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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmery "buonorus" (manee - OuoONOTHs) Ha YPOBHE
cpennero odmiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Neo
273-®3 «0O06 o6OpazoBanuu B Poccmiickoit ®Depepanun», DPIOC COO, Konmenmuu
npenofaBaHus ydeOHoro mnpeamera «buonorus» M OCHOBHBIX MOJOXKEHHH (eaepanbHON
paboueit mporpaMmbl BOCIIUTAHMUSL.

VYueOnsiii npeamer «buonorusy yrinyonéanoro ypoHs wu3ydenus (10-11 kmaccer)
SIBIIIETCS. OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOW obnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao mnonoxenusim PI'OC COO mnpodwibHble y4eOHBIC NPEIMETHl, H3ydyaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpemHUM OOIIMM, CpPeIHHM MPO(PECCHOHAIBHBIM M BBICIIIMM O00pa3oBaHHeM. B TO ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopreHTarein
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOHW O00JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEAMIIMHOM, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WA BOCHHBIM
JIEJIOM.

[IporpamMma no yue6HOMy npenMety "buosnorus" naér npencraBiaeHue O LEIU U 3a4a4ax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yrinyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COAEpP)KAaHUE, €r0 CTPYKTYPHPOBAHWE IO pa3leiaM M TeMaw,
pacmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamme mo OMOJIOTUU peann30BaH MPHHIIMIL
MPEEMCTBEHHOCTH C W3Y4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUf,
Omaromaps uyeMy [pOCMaTpHBAeTCs  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  pPa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHPOBAHHWE €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUS, IKOJOTUYECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIICHUS K OKpYXKarolled MpHupoaHON cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyeMBIM JHUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3ynpraTaM oOyueHus U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESITEIbHOCTH OO0Yy4YalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOrMYecKkoro oOpa3oBaHUS Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYueOusbiii npeamer «buosorus» Ha ypoBHE cpeaHero olIiero oOpa3oBaHMs 3aBEpIIAET
Ounonoruveckoe o0pa3oBaHUE B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriyOJeHne 3HaHUMN
0o0ydJaromuxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
AMOPHUONIOTUN W OMOJOTUU PA3BUTHS, TEHETUKHU, CEJICKIHH, OMOTEXHOJOTHH, IBOJIIOLIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzydenue yueOHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO HA
MOATOTOBKY OOYYAIOMUXCSl K TOCIEIYIONIEMY TMOJIYYCHUI0 OHMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX M OpPraHM3aIMsIX CPEIHEro MPoQecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro coAepKaHUs
COCTaBJISIET CHUCTEMa OHWOJIOTMYCCKUX 3HAHWH, TMOJYYECHHBIX MPU H3YYCHHH OOYJAIONTUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTHYECKHX pa3JesioB OHOJIOrMH Ha YPOBHE OCHOBHOTO OOIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YelOBeKa,
00X 3aKOHOMEPHOCTSIX JKM3HH, [OIMOJHHUTEIHHO BKIIOYCHBI OHOJIOTHYECKHE CBEICHUS
MPUKJIATHOTO W TOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
MoCJIeYIONIEro Beibopa mpodeccunu. Bo3MoxHa Takke WHTETpaIis OMOJIOTHYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TTOTYICHHBIMU 00YUaIOMUMUCS MIPU U3YUYCHUU (DU3UKHU, XUMHH,
reorpaduy 1 MaTEMaTHUKH.



CtpykTypa mporpamMmbl 1o ydeOHOMYy mnpenMery "buosjorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuio Ouonoruu. CoriacHo UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIJIsl )KUBBIX CUCTEM PA3HOr0 YPOBHS OpraHU3allMH,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
wranetel. Tak, B 10 kimacce W3ydaroTCs OCHOBBI MOJICKYIISIPHOW U KIETOYHOW OHOJIOTHH,
SMOPUOJIOTUH U OUOJIOTMH Pa3BUTHUS, TEHETHUKU U CEJEKIMU, OMOTEXHOJIOTUN U CUHTETUYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydarommxcs Mo OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
yueHue o buocdepe.

VYueOubiii npeamer «buonorus» mnpu3BaH 00eceYUTh OCBOEHHE OOYUYarOIIMMHUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJICTKH, OpPTraHW3Ma, IMOMYJSIUU, OHMOIEHO03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHKCHMSX, COBPEMEHHBIX HCCIICOBAHMSIX B OWOJIOTWH, MPUKIATHBIX aCIEeKTax
OMOJIOTUYECKHX 3HaHWH. J[1s pa3BUTHS M TOJCPKAHKS WHTEpeca 00YJAroIIMXCsi K OMOJIOTHU
HapsIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPHUEH CTAaHOBJICHHS W Pa3BUTHS TOHW WA HHOM
o0nactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OMOJIOTUYECKHX U KOJOTUICCKUX TTPOOIIECM.

Henb uzyuenus yuebHoro npeamera «buonorus» Ha yriayOiI€HHOM ypOBHE — OBIIAJICHHE
00yJalOIMUMHUCSA 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra v NpHOOpeTeHUE YMEHHI MCIOJB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH MHTEpeca
K omnpeneiaéHHoi o0sacTu mpodecCHOHAIbHON NeITeIbHOCTH, CBI3aHHOW C OMOJIOTHCH, WU K
BBIOOPY y4eOHOro 3aBeIeHUs AJIsl MPOJOKEHHUS OMOJIOTHYECKOr0 00pa3oBaHusl.

JlocTukeHue ey u3ydeHust yueOHoro npenmMera «buonorus» Ha yriiyO0J€HHOM ypOBHE
obecrieunBaeTcs pelieHrneM CIeAYIOMNX 3a1au:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBbl OWOJOTMYECKHMX 3HAHUU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIIHMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUiax,
COCTABJISIIOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYI) KapTHHY MHpa; O CTPOCHHH,
MHOT000pPa3uM U OCOOEHHOCTAX OMOJNOTUYECKHX CHCTeM (KIIeTKa, OPraHu3M, MOMYISIUs, BU]I,
ouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJIEHHE  OOydJaromuxcsi C  METOJaMH  TIO3HAHWUSI  JKUBOW  TIPUPOIBI:
HCCJIEIOBATEILCKUMU METOAaMU OUOJIOTMUECKUX HAyK (MOJEKYISIpHOU U KIETOYHON OMONIOTHH,
AMOPHUOJIOTUU U OMOJIOTUH PA3BUTHS, TEHETUKU U CEJIEKITUU, OMOTEXHOJOTUM U CHUHTETHYECKOM
OMOJOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbBHOTO  IMPOBEIEHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHUSMHU: CaMOCTOATEIFHO HAXOJWTh, aHAIM3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAIUIO; TTOIH30BATHCS OMOJIOTHYECKONH TEPMHUHOJIOTHEN U
CHMBOJIMKOW; YCTAaHaBIMBAaTh CBS3b MEXAY pa3BUTHEM OHOJIOTMM ¥  COIHAIBHO-
HPKOHOMHUYECKUMHU M HKOJIOTHUYECKUMHU TMPOOIEMaMH YelIOBEYECTBA; OIICHUBATH IOCIEIACTBHS
CBOEHM JEeATENIbHOCTH 10 OTHOLIEHUIO K OKpYXKarolled NpHUpOIHOM cpene, COOCTBEHHOMY
3JI0POBBI0 U 37I0POBBIO  OKPYXKAIOIIUX JIIOAEH; OOOCHOBBIBATH M COOMIOIATH MeEpBI
npoUIakTUKY MHQEKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTIeyeHUs
0e30MacHOCTH COOCTBEHHOM >KM3HENEATEIHHOCTH B UPE3BBIYAMHBIX CUTYalUSIX MPUPOTHOTO U
TEXHOTCHHOTO XapaKTepa;, XapaKTepH30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBHITHS B 00JacTH
OHOJIOTHH;

pa3BUTHE Y 00YYAIOMIMXCS UHTEUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B mpoiiecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSMH U COBPEMEHHBIMU HCCICIOBAHUSIMH B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJOrMYecKOro MCCIEeIOBaHusl, MPOBEICHUs



HKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHns OWOJOTHYECKUX 3a/ady, MOJEIUPOBAHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOYUYaIOMIMXCS LIEHHOCTHOTO OTHOLICHUS K KMBOHM NMPHUPOJE B LEJIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOLIEH KyJNbTyphl MOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodperenue 00yJaromuMucs KOMIIETEHTHOCTH B panroHaIBLHOM
IPUPOIONIOIL30BaHUU (COOIOICHNE TTPAaBUII TIOBEICHUS B IPUPOJIE, OXPAHBI BUJOB, 3KOCHUCTEM,
Ouocdepsl), COXpaHEHWH COOCTBEHHOTO 370POBbS M 3/I0pPOBbS  OKPYXKAIOIUX JFOJEH
(cobmroneHus Mep MPOPUITAKTUKHI 3a0071eBaHU, obecrieueHue 0e301acHOCTH
KHU3HEICATEIIFHOCTH B UPE3BBIYAWHBIX CHTYalUsAX MPHUPOJHOTO W TEXHOTCHHOTO XapakTepa) Ha
OCHOBE HCIOJIb30BAHUs OMOJIOTUYECKUX 3HAHUN M YMEHUH B MOBCETHEBHOM JKU3HU;

CO3JIaHME YCJIOBUH [UIi OCO3HAHHOTO BBIOOpa OOYYAIOMIMMHUCS WHIWBHIYyaTbHON
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOLIEH mMoOcienymmeMy npodhecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C HWHIWBHAYAIbHBIMH HWHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OOmiee 4MCIIO YacoB, OTBEACHHBIX Ha HM3y4YeHHWE OMOJIOTHMHM HAa YIIIYyOJIEHHOM YpPOBHE
cpenHero obmiero obpasoBanms, coctaBiser 204 uvaca: B 10 kmacce — 102 gaca (3 yaca B
Henento), B 11 kiracce — 102 gaca (3 gaca B HeJIeIIO).

OTO6op opraHu3alMOHHBIX (GOPM, METOAOB HM CPEIACTB OOy4YeHUsS OHOJIOTHH
OCYIIECTBIISIETCS C YYETOM CHEUM(PHUKU €ro COJEp’KaHUS U HANPaBIEHHOCTU HA IPOAOHKEHHE
Ounosnoruueckoro oOpa3oBaHHUs B OpraHU3alUAX CPEIHEro MPO(EecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s13aTeNbHBIM yCTIOBHEM TpU 00Y4YeHHH OWOJIOTUU Ha YriyOJIEHHOM YpOBHE SIBISETCS
MpOBEJCHUE JAaOOpaTOPHBIX U MpakTHueckux pabdor. Takke ywyacThe oOydarmuxcs B
BBIMIOJTHEHUH TPOEKTHBIX M y4eOHO-HCCIEOBAaTeIbCKUX  paldOT, TeMaTHKa KOTOPBIX
ONpezeNseTcss y4YuTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUA

10 KJIACC

ConepxaHne  MPOTPAMMBI,  BBIJICTICHHOE KYpCU8oM, HE  BXOJIUT B  TPOBEPKY
rocyaapcTBeHHOM utorooit arrecrauuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemeHHas Ouosiorus — KOMIUIEKCHasi Hayka. Kpartkast ucropusi pa3BUTHsI OHOJIOTHH.
buonorndeckre Hayku W u3ydaemMble UMHU TpoOieMbl. DyHIaMEHTalbHBIC, MPHUKIAJHBIE U
MOMCKOBBIE HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HayeHue Ouooruu B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. Ilpodeccun, cBszaHHble ¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JEATEIIBHOCTH YEJIOBEKA: MEAMIIMHE, CEIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
TIPUPO/IBI.

JdemMoHcTpanuu

Hoptpetsr: Apuctorens, Teodpact, K. Jluanei, XK. b. Jlamapk, Y. lapsun, VY. I'apsei,
I'. Menpens, B. W. Bepuanckuii, M. II. IlaBnos, M. HW. MeunukoB, H. W. Basuios, H.
B. Tumodees-Pecorckni, k. Yorcon, ®. Kpuxk, /I. K. benses.



Tabauub!l u cxemsbl: «CBs3b OMOJIOTHU C APYTUMH HaykamMu», «CucteMa OHMOIOrH4ecKux
HaYK».

Tema 2. /KuBble cucTeMbl M HX H3Y4YeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOICTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTb, CIIOKHOCTB H YIOPSAJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHHU3alus, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYUBOCTb, POCT U pa3BUTHE.

YpOoBHM OpraHu3alUd KUBBIX CHCTEM: MOJEKYJSIPHBIMA, KJIETOUYHBIN, TKaHEBBIN,
OpraHU3MEHHBIN, MONYJISIUUOHHO-BUI0BO, AKOCUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
ouoctepnsiid. [lponeccsl, npoucxoasmue B KHUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

Nzyuenune xuBbIx cucreM. Metonpl Ononornueckor Hayku. Habmronenue, nsmepenue,
SKCHEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. lloHsTue o 3aBUCHMMOM UM HE3aBUCUMOMU
nepemenHo. IlmanupoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHe BBIOOPKHU U €€ N0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX Pe3yJbTaToOB. IIpMUMHBI MCKAKEHUs PE3yJIbTATOB dKCIEPUMEHTA.
[loHsiITHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuuel u  cxembl: «OCHOBHBIE MPU3HAKM JKU3HU», «buonorndyeckue cuctembl»,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHU3alluy KUBOM npupobl», «CTpoeHue KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpPraHU3May,
«buoreorienos», «buochepan, «MeTobl U3yUESHUS! JKUBOU MPUPOJIBI».

OGopynoBanue: 1a00paTopHOE  00OpYNOBaHWE  JUId  TNIPOBENEHMS  HAOIIOJCHMI,
WU3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «Vcrnoap30BaHUE PA3IUYHBIX METONOB IIPU HU3YyYEHUHU >KHUBBIX
CHUCTEMN.

Tema 3. Bnosnorus Kierku

Krnerka — cTpykTypHO-QyHKIIMOHANIbHAS €IMHULA KUBOT0. VICTOpUs OTKPBITHS KJIETKH.
Pabotsr P.I'yka, A.JleBenryka. Knerounas teopust (T.IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

Metoabl MOJEKYISIpPHOM M KJIETOYHOM OMONOTMHM: MHKpPOCKOIHUsS, XpomaTorpadus,
aneKTpodope3, METOA  MEUEHbIX aTroMoB, JuddepeHnuanbHoe IeHTpUyrupoBaHue,

KYJIbTUBUPOBaHUE KIIETOK. M3yuenue pukcuposanHuix KIemoKx. DNeKTpOHHAas
MUKpockonus. Kongokanvhas mukpockonus. Bumanvhoe (npusicusnennoe) uzyueHue Kiemox.
JdemMoHcTpanuu

Hoptpertsr: P. I'yk, A. Jlesenryk, T. [lIBanu, M. llneiinen, P. Bupxos, K. M. bap.

Tabauiel 1 cxembl: «CBETOBOM MHKPOCKOI», «IIEKTPOHHBIM MHKpOCKOm», «McTopus
Pa3BUTHS METOJ0B MUKPOCKOITHAM.

O6opyIoBaHKE: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KJIETOK.

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XHUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U YIbTPAMUKPOIJIEMEHTHI. Bona u e€ poiub
KaK pAacTBOPUTEN, peareHTa, y4aCcTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYIIALUN.
MuHepalibHbIE BEIIECTBA KJIETKH, UX OMOoJornyeckas pojb. Poiib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelecTBa KieTku. buonornyeckue nmoaumepsl. beku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAsS
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CBsi3b. BTopuuHnas, TpeTnyHas, 4eTBEpPTUYHAs CTPYKTYpbl. JleHaryparus. CBolicTBa OENKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHKIun 6€nKoB. [Ipuonui.

VYraeBoasl. MoHOcCaxapupl, JUCAXapUabl, OJUrOcaxapuabl U monucaxapuasl. OOmmid
IUIaH CTpPOeHUss U (U3UKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buosnorumueckue QyHKIUU
YIJIEBOJIOB.

Jlumuaer.  [mapodunsHO-ruapodoOHBIE  cBolicTBa.  Kitaccudukammss — JTUNHAIOB.
Tpurnunepuasl, GochoaunuIbl, BOCKU, cTepousl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOIiCTBa OMOJOTMYECKMX MeMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. [JHK u PHK. Ctpoenue HykinenHoBbIX KUCIOT. HykineoTuasbl.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynkmuu JJHK. Buast PHK. @yaknun PHK B kietke.

Crpoenue monekysbl AT®. Makpospruueckue cBsa3u B mojiekyie AT®. buonornueckue
byukun  AT®. BoccraHOBIEHHBIE TEPEHOCYMKH, UX (YHKIUMU B  KIETKe. /[pyeue
HYKIeo3uompugocgamol (HT®). CexBeHHpPOBaHHE JHK. Memoowi 2EHOMUKU,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrpykTypHas OHOJOTHS: OMOXMMHYECKHE W OMO(PU3NYECKHE HCCIEeIOBAHHUS COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYphl OUOMONEKYyI. Moodenuposanue cmpykmypvl U QYHKyull
ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONEKYI U
UX HENPUPOOHBIX AHATI0208.

JdemMoHcTpauuu

Hoptpetst: JI. ITonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep,
C. [Ipy3unep.

