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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit ®enepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoil pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM o0nactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim PI'OC COO mnpodwiibHble y4eOHBIC NpPEIMEThI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUS M MPHU3BAaHBI O0ECIIEYUTH MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIHM,
CpeIHUM OOIIUM, CpPeIHHUM MPOPECCHOHANBHBIM W BBICHIMM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX ¢ NpodopueHTarnen
0o0yJaromuxcst ¥ CTUMYJIMPOBAHWEM HHTEpeca K KOHKPETHOH O0O0JacTH HAaydHOTO 3HAHHMA,
CBSA3aHHOTO C OWOJOTHEH, MEAUIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buosorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriryOI€HHOM YpOBHE, ONPeeNsIeT 00s3aTebHOES
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUE, €r0 CTPYKTYpUPOBAHHE MO pazieliaM U Temawm,
pacmpeziefieHue 1o KjlaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yd4€TOM MEXKIIPSIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro Ipoiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTT
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Omaromaps 4yeMy TMpPOCMAaTpPHBAEeTCS  HAMpPaBICHHOCTh Ha  MOCJIEAYIOIee  pa3BHUTHE
OMOJOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TIPEJCTaBICHUN O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIICHUS K OKPYXKarolled MpHupoaHON cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peaau3anuu
tpeboBanuit ®PI'OC COO k miIaHUPYEeMBIM JMYHOCTHBIM, METAlpeJAMETHBIM M HPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOMN
JESTEIbBHOCTH OOYy4arolMXCsl MO0 OCBOEHHUIO COJIEp)KaHUsl OMOJIOrMYECKOro o0pa3oBaHUs Ha
YpOBHE CpefHero oob1ero oopazoBaHusl.

VY4eOHblii npeamer «buosorusi» Ha ypoBHE CpeAHEro OO0IIero oOpa3oBaHUs 3aBepIIacT
Ouosornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH Ha PaCIIMpEHUE W YriyOIeHne 3HaHUH
00ydJarommxcsi O JKUBOM TPHUPOAE, OCHOBAX MOJICKYISIPHOM U KJIETOYHOW OHOJIOTHH,
AMOPHOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

N3zyuenne yueOHoro mpeamera «bruomorus» Ha yriayOJlleHHOM YpOBHE OpUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOIIUXCSl K TOCIEAYIOMEMY MOIYyYEeHUI0 OHOJOTUYECKOro OOpa3oBaHUs B
By3aX M OpPraHM3aIMsIX CPEIHEro MpoQecCHOHANBHOrO 00pazoBaHus. OCHOBY €ro coiepKaHUs
COCTaBISIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIIMX CHCTEMATHYECKUX pa3/esioB OMOJOTMM Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4aroT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
00X 3aKOHOMEPHOCTSX JKU3HH, [OMOJTHHUTEIHHO BKJIIOYCHBI OMOJOTHYECKHE CBEICHUS



MPUKIAHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccurn. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, MOTYICHHBIMU O0YJaIOIIUMUCS TIPH U3y4EeHUU (DU3HKHU, XUMHUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIN MOAXOAbI K M3yueHUto Ouosoruu. COrinacHo UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS1 )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alllH,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTHU U
yueHue o 6uocdepe.

VYueOublii mpenmer «buomorus» TpU3BaH O0ECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJSALUU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOMAEep)KaHUSI WHTEpeca O0O0YJaromuUXcs K OMOIOTHI
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaja B COJEPKaHUU MPOTrPaMMBbl 110
OHOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
oOnacTu OMOJIOIMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOeXkHBIX YUEHBIX B PELIEHUE BaKHEHIINX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buosnorus» Ha yriiyOJEHHOM YpPOBHE — OBJIAJICHUE
O00y4JaroIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI UCIIOoNIb30BaTh 3TH 3HaHUS B (OPMUPOBAHUU HHTEpeEca
K OomnpenenéHHoi o0sactu mpodecCHOHATILHON NEATEeIbHOCTH, CBA3aHHOM ¢ OWONOTHeH, WIn K
BBIOOpY y4eOHOT0 3aBeIeHHs I POAOIKEHNUS OMOJIOTHYECKOr0 00pa30BaHuUs.

JlocTikeHue 1eiau u3ydeHus: yuyeOHoro mpenmera «buonorus» Ha yriryOa€éHHOM ypoOBHE
oOecrnieunBaeTcs pelIeHueM CIIEAYIOIUX 3a1au:

OCBOCHME  OOYYalOIMMHUCS  CUCTEMBbl  OHMOJIOTMYECKHUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTaBISIIOIIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYH) KApTUHY MHpa; O CTPOCHMHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKA, OpraHu3M, MOMYJISILUS, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCICIOBAHUSIX B
OMOJIOTHH;

O3HaKOMJICHHE  oOydJaromuxcs €  METOAaMU  TO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOU U KIETOYHON OMOJIoruw,
AMOPHUOJIOTUN U OWOJIOTUU Pa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJOTHU U CUHTETHYECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuu M B IpHpone (HaONoJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTMPOBAHHE);

OBJIaJIcHHE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMONIOTUYECKYI0 HH(POPMALINIO; TTOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBAaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COILHMAIBHO-
SKOHOMHMYECKHMHU M SKOJIOTMYECKUMHU Npo0JieMaMu YelIOBEYECTBA; OLEHUBATH IOCIEICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalomeld MPUPOTHON cpene, COOCTBEHHOMY
3M0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npopMIaKTUKN WHPEKITMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHHUS B IPUPOJE B 00ECTIeYeHHS
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUsX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjioruu;

pasBUTHE y 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mIpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEeN OMOJIOrMYeCcKOro MCCIEeIOBaHusl, MPOBEICHUs
OKCIIEPUMEHTAIBHBIX HWCCIEJAOBAHUMA, pemeHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U IIPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl LIEGHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuodpeTeHue 00y4arIUMUCI KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHue TpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, DIKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONECHHUS Mep
npodunakTuku  3a0ojieBaHWM,  oOecriedyeHWe  OC30MACHOCTH  JKU3HEICATCIILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MIPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHWE YCJIOBUH JJIi OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAWBHYaTbHON
00pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy IpodhecCUuOHATBHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAMBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEeruoHa.

OO0miee ymMclIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 ugaca: B 10 kmacce — 102 ugaca (3 yaca B
Hezeno), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPeACTB OOyueHUs OMOJIIOTUH
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANpPaBICHHOCTH Ha MPOJIOIDKCHHE
OHMoIOoTHYeCcKOro 00pa3oBaHWs B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s13aTenbHBIM YCIIOBUEM IPU OOy4YEHHUH OWOJIOTMHM HA YIiyOJIEHHOM YpPOBHE SIBISETCS
MpOBEJCHUE J1abOpaTOPHBIX U TMpakTHUeckux pabdoT. Takke ywyacThe oOydammxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YUYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOAHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

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

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpameHTaldbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3nauenue Ouonorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccuun, cBszanHbie ¢ Owonorueil. 3HaueHWe OWOJOTMH B MPAKTHYCCKON
JEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJICHHOCTH, OXpPaHE
MIPUPOJIBI.

JleMoOHCTpaL UK

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Japeun, Y. I'apseid, I
Meunnenb, B. W. Bepnanckuii, M. II. IlaBnos, M. . Meunuxkos, H. . Basunos, H. B.
Tumodees-Pecosckuid, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsI3b OMOJIOTHU C IPYTUMH HayKaMu», «CrucreMa OMOJOTHYeCKUX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT uzydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XHMHYECKOTO COCTaBa, JAMCKPETHOCTb M ILEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTh, = CaMOOpraHu3alus, CaMOBOCIPOU3BEICHHUE, Pa3apPaKUMOCTh,
M3MEHYMBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUI0BO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
ouocdepusiid. [Iporeccsl, mpoucxoasmnye B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue *UBbIE CHCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Metoabl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHwue,
AOKCIEPUMEHT, CHUCTEMaTh3anusi, MeraaHanu3. [loHsATHE O 3aBUCHUMOW W HE3aBUCHMOU
nepemeHHoil. [lmanupoBanue skcnepumenta. [locraHoBka M mpoBepka rumote3. HyneBas
runore3a. [lonsTue BEIOOPKU U e€ JocTOBepHOCTh. Pazopoc B Guonornueckux qaHHbIX. OreHka
JIOCTOBEPHOCTH TIOJNYUYCHHBIX PE3yNbTaTOB. [[pUYMHBI MCKaXKEHHS PE3yIbTAaTOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuiel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «BHOJIOTHYECKHE CHCTEMBIY,
«CBoOlCTBa )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOIO  OpraHu3Ma,
«buoreonieno3», «buocdepar, «MeToabl U3YUIECHUS KUBOU MPUPOIBD.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHNUH,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cmoiap30BaHWE Pa3TUYHBIX METOJOB MPU HU3YYCHHUH >KHUBBIX
CHUCTEM.

Tema 3. buosiorust KjieTrkun



Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPHUH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHSA, Xpomarorpadus,
anekTpodopes3, MeTOJ MeEuYeHbIX aTroMOB, AudQepeHIHanTbHOe EHTPU(YTrupoBaHUeE,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpauuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, XKUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekrpodopes, muddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KAK pacTBOPHUTENSl, pPEareHTa, y4acTue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYIISILUN.
MuHepalibHbIC BEIIECTBA KIIETKH, UX OHMOJOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornueckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN O€TKOB. [Ipuonsi.

VYrneBoasl. MoHOcCaxapuabl, AMCAXapHUIbl, OJUrOcaxapuibl M monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3NKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuIMN
YTJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukauusa — aunujaos.
Tpurnunepunasl, pochoaunuasl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun aunuaos. O0mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykineoTumsl.
[Tpuniun komminementapHoctu. [IpaBuno Yapradgda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenune monekyinbl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosmornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKY, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHEe W OHOpU3NYECKUE HCCIEAOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonexkyn. Modenuposanue cmpykmypol u QyHKyui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUpOOHbIX AHANLO208.

