYUBOCTb.
[TpakTuyeckas pabora «MyTanuu y
Ipo30¢WITEI (Ha TOTOBBIX
MUKpoIpenaparax)»

BaKOHOMepHOCTI/I MYTAllMOHHOI'O ITpoILEccCa.
ONUreHETUKA U SIIUTCHOMUKA

0.5

91

I'eneruka yenoseka. [IpakTuueckas pabota
«CocTaBieHHe U aHAJIU3 POAOCIOBHOIN

0.5

92

93

MeTtoapl METUIIMHCKON T€HETUKHA

3HaueHue MeIUIIUHCKOI T€HETUKU B
MIPEIOTBPALICHUH U JICUCHUU TEeHETUICCKIX
3a00JIeBaHU YEeI0OBEKA

94

OCHOBHBIE TIOHATHS CEJIEKLIUU.
JlaGopatopHas pabora «3yuenue copToB
KYJIbTYpHBIX PAaCT€HUI U OPOJ JOMAIIHUX
YKUBOTHBIX)»

0.5

95

MeToapl CENeKIIMOHHOM pabOTHI.
JlabopaTtopnast pabota «/3yuenne MeTo10B
CEJICKIIUU PACTCHHIN

0.5

96

JIOCTHKEHHUSI CENIEKIIUN PACTCHUN U
#UBOTHBIX. [IpakTHueckas padota
«ITpuBHBKa pacTeHUD)

97

98

CoxpaHenue, U3y4eHHE U HUCIOIb30BaHNE
TeHETUYECKUX PECYpPCOB

buorexHonorus Kak Hayka ¥ OTpacib
npousBocTBa. [IpakTuyeckas padora
«M3y4yenne 00beKTOB OMOTEXHOIOTHUID

0.5
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OcHoBHBIE HaIpaBJICHUA CHUHTETHYECKOH

99 1
ouoaoruu
100 XpOMOCOMHasI ¥ TEHHAsI HHKEHEPUs
101 Menummackre OMOTEXHOIOTUI
Pesepsnelii ypok. [IoBTOpenue,
102 y 1
000011IeHNEe, CHCTEMATH3AIM SHAHUH
OBILIEE KOJIMYECTBO YACOB I10 102 0 135

ITPOTPAMME
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11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoprbie  Ipaxririeckie il:syqemm :)lﬁ];l:lI;OBaTeJILHLIe
padoThI padoThI pecypesr
1 OpomononHas teopus Y. Jlapsuna 1
5 JIBMOKyIIME CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 bopb0a 3a cyniecTBoBaHUE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMHUpPOBaHUE CHHTETUYECKOW TEOPUU 1
SBOJIIOIINH
5 DTaribl 3BOJIIOIIMOHHOTO MPOIIEcca: 1
MHUKPO3BOJIOLHUS U MAKPOIBOJIIOLIHS
6 [Tomynsius — sIeMeHTapHas eIUHUIA 1
HBOJIIOIIH
3aKOH reHeTH4YecKoro paBHoBecus Jx.
7 Xapnu, B. Baitn6epra. JlaboparopHas 1 05
pabota «BpIsiBIEHNE U3MEHUUBOCTH Y '
oco0eit OHOTO BHIA»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLUU 1
9 D¢ dexr ocnoBarens. dpdexr 1
OyTBUIOYHOTO TOPIIBIIIKA
10 Murpauuu. M30a011 DOy JISALMA: 1
reorpaduyeckas, OuoIormuecKas
11 EcTecTBeHHBII 0TOOP — HAMPAaBIISIOITHI 1
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12

(hakTOp IBOTIOIIUHU

[TostoBoi#t 0TOOP

13

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
Pe3yabTaT MUKPOIBOIIOLHMH.
JIaGoparopHas pabota «M3yuenue
apoMop(030B U UAMOAAANITALUN Y
pacTeHU U KUBOTHBIX»

0.5

14

15

16

17

18

[Ipumeps! npucnocobIeHN y OpraHu3MOoB:

MopdoJoruueckue, Hru3noIoruuecKue,
OMOXMMUYECKHE, TIOBEICHUECKHE.
JIaGoparophas pabota «IIpucnocobienus
OpPTaHU3MOB U MX OTHOCHUTEIIbHAS
11eecoo0pa3HOCTh)