Jluarpammel: «Pacnpenenenne XUMHUYECKUX OSJEMEHTOB B  HEXHBOW  MPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabauier u cxemsl: «llepuonuyeckas TabmuIa XUMHUYECKUX D3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemecTtBa B cocraBe OpraHusmoB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTypbl OenKOBOWH MOJNEKYNbl», «CTpoeHHE MOIEKYN YrieBoJoB», «CTpOeHHE MOJIEKYI
munuaoBy, «HykinenHoBbie KUCTOTEY, «CTpoeHue MoaeKyiabl ATDy.

Ob6opyioBaHMe: XMMUYECKas MOcy1a 1 000py10BaHHE.

JlabopaTopnasi pabora «O0HapyxeHre OETKOB C TOMOIIbIO KAUECTBEHHBIX PEAKIIHII.

Tema 5. Ctpoenune n pyHKIMH KIETKH

Tunsl KI€TOK: dyKapuoTHYecKass U MmpokapuoTruueckass. CTpyKTypHO-(YHKIIMOHAJIbHBIE
00pa3oBaHUs KIETKH.

Ctpoenue mnpokapuoTHUeckor KieTku. Kierounas cTeHka OakTepuid HW  apxei.
Oco0eHHOCTH CTPOEHUs TeTepoTpoHOI U aBTOTPODHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OUOIEHO3aX.

Crpoenne U pyHKIIMOHUPOBAHHUE dyKapHOTHUeCKOH KieTku. [na3marnueckas memOpaHa
(razmanemma). CTpykTypa TUIa3MaTH4YecKod MeMOpaHbl. TpaHCHOPT BEHIECTB dYepe3
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbIN (muddysusa, oOnerdyéHHass nudQys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemocts mMemOpansl. PaGota
HaTpHil-KaJIMeBOro Hacoca. DHAOIUTO3: MUHOIUTO3, (parouuTo3. Dk301uTo3. Kiletounas creHka.
Crpykrypa v QyHKUIUHN KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

[uromnazma. Ilurozons. Ilurockener. [Bukenue nuronnazMbel. OpraHoOUIbl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUbl KIETKH: 3HAoIIazmaTudeckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHEe W (YHKUMHU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIICTKH.
CtpoeHue TpaHYISIPHOTO peTuxkyinyma. Mexanuszm Hanpasnienus 6eaxos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imankuii — (arpaHyJsipHbI)
SHJOTUTa3MaTHYeCKuil peTukynyMm. CekperopHas dyHKuus anmapata [ onbmku. Moouguxayus



benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I onv0xcu. TpaHCTIOPT BELIECTB
B KJleTKe. Bakyomnu pactutenbHbIX KieTok. Kiierounslit cok. Typrop.

[ToryaBTOHOMHBIC OpPTaHOWABI KIETKH: MHUTOXOHIPHH, TUIACTHIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepeockoscku, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MHUTOXOHIApUNA W TIacTui. llepBUuYHBIC, BTOPUYHBIC W CIIOXKHBIC TUIACTHIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACTBhI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX

pacTeHuil.

HememOpannbie opranoupl kiietku CTpoeHHe U PYyHKIIMM HEMEMOpPAHHBIX OPraHOHIOB
KIeTku.  Pubocomsl. Ilpomescymounvie  ¢unamenmei.  MukpodunaMeHTsl. AKmuHogwle
Muxpogunramenmol.  MBbIIIEUHBIE  KIETKU. AKMUHOBblEe ~ KOMHOHEHMbl HeMblIUUEeYHbIX

karemok. Mukpotpyoouku. Kierounsnii nentp. CTpoeHrne U ABMXKEHHE XKTYTUKOB U PECHHYEK.
MuxkpoTtpy6ouku nutoruasmsl. Llentpuons. berku, accoyuuposannvle ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopuuvie benxu.

SAnpo. O6o04ka sapa, XpOMaTHH, KapuoIiazMa, SAPBIIIKH, UX CTPOEHHE M (DYHKIMH.
Snepublii GenkoBeiid MaTpukc. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HMHTEp(hazHOM
anpe. Jyxpomamun u 2emepoxpomamut. benKn XpoMmaTuHa — TUCTOHBL Junamuxa s0epHol
06010uKku 6 Mumo3se. Hoepuulii mpancnopm.

Knerounsle  BxiroueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpamun

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

Tabmuuel u cxembl: «CTpoeHHE 3SYKAPHOTHUECKOM KieTkn», «CTpoeHHe >KUBOTHOM
KIeTKn», «CTpOeHHE pacTUTENbHON KieTkn», «CTpoeHrne MUTOXOHIpUMY, «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

O6opyoBaHKE: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaTrbl PacTUTEIbHBIX, MXHUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydeHHne CTpOCHUS KIETOK Pa3INYHBIX OPraHU3MOB).

JlabopaTopHas pabora «lccienoBanue miasmMoinsa U ACIUIa3MOJIA3a B PACTUTENbHBIX
KJIETKax.

Tema 6. O0MeH BelllecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

AccuMUISIMS U AUCCUMMIISLMS — JBE CTOPOHBI MeTaboiau3Ma. Tumsl oOMeHa BEIecTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KuUCIOpoAa B OOMEHHBIX  Ipoleccax.
OHepreruyeckoe oOecrieueHne kieTku: mpespamieHne AT® B oOMeHHBIX THpolieccax.
@®epMeHTaTUBHBIM XapakTep peaklUMid KJIeTOYHOro Merabonn3Ma. PepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl U OEJIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTATUBHBIX pEaKIHi OT Pa3IMYHbIX (PAKTOPOB.

[lepBHuHBIl CHHTE3 OPraHMYECKUX BEIIECTB B KieTke. POTOCUHTE3. AHOKCUSEHHbIU U
oKcucenHwlli  pomocunmes 'y  baxmepuii. Céemocobuparowjue nueMeHmovl U  NUSMEHMbL
peaxkyuonrozo yenmpa. Ponp xmopomiactoB B mporuecce (otocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munsvt gpomocunmesa. TlpoayKTUBHOCTH (HOTOCHHTE3A.
Bnusinue paznudHbIx pakTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHUE (OTOCHUHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHU3MOB-XEMOCHHTETHUKOB:  HUTPUPHUIMPYIOIIHE
OaxTepuu, xene300akTepuu, cepoOaKkTepuu, BOJOPOIHbIE OakTeprH. 3HAaUEHUE XEMOCHHTE3A.

AnHas’poOHbIe opranu3mbl. Bunsl 6poskenus. [IpoaykTsl OpoXkeHHs U MX UCIIOIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH W BO30YIUTENH
00J1e3HEeH.

AspoOHBIE OpPTraHW3MBI. JTambl dHEpreTudeckoro oobmena. IloAroToBUTENBHBIN HTarl.
ko3 — 6ECKUCIOPOAHOE PACUICTIIICHUE TIIOKO3BI.

buonornyeckoe okuciIeHHE, WM KJIETOYHOE JibIxaHue. Poib MUTOXOHIpUI B MpoLeccax
OMOJIOTUYECKOTO OKHCJICHHUS. [uknnueckue peakuuu. OxucnutenbHoe
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docdopmupoBanue. dnepeus membpannozo epaduenma npomonos. Cunmesz ATD: paboma
npomonuou ATD-cunmaswvl. [IpeumyiectBa  a’poOHOrO MyTH OOMEHAa BEIISCTB TEpen
aHadpOoOHBIM. D(PPEKTUBHOCTD IHEPTETUIECKOTO OOMEHA.

JdemoHcTpauuu

Hoprperst: JIx. [Ipuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl 1 cxembl: «POTOCUHTE3Y, «IDHEpreTuyeckuii obmen», «buocunres Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCUHTE3Y.

OO6opyioBaHue: CBETOBOM MUKPOCKOI, 000pYIOBaHHE JJISi IPUTOTOBJICHUSI TTOCTOSTHHBIX
¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopunass pa6ora «/3yyeHue (QEepMEHTATUBHOIO PpACIIEIUICHUS MEPOKCHAA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX).

JlaGoparopnas padora «CpaBHeHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJeTKe

Peakuuu matpuyHoro cuHtesa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSX MAaTPUYHOTO
cuHTe3a. Peanuszanus HacieqCTBEHHOW HHQpoOpMaluu. ['eHeTHueckuil KoJ, €ro CBOMWCTBA.
Tpanckpunuus — Matpuunslii cuate3 PHK. [lpuHmmne! TpaHCKpUNIMU: KOMILJIEMEHTApHOCTb,
AHTHIIAPAIUICTBHOCTD, aCUMMETpHUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckotl
knremxke. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue tpancnoptasix PHK B Guocuntese Oenka. YcinoBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTese Oenka.

Coepemennvie npeocmasnenuss 0 cmpoenuu 2enog. Opranuzanus reHoma y IpoKapuoT u
JyKapuoT. Perymsmus akTMBHOCTH TeHOB Yy mpokapuor. ['mmore3a omepona (P. XKakoo,
K. MaHno). Monekynsapuvle mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2eno. Perynsiys 0OMEHHBIX MPolieccoB B kieTke. KieTounslii romeocTtas.

Bupychel — HekiteTouHbIe (DOPMBI KU3HH U 00JUTAaTHBIC TTapa3uThl. CTPOSHHUE MTPOCTHIX H
CIIOXKHBIX BHPYCOB, PETPOBUPYCOB, Oakrepuodaros. Kuzunennwiii yukn J[HK-codeparcaujux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpamuas mpancKkpunyus, pesepmasad,
unmezpasa.

BupycHple 3a0oieBaHus UeloOBeKa, JKUBOTHBHIX, pacrtenuit. CIIN, COVID-19,
COLIMANIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

buoungpopmamuka: ummecpayus u  awmaruz  ooavwux  maccusog  («bigdatar)
CMpPYKMYpHuIX — Ouonocuyeckux  Oauuvix. Hanomexunonocuu 6  Ouonocuu u  meouyute.
Ipoepammupyemvie hynkyuu 6enxos. Cnocodvl 00Ccmasku 1eKapcma.

JdemMoHcTpanuu

[Moptpetsr: H. K. Konsuos, . Y. UBaHOBCKUIA.

Tabmuiel  u  cxeMmbl: «buocunTes  Oenkay, «l'eHeTuueckuit kom», «Bupyce,
«baxTtepuodarm».

Tema 8. ’/KuzHeHHbI UK KJIETKH

Knerounslii mmki, ero mepuoabl u perynsuus. Murepdaza m muto3. OcobeHHOCTH
mpoIrieccoB, npoTekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYeCKNiA
(TTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHUYECKUH (IIPEMUTOTUYECKUN) TMEePHOIbI
uHTEp(PAa3bl.

Matpuunelii  cunres JHK — perummkamms. Ilpunnuner  pernmukanum  JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, AHTUIIAPALIEIBHOCTh. MeXxaHusm
peruukanuu  JIHK.  Xpomocombl. Crpoenune xpomocoMm. Temomepel U TeloMmepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuUOTHUI. JIMIUTOMAHBIA M TaruIOWIHBIA HaOOPHI XPOMOCOM.
['omosiornynbie XpoMOCOMBI. [1010BBIE XPOMOCOMBI.

JHenenne knetkn — muTo3. CTagum MHTO3a U MPOUCXOISAIINE B HUX NMPOLECCHL. THITBI
muTo3a. Kaprnokunes u nurokunes. bruongornueckoe 3HadeHHE MUTO3A.
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Perynsmuss MHTOTHYECKOTO IMKJIA KIETKU. [Iporpammmupyemasi KieToyHash TuOelb —
amornTo3.

Knerounoe s1po, XpoMOCOMBI, ()yHKIIMOHATIbHASI TEHOMUKA. Mexanusmsl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas xnemrka» — ououngopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaumuu

Tabnuubl U cxembl: «OKHU3HEHHBIN LUK KIETKW», «MuUT03», «CTPOCHHE XPOMOCOMY,
«Pemmukanms JJTHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpompenaparsl: «MuUTo3 B KJIETKaX KOpPEIIKa
JTyKay.

JlabopaTopuasi pa6ora «Habmronenue MuTo3a B KJIETKaX KOHUMKA KOpELIKa JiyKa (Ha
TFOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruyeckoe  pasHooOpasue  opraHu3mMoB.  OJHOKIETOYHBIE, KOJOHHUAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HENIEATEIHbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KojgoHnanbHbie
OpraHU3MBI.

B3anMocBsA3b yacTe! MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OPraHbl U CUCTEMBI OPraHOB.
Opranusm Kak exuHoe nenoe. I'omeocras.

Tkanu pacrenuidl. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHAsA, IOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckas. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHEN B OpraHax pacTeHHM.

TkaHM JKMBOTHBIX M 4YellOBeKa. THUIBI JKUBOTHBIX TKAaHEW: JIUTEIHAIBHAS,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIMH U pacCHOIOKEHUS
TKaHE! B OpraHax >KUBOTHBIX U YEIOBEKA.

Opranbl. BereratuBHble M T€HEpaTHUBHBIE OpraHbl pacTeHHil. OpraHbl U CHCTEMBI
OpraHOB *KUBOTHBIX U 4esloBeKa. DyHKIMY OPraHOB U CUCTEM OPraHOB.

Omopa Tena opranu3moB. Kapkac pacrenmii. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHblii 1 BHyTpeHHUH ckeneT. CTpOeHNE U TUIIBI COEIUHEHUS
KOCTEH.

JIBI>KeHHe OpraHu3MoB. JIBHXKEHHE OJIHOKJIETOYHBIX OPraHM3MOB: aMEOOMJIHOE,
JKI'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHH.
JIBM>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MblllleyHas cuctema. Pednekc. CkeneTHble
MBIIIIIIBI ¥ UX padoTa.

IInranue opranusmMos. llornomenne BOAbI, YIVIEKUCIOrO ra3a ¥ MUHEPAJIBHBIX BELICCTB
pacteHussMH. [IuTaHWe >KMBOTHBIX. BHYTpHIIONOCTHOE M BHYTPHUKIETOYHOE IHILEBapEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBApUTENBHOrO TpakTa. IluimeBapurenbHbie
xkenessl. [InmeBapuTenpHas cucTeMa 4esoBeKa.

Jpixanue opranm3moB. Jlpixanue pacreHuil. Jlpixanuwe XuBOTHBIX. [uddys3us razos
yepe3 MOBEepXHOCTh KieTku. KokHoe npixanue. [[pixarenpHas moBepxHOCTh. JKabepHoe u
N€royHoe JApIxaHue. J[pIxaHWE TIO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKAa. OBOJIOLNOHHOE
YCIIO)KHEHUE CTPOEHUsS JIETKUX IT03BOHOYHBIX JKMBOTHBIX. JlbIXaTelIbHAS CHUCTEMa 4YeJIOBEKa.
MexaHn3M BEHTUIIALUY JIETKUX Y ITUL U MIIEKONUTAarouX. Perymsanus asixanus. JpIxaTenbHble
00BEMBL.

TpaHcnopT BelecTB y OpPraHU3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHH. TpaHcrmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOCHas cucrtema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOKHEHHMSI  CTPOCHHUS  KPOBEHOCHOM  CHCTEMBI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsmus.
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Beinenenne y opraHusMoB. BeigeneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CokparutenbHble Bakyoiu. Opransl BblieneHus. @Ounbrpanus, cekpeuus U oOpaTHoOe
BCAChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBA3b MOJOCTU TeIa ¢ KPOBEHOCHOM
U BBIICIUTENBHON CHUCTEMaMM. BplnencHue y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukm.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHne MOYH Y YETIOBEKA.

3ammra y OpraHM3MOB. 3allluTa y OJHOKJIETOYHBIX opraHusmoB. Crnopbl OakTepuil u
LMCTBI NPOCTEUIINX. 3alIMTa Yy MHOIOKJIETOUHBIX pacTeHuil. Kyrukyna. CpencrBa naccCuBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M HMX NpOM3BOJHBIE. 3aIiuTa
opranu3ma oOT OoisiesHell. MMmyHHas cucremMa denoBeka. KIETOUHBIA W TyMOpPaJIbHBIN
UMMYHHUTET. BposxI€HHBII 1 TproOpeTéHHBIN criennpuyeckuii UMMYHHUTET. Teopus KIIOHaIbHO-
cenektuBHoro ummynurerta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnnayimrenbHbie OTBETHI
opranu3MoB. Poib BpoXKIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxxumocTs M peryssiuus y OpPraHM3MOB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHui. POCTOBBIE BelECTBA U HX
3HA4YCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTIEeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediekc n pednexropuas mayra. bezycnoBuble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas perynsuus ¥ SHAOKPUHHAs CHCTEMa >KMBOTHBIX M 4esoBeka. JKenesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TroOpMOHOB. B3auMMOCBsSI3b HEPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdeMoHcTpamun

Hoptper: U. I1. [1aBnos.