JleMoOHCTpaLun

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXHMBOM  IIPUPOIAE»,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoaoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTh», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas padora «OOHapyxeHHe OEIKOB C IOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

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

Tema 5. CtpoeHue n QyHKIUM KJIETKH

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

CtpoeHne MpOKApUOTHYECKOW KIeTkH. Kilerounas crTeHka OakTepuii u  apxew.
OcoOeHHoCTH CcTpOoeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QYHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Inmasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTMueckod MeMmOpaHbl. TpaHCIOPT BeUIECTB 4epes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopt). Ilomynponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOT0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronuto3. Dx30muTo3. Kiletounas cteHka.
Crtpykrypa v QyHKIUU KJIETOYHOU CTEHKU pacTeHUi, rprOoB.

[Mutonnazma. L{uto3ons. Llutockener. JBwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOoMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmkn,
JM30COMBI, WX CTpOeHHe W (QYHKIMHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKkynyma. Mexanusm nanpasnenus 6enxkoe ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBIN)
SHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas pyHkuusa anmnaparta [ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMUM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThI  BBICHIMX
pacTeHUMN.

HememOpannbie opranousl kinetku CtpoeHne M QyHKIUHM HEMEMOPAHHBIX OpPraHOMOB
Kkietku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kinetounsiit nentp. CTpoeHMe M JABWKEHHME JKTYTHMKOB M PECHHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepublii GenkoBelii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHOu
060n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOIA).

JemMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
HPOKAPUOTUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaTbl PacTUTENbHBIX, >KHBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «3yueHne cCTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopuas pabGora «ccienoBanue IasMoin3a U AEMIa3MoJu3a B PaCTUTEIbHbBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelleCTB M NPeBPallleHUE IHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTPOGHBIH ©  TeTepoTpodHBIA. YdyacTue KHUCIOpoAa B  OOMEHHBIX  HpoIleccax.
OHepreruyeckoe obOecrneueHue kietku: npespamieHue ATd B 00OMEHHBIX Ipoleccax.
@depMEeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHM3M aedcTBus. Kodepmentsl. Otianuus (pepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBI CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUceHHblll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCT (DOTOCHHTE3A.
BausiHue paznuuHbIX pakTOpoB HA CKOPOCTh (OTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

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

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’poOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH M BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHu3Mbl. OTanbl YHEPreTUYECKOro oOMmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIIOKO3bI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHuE. Poib MUTOXOHApPHUI B Ipoueccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciaurenabHoe (GochopriInpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JleMoOHCTpanun

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

Tabmuupl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunre3 Oenkay,
«Ctpoenue pepmMeHTay», «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTaaas3bl)».



Jladoparopnasi padora «lI3ydeHue QepMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3amnus eé B KIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBEHHOM uWHGpopMmauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUUYHOCTb. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
knemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanuss akTHBHOCTH T€HOB y mnpokapuor. [umore3a omepona (®. XKakxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomwl 2enos. Perynsiys 0OMEHHBIX MpolieccoB B kieTke. Kiierounslilt romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTraTHbie mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepocawux
supycos, PHK-codeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aborneBaHus uenoBeka, KUBOTHbIX, pactenuil. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungopmamura: unmezpayus u anaiuz 6orvuux maccugos («bigdatay) cmpyxmyprvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

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

Tabmumet u cxembl:  «buocuHTe3 Oenmka», «l'eHeTmueckuii koay», «Bupyce»,
«baxrepuodarm.

IIpakTuyeckas padora «Co3ianue MOJIEIN BUPYCay.

Tema 8. /KuzHeHHBbIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcobeHHOCTH
npoleccoB, nporekaroumx B uatepdase. Iloaroroska kinerku k aenaeHuro. [IpecuHTeTnyeckuii
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEepPUOJIbI
uHTEp(PAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanun — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepbl W TeloMmepasa.
XPpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA U TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunslie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJALIME B HUX MpOLECCHl. THIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenp —
arornTo3s.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas kiemkay — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JemMoHCcTpauMu

Tabmuipel u cxembl: «Ku3HEHHBI LUK KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

OOGopyznoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuUT0O3 B KJIeTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas paGora «HabmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUANIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCco0EHHOCTH CTPOCHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHnanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTel MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNA U PaCHOIOKEHHUS
TKaHEN B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEIMHUTENbHASA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U TeHEPATUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U YesoBeka. DyHKITMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COeAMHEHUS
KOCTEH.

JIBi>xkeHue oOpraHu3MoB. JI[BHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TPONU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[lutanue opranuszmoB. [lormomienne BOJbI, YTIAEKUCIOTO Ta3a U MUHEPATHHBIX BEIIECTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBApEHHUE.
[lutaHre MO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbIe
xenesbl. [IuimeBapuTenpHas cucTemMa 4esioBeka.

Hpixanue opraau3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. Juddy3ust Ta3oB yepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MOBEepXHOCTh. JKabepHoe U JErodHoe
IbIXxaHue. JlpIxaHue MO3BOHOYHBIX YUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JIETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXxaTenpHas CHUCTEMa ueJoBeka. MexaHu3M
BEHTWIAILNH JIETKUX Y TITUIl 1 MJIEKOMUTAIOMUX. Perymsmus npixanus. [[pxaTenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u e€ opranbl. KpoBeHocHass cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOKHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Boinenenne y opranusmoB. Beigenenue y pacreHuil. BplueneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbsl BbigeneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus. CBsA3b MOJOCTU Tejla ¢ KPOBEHOCHO
Y BBIICTUTEIBHOM cUCTEMaMUu. BplneneHrne y MmO3BOHOYHBIX XKHUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u pyHkunonupoBanue Heppona. O6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOYHBIH M TyMmMOpajdbHBII HMMMYHHUTET.
Bpoxnéuuslii u  mpuOOpeTEéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepner, C. Tonerasa). BocnanuTenbHbie OTBETHI
opranu3MoB. PoJib Bp0oXIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuus y OpraHu3MoB. Pa3zpakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBbie BeliecTBa M MX
3HauEHUE.

HepBHas cucrema u peduieKTopHas peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbI y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHbIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisiuss W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4yesoBeka. JKeresbl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopneBbie cucrempl», «CtpoeHue credns», «CTpoeHHe JIUCTOBOM IUIACTUHKM», «TKaHu
JKUBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpinenurenbHas cucrema», «JHIOKpUHHAS cucteMay, «CTpoeHue MbIIIby, «VIMMyHUTETY,
«KumeynomnonoctHpie», «CxeMa UTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHE H0KIEBOIO
yepBs», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONUTAIOLIUXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHHU3MOB,
MHUKpOIpenaparsl TKaHEeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KHUBbBIE
AK3EMIUISIPhl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
JKUBOTHBIX, CKEJIEThI TTI03BOHOYHBIX, KOJUICKITNN OECITO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue nns JEMOHCTpPAIlMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuierieHus Kpaxmasa M OelakoB moj JeiicTtBueM (epMeHTOB, 00OpydOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yueHre opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrioynoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkeHnue. [lonoBele kneTku, unum ramersl. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 y JKMBOTHBIX. [lonoBble — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00ua u3 enaguwvix npodrem ambpuonocuu. Konyenyus mopghocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHEe3a KUBOTHBIX (Ha MpUMeEpe JIATYIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTH OPOOJIEHUsT MIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISLINS).
3aknajKka OpPraHoOB W TKaHEeW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS MWHAYKIMA). 3akiajgka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HepapXWUYeCKHX B3aMMOJEWCTBUI TreHOB. BimsHue Ha
SMOPHOHAIILHOE PAa3BUTHE PA3IMYHBIX (DPAKTOPOB OKPYKAIOLIEH CPE/IbI.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHMO3BOHOYHBIX M IMO3BOHOYHBIX >KHMBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOro M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IIPHUPOJE.
Tunbel pocta >KUBOTHBIX. DakTOpbl PETYISIMM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuojibl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

PasmHoxeHue u paszputue pactenuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameroreHes y pacTeHMH.
OIIog0TBOPEHNE W Pa3BUTHE PACTUTEIBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJOTBOPEHHUE Y
I[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryiIsiiuyi OHTOTE€HE3a Y PACTEHHUH U )KUBOTHBIX.

JleMoHCTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI 0ECHOIOoro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIeHb», «Pa3MHOXEHUE TUJIPBDY,
«Metlio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM W CIIEPMAaTO30UAa»,
«OCHOBHBIE CcTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pa3BuTHE», «Pa3BUTHE MalCKOTO
Kyka», «Pa3Butue capanum», «Pa3Buthe IArymkn», «/[BoiiHOEe OIIOAOTBOPEHNE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJbHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK NAnOpOTHUKAY,
«KU3HEHHEIN IUKIJI COCHED.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIEKIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKI».

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOYKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX YU€HBIX B pa3BuUTHM reHetuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-Pecobckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUSL U1 CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHBIC IPU3HAKH, JIOMHHAHTHBI M PELECCUBHBIA NPU3HAK, TOMO3MUIOTA,
TeTepO3UroTa, YUCTast JIMHUS, THOPUABI, reHOTHN, (QeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-T€HETUYECKHI.

JdeMoHcTpannn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. M. Baswiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpunHoe ckpemnBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzaens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTomornueckue ocCHOBBI MOHOTHOPUAHOTO CKpelBanus. [ umnoresa
YUCTOTHI FaMeT.

AHanuzupytoiee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMS.
Pacmiennienue npu3HaKkoB MIPU HENIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uToI0ornueckie 0OCHOBBI AUTMOPUTHOTO CKPELIMBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuernyieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHas TEOpHsI HaCIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbId MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIEMCTBHE TIE€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBuEe HeaUIeNbHBIX TI'eHOB. KoMIieMeHTapHOCTb.
Onucra3s. [Tonnmepns.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHS pACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJCHMS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€He3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHnmemns»,
«Ananuzupymoliee ckpelupanuey, «Hemnonnoe nomuHupoBanue», «ClemnieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30huiby, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAIlMU 3aKOHOB €IUHOO0Opa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACIIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEpPHOCTH U3MEHYNBOCTH

BsanmopneiictBue reHotuna u cpeabl npu (HopMUpoBaHMM (EHOTHNA. V3MEHUYUBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHbIE MpPHU3HAKK. BUIbl  HM3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIECTBEHHAS.