Bun, ero kpurepuu u CTpyKTypa.
JlabopartopHas pabota «CpaBHEHHE BHIOB
0 MOP(OTOTUIECKOMY KPUTEPHUIO»
CrpykTypa Buaa

BunoobpazoBanue kak pe3yabTaT
MHKPO3BOJJIIOLUA

CBs3b MUKPOISBOJIOIUHU U SITUACMHUOJIOTUA

0.5

0.5

19

20

21

Makpossomtonus. [Taneontonornyeckue
MCTOABI U3YUYCHHA 3BOJIIOINN

buoreorpadudeckue METOabI U3YUCHUS
JBOJIIOLAA

3M6pI/IOJ'IOI‘ NYCCKUC U CPABHUTCIIBHO-
MOp(I)OJ'IOl"I/I‘IeCKI/Ie MCTObI U3YUCHUS
OBOJIOIHNH

22

MOJ'IeKy.]'IHpHO'FCHCTI/I‘IGCKI/IC,
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OMOXMMHYECKHE U MaTEMAaTHUCCKUE
MCTOAbI U3Y4YCHUA 5BOJIFOLUN

23 OO01re 3aKOHOMEPHOCTH BOJTIOIIHH

24 AnantuBHas paguanus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOIINHI

o5 Hayunbie runote3sl mpoucXoxACHUS
JKM3HM Ha 3emiie

26 JloHayuHbIe PEJCTABICHUS O 3aPOKICHUN
JKH3HU

97 OCHOBHBIE 3Tallbl HEOPTaHUYECKON
SBOIIOIUU

28 ['unoTessr 3apoXxkaCHUS KUZHA
Hcropus 3emiin 1 MeTO/BI €€ N3yUYEHUsI.

29 JlaboparopHas padora «3ydenue u 05
OTHMCaHNE UCKOMIAEMBIX OCTATKOB JIPEBHUX '
OpraHU3MOB»

30 Hauanbnbie 3Tansl oprannyeckoin
DBOJIIOIUHN

31 DBOIIOLUS 3YKAPUOT
OCHOBHBIC 3TaIIbI YBOIIOIUN

32 pactutenbHoro mupa. [Ipaktuueckas 0
pabora «M3yduenne ocoOeHHOCTEH =
CTPOCHHUS PACTEHUH Pa3HBIX OTACIIOB)»

33 OCHOBHBIC 3TAIIbI YBOIIOUU JKHBOTHOT'O
MHpa

34 DBOJIOLMS )KUBOTHBIX. [IpakTrueckast 05

pabota «M3ydyeHne ocoOeHHOCTEH
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CTPOCHUA ITO3BOHOYHBIX JXKUBOTHBIX»

PazButue xu3Hu Ha 3emMIie Mo 3pam U

35
nepuoiam

36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE
KPU3HCHI MIPOILIIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpemeHHas cucTemMa OpraHu4eckoro
MPOLLIOTO

39 OcHOBHBIE CHCTEMaTUYECKHE TPYIIIIBI
OpraHu3MOB

40 AHTpPOTIONIOTHS — HayKa O YEeJIOBEKE

41 PazButue npencrasnenuit o
MIPOUCXOXKACHUH YeTIOBEKa
MecTo yenoBeka B CUCTEME
opranuyeckoro mupa. JJaboparopnas

42 pabota «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOEHMSI CKEJIeTa YEJIOBEKA, CBSI3aHHBIX C
MPSIMOXOXKICHUEM)»

43 JIBWOKyIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHoleHrne OMOTOTMYECKUX U
COLIMANIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka 1 najaeoreHOMUKa

47 DBOJIIOIHS COBPEMEHHOTO YeJI0BEKa

48 UYenoseueckue packl. [IpakTuueckas 05

pa60Ta «HSy‘ICHI/IC OKOJOTHYCCKHX
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aJanTalyi 4eJIoBEKa