Tabmuuel 1 cxembl: «OTHOKJIETOYHBIE BOJIOPOCTH», «MHOTOKIETOYHBIE BOJIOPOCIIHY,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHe HaceKoMbIX», «TkaHu pacTeHHi,
«KopneBbie cucrembl», «CtpoeHue credns», «CTpoeHHe JIHCTOBOM IUIAaCTUHKW», «TkaHu
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurensHas cuctema», «KpoBeHOCHass cuctemay,
«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «MpimeyHas cucremay,
«BpinenurenpHas cucreMa», «HIOKpPHHHAs cucTeMay, «CTpoeHne Mblnb», «MMMyHUTETY,
«KumeunononoctHeie», «CxemMa NUTaHUs pacTeHui», «KpoBeHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IUIaHapun», «BHYTpeHHEE CTPOECHHE [107KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepBHasg cuctema nrtuny, «HepBHas cuctemMa MIIEKONMTAIONIUXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opyioBaHME: CBETOBOM MHUKPOCKOIN, MHUKpOMNpenapaTsbl OAHOKIETOUHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHEW, paKOBHHBI MOJUTFOCKOB, KOJUIEKIIMNM HACEKOMBIX, UTTIOKOXKHUX, KUBBIE
HK3EMIUIAPBl KOMHATHBIX PacTEeHU, repOapuu pacTeHU pa3HbIX OT/ENOB, BIAXKHbIEC MpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue Ui JIEMOHCTPAallMd IMOYBEHHOIO M BO3AYIIHOI'O THMTAaHUS pacTEHHH,
paclleruieHdss Kpaxmaina ¢ OenkoB 1oj JeicTBHeM (epMeHTOB, 00OpyAOBaHUE s
JEMOHCTpPALMH OIBITOB IO U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKHX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHHUM, MOJIEJIM TOJIOBHOI'O MO3Ta PA3JINYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEN paCTEHUI».

JlabopaTopHas padora «/3ydeHne TKaHEN KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHre OpraHoB LIBETKOBOI'O PACTCHUA».

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPTaHU3MOB
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@opMbl pPa3MHOXKEHHUSI OPraHU3MOB: Oecroynoe (BKJIIOYAsh BETeTaTUBHOE) U IIOJIOBOE.
Buer 6ecrionoro pa3MHOKEHUs: TOYKOBAHUE, CIIOPYJISIMS, pparMeHTanusi, KIOHUPOBAHHE.

[TonoBoe pasmHoxkeHue. IlomoBele kieTku, wnu ramerel. Meio3. Craauu Meiiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonormyecknid ¢cMbIC Mel03a U TOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszputue. [‘ameroreHe3 y JkMBOTHBIX. [loyioBble —JKeme3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omog0TBOpEeHHE M SMOPUOHALHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OILIOIOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTenorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa O Pa3BUTHU
opranu3MoB. Mopghozenez — oOna u3 enasuvix npooaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobneHue.
Tunsl npoOnenus. [Jemepmunuposannoe u HedepMuHuposanHoe opobnenue. bracmyna, munwi
onacmyn. OcoOEHHOCTU pOOJIEHUS MJIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JMCTKU (TaCTPYJIALIUS).
3aknagka OpraHoB M TKaHeW W3 3apoABIIIEBBIX JHMCTKOB. B3anMHOe BiHMsSHHE dYacTeil
pa3BUBAIOIIETOCS  3apojibliia (3MOpUOHANBHAS HMHAYKIHMS). 3akiajka IulaHa CTPOCHHS
JKUBOTHOTO Kak pe3ylbTaT HEpapXHuecKuX B3aUMOJCHCTBUII TeHOB. BnusHue Ha
AMOpPHOHAIILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEbl.

Poct u pasButue xuBoTHBIX. [locTamOpuonanbHbll mepuoi. llpsamoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M Yy OECIO3BOHOYHBIX M IIO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOTO W HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryisiiMd pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M 4esnoBeka. [leprojpl OHTOreHesza YelioBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

PasmHoxeHMe u pazButue pacteHuid. 'ametodut m cnopodut. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. [lamerorenes y pacTeHUM.
OmnonoTBOpeHHE M pa3BUTUE PACTUTENBHBIX OPraHU3MOB. J[BOWHOE OILUIONOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETyISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

Hoptpetsl: C. I'. Hapamus, X. [lIneman.

Tabnuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», « THUIBI OECIOIOT0 Pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIUIEHB», «Pa3MHOXEHUE THUIIPBDY,
«Meitoz», «Xpomocombly, «[amertorene3y», «CTpoeHHE SHIEKICTKH | CIEPMATO30HIa,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHE», «Pa3BUTHE MailcKOro
Kyka», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/{BoiiHOe OIIOAOTBOPEHHE y 1IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJbHBIX M JABYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOPCKOM  KamycTbl», <OKWU3HEHHBIM LHMKI MxXa», <OKWU3HEHHBIM LMK MarnopOTHUKAY,
«KW3HEHHBIN TUKII COCHBDY.

O60opyaoBaHKE: CBETOBOM MHUKPOCKOIIL, MHUKpOIpenaparsl AULEKIETOK nu
CIepMaToO30MA0B, MOJENb «L UK pa3BUTHUS JAATYLIKU.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Vcrtopus cTaHOBJEHHS W Pa3BUTHUS TE€HETUKM Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Ponp oTeuecTBEeHHBIX YUEHBIX B pa3BUTUM TeHeTUKU. Paborer H.
K. Konbuosa, H. U. BaBunona, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUUYECKUE MTOHATUS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TCHBI, AJBTEPHATHBHBIC IPU3HAKH, IOMMHAHTHBIM M PELECCCUBHBIA INPU3HAK, T'OMO3HIOTA,
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reTepo3UroTa, 4HcTas JIMHUSA, THOPUABI, TeHOTUN, (eHoTurn. OCHOBHBIE METOIbl TE€HETHKHU:
TUOPHUIOTOTHYECKUH, ITUTOJIOTHUCCKUI, MOJIEKYIISIPHO-TEHETUICCKUMN.

JdemMoHcTpanuu

[Moptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuios, A.
H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckmii.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
ruOpusioB nepBoro nokosjeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacieruieHus Ipru3HaKkoB. LluTonoruyeckne 0OCHOBBI MOHOTMOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupyrolee  ckpemuBaHue.  IIpomMexyTouHbBII — XapakTep — HacieIOBaHMS.
Pacmiennienue npu3HaKkoB IPU HENIOJIHOM JIOMUHUPOBaHUHU.

HurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJieI0BaHMsl TPU3HAKOB. [{UTOI0rHYecKrne OCHOBBI TUTHOPUHOTO CKPEIIUBAHUS.

CuennenHoe  HacinenoBaHue  npusHakoB. PabGorst  T. Moprana. CuemieHHoe
HAaCJICJOBAHWE TE€HOB, HAPYLIEHUE CLEIUICHUS MEXAy TIeHaMu. XPOMOCOMHas TEOpHs
HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAaHHM3M ONpPEIENICHUS 10J1a. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTepOraMeTHBIM IOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIUVIEHHBIX € IIOJIOM.

l'enoTun kak wnenoctHas cucrema. [lneroTponusi — MHOXKECTBEHHOE JIEWCTBHE TEHA.
MHosxecTBEeHHBIH ayulenu3M. B3aumoneicTBue HeaulenbHBIX I'eHOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eneTnyeckuii KOHTpPOJIb pPa3BUTUSA PACTEHHUH, >KMBOTHBIX M YEJIOBEKa, a TaKke
(U3MONOrMYECKUX TPOIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (yHKUMHA. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHueckre acreKTbl KOHTPOJIS U U3MEHEHUS HaclleZCTBEHHON MH(OpMaliy B
MOKOJICHUSIX KJIETOK M OPraHU3MOB.

JdemMoHcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabauie! u cxembl: «IlepBrlii 1 BTopoil 3akoHbl Menaensa», «Tpetuil 3akoH Mennemns»,
«AHanmu3upymrollee ckpenBanue», «HenonHoe nomuHnpoBanue», « CLENIEHHOE HACIeI0BaHNue
MPU3HAKOB y Apo30puib», «I eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo3opuiis»,
«Kapuotun nruns», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoBY.

O6opynoBaHue: MOAENH ISl IEMOHCTPALlMU 3aKOHOB €AMHO00pa3us ruOpua0B MEPBOTO
MIOKOJICHUSI U pAacCILEIUICHUs] NMPU3HAKOB, MOJENb JJI JIEMOHCTpPAlMM 3aKOHA HE3aBHCHMOIO
HACJIEeI0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALMK CLEIJIEHHOTO HACIEA0OBaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.

IIpakTuyeckas padora «3yueHue pe3yabTaTOB MOHOTHMOPHIHOTO CKpEIIMBAHUS Yy
JPO30(QHITBD».

IIpakTuyeckass paodora «/3ydyeHue pe3yapbTaTOB IUTHOPHIHOTO CKPELIMBAHUS Yy
JPO30(QHITBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTHna u cpeabl npu GpopMmupoBaHuM (QeHoturna. M3MEeHYHBOCTH
npusHakoB. KadecTBeHHblE W KOJMYECTBCHHBIE IPU3HAKK. Buabsl  M3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBCHHAS.
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MoaudukaoHHas U3MeHUYUBOCTh. Poiib cpenbl B pOpMUPOBAaHUM MOTUPHUKAIIMOHHOK
n3MeHuuBocTH. HopMa peakumu npusHaka. BapuanuoHHBIA psii M BapuallMOHHAs KpHUBas
(B. Noranncen). CBoiicTBa MOIU(PHUKAITIOHHON H3MEHYHMBOCTH.

I'enoTnnnueckass n3MEeHYMBOCTh. CBOMCTBA T'€HOTHUIIMYECKOM M3MEHYMBOCTH. Bubl
TeHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATHBHASI, MyTallHOHHAS.

KomOuHaTtuBHAs M3MEHYMBOCTh. MEi03 U TOJIOBOM IMPOIIECC — OCHOBA KOMOMHATHUBHOM
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JJaHUM TE€HETUYECKOTO pa3HOOOpa3us
B IIpeJiesiax OJHOTO BHJIA.

MytarmonHass U3MEHYMBOCTh. Bujbl MyTanuii: reHHblE, XpPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHbIE M HWHIYLIUPOBAHHBIE MyTalUM. SJepHbIE M UMUTOILUIA3MATUYECKHUE MYTallWH.
Comaruueckue W MOJOBble MyTauud. [IpuyrMHBI BOSHUKHOBEHUS MyTaluil. MyrareHsl U HX
BJIUSIHUE HA OpPraHu3Mbl. 3AKOHOMEPHOCTH MYTAllMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKHUX
psinoB B HacieactBeHHOM wu3meHunBocTH (H.U. BaBuiioB). BuesinepHas HM3MEHYMBOCTH U
HAcCJICICTBEHHOCTb.

Dnueenemurxa u 3NUSEHOMUKA, PONb INUSEHEMUUECKUX (DaKmopo8 6 HACIe008aHUU U
UBMEHYUUBOCIU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUZMOS.

JdemMoHcTpauuu

Iloprpetst: I'. ne ®pus, B. Moranucen, H. 1. Baunos.

Tabmuubl u cxembl: «Buasl u3MeHUHUBOCTHY», «MoaudukanroHHas H3MEHYUBOCTHY,
«KoMOMHaTUBHAs  H3MEHUYHMBOCTBY»,  «Meiio3y, «OMm10/I0TBOPEHUEY, «I"eHeTHUeCKHE
3a00JieBaHUs yesloBeKa», «Buapl MyTanuii».

OO6opynoBaHue: )KUBbIe W TrepOapHble 3K3eMIUISIPbl KOMHATHBIX PACTCHMM, PUCYHKH
(pororpadum) KUBOTHBIX C PA3TMYHBIMHA BUJIAMHU H3MEHUYUBOCTH.

JlabopaTopnasi  pa6ora «lccienoBanre  3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
M3MEHYUBOCTH. [ToCcTpoeHME BApUALIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun uenoBeka. MexayHapo/iHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
Metoapl U3y4eHHUs] TEHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OMM3HEIOBBINA, ITATOTCHETUYECKHH,
MONYJSALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpPEMEHHOE OIpenesieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM 4nciie ¢ moMounpio [11[P-
ananuza. Hacnencrennsie 3a0oeBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeNIOBEKa.
Bonesnun ¢ HacneACTBEHHON MPEApPAaCcIOIOKEHHOCThI0. 3HAUYEHUE MEIMIIMHCKONW TE€HETHKH B
MPEIOTBPALICHNH M JICUCHUU TeHETUYECKUX 3a0oJieBaHUIl YenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYNbTHpOBaHKUE. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCMEeKThI
HCCJIETOBAaHMM B 00JIaCTH pPEJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTnveckue (akTOpbl MOBHIIIICHHOW YYyBCTBUTEIBHOCTH UYETOBEKAa K (PU3UUECKOMY H
XUMUYECKOMY 3arps3HEHUI0 OKpYyKawllel cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJioBeKa K MaTOIOTHSIM.

JdemMoHcTpanuu

Tabmuubl u cxembl: «Kapuotumn denoBekay, «MeToapl U3YYCHUSI TCHETHKUA YEIOBEKaY,
«["enernueckue 3a00JIEBaHMS YCTTOBEKAY.

IIpakTuyeckasi padora «CocTaBiIeHHE U aHATIU3 POIOCIOBHOW.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanusi W CeJNEeKIUs. 3apOKICHUE CEJNeKIMU MW JoMecTHKanuu. Yuenwe H.
W. BaBunoBa o LleHTpax NpOUCXOXICHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. Poinb
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHUU W TMOPOJ KUBOTHBIX. COpT, MOpoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PAOB B HacieacTBeHHOM n3MeHunBoctu H. M. BaBuiioBa, ero 3Hauenue s
CEJICKIIMOHHOMN paOOTHI.
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Metoabl  celneKIMOHHOM  paboTel.  McKyccTBEHHBIH ~ OTOOp:  MaccoBbId U
WHIUBHUIYAIbHBIA. JTalbl KOMOWHAITMOHHOW CeNeKIUU. VIcmbITaHUE MPOU3BOIUTEICH 110
noroMctBy. OTOOp MO TEHOTHIy C TOMOIIBIO OLEHKHM (PEHOTHIA MOTOMCTBA M OTOOp IO
FEeHOTHUITY ¢ ToMonIsto aHanu3a JJHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paboThl. PamuanmoHHBIN H
XUMHUYECKMH MyTareHe3 KakK MCTOYHUK MyTauud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonb30BaHuEe TEHOMHOTO pPENAaKTUPOBAaHMS U METOAoB pekoMOmHaHTHBIX JIHK mms
IIOJIyYEHUSI UCXOAHOIO MaTepuaa Ui CEelIeKLUU.

[Monyyenne monumuionnoB. BryTpuBumoBas rulpumusanus. brmszkopoacTBeHHOe
CKpeliBaHue, Wi MHOpuauHr. HepoacTBeHHOE ckpeluBaHue, UiM ayropuauHr. I'ereposuc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B ceneknuu. OtnanéHHas TUOpUAM3ALNAL
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTM)KEHUS CENeKUUM pacTeHUul u
KUBOTHBIX. «3€1€Has peooYUsLY.

CoxpaHeHHe U NU3Y4YEHHE I'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHHM M UX JUKHUX
poauyeit Ui CO37aHusl HOBBIX COPTOB U THOPHIIOB CEITbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yuenue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcami CenbCKOX03AUCMBEHHbIX U NPOMbICIIOBbIX
JICUBOMHBIX 8 YEAX YIYUUEHUS CYUWeCmBYIOuUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbiX udel U
NepcneKmueHbIX MexHOI02UlL.

JdeMoHcTpamun

Hoptpersr: H. . BaBunos, U. B. Muuypun, I'. /. Kapneuenko, II. II. Jlykesinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuie! 1 cxembl: «L{eHTpbl IPOUCXOKAEHUS U MHOTO00Opa3usl KyJIbTypHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHMX pPsJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIpl CeleKuum»,
«Otnanénnas rubpuanszanus», «MyTtareHes».

JlaGopaTopHas padora «/3ydeHre METONOB CEIIEKIIUN PACTCHUI».

Ikckypenst «OCHOBHBIE METOJbI U JIOCTHKEHUS CEJEKLMU PAacCTeHUM M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLHUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBIM Yy4acTOK, B TEIIMYHOE
XO035ICTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJI0TUA ¥ CHHTETHYECKAS OMOJIOTUSA

OOBEKTHI, HCTHOJb3yeMble B OWOTEXHOJOTUM, — KIJIETOYHBIE U TKAHEBHIE KYJIBTYpHI,
MUKpPOOPTaHU3MBI, HX XapaKTepUCTUKa. TpaaullMOHHAss OHOTEXHONOTHA: XJeOoIedYeHue,
MOJIYYCHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoouomornueckuii cuate3. OOBEKTHI
MUKpoOHonornyeckux TexHosnoruii. [I[ponsBoactso Oeiaka, aMUHOKUCTIOT U BUTAMHHOB.

Co3manrie  TEXHOJIOTMM W  WHCTPYMEHTOB  II€JICHANPABICHHOTO HM3MEHEHHS W
KOHCTPYUPOBAHHUS T€HOMOB C II€JIbIO MOJYUYE€HUSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEpKAILIUX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUUECKHE ITYTH.

Knerounas mnxenepus. MeTtoapl KyabTypbl KJIETOK U TKaHEW PacTEHUH U >KMBOTHBIX.
Kpuobanku. Comartnueckas rulOpuausanus U coMaTHueckuil smOpuoreHes. lcmonb3zoBanue
rarjiouJIoB B CEJEKUMHM pacTeHuil. [lonyuenue mouoxknoHanvHulx awmumen. Hlcnonvzoeanue
MOHOKJIOHANIbHBIX U NOAUKTOHANbHBIX anmumen 8 meouyutre. VICKyCCTBEHHOE OIIIOJIOTBOPEHHE.
PexoHCTpyKkIMs SIHWIIEKIETOK M KIOHMPOBAaHUE KUBOTHBIX. MeTOJ TpaHCIUIAHTALMU SAEp
KIIETOK. TexHonocuu 0300po6ieHus, KyIbMUSUpPOSaHusi U MUKPOKIOHAIbHO20 DA3ZMHONMCEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbIYD.