MonudukanronHass U3MEHUYUBOCTb. Ponb cpeabl B (GOpMUpPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psjn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHBOCTH.

['enoTunuueckass W3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTtuBHass M13MEHUYMBOCTh. Meio03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3J[AHHH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtaloHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUM. SIAEpHBIE M IUTOIUIA3MATHYECKUE MYTaIlUH.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHbl U HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (YaKkmopos 6 HACIe008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanuu

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

Tabmumpl 1 cxembl: «Bunmbl u3meHunBOCTHY, «MoOau(UKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTHyeckue
3a00JIeBaHUS YeIIOBEKa», «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(potorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia M BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTtauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapoigHasi NMporpaMMa HUCCIEIOBAHMS T€HOMa YeJIOBEKa.
MeTonbl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEANIOTHUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: TOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4yucie ¢ nomoubto [T1P-
ananu3a. HacnencrBennsie 3a00s1eBanus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApaCIONOKEHHOCThI0. 3HAUEHHUE MEJAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUM TeHETUYECKUX 3a00JIeBaHUI dYeloBeKa. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHsATHE «TE€HETUYECKOT0 Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBAaHM B OOJIACTH PEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3muecKkoMy H
XMMUYECKOMY 3arpsA3HEHUIO OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JleMoHCTpaLuu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHS] TEHETUKH YEIOBEKay,
«["eneTnueckue 3a00JIeBaHUS YEIIOBEKAY.

IpakTnyeckas padora «CocTaBjIeHHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenexnusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapunoBa o LleHTpax mpoucxoIeHus 1 MHOT0oOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pAacTeHUM U MOpoa KUBOTHbIX. CopT, MOpojaa, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAciIeACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3Hauenue miist
CEJIEKIIMOHHOM paboTHI.

MeTtobl ceneKiMoHHOM paboThl. MIcKyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnbiTanue npousBoautenei mo moromctBy. OTOop mo
TEHOTHITY C ITIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHITY C MTOMOIIBIO aHAIN3A
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ] CENEKIMOHHOW paboThl. PamuanoHHBIN U
XUMHUYECKH MyTareHe3 Kak HMCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHWE T€HOMHOTO pPEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIy4EHUS UCXOTHOTO MaTepHaa JUlsl CEJIEKIINH.

[Tonyyenne mnonumuionioB. BHyTpuBMaoBas rubpuauszauus. bauskopoacTBeHHOE
CKpelIBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpelMBaHue, Uik ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecriogusi MEXBHAOBBIX THOpUAOB. JIOCTHMXKEHMSI CENeKIMH pacTeHUd u
JKUBOTHBIX. «3€1EHAs peGoNIOYUsLY.

CoxpaHeHue UM HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyeil s co3JaHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUucie ¢ NPUMEHEeHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX uoel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpPaL UK

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

Tabmune! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOr000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIBI CceleKnuny,
«Otnanéunas rubpuauzanus», «MyTtareses».

JlabopaTopnasi pabora «3ydueHue cOpTOB KyJbTypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi 0M0I0Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OUOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuate3. O0bEKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUS T€HOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U X KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroluecs B Npupo/ie ONOCUHTETUYECKHE TYTH.

Kiterounas mHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHM PacTEHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comaTtudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 DPA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl U T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJIOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
UHXEHEPUHU.

Menununackue 6uorexnonoruu. IloctreHoMHas nudposast meaununa. [ILP-1uarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTeOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHHE CTBOJIOBBIX KIIeTOK. TapreTHass Tepamus paka. 3D-
OvonH)XeHepusi i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEAMIUHCKUX TEXHOJOTHH,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONPUHTHHIA M
ckaddonauHra s peeHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BaKLUMH C LEIbI0 OoOecredeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030ynuteneit OPBU, yctaHoBieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIep KallX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsI YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmupr u  cxembl:  «lcrmonb3oBaHME  MUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHass nHKkeHepusn», «I'eHHas HHKEHEPU».

JlaGopaTopHas pa6ora «/3yuyeHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoOIOrns — BayKHEHIIas MpoU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:kaeHue 1 pa3BuTHE IBOJIOLMOHHBIX NPeACTaABJIeHUH B 0M0J10T I
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas JearenbHocTs Y. JlapBuHa.



JBwkymme cuibel dSBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pPasMHOKEHHUSI OpPraHMU3MOB, HACJICACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaTeTndeckoit Teopun sBotonuu (CTD). HelrpanbHas TeOpHs 3BOJIIOIUH.
CoBpeMeHHas BOJIIOIMOHHAST Ouosorus. 3HauyeHUE SBOJIIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpan U

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

Tabmuubl u cxemsbl: «Cucrema xuBod npupoasl (o K. Jluanew)y», «JlecTHHIIAa KHUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHS NPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®DopMbl 060pbObI 3a cymecTtBoBaHue», «lloponsl romybeit», «MHoroo0Opasue
KyJIbTYpHBIX (popM KamycTh», «I[lopoabl JOMAaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpo03BOIIOLUSA U eé pe3yJIbTaThl

[Tomynsiuust Kak B3JeMeHTapHas eAuHULA 3BoiolMH. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl omyisaiuil. I3MeHnenune reHooH1a NOMmyIIsiliuK Kak
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapmau, B.
Baiinbepra.

OnemenTapHble (HAaKTOPHI (IBMDKYIIME CHIIBI) HBOJIONUH. MyTalMOHHBIA IpoIecce.
KombOunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBli€HHblE W3MEHEHUs
qacToT ajuienaed B momymsauusax. OD¢¢ekT ocHoBatensd. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHudicenue 2eHemuyecko2o pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenenue 3¢hgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIUi:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblif oTOOp — Hampabmstomuil ¢aktop 3Bomonuu. PopMbl eCcTeCTBEHHOTO
oTOopa: NBUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3pbiBaroiuil (nu3pynTuBHbIN). [TomoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBEACHUS )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpPraHU3MOB KakK pe3yJibTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOieHnit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsl npucnocodbaeHuit
y OpraHu3MoB: Mopdonoruyeckue, QU3NOIOrHYECKHe, OHOXUMHUYECKUE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIIOLMH.
M3onmsauust — xiroueBoil (akrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHMS:
ajtonaTpuueckoe  (reorpauyeckoe), CHMIATPUYECKOe (DPKOJIOTUYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuan3anus ). JTUTeTbHOCTh IBOTIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOmIOIMOHHOM OuoMOorMM B  pa3pabOTKE HAay4HBIX METOJOB COXpaHEHUs
6unopazHooOpazus. MUKPOIBOIIONUSA U KOIBOJIOLUS IMapa3sUTOB U HMX X035ieB. MeXaHH3MbI
bopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaLun

[Hoptpetsr: C. C. YeTBepuxos, 3. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTBY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKyImme CHIIBI  3BOJIIOIHN,



«IKOJOTUYECKasT M3OJIAIMS TOMYJSIUid ceBaHCKo (openn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1aypcKoi», «[lomyIsmroHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYyILECTBOBAHHEY, «MHIyCcTpHalbHbIN MEJIaHU3M», «Kusble HCKOIIaeMBbIE»,
«IloKpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas OKpacka »KHBOTHBIX»,
«Puznonoruueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe  BumoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«DKOJIOTMYEeCcKoe BMJI000pa3oBaHMe BHUJOB CHHUL, «llomuruionasl pacteHuii», «KamycTHo-
peneyHbI THOPHIY.

ObopynoBanue: repdapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHu pa3JInYHbIX NPHUCIIOCOOJIEHHM, yydena NTHUIl U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHi OJIN3KUX BUI0B, 00pPa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BpisBieHIE U3MEHYUBOCTH y 0CO0€H OJHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThbl

MeTtobl u3yueHus: MaKposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszyueHus osBomouuu. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckne odmactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOpHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHIECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyecKME MEXAaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHMS JBOJIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBU3Mbl. MoOJeKyIsIpHO-
FeHeTUYeCKrne, OWOXMMHUYECKMEe M  MaTreMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPpOMOCOMHBIE MYyTallU1 U SBOJIIOLMSI TEHOMOB.

OOume 3akOHOMEpHOCTH  (TpaBwiia) dSBOMOUMHU. [lpunyun  cmeHvl  QYHKYUU.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paauanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaLuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuupl u cxembl: «PUIOreHETUYECKUH PsIT JIOMAAN», «APXEONTEPUKCY», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanoOpoTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  AQHAJIOTWYHBIE  OpraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKAa W IMIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LI1e 3aKOHOMEPHOCTHU IBOJIIOLIUN Y.