MG)KI[I/ICHI/IHJII/IHapHBIC METOABI

49 1
aHTPOIOJIOTHH

50 3apokICHUE W PA3BUTHE DKOJIOTHH 1
Mertoasl skosnoruu. JlaboparopHas pabota

51 «HM3ydyenre METOI0B DKOJIOTHYECKUX 1 0.5
HCCIIEA0BAHUIN

59 3Ha4YeHHe SKOJOTMUECKUX 3HAHUH 1151 1
9eJI0BeKa

53 Dxosornueckue GakTopbl 1
Abuotnueckue akropsl. CBET Kak

54 skoJornyeckuit pakrop. JlabopaTopHas 1 05
pabota «BbisiBneHne npucnocobdaeHuit '
OpPraHMU3MOB K BIIUSIHUIO CBETa»
AbGuotnueckue paktopsl. Temmneparypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JlabopaTtopHas pabota «BrisiBiieHHe 1 0.5
MIPUCTIOCOOICHHI OPTraHNU3MOB K BIHSIHHIO
TEMIIEPATYPbI»
AbuoTtnueckue hakTopsl. BiaxkHOCTB Kak

56 skojornyeckui paxrop. JlabopaTopHas 1 05
pabota « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenbl oOuTaHMsI OpraHu3MOB 1

58 buonoruueckue puTmsl 1

59 XKuzHeHHbIe POPMBI OPraHU3MOB 1

60 buotnyeckue pakTopsl 1
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3HayeHne OMOTUYECKUX B3aUMOIECHCTBUN

61 JUIsL CYIIIECTBOBAHMS OPI'aHU3MOB B Cpelie
oOuTaHus

62 DKOJIOrM4eCKHE XapaKTePUCTUKU
TTOTTY TSI
OcHoBHbIE TTOKA3aTENIN MOMYJISIIIHN:

63 YUCJICHHOCTD, IJIOTHOCTh, BO3PACTHAS U
MOJIOBAst CTPYKTypa
OcHOBHBIE TTOKA3aTENN MOIMYJISIIIHN:

64 POKIAEMOCTh, IIPUPOCT, TEMIT POCTAa,
CMEPTHOCTh, MUTPAIIUU

65 DKoJoru4eckasi CTpyKTypa MomyJsuu

66 JluHaMMKa MOIyJIALUN U €€ PETyIISILUS

67 KpuBble pocTa YMCICHHOCTH TOITYJISIIHH.
KpuBbie BbDKUBaHUS
DKoJIoruyecKas HUIlla BUJIA.

68 JlaboparopHas pabota «IIpucrmocobeHus 0.5
CEMSIH PACTCHHH K paCCEIICHUIO»

69 Bupn kak cucrema nomynsiuit

70 3aKOHOMEPHOCTH MOBEJICHUS M MUTpaIUid
YKHUBOTHBIX

71 Coo0111eCTBO OPraHU3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITasi cUCTeMa

73 KpyroBopoT BemecTB U MOTOK SHEPTUU B
9KOCHCTEME

74 OCHOBHBIC TTOKA3aTEIN YKOCUCTEMEI

75 DKOJIOTHYECKHUE TTUPAMHUJIBI
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76

M3MeHeHus cooOLIecTB — CyKLECCHH

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

" 03€p U peK. DKOCUCTEMbI MOpPEN U OKEaHOB

78 [TpupoHBIE SKOCHCTEMBI. DKOCHCTEMBI
TYHJp, JIECOB, CTEIEH, TyCThIHb

79 AHTPOTIOTr€HHBIE SKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas pabota 05
«M3ydenue u onvcaHue ypooIKOCUCTEMBD '
3akOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBHI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpA3HECHUI

89 pa3HBIX TUIIOB Ha CyOOPTaHU3MEHHOM,
OpPTraHU3MEHHOM, MOTMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmiernranerapHas 060104Ka
3emiu