XpOMOCOMHas 1 Te€HHasl UHXKeHEpUs. FICKyCCTBEHHBIN CUHTE3 T'e€Ha U KOHCTPYMPOBAHHE
pexombunanTHeIXx JIHK. Co30anue mpanceennvix opeanuszmog. JIOCTUKEHHUS W TEPCICKTHUBBI
XPOMOCOMHOW H TEHHOM WHXEHEPUHU. OKOJIOTHUYECKHE M OSTUYECKHE TMpOOJeMbl TEHHOU
WHXXEHEPUH.

Menunuackue  OuorexHosoruu. IloctreHomuHas  mmdpoBas  MemunmHa.  [T1P-
JTUArHOCTHKA. MeTaOoIOMHBIN aHaIM3, TeHOICHTPUYECKH aHaIu3 IMPOTeoMa YeloBeKa s
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OIICHKHU COCTOSIHHSI €T0 370pOBbsl. VIcIonp30BaHe CTBONIOBBIX KJIETOK. TapreTHas Tepamnus paka.
3D-OuoumkeHnepust sl pa3pabOTKHM (yHIAMEHTAJIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3MaHMSI KOMIUICKCHBIX TKAHEW COYETAaHHEM TEXHOJOTHA TPEXMEPHOrO OWONMPUHTHUHTA U
ckaddonaunra s peueHus 3a1a4 NepCoOHaTU3UPOBAHHON MEIULIUHBI.

Coznmanue BEKTOPHBIX BaKIMH C IIENBbI0 00ecrevYeHruss KOMOMHHPOBAHHOW 3aIUTHI OT
Bo3Oyauteneri OPBU, ycTtaHoBiIeHHE MOJICKYJISIPHBIX MeXaHU3MOB ¢GyHKuuoHupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHBIC 3a00JICBAaHUS YETIOBEKA U JKUBOTHBIX.

JdemoHcTpauuu

Tabmuiel ~ w  cxemsbl: «Mcnonk30BaHWEe  MUKPOOPTaHU3MOB B IPOMBIIUICHHOM
POU3BOJICTBEY, «KileTouHas nunxenepus», «I'eHHass HHKEHEPUI».

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHNA B OMOJIOTHH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3MA. JKU3Hb
Y Hay4Has JearenbHocTs Y. JlapBuHa.

JBuwxymue cuiasl 3Bodronuu  BuAoB 1o Y. JlapBuHy (BbICOKass HHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CylIecTBOBaHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIU OTOOD).

Odopmiienne cuntetndyeckoit Teopun 3omonuu (CTI). HelitpanbHast Teopust 3BOIIOLUU.
CoBpeMeHHas HBOJIONMOHHAS OMOJNOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHUHBI MUDA.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH Y pacTeHUd u
XKHUBOTHBIX (110 JIamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybGei», «MHoroobpaszue
KyJIBTYpHBIX (hopM KamycTsl», «Iloposibl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMSI JIBHXKYLIUX CHUJ 3BOJIOLUNY», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUYECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. Mukpo3sBosonus U eé pe3yabTaThl

[Tomynsiuust kak 2nI€MEHTapHas €AWHHMLA SBOMOLMH. COBpEMEHHBIE METOIbI OLEHKU
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl MOMyIsauil. MismeHeHne reHopoHaa MOMYISIUN KakK
DIIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro pasHosecusa Jx. Xapau, B.
Baitabepra.

OnemeHTapHble (DAKTOpPBI (IBMIKYIIME CHJIBI) HBOJIONMHM. MyTallMOHHBIA mpolecc.
KombOunatuBHass u3meHuuBOCTh. [[peii reHoB — ciaydailHble HEHamnpaBiIeHHbIE W3MEHEHUs
qacToT ajuiese B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHuoicenue 2enemuuecko2o paznooobpaszus: npudumvl u creocmeus. Ilposenenue s3¢pgexma
Opeucha cenoé 6 Oonvwux u manelx nonyaayusax. Murpanun. M307sM0Ms  TOMYJSIIMMN:
reorpaduueckas (IpocTpaHCTBEHHAs ), Onoornyeckas (penpoayKTUBHAS).

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonund. DopMbl ecTeCTBEHHOTO
oTtOopa: IBWXKYLIUH, CTaOWIM3UPYIOUINH, pa3pbiBatomuii (au3pyntuBHbIN). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMAIILHOTO ITOBEICHMSI JKUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLMU. Bo3HHKHOBEHUE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3ssl u unuoaganrtauu. [Ipumeps nmpucrnocodaeHuit
y opraHu3MoB: Mopdosornyeckue, (PpU3NONIOrHIECKHe, OMOXHMUYECKHE, ITOBEICHUYECKHE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BunooOpazoBaHue Kak pe3yabTaT MHKpPO3BOIOLHU.
W3onmsamust — xiroueBoil (akrop BumooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
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ajtonaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monumutonn3anus, rudpuau3anys). JMrenbHOCTh HBOIIOLMOHHBIX IPOLIECCOB.

Mexanu3msbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMrOLMOHHOM Ouojoruu B pa3paboOTKE HAaydyHBIX METOJOB COXPAHEHUS
O6nopazHooOpazus. MUKPOIBOIIONUS U KOIBOJIOLHUS TMAapa3UTOB M UX XO035€B. MeXaHU3MBI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL Ul

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTEY, «llomysaIoHHas CTPYKTypa BUAa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKyIpe CHIIBI  BOJIIOIUN,
«DKOJIOTHYECKasT M30JLIUs TONYJSIIUKA ceBaHCKOM (opemmy», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULbI Jaypckoi», «llomynsaunoHHble BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 3a
CYLIECTBOBaHHEY, «naycTpuanbHbIi MEJIaHU3M», «Kussie UCKOIIaeMbIe»,
«IlokpoBUTENBCTBEHHAs! OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«®Puznonoruyeckue agantanun», «IIprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIbHOCThY,
«Kpurepun Buga», «Bunpbpl-nBoiiHukn», «Crtpykrypa Buaa B 1npupoae», «CrocoObl
BupooOpa3oBanus», «l'eorpadpuueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«OKoJIoTHYEeCKOe BUI000pa3oBaHue BHUIOB cuUHUL, «[lonumimonasl pacteHuit», «KamycTtHo-
pelleuHblii THOpUI.

OGopynoBanue: repOapul pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yydesa MTHI] U 3BEeper C
OpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJIEHHM, yydena NTHUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacteHuil OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3TUIHBIMU CIIOCOOAMH.

JlaGopaTopHas paGora «BrpIsBIeHIEe H3MEHUYUBOCTH y 0COOEH OJJHOrO BHIa».

Jladoparopnasi paGora «lIpucrnocobsieHuss OpPraHU3MOB W HMX OTHOCUTEJbHAs
EIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B 10 MOPPOJIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtoibl u3yueHus: MaKkposBoiolMy. [laneonTonornyeckue MeToAbl U3y4€HUs 3BOITIOLUH.
[Tepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIBI OPIaHU3MOB.

buoreorpapuyeckue Metonpl u3ydeHus ospomonuu. CpaBHeHue Quopbl U (ayHbl
MaTEepHKOB U OCTpOBOB. buoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl U3YYEHHS SBOJIOIHH.
I'eHeTnYecKME MEXAHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS JBOJIIOLMOHHBIX HOBILECTB.
["'oMonornyHble ¥ aHAIOTMYHbIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISpPHO-
reHeTHYecKue, OHOXMMUYECKHMEe M  MaTeMaTH4eCKhe METOJbl HM3YyYeHHMs  HBOJIOLMH.
["omonornynsie reHbl. CoBpeMeHHbIE METOIbI TIOCTPOCHUSI (PUIIOT€HETHUECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTallU1 U SBOJIIOLMSI TEHOMOB.

OO6mme 3akOHOMEpPHOCTH  (TMpaBWiIa) OJBOMONUH.  [lpunyun  cmeuvl  yHKYUI.
HeoGpatumocTs BostoLIMU. AanTuBHas paauaius. HepaBHOMEPHOCTh TEMIOB BOJIOIIUH.

JleMoHCTpaL UK

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

Tabmuipl U cxembl: «OUITOTEHETUYECKUN PSJT JIOMIAAN», «APXEONTEPHUKCY, «3BEPO3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanoOpoTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenmukThl», «HavanpHble CTaguM SMOPHOHAIBHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OpraHbD»,
«PynumeHTbl», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbI YeloBeKa M HIMMMaH3e», «[JaBHbIE
HaIpaBJICHUS 3BOIIONUNY, «O0IIHEe 3aKOHOMEPHOCTH SBOJTIOLIUI .

OO0opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSKH HMCKONAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HAaCEKOMBIX.

Tema 4. IIponcxosknaeHue H pa3BuTHE JKU3HU HA 3emJie
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Hayunble TUmoTe3sl MPOMCXOXKICHUS XU3HM Ha 3emsie. AOHMOTEHE3 U TMaHCIEepMHUSL.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HMU (KpealuoHH3M). ['umore3a MOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U €€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE ATanbl HEOpraHUUecKoH sBotonnH. [InanerapHas (reosiornyeckas) BOJIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBI CHHTE3 OPraHMYEeCKHX BEIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorteza mepBuuHoro OymboHa JDk. XonjaeiHa, reHeThdeckas
runore3a I'. Meémnepa. Pubosumer (T. Yek) u rumore3a «mupa PHK» V. T'muGepra.
®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3yudeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOCUTENbHAaE M a0COJIOTHAsT  [EOXPOHOJIOTHS.
['eoxpoHoOrMUecKas Kasa: 30Hbl, 3pbl, IEPUObI, FTOXH.

HavanbHble 3Tanel opranndeckoi sBoitouuu. [losiBeHuEe M 3BOJIOLMS MEPBBIX KIIETOK.
Opomtonuss Meradbonu3zMa. Bo3HukKHOBeHUE mepBbIX AKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIMIEHKM Kak aHajmor mepBbix Ha 3emiie coobmiectB. Ctpomaronutsl. [IpokapuoTsl u
9YKapuOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTreHe3). DBOJIOIHOHHOE MPOUCXOKIACHUE BHPYCOB.
[TpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl ABOJIIOLMU BbICIIMX pacTeHUd. OCHOBHbIE apoMOpP(O3bl pPaCTEHMIA.
Boeixon pacrenuit Ha cymy. llosiBieHue cHopoBbIX pacTeHHMH M 3aBOEBAHUE HUMHU CYIIU.
Cemennble pactenus. [IporcxoxeHre BETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHN XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHME COBPEMEHHBIX TUIOB. llepBbie XOopoBbIE
*KHUBOTHBIE. J)KHU3Hb B BOjie. DBOJIOIUS MO3BOHOUHBIX. [Iponcxoxnenne ampuduii U penTHIHii.
[Ipoucxoxaenne miekonuTaromux W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHuUE
0€CII03BOHOYHBIMU U T03BOHOYHBIMH KHUBOTHBIMU CYILIH.

PazButue xu3nu Ha 3emiie 10 3paM U MepUuoaaM: apxeu, mMpoTepo30i, Maaeo30il, ME3030H,
KaifHo30M. OOmias XapakTepUCTHKa KIUMaTa W TeoJorMyeckux ImporeccoB. [losBieHue u
paciBeT XapaKTEepHBbIX OPraHU3MOB. YTJeoOpa3oBaHME: €ro yCJIOBHUS W BIMSHUE Ha Ta30BbII
cocTtaB aTMochepsbl.

MaccoBble BBIMUpaHMSI — DKOJIOTUYECKHE KpU3HCHI mpouuioro. [IpuunHbl U ciencrsus
MaccoBBIX BbIMUpaHUI. COBpEeMEHHBINH IKOJOTHUECKUI Kpu3uc, ero ocobeHHoctu. IIpobGiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuueckoro Mupa. [IpuHIMNBI KiaccuduKanuu OpraHUu3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIBI OPTaHU3MOB.

JleMoOHCTpan Ul

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

Tabmumpl n cxemsl: «Cxema omnbita @. Penny, «Cxema ombita JI. [lactepa mo u3yueHuro
camo3apoxkJeHus xu3Hm», «Cxema omnbita C. Muepa, I'. FOpu», «OTansl HeopraHM4ecKon
sBosrOLIMNY, «['eoxpoHosoruyeckas mkana», «HadampHble 3Tambl OpraHUYEeCKOW SBOIOIUHY,
«Cxema o00pa3oBaHUsI DJYyKapuoT MyTéM cuUMOHOreHeza», «CHucremMa >XUBOH MPHUPOIBI»,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «PurmOPUTEY, «OIHOKIECTOYHBIC
BOZIOpOCIN», «MHOrokierounsle Bogopocian», «Mxu», «llanoporHukm», «lomoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHUPAy,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHononoctHsie», «llmockue yepBu»,
«YneHucroHorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMmbikaromuecs», «IITunme,
«Mutekonvraronue», «Pa3Butue JKM3HM B apXxeuWckou apey», «Pa3Buthe KH3HU B
MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HU B TAJICO30MCKOM dpey», «Pa3BuTHE KU3HU B
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ME3030lCKOl 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOTI0 MUPa».

OGopynoBanue: repOapuu pPACTEHUH Pa3IUYHBIX OTIEIOB, KOJUICKIIMA HACEKOMBIX,
BJIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKLIIMM HIJIOKOKHX, CKEJICTBHI
MIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISKA OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
U3y4EHHIO a0MOT€HHOr0 CUHTE3a OPraHUYECKUX COeIMHEHUH B IEpBUYHOI atmochepe».

JlabopaTtopnass pabora «lI3ydeHne u onucaHue€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnyeckass padora «lI3yueHne OCOOEHHOCTEW CTPOEHHUS PACTEHHH Pa3HBIX
OTJIEJIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema 5. IIpoucxoskaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3zpensl u 3a1aun aHTPONIOJIOrMU. METO1bI AaHTPOIIOJIOTHH.

CraHOBIIEHHE TIPEACTABICHUI O NPOMCXOKICHUM YEJIOBEKa. PelMruo3Hsle BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonmerBo  uenoBeka ¢ JKMBOTHBIMHM. (CHcTeMaTHYecKOe IIOJOXKEHUE  YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosioruyeckue, (Gpu3nonoro-OuoxuMuyeckre, mnopeaeHueckue. OTIMYUS 4YeJIOBEKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra U BTOPOH CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpONOreHe3a:  OWMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHoleHre OUOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOIEHE3E.

OcHoBHbIE CTaauK aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
U paHHUE MOHTHJIBl — O0LIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U J0ed. ABCTPATONUTEKH —
JIBYHOTHE MPENKU JroAeil. YeloBeKk yMelbld, MepBble M3TOTOBICHHS Opynuil Tpynaa. YenoBek
NPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reinenbOeprekuii —
001K TPeOK HeaHAePTaIbCKOTO YEJIOBEKa U YeJIOBEeKa pa3yMHOTro. YenoBeK HeaHIepTaIbCKUN
KaK BHJ JIOAECH XOJOIHOrO KiIMMara. YesnoBeKk pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuka.

OBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBbIM 0TOOpP B MOMYNALHMAX 4YeIOBEKa.
MyrtanunonHsIi npouecc U nonumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalys U
«a¢ ekt ocHOBATENS» B MOMYJSIIUAX COBPEMEHHOT'O YeIOBeKa.

UYenoseueckue pachl. [lonsitue o pace. bonbiinme pacel: eBporneonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (SKBATOpUANIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
IyTH pAacCeJIeHWs 4YeloBeKa M0 IulaHere. EaWHCTBO 4enmoBewyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOOIEHHOCTh  4YeloBeKa K  Pa3HbIM  YCIOBUSM
OKpyXaroliel cpeabl. BiausHue reorpaduueckoil cpeabl U apeiida reHoB Ha MOP(OJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciurinHapaple MeTobl B (u3udeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMSIT M MAJC€OAHTPOIIOJIOTHMSI  YEJIOBEUECKUX  IOIMYJIALHUM.
buoconmaneHple  HMCCIENOBaHUSA ~ NPUPOJBI  4eioBeka.  MccnegoBaHue — KOIBOIIOLHH
OMOJIOTHYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpaL UK

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

Tabmumpl u  cxembl: «MeToasl aHTpOMOJIOTHHY, «[OJOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKEJeT LIMMIIaH3e», «PyTuMeHThl u
aTaBU3MBD», «JIBIKyIIME CHJIBI aHTPOIOrEHE3a», «JBOJIOLIUOHHOE [JPEBO YEIOBEKay,
«ABcTpanonurek», «4enoBek ymenslit», «HenoBek NpAMOXOIAIINNY, «/{€eHUCOBCKUI YEI0BEK)
«Heannepraneupl», «KpoManboHIB», «lIpenku denoBeka», «ITambl SBOJIONUNA YEJTOBEKaY,
«Pacbl yenoBekay.
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Ob6opynoBaHue: MyJIsKH OKaMEHEJIOCTEeH, MPEeIMETOB MaTepHalbHON KYJIbTYphl MIPEIKOB
YeJnoBeKa, penpoaykiuu (potorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpadmu HaXOAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEeJIeT 4eJIOBeKa, MOJIeb uepera 4elloBeKa M ueperna IIUMIaH3e, MOJENb KHCTU YellOBeKa U
KHCTHU IIMMIIaH3€, MOJIETIN TOPCA MIPEIKOB YEJIOBEKA.

Jladoparopuasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHHS CKelleTa YeJOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yyeHue 3KOJOrMYECKUX aJanTaluid 4eTOBEeKay.