O6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSKHM HCKOMAEMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJIUMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. [IpoucxosxkaeHue U pa3BuTHe :KM3HU HA 3emJie

Hayunble rumoTessl MpPOMCXOXKJIEHUS >XU3HM Ha 3emsie. AOuOreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKAECHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U €€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
[TpoucxoskaeHne )KU3HU U acTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYECKO# HBomroIMK. [InaneTapHas (reosorundeckasi) 3BOJIOHS.
XUMHUUECKasi ABOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omnpir C. Mmwmepa u I'. Opu. O6pazoBanue mnonumepoB u3 MoHomepoB. KoarepaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, TeHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «vmupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE ITPOTOKIIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. VckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasE U aOCONIOTHAsE  T'€OXPOHOJIOTHSI.
['eoxpoHOIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnbie 3Tanel oprannyeckoil 3Bostounu. [[osIBIEHHE U 3BOJIIOUUS MEPBBIX KIETOK.
Oomonuss Metabonu3zMa. Bo3HukHOBeHHME mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIC
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[Tpoucxoxaenue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl HBOJIOUMU BbICIIUX pacTeHUd. OCHOBHBIE apoMop(hO3bl PACTEHUI.
Beixon pacrenuit Ha cymy. llosBieHue CHOpPOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenust. [IpoucxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. IlepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIONUS MO3BOHOYHBIX. [IporcxoxacHne aMpuOuil U penTHinii.
[TpoucxoxaeHne MIICKONMHUTAIUX H NTUI. [lpuHiun xiarodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, MPOTEpPO30H, aIEC030i1, ME3030H,
KaiiHOo30H. OOmias xapakTepuCTHKa KJIMMara M TeoJIorMueckux Impoueccos. [losBienue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BbIMUpAHUS — HKOJOTHYECKHUE KPHU3HMCHI Mponuioro. IIpuyumHbl U crienctBus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMUECKU KpHU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JleMoOHCTpaL U

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

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
CcaM03apOoXKJIeHHs XHU3HM», «Cxema ombita C. Mumtepa, I'. FOpu», «3tansl HeopraHndeckou
sBoOLIMNY, «['eoxpoHoyoruueckas mkana», «HadampHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUs DJYKapuOT MyTéM cuMOHOreHe3a», «CucreMa J>KUBOM MHPUPOIBD»,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PUHHOPUTBH), «OTHOKIETOUYHBIE
BOZOpPOCIN», «MHOIOKJIETOUHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0no0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOTO MHUPAy,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctueie», «llnockue uepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IIpecMmbikaromuecs», «lITuupn,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeuMckoll apey, «Pa3BuTHE KU3HU B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
Me3030MCKOl 3pe», «Pa3BuTHe KU3HU B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOI0 MUPaA».

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEIOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I0JEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHUUYECKHUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas snaboparopHas padora «MoaenupoBanue onbiToB Muimepa—tOpu 1o
M3YYEHHIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnass pabora «lI3yueHne u onucaHue€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHne 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3paens! 1 3anaun aHTponosiorui. MeToabl aHTPOIIOJIOT UH.

CraHOBIIEHHE MPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHeie BO33peHMUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxonctBo  yenoBeka ¢ KUBOTHBIMHU. (CuHcTeMaTHUeCKOE€ IOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpuosioruyeckue, (HU3H0IOro-0MOXMMHYECKHe, MoBeAeHUecKkne. OTIHuYus YelnoBeKa OT
KUBOTHBIX. [IpAMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBwxynme  cuibl  (QakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLMANbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U 0. ABCTPaIONUTEKN —
JBYHOTHE INpEAKH JroAcH. YenoBeK yMenblid, NepBble M3TOTOBIEHUS OpyIuid Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. YenoBek reinenbOeprekuii —
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTr0. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3yMHbII COBPEMEHHOIO THIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOIO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUSAX YEIOBEKa.
Myranuonssiit porecc U noaumMopusm. [lomynsuoHHbIe BONHBI, Ipeiid TeHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbmme packl: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHAS (PKBAaTOpHAlIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
NyTH paccelieHuss 4YeloBeka Mo IiaHere. EauHCTBO uenoBeweckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YeaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpyKaromiel cpensl. BiausHue reorpaduyeckoit cpeasl u apelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurmHapaple  MeToabl B (u3uyeckor  (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
buocounaneHple  ucCCleNOBaHMsS — NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JemMoHCTpauMu



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

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «IJBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymenslii», «Henoek mpaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl», «KpomanboHIbD, «lIpenkn udenoBekay», «IOTambl 3BOJIIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHallbHONW KyJIbTYphl IIPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMBIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4eslOBEKa M uepena LIMMIaH3€, MOJENb KHCTHU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJEIN TOPCA IIPEIKOB YEIIOBEKA.

JlaGopaTtopnas pabora «/3yueHue o0OcCOOEHHOCTEH CTPOCHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNi YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MOB H
HAJOPraHU3MEHHBIX CHCTEM € OKPY KAK0ILIel cpe1oi

3apoxaeHue U pasBuTHe HKojoruu B Tpymax A. ['ymbonpara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosioruu. [loneBbie HaOMONEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKaOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuyecTBa C MNpuUpofoid. POpMUPOBAHUE HKOJIOTHYECKOW KyIbTYpPBHl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaLuu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoiorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBaHUI.

Tema 7. Opranusmsl U cpeaa 0OMTAHUA

Okonoruyeckue (akTopbl W 3aKOHOMEpHOCTH uX JedctBus. Kiaccudukanus
IKOJIOTMYECKUX  (pakTOpoB:  abuoTHyeckue, OMOTHYecKue, aHTponoreHHele. OOmue
3aKOHOMEPHOCTH JielcTBUS 3Kojgornueckux ¢akropos. [Ipasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHUNl M JKUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurHanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kkak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxsocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEp:KaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.



Cpenpl oOuTaHHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAs, TNTyOMHHAs
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xu3HeHHou ¢opme. KuzneHHbIE (OPMBI
pacTeHHii: nepeBbs, KYCTApHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. (OCOOCHHOCTH
CTpOEHUS M 00pa3a KU3HHU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHIA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUI Ui CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTPY», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «IDKOCHCTeMa XBOWHOro Jecay, «llemum muTtaHusy,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu PacTCHHM W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  SKOJOTWYECKHX  (HAKTOpOB, TepOapull  CBETOJNIIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapuu M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30yCTONYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHM, OTHOCSIIMXCS K TruUrpodpuram,
KcepopuTam, Me30pHUTaM, KOMHATHBIC PACTEHHS JJaHHBIX TPYMNI, KOJUIEKIWH IKHUBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIMU PacTeHUH M KMBOTHBIX, 00JIala0IINX
4yepTaMyd TMPUCHOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUIEKIIMH >KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTUYECKUX B3aHMMOICHCTBHSIX.

JlaGopaTopHas paGora «BrisgBieHre TPUCTIOCOOIEHUN OPraHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas padora «BblsiBIeHHEe NPUCHOCOONIECHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyISuu. [lomyssimust kak Ouojornueckasl cucreMa.
Pons HeomgHopomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHIOB B
(bopMHpPOBaHUN MPOCTPAHCTBEHHOM CTPYKTYpHI oMy suil. OCHOBHBIE TIOKA3aTe ! MOMYJISALUU:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

DKkonornyeckass CTpykTypa momymsanuu. OleHKa YHCIeHHOCTH Tonyisinud. J(nHamuka
nonyasiuu U e€ perysiuus. buotuueckuil noreHnman nonyasuuu. MoaenupoBaHue AMHAMUKU
nonynsiuu. KpuBble pocTa uuncieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsius



YUCIIEHHOCTU TMOMYNSLMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJioruueckue crpareruu BujioB (r- u K-crparerun).

[Tonsatue 00 »HKoJMOrMUecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHnumanbHas u
peann30BaHHas HUILIN.

Bun kak cucrema nomymsiuuii. Apeanbsl BUAOB. BuAbl M HMX JKU3HEHHBIE CTPATErHU.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJgornueckue HWHBa3HU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTMYECKHUE XapaKTepUCTUKU Monyasuuny, «lIpoctpancTBenHas
CTPYKTypa mnonyisauun», «Bo3pacTHble mnupamMuisl nOomymsquu», «CKOpPOCTb 3aceneHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpraHuzMamu», «Mojens skonmornueckord Humm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIINN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K paCCENCHUIO».

Tema 9. Jkos10rus coodmecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLIEHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANIbHBIE OJIOKU
OpPTaHW3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckne ypoBHHU.
Tpodudeckue nenu U cetu. AGuoTndeckue OOk 3KocucTeM. [10UBBI M WIIBI B 9KOCHCTEMaX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTeNN YKOCUCTEMBI. buomacca n npoAyKius. DKOJIOrH4eCKUe MUPaMuabl
yucesl, OnomMaccsl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBHUHBIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBHS Ha Cykieccud. KiumakcHoe COOOIIECTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenell, Ny CmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. Arpo3kocuctema. ArpoueHo3. Pazmuuus wMexay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucreMbl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus Tropojackod (dayHpl. buonornueckoe ©  XO3MHWCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOoHOMEpHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHU  OpPraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OPraHU3MOB, NOMYJISIUA M SKOCUCTEM B  YCIIOBUSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2ps3HEHUll  pA3HBIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeus. MeToI0JIoTusT MOHUTOPUHIA €CTECTBEHHBIX H
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JeMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucteMey», «llenu mnuTaHus (macTOUIHAs, JETPUTHAs)»,
«DKOJIOTHYECKas MMHpaMUIa YUCeT», « IKOJIOTHUECKas mupamMuia OnomMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonotay, «llepBuuynas cykueccusi», «BoccraHoBieHue
Jeca moclie Mmoxapa», «IKoCUCTeMa 03epa», «ArporeHo3», «KpyroBopoT BewIeCTB U MOTOK
SHEPruu B arpoieHosey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydejia INTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUH, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCUCTEMBI».

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

IKCKypeusi «IKCKypCcHs B THIWYHBIN OMoreoneHo3 (B ayopaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIIN MM TOWMEHHBIH JyT, 03ep0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanpHas 3KkocucTeMa

buocdepa — obmeruianerapHas 0o0oj04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. W. Bepnanckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! u ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHOU
skocucTeMmbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBoporel BemiectB |
OMoreoXMMHYECKHe UKIBI (Yriiepo/a, a3ota). PUTMuuHOCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYIIM: TYHJIPa, XBOIHbBIE
Jeca, CMElIaHHbIE U MIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIEca,
BBICOKOTOphsl. Knmnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa M (YHKUIHS JKUBBIX CHCTEM, OLEHKAa HX PECypCHOro TIOTEHLHala |
O6uocepHbIX QYHKIUI.