84 VYuenue B. W. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHHUS
ounocdepnr

86 KpyroBopots! BemmecTs u
OMOTCOXMMHYECKUE ITUKITBI

87 3oHanpHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocth 6u0oCheps

89 DKOJIOTHYECKHUE KPU3HUCHI U UX TPUUHHBI

90 Bo3zneiicTBue yenoBeka Ha Ouochepy
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AHTpONIOT€HHOE BO3JEHCTBUE Ha

o PacCTUTENbHBIN U KUBOTHBIA MUP 1

92 Oxpana npupozsl 1

93 OCHOBHBIE IPUHIIUIIBI YCTOMYHBOTO 1
Pa3BHUTHS YEIIOBEYECTBA U IIPUPOIBI
PanmonanbHOE PUPOIONIOIH30BAHHE U

94 COXpaHEHHE OMOIOTHYECKOTO 1
pa3Ho00Opa3us 3eMin

95 Q§06meHHe 1o TeMe « MUKpO3BOJIOLUS U 1
e€ pe3yIbTaThD»

96 Oﬂ606Hl€HI/IC 1o TeMe «MaKpo3BOJIIOLIUS U 1
e€ pe3yIbTaThD»

97 0O600menue o reme «IIpoucxoxaeHue u 1
pa3BHUTHE KHU3HU HA 3eMIIe»

98 O6061menue no teme «IIpoucxoxaenue 1
YeJI0BEKa — aHTPOTIOT€HE3»

99 O06o001ieHne o TeMe «DKOJIOTHsI — HayKa O 1
B3aUMOOTHOUICHUSIX OPTraHU3MOB)

100 O6061menne o Teme «OpraHu3msl U cpea 1
oOuTaHU

101 O606meH1/fe 10 TeMe «DKOJIOTHS BUJIOB U 1
TOMYJISIIUD

102 O6o006menue no Teme «buochepa — 1
IJ100aIbHask IKOCUCTEMa

OBLIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYUEHUME OBPA30OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buonorus, 10 knacc/ Aradonora 1.b., CuBornazos B.H., OGiiecTBO ¢ orpaHHYeHHON
O0TBETCTBEHHOCTHIO «[IPODAY»; AkimonepHoe odmiectBo «M3mnatenbetBo «IIpocBemienue»
* buonorus, 11 knacc/ Aradgonosa U.b., CuBormnazos B.1., O61mecTBo ¢ orpaHUYEHHOM
O0TBETCTBEHHOCTHIO «[IPODAY»; Akimoneproe odmiectBo «M3maatenbetBo «IIpocBemienue»
* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonTos C.I'.,

Conun H.U., 3axaposa E.T.; mox penakuueit 3axaposa B.b., O6mectBo ¢

OTpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODA»; AkimonepHoe 00IIeCTBO

«3marenscTBO «IIpocBemenney

* buonorus. O6mias 6uonorus, 11 knace/ 3axapos B.b., MamonTos C.T'.,

Conun H.U., 3axapora E.T.; mox penakiueii 3axaposa B.b., O6miecTBo ¢

OTpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODA»; AkimonepHoe 00IIeCTBO

«3marenscTBO «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
buomnorus. 10 — 11 . [Iporpammer: yue6HO-MeTonnueckoe nmocodue / .b. Aradonosa, H.b.
babuues, B.M. CuBornazos. — M.: JIpoda, 2019 r. (Poccuiickuii yueOHUK)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.JJabopaTtopuslii mpakTukyMm buonorus 6-11 kmacc (yaeOHOE JIEeKTPOHHOE

uznanue), PecnyOnmkanckuit Mynbtumenua nentp Mocksa. PecryOnukanckuii
MyJIbTUMENA LEHTP

2.DOnexTponHas 6ubnuoreka. [Ipocsenienne. MynpTuMenuitnoe yue6Hoe

nocooue M Ilpocsemenne MEJIMA

3.2uaoc-1ieHTp aucraHuoHHoro oopaszosanus WWW. Km. ru /education

4. bonpmas sunukioneaus Kupumra u Medoaus (3neKTpoHHOE yueOHOe

W3/1aHKE)

5. Anpeca caittoB B IHTEpHETE

http://edu.1c.ru

WWW.SOM.Si0.ru

eMHasl KOJUIEKIHs U(POBBIX 00pa3oBaTeibHbIX pecypcoB: http://schoolcollection.edu.rul.
www.bio.1september. ru — I'azera «buonorus» «IlepBoe CEHTIOPS»;

WWWw.nature.ru - Hay4Hble HOBOCTH OMOJIOTHH;

www.herba.msu.ru - 6oranuueckuii cepsep MI'Y;

WWW.MNr.gov.ru - caiit ¢ rocynapcTBeHHON nHpopMaimeii MunucTepcTBa

NPUPOAHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - buosnornueckast KapTuHa MHpa.
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