Tema 6. OJxoJyiorusi — HayKka O B3aHMOOTHOLIEHHUSIX OPraHu3MoOB W
HAJIOPraHU3MEHHBbIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BuUTHE dKonoruu B Tpynax A. ['ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3agaun skosioruu. CBsizb
HKOJIOTUHU C IPYTUMU HayKaMH.

Metoasl skonoruu. [loneBbie HaOmOeHUSA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHI OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
PErMOHANIBHBIN U TI00ATBHBIMH.

3HaueHUE SKOJOTMYECKUX 3HAHUN JJIs 4YeloBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ mnpuponoid. DopMHUpoOBaHUE SKOJOTUYECKOW KYIBTYpbl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JdeMoHcTpannmn

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

Tabmuner 1 cxembl: «Pasnensl dKoIoruny, «Metoasl dkojaoruny, «Cxema MOHHUTOPHHTA
OKPYXKAaroIIen Cpebl».

Jlaboparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyeckue (GakTopbl U 3aKOHOMEpHOCTHM uX JjedcrBud. Kiaccudukanus
HKOJIOTHUECKUX  (aKTOpOB:  abMOTHYecKHWe, OMOTHYEecKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasuino munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue gakropbl. CBeT Kak 3kojoruueckuil pakrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIBl PACTEHUM M JKUBOTHBIX I10
OTHOIIIECHHUIO K cBeTy. CUTHaIbHAs pojb cBeTa. DOTONEepHoIu3M.

Temmneparypa Kak 3Kojoruyeckuit gaxrtop. [leiictBue TemmepaTypbl Ha OpPIaHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh Kak skosoruueckuil ¢akrop. Ilpucnocobienuss pacteHH K MOAAEPKaHUIO
BogHOro Oamanca. Kmaccudukanus pacTteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHAas
NOJNOYBEHHAs!, BHYTpHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOuTaHMs
opranu3moB. [IpucrocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonorunueckue purMel. BHenHue u BHyTpeHHUE pUTMBbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHH JKU3HH.

XKuznennsie Gopmbl opranusmoB. [lonsarue o xu3HeHHOU (opme. JKuzHeHHBIE (OPMBI
pacTeHUii: JepeBbs, KYCTapHUKH, KyCTapHMYKH, MHOTOJETHHE TpaBbl, OJHOJIETHHE TpPAaBHI.
Kuznenusle (GOpPMBbI KUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOMOHTHI. OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  ¢akropbl. Buapl OMOTHYECKMX  B3aWMOJCWCTBUN:  KOHKYPCHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyajln3M, KOMMEHCATU3M
(KBapTUPAaHTCTBO,  HaxJieOHH4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIECTBOBAHMS
OpraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKIIIOYCHHUS.
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JleMoOHCTpanuu

TabGnuupl 1 cxemsbl: «IJKosornyeckue (Gpaxkropb», «CBETOBOW CIEKTP», «IKOJIOTHUECKUE
IPYIIIbI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», «TeII0KpOBHBIE )KUBOTHBIEY, «X0JIOJHOKPOBHbBIE
KHUBOTHBIE», «Du3nonornyeckue aganTaluu XKHUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «Kuznenusie Gopmbl pacTeHHiD», « Ku3HeHHbIE POPMBI JKUBOTHBIX»,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO Jieca», «IDKOCUCTEMa XBOMHOIO Jiecay, «llenu nuranus»,
«XumnnyectBoy, «llapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncaamsm».

Ob6opynoBanue: repOapuu pacTeHUH U HKUBOTHBIX, IPHUCIOCOOJEHHBIX K BIIHSHUIO
Pa3IMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHusi, repOapuul M KOJUIEKIMU TEIUIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHui, uyuesna MNTULl WU 3Beped, repOdapuu pPAaCTEHMH, OTHOCAIIUXCS K rurpoduram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JAaHHBIX TPYIN, KOJUICKIUH IKUBOTHBIX,
oOHuTaIUX B pa3sHbIX Cpelax, repOapuu U KOJUIEKLUU PAcTeHUH M KMBOTHBIX, 00Jalar0lINX
yepTaMu IPUCIIOCOONIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUI JKHU3HM, repbapuu u
KOJJIEKIIMM PAaCTEHUH W JKUBOTHBIX PA3JIMYHBIX J>KU3HEHHBIX (OPM, KOJIEKLIUHU KHUBOTHBIX,
YYacCTBYIOUIMX B Pa3IMUHbIX OMOTHYECKUX B3aUMOJAECUCTBUSX.

JlaGopaTopHas paGora «BrisgBieHre NPUCIIOCOOIEHUN OPraHU3MOB K BIUSIHUIO CBETa.

Jladboparopnasi paGora «BbIsiBICHHE TMPUCITOCOOJICHUN OPraHU3MOB K BIIMSHHUIO
TEMIIEPATYPBI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

OKOJIOrHYecKHe XapakTepUCTUKU nomyisauuu. [lomysuus kak Ouojoruueckas cucremMa.
Pons HeomHOpoaHOCTH cpenbl, GU3MUECKUX OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(opMHPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYphI oMy suil. OCHOBHBIE TIOKa3aTeIH MOMYJISALUU:
YUCJIEHHOCTh, INIOTHOCTh, BO3PAaCTHAs M I0JOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALIUS.

DKojorudeckas CTpykTypa mnomynsauuud. OleHKa YHUCIEHHOCTH MOmyisiuu. JuHamuka
NOMYJISIIMY U €€ perysanus. buotnuecknii moTeHIMan nonyisanuu. MoaenupoBanie TMHAMUAKH
nonynsiuui. KpuBble pocta uucieHHOCTH mnomymsiuuu. Kpuble BbDKHMBaHMs. Perymsmus
YUCICHHOCTU MOMNYNIALMN: poiib (AKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJjoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonstue 06 »sKojmormueckoil Hume Buaa. Mecroobutanue. MHoromepHas MoOENb
skonornyeckor HumM Jlx. M. Xaruuncona. Pazmepsl skosmorndeckoi Humu. [loTeHnnaneHas u
peann30BaHHas HUILIH.

Bun kak cucrema nomymsuuid. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE CTpPATErwH.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS U MUTpalUil JKUBOTHBIX. buosornyeckue WHBA3UU
qyKEPOJHBIX BUJIOB.

JleMoHCTpaL UK

IToprper: Ix. . XaT4ynuHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTMYECKHUEe XapaKTepUCTUKU Monysuun», «IIpoctpancTBenHas
CTpyKTypa mnomymsiuuw», «Bo3pacTHele mnupamuzabl nonyasanuny», «CKOpocTb 3acerneHUs
MOBEPXHOCTH 3€MJIM PA3JIMYHBIMH OpraHuzMamm», «Mojenb skosormdyeckod Humum JIx. H.
XaT4yuHCOHAY.

O6opynoBanue: repdapuu pacTEeHUM, KOJIEKINN )KUBOTHBIX.

JlaGopaTopHnas pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PacCEICHUIO.

Tema 9. Jkos10rus co001MIECTB. IKOJOrHYECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3Mamu B
OHOILIEHO3E.
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Okocucrtema kak oTkpeitas cucrema (A. JIx. Tencnum). DyHKUHOHANBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, peAyLeHTbl. Tpoduyeckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue O0KK dKocucTeM. [10UBBI U WUJIBI B KOCHCTEMAX.
KpyroBoport BeIecTB 1 NOTOK SHEPTUU B 3KOCHCTEME.

OcHoBHbIE ITOKa3aTeNN 3KocucTeMbl. buoMacca u npoaykius. DKOJI0rH4ecKie MUpaMubl
yrces, 0MoMacchl U SHEPTUU.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @rykmyayuu. HanpasieHHble
3aKOHOMEpPHbIE CMEHBI COOOLIECTB — CyKleccuu. [lepBUUHBIE W BTOPUYHBIE CYKLECCHU U HUX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JCHCTBUS Ha cykueccud. KimmmakcHoe — cooOIIecTBo.
buopa3noobpa3ue 1 NoJHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Tpuponnble 3KOCHCTEMBL. JKocucmemvbl 03€p U pek. IKocucmemvl MOpeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmeneil, nyCmbiHb.

AHTpPOIIOT€HHBbIE  3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuus mexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH IKOCHCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u dayHna.
CuHaHTponu3anusi ropoJckoi ¢ayHel. buosiornueckoe u  XO34HCTBEHHOE 3HAYCHHE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (DOPMHUPOBAHMSI  OCHOBHBIX  B3aMMOJACWUCTBUII  OpraHM3MOB B
aKocucTeMax. Poab kackaonozo s¢hghexkma u 6ud06-30upuxamopos (Kio4esvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC SHEPrMM U  BEIIECTB MEXIY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTH OpPraHU3MOB, NOMYJIALUMHA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHbBIX U AaHTPOIIOI'€HHBIX BO3/1€HCTBH.

Mexanuzmol  6030eiicmeusi  3aepA3HeHUll  pA3HLlX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM VPOBHAX, OCHOBbl IKOIOSUHECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo00russ MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaL U

[Toprper: A. JIxk. Tencnu.

Tabmune! u cxeMmbl: «CTpykTypa OMOLIEHO3a», «DKOCHUCTEMA IMIMPOKOIUCTBEHHOTO JIECay,
«JKocuctemMa XBOHHOro Jjeca», «OyHKIMOHAIbHBIE TPYMHNbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 23kocucteMey», «llenn mnuTanus (macTOuIIHAasl, JETPUTHAs)»,
«DKoJIOrHuecKas MUpaMua ducen», « IKOJIoOrnYeckas nupamuia OnomMacce», «IKOJIOrHUecKas
nupamuja sHeprumy», «OOpasoBanue Ooiorta», «llepBuunas cykueccusi», «BoccraHoBieHue
Jeca Iociie MoXxapa», «IKOCHUCTEMa 03€pa», «ArpoueHo3», «KpyroBopoT BemlecTB M IOTOK
SHEpruM B arpoueHosey, «I[Ipumepsr ypoboskocucTem».

Ob6opynoBanue: repOapuy pacTeHUH, KOJJIEKIUM HACEKOMBIX, 4yydesia INTHUI[ U 3BEpeH,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

Jladoparopnasi pa6ora «/3yuenue pasHOOOpa3usi MEJIKUX TTOYBCHHBIX YWICHHCTOHOTHX B
pasHBIX IKOCHCTEMAX .

IKekypeust «IKCKypcHsi B TUIIUYHBIN OnoreorneHo3 (B ayopaBy, Oepe3HSK, €JbHUK, Ha
CYXOOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60I0TO)».

IKekypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTeMa

buocdepa — obmennanerapHas 00ojgouka 3eMiH, T/Ie CYIIECTBYET WJIM CYIIECTBOBaJa
*u3Hb. Pa3BuTue npeacrasienuii o ouocdepe B pyaax 3. 3tocca. Yuenue B. . Bepnanckoro o
6uocepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero GyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHuUs Onocgepbl. OcobeHHocTH OHOchephl Kak IiI00anbHON
sKocucTeMbl. JlmHamuueckoe paBHOBecue B Oumocepe. KpyroBopoTbl BemecTB H
OMOreoXMMHUYECKHe UKIBI (yriieposa, a3ota). PUTMuuHOCTS siBeHU# B Ouocdepe.
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3onaneHOCTh Onochepsl. [lonsTe 0o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPa, XBOIHBIE
jeca, CMEIIaHHbIE U HMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IyCThIHU, TPOIIMYECKUE JIeca,
BBICOKOTOpBs. Kitumar, pacTUTEIbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKUUS SJKHBBIX CHCTEM, OIEHKAa HX PECYpPCHOro IMOTEHIHala u
O6rochepHbIX QYHKITUI.

JdemMoHcTpauMu

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

Tabmuupl u cxemsl: «I'eocdepsr 3emumy», «Kpyroopot azora B npuponae», «Kpyrosopot
yriepojia B npupojie», «KpyroBopot kucnoponaa B npupone», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymmny», «Kimmmarumdeckue mosica 3emum», «Tynapay, «Taiiray,
«C™memannbii  secy, «lllupokonuctBenubit sec», «Crenb», «CaBanHay, «llycTbiHY,
«Tponuueckuii jiecy.

O6opynoBanue: repOapun paCTCHU Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBeKk 1 OKpPYKaOIIAs cpeaa

DKOJIOTHYECKNEe KpH3UChl M WX NpHYUHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUEe BO3AYIWIHON cpeabl. OXxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpyiienne mouBbl. OXpaHa MOYBEHHBIX PeCYpcoB. MI3MeHeHue Kinmara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENBHBIA M KMBOTHBIM wmup. OxpaHa
pacTUTEIBHOTO U )KUBOTHOTO MHpa. OCHOBHBIE IPUHIUIIBI OXPaHbl MpUPOAbl. KpacHble KHUTH.
Oco06o oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
MapKH.

OcHOBHbBIEC IPHUHIIMIIBI YCTOMUMBOTIO Pa3BUTHUS YENIOBEUECTBA U MPHUPOAbI. ParronanbHOe
[IPUPOJIONOIL30BAHUE U  COXpPaHEHHME OMOJOrM4eckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPH3HUCa
Y €ro BEpOSITHBIC MOCTIEACTBUS.

Pa3BuTe METOIOB MOHMTOpPUHIA Pa3BUTHS OMNACHBIX TEXHOI€HHBIX IPOIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocbepezaroweti U KOHKYPEHMOCNOCOOHOU
snepeemuxke. buonozuueckoe paznoobpaszue u duopecypcvl. Hayuonanvhvle ungopmayuoHnmvie
cucmemvl, obecneuugarowjue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOB8bl IKOpeabuIUmMayuu IKOCUCmem U cnoco608 60pbovl ¢ OUONOBPENHCOCHUAMUL.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTEM.

JleMoHCTpanun

Tabmuupl W cxeMmbl: <«3arpssHeHue arMochepbl», «3arps3HEHHE TUIPOCPEPHI»,
«3arpszHeHne mouBbl», «[lapHukoBbii  3ddekT», «Ocobo oxpaHsEeMble MPHUPOIHBIE
TeppUTOPUNY», «MoOIeTTH YIPaBIIeMOr0 MUPa.

O6opynoBanue: Qororpaduu OXpaHAEMbIX pacTeHWH U IKUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepanyuu, KpacHoi KHUTH pernoHa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHHS OOYYarOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: IMUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKType JTMYHOCTHBIX Pe3yabTaTOB OCBOCHHUS MPOrPaMMBbI IO OMOJIOTUH BBIICICHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIIMMHCS  POCCHMCKON  TpaKIaHCKOU
UJECHTUYHOCTU — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEJIBHOCTH u
CaMOOIIPENICNICHUIO, Haluyue  MOMUBayuu K 00yUYEeHHIO OuoJIOTuY, YeneHanpasieHHoe
pazeumue BHYTPEHHUX YOSXKICHHUI TMYHOCTH Ha OCHOBE KITIOYEBBIX LIEHHOCTEHW U HCTOPUUECKUX
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TPaiuLU{A pPa3BUTUS OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYAIOITUXCS
PYKOBOJICTBOBATbCSI B CBOCH  JCATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  YCTAaHOBKAMH,
MNPHUCYIIUMU CHCTeME OHMOJIOTHYECKOTO 00pa3OBaHUSs, Haluuue NpasoCco3HAaAHUsi SKOJOTUICCKON
KYJBTYPBI, CHOCOOHOCIU Casumb NENH U CTPOUTH )KU3HECHHBIE TUTAHBI.