JleMoOHCTpaLuu

[optpetsr: B. 1. Bepuazackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eoctepsr 3emnu», «Kpyrosopot a3ora B npupoae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOe»,
«OcHoBHBIE OWOMBI cymmny, «Kimumarumueckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbiHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3aeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arps3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenne nousel. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpOIIOTEHHOE  BO3JCICTBHE Ha pPACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NMPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuyeckue cagpl U 300JI0THYECKHE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YENIOBEUECTBA U MPHUPOAbL. ParronanbHOe
IOPUPOJONONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEpOSITHbIC OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuueckoe pasnoobpasue u duopecypcvl. Hayuonanvnvle ungopmayuonHvle
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OHUONOBPENCOECHUAMU.
Pexoncmpyxkyus MOpCKUX u HA3eMHBIX IKOCUCTHEM.

JleMoHCTpanuu

Tabmuupl u  cxembl: «3arpsi3HeHue aTtMmochepbl», «3arps3HeHHEe TUAPOcepbI»,
«3arpszHenune mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHsEeMble NPHUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYArOIIUMUCS
IPOTpaMM CpeHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U PEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOTPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKON  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOATEIHLHOCTH M CaMOOIpPEAENIECHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOEXKJIEHUI JIMYHOCTU HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TPUCYHIUMH  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ DKOJIOTMYECKOH  KYJIbTYpBI,
CcnocobHoCmuU CMagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbI 110 OMOJOTUHU JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHSITHIMHU B
oOuiecTBe MpaBUJIaMH M HOPMaMHu IOBEAECHHUS M CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUA,
CaMOBOCITUTaHUS U CaMOPa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBaXXEHHUsA, OEpeKHOr0  OTHOIICHMS K  KYJIbTYPHOMY  HACJICIUI0 U  TPATULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOTro npeamera «buomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U ONbITa JAEITEIBHOCTH B MPOLECCE pean3alid OCHOBHBIX
HallpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMK  OOY4YalOIIeTOCs KaKk AaKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW ACATEIHHOCTH MPHU CO3JTAHUH YICOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHWE YYUTHIBaTh B CBOMX JIEUCTBHSIX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS YYEOHBIX,
MO3HABATENIBHBIX W HCCIIEIOBATEIbCKUX 3a7ad, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKON IPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLLJIOE U HACTOSLIEE MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIocTXKeHusIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHU 3HAY€HUsI OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzciHast yOe:KIEHHOCTh, TOTOBHOCTH K CITY)KCHHIO | 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBAaTh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUYAsi ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MOHUMaHUE SMOIMOHAIBHOT'O BO3/IEUCTBUS AKUBOM NPHUPOABI U €€ IEHHOCTH;

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

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIYyYHS:

MOHMMAaHNE U peann3als 3J0pOBOro U OE30MacHOro 00pasa KU3HH (3I0pPOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIBIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HMUYECKOMY U NICUXHUUECKOMY 3JI0POBEIO;

MOHMMAaHWE I[[EHHOCTH TPaBHJI WHAMBUAYAIBHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHHWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TFOTOBHOCTb K TPY/y, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPY10JII00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm Npo]ecCHOHATBLHON NESITeIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
JKU3HU;

7) 3KOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I1Ies1ecO00pa3HOe OTHOLIEHUE K NMPUPOJIE KaK UCTOYHMKY JKHU3HU Ha 3emile,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIBTYpBl: MPUOOpETEHHE OIBbITAa IIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME ITI00AIIHOTO XapaKTepa 3KOJIOIMYECKUX IPoOIeM U IyTel UX peLIeHus;

CHOCOOHOCTh HMCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C paIllMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOII0AeHNE
IpaBUJI MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH NPUPOIHOM cpene,
YMEHHUE TMPOTHO3HPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, 3KOJIOTMYECKON KyNbTyphl, OIBITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON IpaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
HPAaKTUYECKOH J1eATEIbHOCTH SKOJIOTMYECKON HAllPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEJILCKON KyJIbTYphl KaK CPEJCTBA B3aUMOAECHCTBUS
MEX]y JIFOJIbMU U [IO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PalMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaKk O €IUHCTBE NpPUPOJbI, YeJIOBEeKa U 0oOllecTBa, B MO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpaHEHUsl IPUPOIHOTO paBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHUSl MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1Aa U3 II100AIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIBTYpBl, €CTECTBEHHO-HAay4HON TI'paMOTHOCTH, KaK COCTaBHOM YacTH ()yHKIHOHAJIbHOMN
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, MCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS JJIs aHaIW3a M OOBACHEHHs SBJICHUHN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JenaTh OOOCHOBaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIUXCS JaHHBIX C LENbI0 TOTYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BAaTh OWOJIOTUYECKUE 3HAHUS JUIsl pEIleHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH NeATeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh MHIMBUYalbHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEepHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHMH 1O OHMOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.



METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJIOrUsS» BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeJJOBaHHEe, HAOII0JEHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIC
yueOHbIe JeicTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIC), 00CCIEUNBAIONINE
dbopMupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHOW KOMIIETEHITUH OOYyYaIOlTUXCS,
CIOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprate wu3yueHus OHONOTMM HA YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHUs Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC yUeOHBIC EHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
JIOJKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 0a3oBbIe JJOrnYecKue JeHCTBHSA:

CaMOCTOSITENILHO (DOPMYJTHpPOBAaTE M aKTYyaTU3UPOBATh MPOOJIEMYy, paccMaTpwBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPbhIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPHH WX JOCTHKCHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IETISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHSI JUIsi OObsACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, JCHYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIEC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IMEISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BBIE HCCIEN0BATEILCKHE JeHCTBUA:



BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus: nmpoodyieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BUABI JCSITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAllMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyaJlM3UpOBATh 3ajady, BBIJBUTATh
rUnoTe3y €€ pelieHusl, HaxOIUTh apryMEHThI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKACHUIA,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
pOoECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOsiactu
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJECH, MNpPEUIaraTh OPUTMHAIBHBIC TOJXOAbI W PEUICHHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHUPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaMM (TEKCTe ydeOHOro mocodus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsIX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B UHTepHere), aHaIM3UpPOBaTh WH(GOPMALMIO DPAIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampOChl M MPUMEHATh Pa3IM4YHblE METOJbl IMpPH IOHCKE U oTOOope
Ouosiornueckoi nHpopMaluu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUSI YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTroe);

WCIIOJTh30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLrel: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, HCIIOIb30BaTh W IPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HAaBaHUS U 3alUTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU

1) o01menue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAaliore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoill TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKa3bIBATh
CYXJIEHUS OTHOCHUTEJIHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa WIIH JUCKYCCHN);



pacro3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIHUKTHI U
BECTHU 1E€PETOBOPHI;

BIIAQJICTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS M B3aWMOJCHCTBHUS, MOHMMAaTh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITUPOBATh CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIMOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAas IesATeJbHOCTh:

MOHMMATh ¥ UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOW pabOTHI TIpU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
dhopM B3aUMOJICHCTBUSI PU PEIICHUH YICOHOW 3a/1a4u;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI ¢ yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH KaXKIOr0 4jIcHA KOJIJICKTHBA;

NPUHUMATh LIEJTM COBMECTHOM JESTEIbHOCTH, OPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPElNesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yibTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUI pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WJEH C IMO3UIMHU HOBHU3HbBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATErMUECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYaIUAX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATHBHBIM.

OBiaieHUe YHHBEPCAJIbHBIMY PEryJsiTHBHBIMU AeHCTBUAMM:

1) camoopranusanusi:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS IS BBISIBICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUI 11EIeBbIe U CMBICJIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TOCTYIKAaX IO OTHOLICHHUIO K >KMBOM NPUPOJAE, CBOEMY 3IO0POBBIO U 3/10POBBIO
OKPY>KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JCSITEIBHOCTD, BBISIBISTH MPOOIEMBI,
CTaBUTh U (GOPMYyTUPOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JAEATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUSIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOUYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Croco6cTBOBaTH POPMHUPOBAHUIO M TIPOSBICHHUIO IIIMPOKOM IPYIUIINN B Pa3HBIX 007aCTIX
3HAHMA, TOCTOSTHHO TIOBBIIIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTHBBI B JE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIAJI€Th HAaBBIKAMU I1O3HABATEIbHON PeQUIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX JeHCTBUI
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIEKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPH aHAJIN3€ PE3Y/IbTAaTOB JESTEIbHOCTH;
3) npuHsATHE ce0s1 M APYTUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OIIMOKHY;
pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYroro YeJI0BEKa.
INPEJAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOoPUIHLHOTO 00yYeHHST 00yUYarOIUXCs
Oouonornu. OHM BKIIOYAIOT: crenuUYecKue i OHOJIOTMM Hay4HblE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U NpeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSTEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUN M MX HNPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeaMerHbie pe3yapTaThl IPEICTaBICHbI 110 T0JaM
U3Y4EHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIi OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHbI MHpA, B IIO3HAHWU 3aKOHOB IPUPOIBI U
pelIeHny mpodieM paloHAIbHOTO IPUPOIOTIOIB30BaHUS, O BKJIAJAE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKA, OpPraHu3M, METaboJu3M, TOMEOCTa3,
CaMOpEeTryJsilMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o 1meHTpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOrO MOKOJIEHMS, pacIIEIJICHHs], YUCTOTHI FraMeT, He3aBUCUMOro HacinenoBanus . Mennens,
TOMOJIOTHUECKUX PSAJIOB B HacieACTBeHHOM wu3zMeHuumBoctd H. W. BaBuioBa), nmpuHIMITEI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJOTHYECKUX
HCCJIEIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KHBOTHBIX, YEIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpoHOro TUIMOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, raMeToreHesa, IMOpUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aMMOJEWCTBUS T'€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeW W X (QYHKIUIMHU, MEXTy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KUBOTHBIX W 4YEIIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAMHE, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMH KJIETOYHOTO LHKJIA U >KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIEC PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPIraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

yYMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIIEyeMbIMH OHOJOTMYECKUMH TpPOIeCCaMd U SBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIONATh MpaBWia TpU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATh MOJIYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIUHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YEHHBIE PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCJIEeIOBaHUN B o0nactu
Ouonornu W MenuUuHBl (KJIOHMPOBAaHWE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIpaBICHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHambHON AEATEIbHOCTH B
obnactu OMOJIOTUU, MEIUITHBI, OMOTEXHOJIOTHH, BETEPHHAPUH, CEIbCKOTO X031 CTBa, MUIIEBON
NPOMBIIIJICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBJICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alMsIX CPEAHEro NPOPEeCCHOHATIBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHBIe pe3ynbTaThl OCBOCHHUs YydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH HKOJIOTHMYECKUX MPOOJIeM YelOBEYeCTBa, a TaKXKE B PEIICHHUH BOIPOCOB
PaMOHATIFHOTO TPUPOJIOTIONB30BaHUs,, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OoOIMIECTBY, YEIOBEKY, O BKJIaJIe POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMOIIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET OMpEAeNiCHUs U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJAraloOMmUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormdyeckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomrorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3aponsimeBoro cxojctsa K. M. baspa), npaBuna (Munumyma 0. Jlubuxa,
9KOJIOTHYECKON MTUpaMUIbl YHEPTUHN ), TUITOTE3bI (THoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS] U OLIEHKH aHTPOINOICHHBIX W3MEHEHUN B
IPUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTE€OIICHO30B, IKOCHUCTEM U
ouoceppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0oTOopa,
AJJTONATPUYECKOr0 U CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOMYJISAUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepelOBaHus
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHME YCTaHABIMBATh B3aHMMOCBS3M MEXAY IMPOLIECCAMU SBOJIIOIHH, JABIKYILIUMU
CWJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCHUCTEM M MPUCHOCOOJIEHUSIMU K HUM
OpraHU3MOB;

YMEHUE BBISIBIIATH OTIUYNTEIbHBIC IPHU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOICHHOCTh BUI0B
K cpene oOurtaHusi, aOMOTHUYECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUsI MHOTo00pa3usi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHHS MPUPOIBI U
YeJI0BEYECTBA,

YMEHHUE pemaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEeyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMUd U SIBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHia TPU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUraTh THUIOTE3bl, NPOBEPATb HUX HSKCIEPUMEHTAIBHBIMH CPEJICTBAMHU,
bopMynupys 1eNb UCCIeI0BaHMs, aHATM3UPOBATh MOJyYSHHbIE Pe3yIbTAThl U 1€1aTh BBIBOJDI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHEe, TMPOBOAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO IPEICTABISATH
NOJy4EeHHBIE PE3y/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUU O IMPOUCXOXKICHUH >KHU3HHU, 4YelloBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOco0ax MpeAoTBpallleHUs TI100abHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, DSKOJOTMH, IPHUPOJONONB30BAHUS, MEIUIHMHbI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHMS B OpPraHM3ALUAX CPEIAHEro
npo¢eCCHOHATIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon
Nen/m  HaumeHoBaHue pa3esiOB U TeM MPOTrPaMMBbI Beero Konrpoasusie IIpakruyeckue
padoThI padoThI

1 buoiorus kak Hayka
2 JKuBbI€e cuCTEMBI M UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuUMHU4YECKask OpraHu3anus KIETKN 10 1
5 Crpoenrne u GyHKIUHU KICTKU 8 2
6 OOMeH BellecTB U MpPEeBpallleHue YHEPTUU B KIIETKE 1
7 Hacnencreennas nabopMaius 1 peanu3anus e€ B KICTKE 0.5
8 JKU3HEeHHBIN UK KIETKU 1
9 Crpoenue u GyHKIIUUA OPTaHU3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 1.5
11 ['eneTnka — Hayka O HACJIEACTBEHHOCTH U M3MEHYMBOCTH OPTraHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneTnka yenoBeka 3 0.5
15 Cenexkuusi OpraHn3MoB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOJIOTHUs 4
17 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KoauuecTBO 4acoB

Nenm/m  HammeHoBaHMe pPa3iesioB U TeM MPOrpaMMbl Konrpoasusie IIpakruyeckue
Beero padoTbI padoTbl
1 3apox/IeHUE U Pa3BUTHE SBOTIOIMOHHBIX IPECTABICHUN B ONOIOTHH 4
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2
3 Makpo3Botouus U €€ pe3ybTaThl 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 3eMJie 15 1.5
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
6 DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX S)praHmuMOB u 3 0.5
HAJOPTaHU3MEHHBIX CUCTEM C OKPYXKAroMIel cpenoit
7 OpranusMmel U cpeia 0OUTaHus 1.5
OKoJI0rus BUJOB U MOIYJISILUN 0.5
9 DKoJorust coo01eCTB. DKOJIOTMYECKUE CUCTEMbI 12 0.5
10 buocdepa — rimobanbHas sKkocucTemMa
11 UYenosek 1 OKpyKaromas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Kosnu4yectBo yacos Jara
n/n Tewa ypoka Bcero Mpaktuueckne ) o
padoThI
| Buonorus kak KOMIIJIEKCHas HayKa ¥ KaK 4acTb COBPEMEHHOIO |
oOmecTBa
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1
YpoBHEBas OpraHu3anys )KUBbIX CUCTEM 1
4 Hcropus oTKpeITUSA U n3ydeHHs kieTku. Kiierounas teopus 1
MeTtoapl MOJIEKYISIPHOM M KJIETOYHOM Omosoruu. [IpakTiudeckas paborta
5 «M3ydyeHnne MeToI0B KJIIETOYHOH Ononoruu (XpoMaTorpadus, 1 0.5
anekrpodopes, nuddepennuanpaoe eaTpudyruposanue, [11IP)»
6 XUMHUYECKUHN COCTAB KIIETKH 1
MuHepaJibHbI€ BEllleCTBa KJIETKU, UX OMOJIOTHYECKas pOJib 1
g Opranndeckue BeniecTBa KieTku — Oenku. JlaboparopHas padota | 0.5
«O0HapyxeHue OEIKOB C MOMOIIbI0 KAaUeCTBEHHBIX PEAKITUN» '
9 CgoiicTBa, Knaccupukanys u GyHKIUU OeNKOB 1
10 Opranuyeckue BelecTBa KJIETKH — YIJIEBObI 1
11 OpraHuyecKue BeIecTBa KIETKH — JIUTHIbI 1
Hyxneunossie kucnotsl. JJTHK u PHK. JlabGopaTopnas pabora
12 «MccnenoBaHue HyKIEUMHOBBIX KUCIIOT, BBIICIIEHHBIX U3 KJIETOK 1 0.5
pa3IMYHBIX OPraHU3MOB)
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue nyxineozunrpudocharst (HTD) 1
14 CexsenupoBanue JJHK. MeToibl reHOMUKH, TPAHCKPUIITOMUKH, 1
MIPOTEOMUKHU




15 MeToapl CTPYKTYPHOM OMOJIOTHH

16 Tunsl knetok. [IpokapuoTuueckas KieTka

17 Crpoenue sykapuoTrueckoi kinetku. [Ipakrndeckas padora «3yuenue 0.5
CBOWCTB KJIETOUYHOW MEMOpaHbI» '

18 [ToBepXHOCTHBIN anmapaT KJICTKH

19 OnHomeMOpaHHbIe OpraHouIbl KieTku. [Ipaktiuaeckas paboTta 0.5
«V3ydyeHune IBUKEHUS UTOIUIA3Mbl B PACTUTENIBHBIX KIETKAX» ’
[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKU: MUTOXOHJIPUH, ITACTUIBL.

20 JlabGopaTtopHast pabota «MccienoBanue mia3mMoiin3a 1 Ieria3MoJIu3a B 0.5
PaCTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHOUAbI KIETKU

22 Crpoenne u GyHKIUH S1Ipa

7 CpaBHuTeNbHAs XapaKTEPUCTHKA KIETOK 3yKapuoT. JlabopaTopHas 0.5
pabota «M3ydyeHue cTpoeHus KJIETOK pa3INiHbIX OPTraHU3MOBY '
ACCUMMIIAIMS U AUCCUMMIISLIMS — J[BE CTOPOHBI MeTabonu3Ma. Tumbl

24 oOMmeHa BemiecTB. JlabopaTopHas pabota «3ydyeHue KaTaauTH4ecKoi
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMHUJIa3bl UM KaTanasbl)»
depMeHTaTUBHBIN XapaKkTep peakluii KJIETOYHOTOo MeTaboI13Ma.

25 JlaGopatopHas pabota «3yueHne pepMEeHTaTUBHOTO pacleIICHUsS 0.5
HEPOKCH/Ia BOJOPO/Ia B PACTUTENBHBIX U KUBOTHBIX KIETKaX)»

26 benku-akTuBaTOphl U OEIKU-UHTHOUTOPHI

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28 dorocuHTE3

79 XemocuHtes. Jlaboparopras padota «CpaBHEHHE TIPOIIECCOB 0.5
dboToCuHTE3a U XEMOCHHTE3a» .

30 AmnaspoOHble opranu3msl. Buel 6posxenus. JlaboparopHas pabota

«CpaBHEHHE TTPOIIECCOB OPOKEHUS U TBIXAHUS




31 AspoOHBIEC OpraHU3MbI. DTaIbl YHEPTETUYECKOT0 0OMEHa 1

1 DHeprusi MeMOpaHHoOro rpagueHTa npotoHoB. Cunte3 AT®: pabora 1
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro cUHTE3a 1

34 Tpanckpunuus — Matpudnbiid cuate3 PHK 1

35 Tpancnsius u e€ 3Tanbl 1

36 Komupoanue amuaOKHCTIOT. POtk prbocoM B OrocuHTE3e Oenka 1

37 Opranu3zanus reHomMa y poKapuoT U 3yKapHoT 1

38 MouekynsipHble MEXaHU3MBbI SKCIIPECCUU T'€HOB Y 3YKapHOT 1

39 Bupycsl — BHekJIeTOUHBIE ()OPMBI )KU3HU U OOJIUTaTHBIC TAPA3HUTHI. | 0.5
[TpakTiueckas pabota «Co3nanue MOJEIH BUPYCa» ’