JIM9HOCTHBIE PE3YNbTAThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JOCTUTAIOTCS B CIUHCTBE
y4eOHON M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMHA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHYECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
o0IecTBe MpaBWIAMH W HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT MpOIleCCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEH MO3ULIMHU JIMYHOCTH, NATPUOTHU3MA U
YBaXEHHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa M CTapiieMy MOKOJICHHUIO, B3aHMHOTO
YBOXKCHHS, OEPEeKHOTr0  OTHOIICHWS K  KyJAbTYpHOMY  HACICOUI0O W TPaJUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarolen cpee.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTrO npeaMera « bHoIorusy J0KHBI OTPaKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCsl PYKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuMpeHe >KM3HEHHOTO ONbITa M OIbITa ACSITEIHHOCTH B MPOLIECCE pPeau3allii OCHOBHBIX
HaIpaBJeHU BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaIaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3ULIUK OOy4aroumlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOT0 00IIECTBA;

OCO3HAHHE CBOMX KOHCTHTYI[MOHHBIX IIpaB M OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
MIPaBOMOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITENFHOCTHU MPHU CO3/IaHUHU YUEOHBIX MPOEKTOB,
penieHun yueOHbIX U MTO3HABATENbHBIX 3a71a4, BHITTOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsITh COOCTBEHHYIO TMO3UIUIO MO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE VYUUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOEKIEHUSAMH, KYyJIbTYPHBIMU IEHHOCTSIMUA U COIIMAIbHBIM
MOJIOKCHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJTHEHUSI YYEOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXXKUTEIHHOTO OTHOILIEHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh POCCUNCKOMN TPasKIaHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH Nepen PonmHON, TopaocTy 3a CBOM Kpai, CBOXO
Poauny, cBOM A3BIK U KyJIbTYpPY, MPOILJIOE U HACTOAIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHWE K TPUPOAHOMY HACICAWIO W TMaMITHUKAM TPUPOJIHI,
JOCTH>KeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKHAX YUYEHBIX B CTAHOBICEHHE W PAa3BUTHE
OMOJOTUH, TOHUMAaHHI 3HAUE€HUsI OMOJIOTHUH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uneitHas  yOeXAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHUS;

CIOCOOHOCTh OLICHMBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMEBI M IICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;
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OTBETCTBEHHOE OTHOLIEHHME K CBOMM pPOJUTENSAM, CO3JaHUI0O CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHSTUS LIEHHOCTeH CeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUUYECKOE OTHOLIEHUE K MHPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KayecTBa TBOPYECKOMN JIMUHOCTH;

5) puzuueckoro  BocnuTaHHs, (OPMHPOBAHMSI  KYJbTYpPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIArONOTyYHs:

MOHMMAaHKE U peau3alys 3I0pOBOro U 6e30macHoro odpasa *Ku3Hu (310pOBOE MUTAHUE,
COOJIIO/ICHHE TUTHEHUYECKUX MPABWII M HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBEIO;

MOHMMAaHUE LIEHHOCTU IMPaBWJI WHIUBUIAYATbHOTO U KOJUIGKTMBHOTO 0€30MacHOro
MIOBE/ICHUS B CUTYaLUsAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCJIEJCTBUI U HENMPUITHUS BPEIHBIX MPUBBIUEK (YMOTPEeOJICHUS AIKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

6) TPy/Z10BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepCTBa, TPYJAOI00HE;

TOTOBHOCTh K  aQKTUBHOM  JESATENbHOCTH  TEXHOJOTMYECKOH U COLMaIbHOU
HAIpPaBJIEHHOCTH, CHOCOOHOCTb WHULMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIBHO BBIIOJHSATH
TaKylo JAeSITeNbHOCTD;

UHTEpEC K pa3IudHbIM chepam mpodeccrnoHalbHON NesSTeIbHOCTH, YMEHUE COBEPIIATh
0CO3HaHHBII BHIOOP OyayIeit mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHMIO U caMOOOPa30BaHMIO HAa MPOTSHKEHUU BCel
JKU3HU;

7) IKOJIOTHYECKOTO BOCTIUTAHUSI:

HKOJIOTHYECKH 11€J1ec000pa3HOe OTHOIIEHHE K MPUPO/IE KaK HCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

TIOBBIIIICHUE YPOBHS IKOJIOTUYECKOW KYIbTYPHI: MPUOOpPETEHHE OMbITa MIIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUMN JJI OKPYXKaroIle Cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMyTel UX pelleHus;

CIOCOOHOCTH MCIOJIb30BaTh MPHUOOPETaeMble MPU U3YyYEHUH OMOJIOTMH 3HAHUS U YMEHUS
IpU pelIeHuu MPoOTIeM, CBA3aHHBIX C PALMOHAIBHBIM TMPHUPOAOIONIBE30BaHNEM (COOII0IeHUE
IpaBWJI TIOBEJIEHUSI B TNPHUPOJE, HANpPaBICHHBIX HAa COXPaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HEMpHITHE AEMCTBUM, MPUHOCSIIKUX BpeA OKpYXarolled NpUpOIHOH cperne,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE YKOJIOTHYECKHE MOCIEACTBHS MPEeaNPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPALLATH UX;

HaJU4Yhe Pa3BUTOIO SKOJOTUYECKOIO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYphl, OMBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJIC€HHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpakTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM H  OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JHMANiore KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEpILIEHCTBOBAaHUE  SI3bIKOBOM M YHUTATENIbCKOM  KYJIBTYpbl  Kak  CpelIcTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U MMO3HAHUS MHUPA;
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MOHUMAaHKE CrenU(pUKUA OMOJIOTUM KaK HayKd, OCO3HaHHs e poiu B (OPMHUPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3aHNUHU LEIOCTHOTO IMPEJCTABICHUs 00 OKpYKaloIIeM
MHUpe KaK O E€IUHCTBE NPUPOABI, 4YeIOBeKa U oOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOJIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH U COBPEMEHHOM LUBWIM3ALUU: 00eCeYeHUs
HOBOI'O YPOBHS pa3BUTHs MEIMLMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, TIOMCKA IyTEH BBIXOJA U3 III00AIBHBIX
9KOJIOTHYECKUX MPoOsIeM U obecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PALlMOHATIBHOMY
UCTIOJIB30BAaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOIOTMYECKUX 3HAHUH B LIEJSAX MOBBILICHUs 00MIEH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAJIHHOU
IpPaMOTHOCTH 00y4JaroLuxcs, GopMupyeMoi pu U3y4eHun OUoJIOruy;

MOHMMaHHUE CYIIHOCTH METO/OB MO3HAHHWS, UCIONB3YyEeMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJydaeMble 3HAHUS Ui aHalIW3a M OObBACHEHHs SBJICHUMN
OKpPY)KAaIOMIET0 MHpa M TPOUCXOIIMMX B HEM HM3MEHEHHH, yMEHHE JenaTh OOOCHOBAaHHBIE
3aKJIIOYCHHST HAa OCHOBE HAYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BaTh OMOJOrMYECKHE 3HAHUS Ul PELICHMS
npo0JeM B peabHbBIX KU3HEHHBIX CHTYallUsX;

OCO3HaHME LIEHHOCTHU HAY4HOH NeSTeIbHOCTH, FTOTOBHOCTb OCYIIECTBIATH IIPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO JeSITEIbHOCTh HHIANBHIyaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYE€HUIO HOBBIX 3HAHHWH IO OHWOJOTMM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHs yueOHOro mpenmMera «buonorus» BKIIOYAIOT:
3HaUUMBIC IS (DOPMHPOBAHUS MHPOBO33PCHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(rUKy METOJIOB ITO3HAHUS, UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4YHBIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, MCCIEIOBaHNEe, HAONIOJCHUE, U3MEpPEHUEe, HKCICPUMEHT U JIPyrue); YHHUBEPCAIbHBIC
yueOHbIe JeiCTBUS (MO3HABAaTeIbHbIE, KOMMYHUKATHBHBIC, PETYISTHUBHBIE), 00ECIEUYUBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPaMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIUXCs;
CHOCOOHOCTh o0yJaromuxcst WCIOJIb30BaTh OCBOCHHBIE MEXIUCIUTITMHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC ICHCTBUS B TIO3HABATEIHLHOW W
COLIMATILHOM TTPaKTHKE.

B pesynpraTe um3ydeHuss OWOJOTMM Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUS Yy
oOyuaromierocss OyayT copmupoBaHbl MO3HABATEIbHBIC YHUBEpCAIbHBIE yueOHBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYeOHBIC JICUCTBUSA, PETYSTHBHBIC YHHBEpPCAIbHBIC
yueOHbIe JeHCTBHSI, COBMECTHASI IEATEIBHOCTb.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI CpEIHEro oOmiero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

OByajieHne YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30BbIe JJOrHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (DOPMYIHPOBaTh M aKTyaJIM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
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WCIOJIb30BaTh TPU OCBOCHWUW 3HAHUN MNPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIINBATE CBS3H C APYTUMU MOHITHSIMH);

OTIPENeNIATh IEIH JEATSILHOCTH, 3aJaBas IapaMeTpbl U KPUTCPUM HUX JIOCTHIKCHUS,
COOTHOCHTH PE3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OHMOJIOTUYECKUE TOHATUS sl OOBSCHEHHUS (AKTOB W SIBICHHHA JKUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,;

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPEJICTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH W
OTHOIIICHUA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH pEIICHUS MPOOJeMbl C y4ETOM aHaIM3a UMCHOIIUXCS
MaTepUaIbHBIX H HEMaTEPUATBHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTH, OICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEABbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH XU3HEHHBIX TIPOOJICM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIQJICTh HABbIKAMU Y4€OHO-UCCIIEI0BATEILCKOW U MTPOCKTHOM JEATEIbHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IOHCKY METOJIOB
pelieHus MpakTUYECKHUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/IOB ITO3HAHMUS;

WCIIOJb30BaTh PAa3jIMYHbIE BUIbBl AEATEIBHOCTH IO TMOJYYEHHUIO HOBOIO 3HAHMS, €ro
WHTEPIPETAINH, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CHUTYyaIUSX, B TOM YHCIIE MPHU
CO3aHUH YUEOHBIX U COIIMAIIBHBIX TPOEKTOB;

(hopMUpOBaTh HAYYHBIN THI MBIIIJIEHUS, BIAJCTh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMHU
MOHATUSMU U METOAAMU;

CTaBUTHh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BATENbHON IEATEIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTYaJU3MpPOBaTh 3ajady, BBIJIBUTATh
TUIIOTE3y €€ pEeIIeHMs,, HaXOJUTh apryMEHThl Ul J0Ka3aTelIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PEIICHUS;

AQHAIM3UPOBATh TMOJYYEHHBIE B XOJE€ pEUIeHUs 3aJaud pe3yJbTaTbl, KPUTUUYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHUTYAI[USM, OIIEHUBATH MPUOOPETEHHBIHN OIBIT;

OCYIIECTBJISTh IIEJICHANPABICHHBIN MMOUCK TEPEHOCa CPEJCTB M CIOCOOOB JICUCTBUS B
po(hecCHOHATBLHYIO Cpey;

yMETh TIEPEHOCHUTHh 3HAHUS B TIO3HABATEIBHYIO M  TMPAKTHYECKYI0  00JacTH
KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE WJEH, Npeajararb OpPUTMHAJIbHBIE MOAXOJbl U PEUICHUs, CTaBUTh
poOJIEMBI U 337291, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(pOpMaIMH (TekcTe yuyeOHOro mocoous,
HAYYHO-TIONYJIIPHOM JIUTEpaType, OMOJOrHYECKUX CIIOBapsX W CIPaBOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh HH(POPMALUIO pPa3IUYHBIX BHIOB U (opM
Ipe/ICTaBICHNS, KPUTUIECKU OIICHUBATh €€ JOCTOBEPHOCTh M HENPOTUBOPEYHBOCTE;
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(dbopMynHMpOBaTh 3ampochl M HPUMEHATH pPa3IMYHbIE METOIBI MPH TOUCKE W OTOOpe
Ouosornyeckoit nHGopMaIu, HEOOXOIUMOH JIJISl BHITIOJTHEHUS YYeOHBIX 3a/1a4;

npUOOpeTaTh OMBIT UCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPILEHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIh30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMpPATh ONTHMAJbHYIO (OPMY MpEACTaBICHUS OHWOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCIOJIb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEJCTBa IpU paboTe ¢ OMOIOTHYECKOM
uHpOpMaLUEH: TPUMEHITh XUMHUYECKUE, (PU3MUECKUE M MaTEMAaTHYCCKHE 3HAKHM M CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJAJIETh HAaBbIKAMHM pACIO3HAaBaHMA U 3aIlIUTHl MHPOpPMALWH, HH(OPMAITMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBi1ajieHNe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMH:

1) o6menmne:

OCYIIECTBIIATh KOMMYHUKAIIUK BO BCeX cpepax jKU3HHM, aKTHBHO YYaCTBOBATH B THAIIOTE
WM JIMCKYCCHH TI0 CYIIECTBY 0OCYXIaeMoil TeMbl (YyMCHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBAThH
CY)K/ICHUSI OTHOCHUTEIBHO BBITIONHEHHsSI TPEIaraeMoil 3ajaud, YYHTHIBATH WHTEPECHl H
COIIACOBAHHOCTH MMO3ULIUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIUICHHS, MOHUMATh 3HAYCHUE COLUATbHBIX
3HAKOB, NPCANNOCBIIOK BO3SHUKHOBCHUSA KOH(l)JH/IKTHI)IX CHTyaHHﬁ, YMCTb CMATYATDb KOH(l)JII/IKTI)I u
BECTH MIEPETOBOPHI;

BJIAACTh Pa3JIMYHBIMHA cnocobamu O6HIGHI/I$[ n B3aHMOI[efICTBH?I, IIOHUMATb HaMCPCHUA
JPYTHX JFOJCH, TPOSBISITH YBAKUTEIBHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOM (opme
(OpMyITMPOBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOK TOYKY 3PEHHS C KCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MIOHMMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIMBUYaIbHON pabOThI MpH
pelieHny OMOoJoTHYecKor MpobsieMbl, 000CHOBBIBaTH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH pelICHUH yueOHO 3a1aun;

BBIOMpATh TEMAaTUKY M METO/Ibl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 4JIeHa KOJUIEKTUBA;

IIPUHUMATh [EJIM COBMECTHOW JI€ATEIBbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA IO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUH, PACHPENEISTH POIU C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh KauyeCTBO CBOETO BKJIa/1a M KAXKJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUIT pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE IIPOEKTHI, OLEHUBATh MJIEU C MO3MLIHMHA HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B DPA3IUYHBIX CUTYyalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:

1) camoopranm3amnus:

HCIIOJIL30BAaTh OHMOJIOTHYECKUE 3HAHUS JUIA  BBISIBJIICHUSA HpO6HeM U HUX PCIICHHA B
KU3HCHHBIX U y‘IeGHLIX CUTyalusIX,

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM IIEIEBBIC ¥ CMBICIIOBBIC YCTAHOBKU B CBOMX
JCUCTBUAX M TMOCTYIKAaX IO OTHOIICHHIO K JKHBOH NPHPOZIE, CBOEMY 3J0POBBIO U 370POBBIO
OKPYKaroIIHX;
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CaMOCTOSITENIHO OCYILECTBIISATh IMO3HABATEIbHYIO AEATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOW JESITEIbHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIHO COCTaBJISITh IUIAH PELIEHUs IPOOIEMbI C YUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacupsATh paMK1 y4eOHOTO IPpeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW HPYIULMHM B pa3HbIX
00JacTsX 3HaHUH, IOCTOSIHHO IIOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYallHsM, BHOCHTb KOPPEKTHBBI B JICSTEIbHOCTh, OLICHHBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/ICTh HABBIKAMH [IO3HABATEIBHON pe(ICKCUH KaK OCO3HAHUSI COBEPILIACMBIX ACHCTBUIA
N MBICIIMTCIILHBIX IMTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/IfI, HCII0JIB30BATh HpI/IéMI)I peq)JIGKCI/II/I
JUIsl OLICHKH CHTYAllUH, BIOOpA BEPHOTO PEILICHUS;

YMCTb OLICHUBATh PUCKHU 1 CBOCBPECMCHHO NPUHUMATh PCHICHUS 110 UX CHUKCHUIO,

HNPUHAMATh MOTHBBI U apI'YMEHTHI APYTUX IIPH aHAIU3E PE3YJIbTATOB JCATCIHOCTH;

3) npuHsITHE Ce0sI H APYTHX:

MIPUHUMATD ce0sl, IOHMUMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAIM3€E PE3yJIbTaTOB AEATEIbHOCTH;
MIPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU JAPYroro 4eJ0BeKa.

MHNPEAMETHBIE PE3YJBbTATHBI

[IpenmeTHbIe pe3yibTaThl OCBOSHHS CoAepkaHMs ydeOHoro mpeamera «buomorus» Ha
yrI1yOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha o0ecrieueHue npoUIBHOTO
o0yueHus oOydaromuxcst Ononornd. OHU BKJIIOYAIOT: crienu@Uueckue Juisi OMOIOrMM Hay4YHbIe
3HAaHUS, YMEHUS U CHOcOOBbl JEHCTBHM MO OCBOEHHWIO, MHTEPIPETALMU U IMpeoOpa3oBaHUIO
3HAHUH, BUJBI JEATEIBHOCTH IO TIOJTYYEHUIO HOBBIX 3HAHWHA M MX MPUMEHEHHIO B PAa3IMYHBIX
yueOHbIX, a TakKe B PpEIbHbIX JKU3HEHHBIX cUTyanusx. IIpeamerHele pe3ynbTaThl
MPEJICTABJICHBI 110 TOJIaM H3y4YCHUSI.