40 BupycHrble 3a001eBaHus YeI0BeKa, KUBOTHBIX, PACTEHUN 1

41 HanorexHomornu B OMOJIOrMY U MEIUITNHE 1

42 JKU3HEeHHBIN UK KIETKU 1

43 Marpuunsiii cuares JIHK 1

44 Xpomocomsl. JlaboparopHast pabota «3ydeHrne XpoMocoM Ha TOTOBBIX 1 0.5
MUKpOIIpenaparax»

45 Jlenenue KIEeTKU — MUTO3 1
Tunet knetok. Kapuokunes u nurokunes. Jlaboparopuas padota

46 «Habmonenre MuTO3a B KJIETKaX KOHYMKA KOpEITKa JyKa (Ha TOTOBBIX 1 0.5
MUKpoOIIpenaparax)»

47 Perynsiius »KM3HEHHOTO ITUKJIIA KIETOK 1

48 OpranusMm Kaxk eJMHOE LIEJI0e 1

49 Txanu pacrenuii. JlabopatopHas pabora «/3ydeHne TkaHel pacTeHU» 1 0.5

50 TkaHu )XKUBOTHBIX U uenoBeka. JlaboparopHas pabota «3ydenue | 0.5

TKaHEN KUBOTHBIX»




Opransl. Cuctemsl opranoB. JlaboparopHas padota «M3ydeHne opraHoB

51 1 0.5
LIBETKOBOT'O PACTCHUSI»

52 Onopa Tena OpraHu3MoB 1

53 JIBuKeHne OpraHu3MoB 1

54 [Iutanue opraHu3mMoB 1

55 [Iuranue MO3BOHOYHBIX KUBOTHBIX. [TulieBapuTenbHas cuctema 1
YyeloBeKa

56 JIpIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YeJIOBEKa 1

58 TpaHcnopT BEUIECTB y OPraHU3MOB 1

59 KpoBeHocHas cucrteMa 1o3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

60 Brinenenue y opranusmMoB 1

61 3amura y OpraHu3MoB 1

62 MMMyHHas1 cuCTeMa 4eloBeKa 1

63 PaznpaxxuMocTh M perynsiuus y OpraHu3MoB 1

64 ['ymopanbHast perymsiius 1 SHAOKPUHHAS CHCTeMa KUBOTHBIX U |
yeJioBeKa

65 @opMBbI pa3MHOKEHUS OPraHU3MOB 1

66 [TonoBoe pazmMHOX)eHNE 1

67 Meiio3 1
["ameTorenes. OOpa3oBaHue U Pa3BUTHE TIOJOBBIX KJIETOK.

68 JlaboparopHas paboTa «/3ydeHne cCTpoeHHsI MOJTOBBIX KIETOK Ha 1 0.5
TOTOBBIX MUKpOIIpenapaTax»

69 WNHauBuyalbHOE Pa3BUTHE OPraHU3MOB — OHTOT€HE3 1

70 3akyazKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIHUCTKOB 1

71 Poct u pa3Butue xuBoTHBIX. JlabopaTopHas pabora «BrisiBieHue 1 0.5




IMPHU3HAKOB CXOJACTBa 3ap0m,1mel71 IIO3BOHOYHBIX XMBOTHBIX»

Pa3mHoxkeHue u pazputue pactenuii. Jlaboparopuas padora «CtpoeHue

72 OpPraHOB Pa3MHOXEHHUS BBICUIMX PACTCHUI» ! 05

73 Hcropus cTaHOBIICHMS U pa3BUTUS FEHETUKH KaK HAyKU 1

74 OcHOBHBIE IOHATHUS U CUMBOJIBI F'eHeTUKH. JlabopaTopHas paboTa | 0.5
«/lpo3oduia kak 0ObEKT TeHETUUECKUX UCCIIET0BaHUI» '
3aKOHOMEPHOCTH HACJIEI0BaHUs IPU3HAKOB. MOHOTrHOpuUHOE

75 ckpentuBanue. [Ipaktuueckas padota "M3yuenue pe3ynbTaToB 1 0.5
MOHOTUOPUAHOTO CKpPEIMBaHUS Y 1p0o30(pHIbl"

76 LuTonornueckrue OCHOBBI MOHOTUOPUIHOTO CKPEIINBAHUS 1

77 Ananuzupyroniee ckpeuiuBanue. Hermonnoe noMuHupoBaHue 1

73 Jurubpunnoe ckpeunBanue. [Ipaktiuaeckas padora «3yuenue | 0.5
PE3yaBTATOB TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUIBI) '

79 [uronornyeckne 0OCHOBBI JUTUOPHUIHOTO CKPELIMBAHUS 1

80 CuenneHHoe Hacle0BaHNE IPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH 1

82 I'enernka nomna 1

83 ['enoTun xak nenocTHas cucrema 1

84 ['eneTnyecknii KOHTPOJIb Pa3BUTHS PACTEHUI, )KUBOTHBIX U YEJIOBEKA 1

85 W3mMeHunBOCTh PU3HAKOB. BBl H3MEHUNBOCTH 1

86 MoaundukarmonHas ”3MEHUYHBOCTh 1
BapuanunonHslif psi 1 BapuannonHas kpusas. JlaboparopHas pabota

87 «MccnenoBanne 3akOHOMEpHOCTENH MOIU(DUKAITMIOHHON U3MEHUNBOCTH. 1 0.5
ITocTpoeHne BapnallMOHHOTO Psiia U BApUALIMOHHON KPUBOW»

88 I'enotunuyeckas namMeHunBocTh. KoMOMHAaTHBHAS M3MEHUNMBOCTh 1

89 MyrtannonHas u3MeHYuBOCTh. [IpakTuueckas padora «Myranuu y 1 0.5




Jpo30¢uIIbl (Ha TOTOBBIX MUKpOITpENapaTax )

3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. JIMUTeHEeTHKa U

90 1
SIUT€HOMHUKA

91 I'eneruka yenoBeka. [IpakTudeckas padbora «CocTaBiIeHHE U aHAIIN3 | 0.5
POJIOCIOBHOM»

92 MeTtoabl Me JUITMHCKOIN T'€HETUKH 1

93 3HaueHUe MEIULMHCKON N'€eHETUKU B IPEJOTBPALLICHUU U JICUEHUHU !
TeHETUYECKUX 3a00JIeBaHU YelloBeKa

94 OcHoBHbIe TIOHATHS cenekiuu. JlabopaTopHas pabora «3yuenue | 0.5
COpTOB KYJIbTYPHBIX PaCTEHUH U MOPOJ] TOMAILIHUX KUBOTHBIX»

95 Mertoab! cenekMoHHOM paboTsl. JlJabopaTopHas padora «3yuenue | 0.5
METO/I0B CEJICKIIUU PACTEHUII»

9% JlocTuxeHus ceneKuny pacTeHul U )KUBOTHBIX. [IpakTuyeckas pabora |
«IIpuBuBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHNE T€HETHUYECKUX PECYPCOB 1

08 buotexHonorus kak Hayka ¥ OTpaciib Ipou3BoJcTBa. [IpakTuyeckas 1 0.5
pabota «/3ydyeHue 06beKTOB OMOTEXHOIOTHI '

99 OcHOBHbIE HaNpaBJIeHUS] CAHTETUYECKOM Onosorun 1

100 XpOMOCOMHas ¥ TE€HHAsl NHKECHEPUS 1

101 MenuuuHckue GMOTEXHOIOTHH 1

102 Pesepubrit ypok. [loBTopenue, 060011eHEe, cUCTEeMaTU3aIWs 3HAHUIH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 0 13.5




11 KJIACC

Ne
n/n

Tema ypoka

OpomouronHas reopus Y. lapsuna

KoauuecTBO 4acoB

Bcero

JlaTa

U3y4YeHUs
IIpakTH4eckue y

padoThI

JBroKyiue cuiibl 3BOJIOUMH BUAOB 110 Y. /lapBuHy

BopL6a 3a CYIICCTBOBAHUC, €CTSCTBEHHBIN U I/ICKYCCTBGHHHﬁ OT60p

DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHU

AN N R WN =

OTaIbl 9BOJIIOLIMOHHOI'O IMpouecca: MUKPOIBOJIOIHA 1 MAaKPO3BOJIIOIHA

HOHy.]'IHI_[I/IH — JJICMCHTApHaA CAWHUIA 9BOJOLIUA

— | | e | | |

3akoH reHernyeckoro pasHosecus Jx. Xapau, B. BaitnOepra.
JlaGopaTtopHast pabota «BblIsiBlIeHrE U3MEHYUBOCTH y 0CO0EH OHOTO
BUIa»

0.5

DneMeHTapHbIe (aKTOPhI IBOTIOIIUN

O ekt ocHoBarens. IPpPeKT OyTHIIIOUHOTO TOPIIbIILIKA

10
11

Murpanuu. M3onauuu nonyasuuii: reorpaguyeckas, Ouonoruueckas

EcrecTBeHHbI 0TOOp — HampaBiAOMNN (HAKTOP IBOJIOLUU

12

[TonoBoii oT60p

—_— | = [

13

14

15

[Tprcmoco0ICHHOCTh OPTAaHU3MOB KaK pe3y/IbTaT MUKPOIBOJIIOIHH.
JlaGopaTtopHast pabota «M3yuenue apoMoph030B U UANO0ATANITAIHNA Y
paCTeHI/Iﬁ 1 ) KUBOTHBIX)»

[Ipumeps! npucnocobIeHu y Opranu3MoB: MOP(POIOTHIECKHE,
dbusnonornueckue, OMOXuMHUIECKUe, moBeaeHueckue. JlaboparopHas
pabota «IIpucnocobieHust OpraHU3MOB U UX OTHOCUTEIbHAS
11eJIECO00Pa3HOCTHY

Bun, ero xpurepuu u crpykrypa. Jlaboparopnas padora «CpaBHeHue

0.5

0.5

0.5




BUJIOB 110 MOP(OJIIOTUYECKOMY KPUTEPUIO»

16 Crpykrypa Buzia 1

17 BunooOpa3oBanne Kak pe3yinbTaT MUKPOIBOIIOIIUN 1

18 CBs3b MUKPOAIBOIIOLMH U STTUIEMHUOJIOT U 1

19 Makpossomtonus. [TaneoHToI0rnueckue METoAbl U3y4E€HHUsI 3BOJIIOLIUU 1

20 buoreorpaduueckne METOIbI U3y4EHHUS IBOJIOINH 1

)1 OMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHUECKUE METOIbI |
U3y4EHHsI 3BOJIIOLIUU

” MonexynsipHO-TeHeTHIEeCKIEe, ONOXMMHYECKIE U MaTEMaTHYECKHIE |
METO/Ibl U3YUYEHHUSI IBOTIOLUU

23 OO0111e 3aKOHOMEPHOCTH BOJTIOIHH 1

24 AnanTuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU 1

25 HayuHble runoressl IpOUCX0XKICHUS KU3HU Ha 3emiie 1

26 JloHay4yHbI€ IIPEICTABICHUS O 3apOKICHUH KU3HU 1

27 OcHOBHBIE 3TaIbl HEOPraHUYECKOW IBOJIIOLIMU 1

28 I'unoressl 3apOXKACHUSA JKU3HU 1

79 Ucrtopus 3emnu u Mmetoasl e€ nzydenus. Jlaboparopnas padora | 0.5
«M3yueHne u onucaHue UCKOMAEMBIX OCTaTKOB APEBHUX OPTaHU3MOBY» '

30 HavanbHble 3Tanbl opraHM4ecKoi IBOJIOLNUN 1

31 OBOIIOLUS DYKAPUOT 1

1 OcCHOBHBIE 3TaIlbl 3BOJIIOLUYU pacTUTENbHOTO MUpa. [IpakTnueckas 1 0.5
pabota «3yueHne ocoOeHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTAEIOBY '

33 OCHOBHBIE 3TaMnbl BOIOLNAN )KUBOTHOTO MUpa 1

34 OBoumonus )KUBOTHBIX. [IpakTHueckas pabota «M3ydeHne ocoOeHHOCTEH | 0.5
CTPOEHUS MIO3BOHOYHBIX KUBOTHBIX)»

35 PazBuTue xu3HM Ha 3eMJie IO 3paM U Iepuogam 1




36 MaccoBblie BBIMUPaHUSI — 3KOJIOTUYECKUE KPU3UCHI TPOIILIIOTO 1

37 CoBpeMEHHBIN IKOJIOTUYECKUM KPU3UC, €Tr0 0COOEHHOCTH 1

38 CoBpeMeHHas cucTeMa OpraHu4ecKOro MpoIuIoro 1

39 OCHOBHBIE CUCTEMATUYECKNE IPYIIIBI OPTAaHU3MOB 1

40 AHTpONOJIOTHSI — HayKa O YEJIOBEKE 1

41 Pa3BuTHne npeacTaBieHUui 0 MPOUCXOKICHUH YEJIOBEKa 1
MecTto 4yenoBeka B cucTeMe opranuieckoro mupa. Jlaboparopuas padota

42 «M3yuenune 0coOOEHHOCTEH CTPOEHUS CKeIeTa YellOBEKa, CBI3aHHBIX C 1 0.5
MPSIMOXOKICHUEM)

43 JBH>KyIlIME CHIIbI aHTPOIIOrEHE3a 1

44 CooTHo1ieHre OMOJOTUYECKUX U COLMATBbHBIX (DAKTOPOB B |
AHTPOTIOTEHE3E

45 OcHOBHBIE CTaIUN aHTPOIIOT€HE3A 1

46 [Taneorenerrnka u majeoreHOMHKA 1

47 OBOIIOLMS COBPEMEHHOTO YEJIOBEKA 1

43 UYenoseueckue packl. [Ipaktudeckas padbora «3ydeHune 3K0I0ru4ecKux | 0.5
aJanTanui YeIoBeKa» '

49 MexaucuuIImHapHble METOAbI aHTPOIIOJIOTUN 1

50 3apoKAEHUE U Pa3BUTUE DKOJOTUU 1

51 Mertoast skonoruu. JlabopatopHas pabora «/3ydeHue MeTo10B 1 0.5
AKOJIOTUYECKHUX UCCIIEAOBAHUIN) '

52 3HaueHHEe FKOJIOTMUECKUX 3HAHUH AJId YelIOBeKa 1

53 Okonoruyeckue HakTopsl 1
Abuotnueckue ¢pakTopbl. CBET KaK IKOJIOTUYECKUHN (aKTop.

54 JlaboparopHas paboTa «BplsiBieHHe MPUCTIOCOOIEHUI OPraHU3MOB K 1 0.5

BJIMSIHHUIO CBETa»




Abuotnueckue pakropsl. Temneparypa Kak SKOJIOTrH4ecKuil paxkTop.

55 JlaboparopHas paboTa «BbIsSBICHHE IPUCTTIOCOOICHUI OPraHU3MOB K 1 0.5
BIIUSTHUIO TEMIIEPATyPhD»
Abuotnueckue ¢akTopbl. BraxHOCTh Kak 9KOJOTHYECKH (pakTop.

56 JlaGopaTopHast pabota « AHaTOMUYECKHE OCOOCHHOCTH PACTCHUH U3 1 0.5
pa3HbIX MECT OOUTAHUSD)

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznennsie popmMbl OPraHU3MOB 1

60 buotnyeckue pakTopsl 1

61 3HaueHue OMOTHYECKUX B3aUMOACUCTBUMN I CYIIECTBOBAHHUS |
OpraHU3MOB B cpejie 0OUTaHUA

62 DKOJIOTMYECKUE XAPAKTEPUCTUKU TOMYIISUN 1

63 OcHoOBHbIE TTOKAa3aTeNN MOMYJISILIMK: YUCIEHHOCTb, IIJIOTHOCTb, |
BO3pacTHas U MOJIOBasi CTPYKTypa

64 OcHOBHBIE IIOKA3aTENN NOMYJIALMNA: POKIAEMOCTD, IIPUPOCT, TEMII |
pocCTa, CMEPTHOCTh, MUTPALIUU

65 Oxojorudeckas CTpyKTypa MOyJIsALun 1

66 JluHamuka nonyasiuuu U e€ perysinus 1

67 Kpussie pocta uncieHHocT nomynsiiuu. KpuBble BbIKUBaHUS 1

68 Dxonoruyeckas HuIIa Bujaa. JlabopatopHas pabdora «IIpucnocobnenus 1 0.5
CEMSTH pacTeHHI K pacCeICHUIO» '

69 Bun xak cucrema nonyisiuui 1

70 3aKOHOMEPHOCTH MOBECHUS M MUTPALIMIA dKUBOTHBIX 1

71 Co00111eCcTBO OPraHU3MOB — OUOIICHO3 1

72 OKocucrema Kak OTKpbITasi CHCTEMA 1




73 KpyroBopot BeniecTs 1 NOTOK SHEPTUHU B SKOCUCTEME 1
74 OCHOBHBIE TIOKA3aTeNIN IKOCUCTEMBI 1
75 DKOJOTN4YECKUE MUPAMUJIbI 1
76 N3meHeHuns cooOIecTB — CYKIIECCUH 1
77 [Ipupoanslie 3x0cHcTEMBL. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI MOpEI |
Y OKEaHOB
78 [Ipupoansle 3xocucTEMBL. DKOCUCTEMBI TYH/JIP, JIECOB, CTENEH, IyCTHIHb 1
79 AHTpPONIOT€HHBIE YKOCUCTEMBI 1
20 Ypb6oskocucremsl. [IpakTiaeckas padota «/3ydeHne u onrucanue | 0.5
ypOOIKOCHCTEMBI» '
g1 3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOICHCTBUIA |
OpPraHU3MOB B 3KOCHCTEMAaX
MexaHu3Mbl BO3JICHCTBUS 3arpsS3HEHUN Pa3HbIX TUIIOB HA
82 CcyOOpraHu3MeHHOM, OPraHU3MEHHOM, MONYJISIIMOHHOM U 1
9KOCUCTEMHOM YpPOBHSX
83 buocdepa — obmennanerapuas 060109ka 3eMiau 1
84 VYuenne B. U. Bepranckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIeCTBOBaHMs OHochepbl 1
86 KpyroBopoTsl BeliecTB U OMOT€OXUMUYECKHUE ITUKITBI 1
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH 1
88 YcroituuBocTh Ouochepsl 1
89 OKOJIOTUYECKUE KPU3UCHI U UX TIPUYNHBI 1
90 BosneiicTBue yenoBeka Ha Guocdepy 1
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN U )KUBOTHBIN MUP 1
92 OxpaHna npupo/sl 1
93 OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO Pa3BUTHUS YEIOBEUECTBA U MTPUPOIbI 1




PaHI/IOHaHBHOC IIpUPOAOIIOJIIE30BAHHUE U COXPAHCHUEC 0MOJI0rMYECKOTO

o4 pa3zHooOpasus 3eMin !
95 O6061enue o TeMe «MUKpPOIBOIIOLUS U €€ Pe3yIbTaThD» 1
96 O606menne o Teme «MaKpOIBOIIONUS U €€ Pe3yabTaThl» 1
97 O606menue mo Teme «IIporcxoxaeHue 1 pa3BUTHE KU3HA HA 3eMIIe» 1
98 O606menne o Teme «IIponcxoxieHne 4eI0BeKa — aHTPOIIOTCHE3) 1
99 O6006menne o Teme «IKOJOTHS — HayKa O B3aUMOOTHOIIIEHUSIX |
OpPTaHU3MOBY
100 O6o006meHue mo Teme «OpraHu3Mbl U Cpesia OOUTAHHS 1
101 O6006merne o TeMe «DKOJIOTHS BHIOB U TOMYJIISIIHID) 1
102 O606mmenue o reme «buochepa — rmobdanapHas SKOCHCTEMAY 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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