[IpenmerHbie  pe3ynbTaThl OCBOEHUsA yueOHoro mpeamera «buomorus» B 10
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTH 3HAaHUHN O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelieHnr TpobiieM pallMoOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKIIAJ€ POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIa/ICHUE CUCTEMON OHMOJOTMYECKHX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollie
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKAa, OPTaHW3M, MeTaboJu3M, TOMEOcCTas,
CaMOpEeTyJISILMs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Omonoruueckne Teopun (kinerounas Teopus 1. I1lIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacineacTBeHHocTu T. Moprana), yuenus: (H. . BaBunoBa — o nentpax
MHOT000pAa3usl ¥ MPOUCXOKIACHHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJIEHUS, PACIIEIUIEHUs], YUCTOTHI FaMeT, HE3aBUCUMOro HacienoBanus ['. Mengens,
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TOMOJIOTUYECKUX PSZOB B HaciencTBeHHOM wu3MeHunBoctu H. V. BaBunoBa), NpUHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METOJIaMH HaY4YHOTO MO3HAHUS, UCIIONb3YEMbIX B OMOJIOTUYECKHX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATH CYLIECTBEHHBIC MPHU3HAKH: BUPYCOB, KIETOK MPOKAPUOT U IYKApHOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucCie OakTepuid, rpuOOB, pacTEeHUH,
KHUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTraHOB PACTCHMM, )KUBOTHBIX, YEJIOBEKa,
MPOLECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMIMX B OpraHu3Max pacTeHUl, >KUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHHS, (HOTOCHUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOPHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKCHHUS,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOTO 0TOODPA;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXAY OpPraHOMIAMH KJIETKH M MX (PYHKUUAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M X (QYHKIUIMHU, MEXKAY OPraHaMH U CUCTEMaMHU OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
GyHKIMAME, MEXKIy dTalaMd OOMEHA BEIIECTB, ATAallaMH KIIETOYHOTO IHKJIA M YKU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HSMOPUOHAILHOTO Ppa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISBISATh OTIIMUUTENbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCJIE PACTCHHUIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO
¥ CUMBOJIMKY JUIS JOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIIIL;

YMEHHE pelIaTb OWOJIOTMYECKUE 3aJauM, BBISBISATH MPUUMHHO-CIEACTBEHHBIE CBS3H
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHUSMH, J€aTh BBIBOJABI M
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIOJIHATH JJaOOPATOPHBIE U MpaKTUYECKUue paboThl, COOIIOIATh MpaBuia MpH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHE BBIIBHTaTh THIIOTE3BI, IMPOBEPATH HX OKCIEPUMEHTAIHHBIMU CpPEICTBAMHU,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJYyUYEHHbIE PE3Yy/IbTaThl U 1€aTh BIBObI;

YMEHHE y4acTBOBaTh B y4EOHO-HCCIIEOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MIOJTy9YCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHWBAaTh JSTHUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBaHMA B 00jacTu
OMOJOTUM M MEOUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyayiel npoeccuoHaNbHON e TeIbHOCTH
B o0nactu OHMOJOTMM, MEAWLUHBI, OMOTEXHOJOIMM, BETEPUHAPUHU, CEIBCKOT0 XO35HCTBa,
MUIIEBOW TMPOMBIIUICHHOCTH, YTJIYOJISITh TIO3HABATENbHBIM WHTEPEC, HAINpPaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Npodeccud W MNPOAOCIDKEHHE OHOJIOTHYEeCKOro
00pa3oBaHus B OpraHU3AIMIX CPEIHETO MPOGECCHOHATHHOTO W BBICIIIET0 00pa30BaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 11 Kaacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MeCTe U PoJIi OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHpPOBaHNN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHUpA, B IO3HAHWU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONIONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILIEHHS K
npupoje, oOIIeCTBY, YENOBEKY, O BKJIAaJ€ POCCHMCKHX M 3apyOeKHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMaHHE CYITHOCTH OCHOBOIOJAralomuX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
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sKocucTtema, Owocdepa), Ouonormyeckue Teopuu (dBoitonmoHHas Teopus Y. JlapsuHa,
CUHTEeTHUEeCKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 NmyTsSX U HalpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUTIOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHME BIIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHCaHUE, H3MEpEeHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CII0COOaMH BBISBICHUS W OLICHKH aHTPONOTEeHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE IPU3HAKU: BUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
Ouocdeprl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOMIETO €CTECTBEHHOTO OTOOpa,
AJTOIATPUUECKOT0 M CUMIATPUUYECKOT0 BU000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI ABOJIOLIUU
Ha TeHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpelie OOUTaHus, YyepeloBaHUs
HAIpPaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaThb B3aMMOCBA3M MEXAY IPOLIECCAMU SBOJIIOIMM, JABMKYILIUMU
CHWJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX SKOCHUCTEM M MPHUCHOCOOIECHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, PUCIOCOOJIEHHOCTh BUI0B
K cpere oOuTaHus, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBaX, aHTPONIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYIII,
B3alMOCBS3M OpPraHU3MOB M Cpebl OOMTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIUMOCTU
COXpaHEHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
4eJI0BEYECTBA;

YMEHHME pelaTh OUOJIOTHYECKUE 3a7aud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSA3HU
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TMPOLECCAMU M SIBICHUSMHM, J€1aTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MpPaKTUUECKue paboThl, COONIOAATh MpaBHia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAJIbHBIMU CpEICTBaMH,
dbopMynupys 1eb UCCe0BaHuUs, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BHIBO/IBI,

yYMEHHUE y4acTBOBaTh B yueOHO-HCCIeNoBaTeIbCKOH padoTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAy4HBIX OOIIECTB, M MyOJIMYHO MPEICTaBISAThH
MOJIy4YEHHBIE PE3YJbTAaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHME OLICHMBAaThb TUIOTE3bl M TEOPUM O IPOUCXOXKIACHUM IKU3HHU, YEIOBEKA U
YeJOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBPALICHUs ITI0OATbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OyayIIei mpodecCHOHATBHON eATeThHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AHWCTBA, MHILEBOW MPOMBIIIJIEHHOCTH, YIIyONIsTh
MO3HABATENIbHBII MHTEpEC, HalpaBlICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun U MPOJODKEHHE OMOJOrMYecKoro o0pa3oBaHMS B OpraHMU3alUsIX CpPETHEro
npo¢eCCHOHATIBHOTO U BBICIIIET0 00pa30BaHusl.
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Temaruyeckoe mmanupoBanue 10 kiace

Neri/ | HaumenoBanwue Bcer | Kontponbnbl | [Ipaktudecku | DnekTpoHHBIE (U(POBHIE)
1| paslieloB U TEM | O € paboThI € padoThI o0OpazoBaTeNbHbBIE PECYPCHI
IPOTPaMMBI
1 buonorus xak 1 bubnuoreka LHOK
HayKa https://m.edsoo.ru/7f41c29
2
2 JKuBbie cuctembl | 2 bubnuoreka HOK
U MX M3y4YEeHHE https://m.edsoo.ru/7f41¢c29
2
3 buonorus knerku | 2 0.5
4 XumMmuueckas 10 0.5 1 bubnnoreka LHOK
OpraHu3arus https://m.edsoo.ru/7f41c29
KJICTKU 2
5 Crpoenue u 8 0.5 2 bubnuoreka HOK
(GYHKIMH KIETKA https://m.edsoo.ru/7f41c29
2
6 OOmeH BemecTB U1 | 9 0.5 1
MIpEBpaIlCHHE
OHEPTrUH B KJICTKE
7 Hacnencreennass | 9 1 0.5
uHpopmanus u
peanmzanus €€ B
KIIETKE
8 JKu3ueHHsbli nuki | 6 1
KIICTKU
9 CtpoeHue u 17 1.5
byHKIIIHN
OpPTaHU3MOB
10 PasmHOXeHUE U 8 15 bubnuorexa LHOK
pa3BHUTHE https://m.edsoo.ru/7f41c29
OpraHU3MOB 2
11 I'enernka — Hayka | 2 1 0.5 bubnnoreka HOK
0 https://m.edsoo.ru/7f41c29
HACJIEICTBEHHOCT 2
uu
U3MEHYUBOCTH
OpPTaHU3MOB
12 3akonomeprnoctu | 10 1 bubnuoreka HOK
HACJIEICTBEHHOCT https://m.edsoo.ru/7f41c29
u 2
13 3akoHOMepHOCTH | 6 1
U3MECHYUBOCTH
14 I'eneTnka 3 1 0.5
YeIIoBeKa
15 Cenexmus 4 1 bubanoreka LHOK
OpPTraHU3MOB https://m.edsoo.ru/7f41c29
2
16 buorexnonornsu | 4 Bbubnuoreka LHOK
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CHHTETHYECKAs https://m.edsoo.ru/7f41c29
OuoJorus 2
17 PezepBHoe Bpemst | 1
OBIIEE 102 |45 13
KOJIMYECTBO
YACOBIIO
ITPOT'PAMME
11 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmenoBaHmue
n/ pa3iejioB H TeM Bcer | Konrpoasn IIpakTtnyeck (1ppopsre)
n NporpamMmsbl 0 ble padoTbl  He padoThI obpasobateibi
ble pecypcehl
3apoxICHUE U PA3BUTHE bubnuoteka
3BOJIIOIIMOHHBIX LHOK
1 o 4 .
Hpe/ICTaBICHUH B https://m.edsoo.
OroI0run ru/7f4lcc7 4
2 MukpoaBomonus u €€ 14 2
pe3yIbTaThI
3 MakposBomntonus u eé 6 1
pe3ynbTaThl
bubnuorexa
IIpoucxoxnenue u ITOK
4 pa3BUTHE )KM3HU Ha 15 1 15 httos://m.ed
Semite ps://im.edsoo.
ru/7f4lcc7 4
IIpoucxoxnenue
5 YyelIoBeKa — 10 1 1
AHTPOTIOTEHE3
OKoJorus — Hayka o
B3aHMOOTHOIICHHUSIX
6 OpraHu3MOB U 3 05
HaJOpraHU3MEHHBIX
CUCTEM C OKPYIKaIOLLEH
cpenoit
bubnmoreka
7 Opranusmsl 1 cpesa 9 15 [HOK
oOuTaHUS ' https://m.edsoo.
ru/7fdlcc7 4
8 DKOJI0TUs BHJI0B M 9 05
MO YJISTIANA
bubnmmoreka
9 DKO0J0THS COOOIIECTB. 12 1 05 HOK
DKOJOTHYECKHE CHCTEMBI ' https://m.edsoo.
ru/7f4lcc7 4
10 buocdepa — rmobanpHas 6
JKOCHCTEMA
11 YenoBek U OKpyKaroIas 6
cpena
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12 ‘ PeszepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

7.5
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VYyebHo-TeMaTnyeckoe ianupoBanre 10 kimacc

Ne Tema ypoxka KosmyecTBo yacoB DNEeKTPOHHBIE UPPOBBIE
n/m Bceero Kontponensie | [Ipaktrueckue o0pa3oBaTesbHBIE PECYPCHI
paboThI paboThI
1 Buoorus kak KOMIZICKCHAs HAyKa U KaK 4acTh 1 https://m.edso0.ru/863e6122
COBPEMEHHOTr0 00IIeCTBa https://m.edso0.ru/863e632a
2 JKuBble crCTEMBI M HX CBOICTBA 1 https://m.edso0.ru/863e6564
3 YpoBHEBasi OpraHu3alus KUBBIX CHCTEM 1
4 Hcropus OTKpBITUS U M3ydeHHs KieTku. Kiierounas 1
Teopus
S) MeToap! MOJIEKYISIPHON M KJIIETOYHOH OMOJIOTHH. 1
6 XUMHUYECKHUI COCTaB KICTKH 1 bubmuorexa [JOK
https://m.edso00.ru/863e674e
7 MuHepanbHbIC BEIIECTBA KICTKH, UX OHOJIOTHYeCKast 1 bu6mmoreka [IOK
pOJIb https://m.edso0.ru/863e674e
8 OpraHuyeckue BellecTBa KIETKH — OEJIKH. 1 0.5 bubnuoreka [IOK
JlaboparopHas pabota «O0OHapykeHHE OSITKOB C https://m.edso0.ru/863e6b72
MOMOIIBIO KAYECTBEHHBIX PEAKIIUN»
9 CaoiicTBa, knaccudukanus u GyHKINH OEJIKOB 1 bubnuoteka [JOK
https://m.edso0.ru/863e6b72
10 Opranndeckue BEIECTBA KJIETKH — YIJIEBObI 1 bubnuoreka [IOK
https://m.eds00.ru/863e6870
11 Oprannyeckue BEIECTBA KIETKU — JINIUIBI 1 bubnuoreka [IOK
https://m.edso0.ru/863e6870
12 Hyxnennossie kucnotsl. JIHK nu PHK. 1 bubmuoreka [JOK
https://m.edsoo.ru/863e6d5c
13 Crpoenue u pynkuuu ATO. [pyrue 1 0.5
nykieozuaTpudocdarel (HTD)
14 CexsennpoBanue [JHK. Meroasl reHOMUKH, 1
TPAHCKPUIITOMHKH, TPOTEOMHKH
15 MeToabl CTpYKTypHOU OHOJIOTHH 1 bub6nuorexa [IOK
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https://m.edso0.ru/863e6e88

16 Tunel knetok. [Ipokapuorndeckas kierka 1
17 CTpoeHue 3yKapuoOTHYECKOM KIIETKHU. 1 bubmuorexa [JOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716c
18 IToBepXHOCTHBIN anmnapar KJIeTKU 1
19 OnHOMEMOpaHHBIC OPTaHOUIbI KIICTKH. 1
20 [TomyaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPUH, 1 0.5
rmactuabl. Jlaboparopnas pabora «/ccnenoBanue
MJIa3MOJIN3Aa U JICTIIIA3MOJIN3a B PACTUTEIBHBIX KIETKaX»
21 HememOpaHHbIE OpraHOUIbI KJIETKH 1 0.5
22 Crtpoenue u GyHKIUH S1Ipa 1
23 CpaBHHTENIbHASI XapAKTEPUCTUKA KIJIETOK DYKapHOT. 1 0.5
JlaboparopHas pabota «3ydueHue CTpOeHHS KIETOK
Pa3IUYHBIX OPraHU3MOBY
24 AccUMWIALNS U TUCCUMIIISILIUS — JBE CTOPOHBI 1 bu6nmoreka [JOK
meTabosu3ma. THITbl 0OOMeHa BEIIECTB. https://m.edso0.ru/863e766¢
25 DepMEHTAaTUBHBIN XapaKTep PEaKLUi KIETOYHOTO 1 0.5
MeTtabonusma. JlaboparopHas padota «M3ydenne
(bepMEHTAaTUBHOTO PACIIEIIEHNs] IEPOKCHIA BOJOPOAA B
pPACTUTENBHBIX W )KHBOTHBIX KIIETKAX)
26 benku-akTuBaTOpH! ¥ OEIKU-UHTUOUTOPHI 1
27 ABTOTpOGHBIN TUIT 0OMEHA BEIIECTB 1
28 ®doTocunTe3 1 bu6mmoreka [JOK
https://m.eds00.ru/863e7c98
29 Xemocuntes. JlabopatopHas pabota «CpaBHeHUE 1 0.5 bubnuoreka [IOK
poIeccoB GOTOCHHTE3a U XEMOCHHTE3a» https://m.eds00.ru/863e7c98
30 Anas’poOHbIe OpraHu3Mbl. Bunibel 6posxeHus. 1
31 AspoOHBIE OpraHU3Mbl. JTaIbl SHEPTETHYECKOT0 0OMEHa 1 bubnnorexka [JOK
https://m.edsoo.ru/863e7aae
32 DHeprusi MeMOpaHHOTO TpajueHTa NpoToHOB. CHHTE3 1 0.5
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AT®: pabora nmporonHoit AT®D-cuHTa3bI

33 Peaxiuu MaTpu4HOTO CHHTE3a 1
34 Tpanckpunuus — Matpuunbiid cuate3 PHK 1 bubmuorexa [JOK
https://m.edso00.ru/863e796e
35 Tpancnsauus u e€ sTarnbl 1 bu6mmoreka [IOK
https://m.edso00.ru/863e796e
36 KomupoBanue amunokucior. Pons pubocom B 1
OnocuHTe3e OeKa
37 Opranu3zanus reHomMa y MpoKapuoT U 3yKapHoT 1
38 MonexyisipHblE MEXaHU3MBbI YKCIIPECCUU TEHOB Y 1
JyKapuoT
39 Bupycer — BHekseToOuHBIE OPMBI )KU3HU U OOJHMTaTHEIE 1 bubnnorexa [HOK
Hapa3uThL. https://m.edso0.ru/863e7540
40 BupycHble 3a001€BaHus Y€I0BEKa, KUBOTHBIX, PACTEHUN 1
41 HanoTrexHomornu B OMOJIOTrUH U MEIULIUHE 1
42 JKu3HeHHBIN MK KIETKH 1
43 Matpuunsiii cunres JJHK 1
44 XpPOMOCOMBI. 1
45 Jlenenue KJIETKM — MHTO3 1 bubnuotexa [JOK
https://m.edso0.ru/863e7dc4
46 Tuner knetok. Kapuokunes u nurokunes. JlaboparopHas 1 0.5
pabota «HabmoaeHrne MuTO3a B KJIETKaX KOHUMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpONpEnaparax)»
47 Perynsums xKU3HEHHOTO LIMKJIA KIIETOK 1
48 OpraHusMm Kak eIuHOE [eI0e 1
49 Txanu pacrenuil. Jlaboparopnas padota «M3ydenue 1 0.5
TKaHEN pacTeHUI
50 TkaHM )KUBOTHBIX U 4esoBeka. JJabopaTopHas pabora 1 0.5
«M3yueHune TkaHel JKUBOTHBIX»
51 Opransl. Cucremsl opranos. JlaboparopHas pabota 1 0.5
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((I/ISYLIGHI/IC OpraHOB IBETKOBOI'O paCTCHUSI)

52 Omnopa Teja OpraHu3MoB 1
53 JIBr>keHre OpraHu3MoB 1
54 [TuraHre opraHu3MOB 1
55 [IuTanue MO3BOHOYHBIX KUBOTHBIX. [IHIIeBapuTEnbHAS 1
CHCTEMA YEJIOBEKa
56 JlpIxaHre OpraHu3MOB 1
57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1
58 TpancnopT BEWECTB y OPraHU3MOB 1
59 KpoBeHocHas cucrteMa 1Mo3BOHOYHBIX KUBOTHBIX U 1
YyeJloBeKa
60 Boinenenue y opraHu3MoB 1
61 3amura y OpraHu3MoB 1
62 HMmMyHHas cuctema 4eoBeka 1
63 Pa3npa)xuMocTh U perynsnns y opraHu3MoB 1
64 I'ymMopasibHast perysnms U 3HI0KpUHHAs CHCTEMA 1
JKUBOTHBIX U YEJIOBEKA
65 DopMBI PA3MHOKEHUS OPTaHU3MOB 1 bubnnorexka [JOK
https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
66 ITonoBoe pazMHOXKEHUE 1
67 Meiio3 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
68 ["amerorenes. OO6pa3oBaHuEe U pa3BUTHE MOJIOBBIX KIETOK. 1 bubnnorexka [HOK
https://m.edso00.ru/863e81b6
69 WuauBuayaibHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1 bubnnorexka [HOK
https://m.eds00.ru/863e8436
70 3akaJKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIMCTKOB 1
71 Pocrt u pa3ButHE JKUBOTHBIX. 1
12 Pa3MHOXeHME U pa3BUTHE PACTEHUM. 1
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73 Uctopus ctaHOBJIEHUS M pa3BUTHUS TEHETUKU KaK HAYKH 1 bubnuorexa [JOK
https://m.eds00.ru/863e86f2
74 OCHOBHBIE IOHATHUS U CUMBOJIBI TEHETHKH. 1
75 3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB. 1 0.5 bubnmoreka [JOK
Momnorubpuanoe ckpenuBanue. [Ipaktudeckas pabora https://m.edso0.ru/863e8878
"N3ydyeHue pe3yapTaTOB MOHOTUOPUIHOTO CKPELMBaHUS
y npo3oduisr”
76 [{uTomornyeckue OCHOBBI MOHOTHOPHTHOTO 1
CKpELIMBAHUS
77 AHanuzupyroiiee ckpeuiuBanue. Hernomnnoe 1
JIOMUHUPOBaHUE
78 Jurunbpunnoe ckpenBanue. [Ipaktudeckas padora 1 0.5 bubnnorexa [HOK
«M3yueHue pe3yabTaTOB AUTHOPUIHOTO CKPEIUBAHUS Y https://m.edso0.ru/863e89a4
JPO30(HITBD
79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO CKPEUTUBAHUS 1
80 CleruieHHOe HaCJeI0BaHKE MPU3HAKOB 1 bubnuotexa [JOK
https://m.edso0.ru/863e8c60
81 XpOMOCOMHasi TEOpHS HACIECTBEHHOCTH 1
82 I'eneTnka moma 1 bu6nmoreka [JOK
https://m.edso0.ru/863e8c60
83 I'eHoTHII KaK 11€JI0CTHASI CUCTEMA 1
84 I'eneT4ECKUI KOHTPOJIb PA3BUTHS PACTEHUMN, dKUBOTHBIX 1
1 YeJIOBeKa
85 W3MeHYMBOCTh NPU3HAKOB. BHIbI N3MEHUNBOCTH 1 bubnnorexka [JOK
https://m.edsoo.ru/863e8efe
86 MoaudukanroHHass K3MEHIYUBOCTh 1
87 BapuauvoHHbIN psif U BaApUALIMOHHAsL KPUBas. 1 0.5
JlaGopaTtopHas pabota «MccnenoBanre 3aKOHOMEPHOCTEH
Mo (UKaIIMOHHON n3MeHunBoCTH. [TocTpoeHue
BAPUALMOHHOTO Psiia U BAPUALIMOHHON KPUBOW»
88 ['enoTunuueckas N3MEHIMBOCTh. KoMOMHATHBHAS 1 bu6mmoreka [JOK
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U3MEHYHUBOCTh https://m.edso0.ru/863e8efe
89 MyTanuoHHast U3MEHYUBOCTb. 1
90 3aKOHOMEPHOCTH MYTAIlMOHHOIO Mpoliecca. IMUTeHETUKA 1
Y SIIUTCHOMHUKA
91 I'enetuka yenoBeka. [IpakTudeckas pabora 1 0.5 bubnuorexa [JOK
«CocTaBiieHHe U aHAJIU3 POJIOCIOBHOI https://m.edso00.ru/863e8d78
92 MeToasl MEIUIIMHCKON TEHETUKHU 1
93 3HavYeHHE MEIUIIMHCKON T€HETUKHU B TIPEIOTBPAIICHUU U 1
JICUEHUHU TeHETUYEeCKNX 3a00JIeBaHU YEeTIOBEKa
94 OCHOBHBIE TIOHSTHS CEJICKIUU. 1 bubnuorexa [JOK
https://m.edso0.ru/863e9214
95 MeTtoibl ceneKIMoHHOM paboThl. JlaboparopHas pabota 1 0.5 bubmmoreka [JOK
«/3yueHne METOJI0B CEJICKIIMU PACTCHHI https://m.edso0.ru/863e9214
96 JlocTH>KEeHMs CeJIEKIUMU PACTEHUM U JKUBOTHBIX. 1 bubnnorexa [HOK
https://m.edso0.ru/863e9214
97 CoxpaHeHue, U3y4eHHUE U UCTIOIh30BAHNE T€HETUYECKUX 1
pecypcoB
98 broTrexHoI0rus Kak HayKa U 0Tpacilb IPOU3BOCTBA. 1 bubnuoreka [IOK
https://m.eds00.ru/863e9336
99 OcHOBHBIE HaMpaBIEHUS CHHTETUYECKOM OMOTIOTHI 1
100 | XpomocoMHas ¥ T€HHAs HHXKEHEPUs 1
101 MenuuuHckue OMOTEXHOIOTUH 1
102 | PesepsHusiii ypok. [ToBTOpeHue, o6001meHue, 1
CHUCTeMaTU3als 3HaHUI
OBIIEE KOJIMYECTBO YACOB 110 102 4.5

ITPOT'PAMME
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11 KJIACC

KommuectBo gyacos

DNEeKTPOHHBIE IUPPOBBIE

Nen/m  Tema ypoka Beero Kourponeusle  IIpakTuueckue 0Bpa3oBaTETbHbIE PECYpCLI
paboTsI paboThI
1 OpodonionHas reopust Y. Jlapsuna 1 ﬁﬁﬁ/ﬁeﬁiiﬂﬁ/%%a&e
5 JIBMOKyIIME CUIIBI ABOJIOLIMY BUIOB 110 Y. 1
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUn 1
IBOJTFOIIAH
DTarnbl BOJIIOIIMOHHOTO Mpoliecca: bu6mmoreka [IOK
5 1 )
MHKPOIBOJTIOIHS U MAKPO3BOJTIOIUS https://m.edso0.ru/863e9cle
6 [Tonmynsiuus — sneMeHTapHasi €quHHIA 1 bubnuoteka [JOK
3BOJIIOLIMU https://m.edsoo0.ru/863e99c6
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIeHHE U3MEHYUBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DOneMeHTapHbIe GaKTOPBI IBOTIOLMU 1 bubmorexa HOK
https://m.edsoo.ru/863e9da4
9 D¢ ekt ocnoparenst. Ihdekt OyTbUIOUHOTO 1
TOPJIBIIIIKA
10 Murpaunu. M3o0aumuu nomymsimii: 1
reorpaduyeckas, Ononormueckas
11 EctecTtBeHHbIl 0TOOp — HampaBISIOLINI 1 bubnnorexka [JOK
(bakTop 3BOJIIOLIUU https://m.edso0.ru/863e9ed0
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12

13

14

[TonoBoit oT6OP

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpodBoronmH. JlabopaTropHas
pabora «3yuenue apoMopd030B 1
WJIMO0AANTAMI Y PACTEHUN U )KUBOTHBIX)

[Tpumepsl pUCTIOCOOICHHUH Y OpraHU3MOB:
MopdoJiorudeckue, GU3noIOrnIecKue,
OHMOXMMUYECKHUE, TTIOBEICHUYECKHUE.
Jlabopartophnast padora «IIpucnocobiaeHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1eJIeCO00Pa3HOCThY

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e9fde

15

Buj, ero kputepuu U CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
110 MOP(OIIOTHYECKOMY KPUTEPHIO»

0.5

16

Crpykrypa BHJA

17
18

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIOLUU

CBs3b MUKPO3BOJIFOIHUU U STTUIECMHUOJIOTHN

19

20

MakposBontonus. [laneonronornueckue
METO/Ibl U3YUYEHUS IBOTIOIIUN
buoreorpaduueckre METOIbI U3yUEHUS
3BOJIOLUAN

R R R R

bubnuorex a IOK h t tp s:// m.e d
sooru/863e9cle

21

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
3BOJIIOLUN

22

MOJ'ICKy.TISIpHO-FCHCTI/I‘-ICCKI/IG,
OMOXMMUYECKHE U MaTeEMaTHUISCKUE METOJbI
HU3YUCHUS SBOJIFOITUU

23
24

OO111e 3aKOHOMEPHOCTH HBOJIIOIIIH
AnantuBHas paauanus. HepaBHoMepHOCTh
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TCMIIOB 3BOJJIIOINHA
HaquHe THIIOTE3bI ITPOUCXOXKACHU A KU3HU

bubmumorek a IIOK https:// m.ed

25 Ha 3emie sooru/863ea5ab6

26 JloHay4yHbIC MTPEACTABICHHS O 3aPOXKICHUH
KHU3HU

27 OCHOBHBIE 3Talbl HEOPraHUYECKON
IBOJIFOLIUU

28 ['unoTe3sl 3apOKACHNUS )KU3HU
Hcropust 3eMii U METOIbI €€ U3yUCHHUSI.

29 JlaboparopHas padota «/3yuenue u 05
OITUCAHUE UCKOMACMBIX OCTATKOB JAPEBHUX
OpraHU3MOBY»

30 HauanbHble 3Tanbl OpraHnyecKon IBOIIOIIH

31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOJIOIMH PACTUTEIHLHOTO

32 mupa. [Ipaktiueckas padora «M3yueHue 05 bubmmorek a IOK https://med
0COOEHHOCTEH CTPOCHHSI PACTCHHUI Pa3HBIX ' sooru/863ea8bc
OT/ICJIOBY

33 OCHOBHBIE 3TaITbl YBOJIOIUH KHBOTHOTO bubaunorek a [IOK http s:// m.e d
MuUpa sooru/863ea8bc
DBOJIONHS )KUBOTHBIX. [IpakTHdeckas

34 pabota «M3ydyeHue ocoOEHHOCTEN CTPOEHUS 0.5
MO03BOHOYHBIX KHBOTHBIX»

35 Pa3BuTHe xu3HM HA 3eMJIe 10 3paM U bubnunorek a [IOK http s:// m.e d
neproam soo.ru/863eabbe

36 MaccoBbie BBIMHPaHHS — YKOJOTHYECKHE
KPH3HCHI IPOIILIOTO

37 CoBpeMEHHBII YKOJIOTMYECKUI KPU3UC, €TO

0COOEHHOCTH
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COBpCMeHHaSI CUCTCMA OPraHUYCCKOTO

bubmmorek a [IOK https:/m.ed

38 IPOIILIIOTO 1 sooru/863ead8e
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI 1
OpPraHu3MOB
40 AHTPOTIOJIOTHUS — HayKa O YeJIOBEKE 1
41 PasBuTHE NpeaCTaBICHUH O POUCX 0K ICHUH 1 bubmmorek a [IOK https:// m.ed
JenoBeKa sooru/863eac2c
MecTo 4enoBeka B CUCTEME OpPraHUIeCKOTO
42 mupa. JlJaboparopnas padora «3yueHue 1 05
0CcOOEHHOCTEH CTPOCHHUS CKEJIeTa YeIOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
43 JIBYOKyIIIME CUITBI AaHTPOTIOTEHE3a 1 Bubmorex a HIOK ht1p s:// med
sooru/863ead44
44 CooTHOIIICHHE OUOJIOTUYECKUX U 1
COIMATLHBIX ()aKTOPOB B AHTPOIIOTCHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46 [TaneoreHerrka u majacoreHOMHUKA 1
47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA 1
B8 disyecme omormeoa smrand ) 05~ DubmorexallOKhttpsi/med
qeToBeKY sooru/863eaea?
49 MeXTUCIUTUTHHAPHBIC METO,TBI 1
AHTPOIIOJIOTUHU
50 3aporkIeHUE W Pa3BUTHE YKOJIOTUN 1
Mertoasl skonoruu. JlaboparopHas padota
51 «M3yueHne METO10B IKOJIOTHUECKUX 1 0.5
WCCIIETOBAaHHI»
52 3HaueHUE SKOJOTHICCKUX 3HAHUUN IS 1

YCJIO0BCKAa
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bubmmorek a [IOK https:/m.ed

53 Dkosorudeckue GakTopbl 1 sooru/863eafec
Abuotnueckue pakrtopsl. CBET Kak
54 aKojornueckuit pakrop. JlabopaTopHas 1 05 bubmuorex a IOK h t tp s:// m.e d
pabota «BbIsBICHNE PUCTIOCOOICHH I ' sooru/863ebl0e
OpPraHHW3MOB K BIIMSIHHIO CBETa»
AobuoTtnueckue dakropsl. Temreparypa kak
55 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHHE MPUCTIOCOOICHUI '
OPTaHU3MOB K BIIMSIHHIO TEMIIEPATYPHD
AbuoTtrueckue pakTopbl. BiaxxHOCTH Kak
56 sKosioruueckuii hakrop. JlabopaTtopHas 1 05
paboTta «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHHMIA U3 Pa3HbIX MECT OOMTAHUSY
57 Cpenpl 0OuTaHNS OPraHU3MOB 1
58 buonornueckne puTMsl 1
59 Kuznennvie GopMbl OpraHU3MOB 1
bubmuotex a IOK h ttp s/ m.e d
60 bruotnueckue hakTopsl 1 S00ru/8636b348
3HaueHne OMOTHYECKUX B3aUMOJICHCTBUN
61 JUTSL CYIIIECTBOBAHUSI OPTAHU3MOB B CpeJie 1
o0HTaHUA
62 DKOJIOTHYECKUE XAPAKTEPUCTUKH TOIMYIISIIIUU 1
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:
63 YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS U 1
MOJIOBAsi CTPYKTypa
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:
64 POXKIaeMOCTh, IIPUPOCT, TEMIT POCTa, 1
CMEPTHOCTh, MUTPALIUN
65 DKoJIOTHYECKast CTPYKTYpPa MOIYJISIIHH 1
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66

JInHaMuKa NOMYJSIUY U €€ peryJIsanus
KpuBble pocTa 4MCIEHHOCTH NOIMYJIALAH.

67
KpuBsble BIKUBaHUS
Okonorndeckas Huma Bujaa. Jlaboparopuas
68 pabora «IIpucnocoOneHus: ceMsH pacTeHUI 0.5
K PacCeJICHUIO»
69 Bun kak cucrema nomyssui
70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPALIAN
KUBOTHBIX
bubaunorek a [IOK http s:// m.e d
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 S0OrU/86 ?{_[e b46 ap
72 DKocHuCcTeMa KaK OTKpbITasi CUCTEMA Bubmnorex a IIOK h t tps:// m.e d
sooru/863eb46a
73 KpyroBopot BeliecTB ¥ MOTOK SHEPTHU B
HKOCUCTEME
74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI
75 DKOJOTHYECKHUE MUPaMHIbI buomorex a HOK h ttp s:// m.¢ d
sooru/863eb5fa
76 N3menenus coob111ecTB — CyKIIECCUU bubmmotex a TIOK h t tp s:// m.¢ d
sooru/863eb5fa
77 [TpupoHbIe 5KOCHCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEW U OKEaHOB
78 [Tpupoausie OKOCHCTEMBL. DKOCHCTEMBI
TYHJIp, JIECOB, CTETICH, ITyCTHIHb
79 AHTpOIIOTEHHBIE YKOCUCTEMBI
80 Ypb6oskocucremsl. [IpakTuueckas pabora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI»
81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX

B3aMMOJICVICTBUI OpPTraHU3MOB B
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OKOCHUCTEMAX

MexaHu3Mbl BO3JEHCTBUS 3arpsI3HCHUI
pa3HBIX TUNIOB HAa CyOOpTaHN3MEHHOM,

82 OpPraHU3MEHHOM, TOMYJISLIIUOHHOM U .
9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obmierutanerapHas 060104Ka 1 bubmuorexk a IOK http s:// m.e d
3emin sooru/863ebb5e
84 Yuenue B. W. Bepuaackoro o 6uocdepe 1
bubnuorex a IOK h t tp s:// m.e d
85 3aKOHOMEPHOCTH CYyIIEeCTBOBaHUS OHoCchepbl 1 S00.rU/86 ?,He bd1 ép
86 Kpyrosoports! BemecTs u 1
OMOTeOXUMHUYECKHE IIHKJIIBI
87 3onanbHOCTH OUOoChepsl. OCHOBHBIE OMOMBI 1
CyIIN
88 YcroitunBocTh 6MOCheps! 1
89 DKOJIOTMYECKHE KPU3KCHI U UX TIPUYNHBI 1
. bubaunorek a [IOK http s:// m.ed
90 BosneticTBue genoBeka Ha 6uochepy 1 S00rU/86 ;‘[e bal ep
91 AHTpOHOl"eHHVOG BozneﬁCTBvI/Ie Ha 1
PaCTUTENbHBINA M )KUBOTHBIA MUD
92 Oxpana npupozsl 1
93 OCHOBHBIC TIPUHIIUTIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U MPHUPOIBI
PanmonanbpHOE IPUPOIONIOIB30BaHHE U
94 COoXpaHeHHe OMOJIOTHYECKOTO pa3HOOOpa3us 1
3emun
95 O6061menue o Teme «MUKPOIBOTIOIUS U €€ 1
pe3yIbTaTD»
96 O06006meHne o TeMe «MaKpOIBOTIOIHS U € 1
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PE3YIIbTATHI»
O6006mmenue o reme «IIporcxoxaeHue u

97 1
pa3BUTHE )XKU3HU Ha 3emiiey

98 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTEHE3»

99 O06001eHue o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY
Oo6o06menne o Teme «OpraHu3mMsbl ¥ cpena

100 1
oOUTaHU»

101 O6o6meHIEe 1o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISITTHI

102 O606mmenue o teme «buochepa — 1
rJ100a7IbHasi IKOCHCTEMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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