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MNOSACHUTEJIBHASA 3AIINCKA

[TporpaMma o yue6HoMy nipeamety "buonorus" (nanee - 6MONOTHs) HA YPOBHE CPEIHETO OOIETO
oOpa3oBaHus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 o6pazoBaHun
B Poccuiickoit @enepanmny, ®I'OC COO, Konuenuuu npenonaBanus yueOHoro mpeamera «buomorns»
W OCHOBHBIX MTOJIOKEHUH (heaepanbHOl paboueil mporpaMMbl BOCITUTAHUSL.

Vuebusii npeamer «buosorus» yriuyoneuunoro yposHs usyuenusi (10-11 kmaccel) sBiseTcs
OOHUM U3 KOMIIOHEHTOB IIpeaMeTHOH obnactu «EcTecTBeHHO-HayuHble mpeamers». CoriacHo
nonoxennsMm GI'OC COO mpodunpHble yueOHbIE TPEAMETHI, W3ydacMble Ha YriIyOJICHHOM YpPOBHE,
SBISTIOTCA  criocoboMm  muddepeHnuanuu oO0ydeHHusT Ha YpPOBHE CpPETHEro oOImero oOpazoBaHUS U
IIpU3BaHbl O0OECHIEUYUTh IPEEeMCTBEHHOCTh MEKAY OCHOBHBIM OOLIMM, CpPEAHUM OOLIMM, CpPEIHUM
npodecCHOHANBHBIM U BBICIIUM 00pa3zoBaHueM. B To ke BpeMsi KaIblid U3 3TUX Y4eOHBIX MPEAMETOB
JOJDKEH OBITh OPHEHTHPOBAH Ha MNPUOPUTETHOE pelleHHe 00pa30BaTElbHBIX, BOCIHUTATEIbHBIX H
pa3BUBAIOILMX 3a7ay, CBSI3aHHBIX C NMpoopHeHTanrel 00yJaromuXcs U CTUMYJIMPOBAHUEM HHTEpeca K
KOHKPETHOH OO0NacCTM HAy4YHOTO 3HAHHUS, CBSI3aHHOTO C OHOJIOTHEH, MEIWIMHOM, 3KOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma o yuebHOMY nipeamety "bruonorus” maér mpeacraBieHue O MeTH U 3aa4ax H3ydeHHS
yueOHoro mpeamera «bronorusy Ha yriryOIeHHOM ypOBHE, ompesenseT obs3arernbHoe (MHBapHAHTHOE)
MpeIMETHOE COJIepKaHue, ero CTPYKTYPUPOBaHHE IO pasfieliaM M TeMaM, paclpe/elicHHe Mo Kiaccam,
PEKOMEHIyeT IMOCTeIOBATEIbHOCTh W3YyYEHHsT Y4eOHOTO Marepuana ¢ Y4EeTOM MEXKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4e€OHOro Ipolecca, BO3pacTHBIX 0cOOeHHOCTeH o0yudarommxcs. B
mporpaMMe Mo OHOJIOTHH PEaNr30BaH MPUHIUI MMPEEMCTBEHHOCTH C M3yYeHHEM OHOJIOTMH Ha YpOBHE
OCHOBHOT0 00111eT0 00pa30BaHus, 0yarogaps 4eMy MpoCMaTpUBAECTCS HAPABIEHHOCTh Ha MOCIEAYIONIee
pa3BuTHE OHOJOTHMYECKMX 3HAHWH, OpPUEHTHPOBAaHHBIX Ha (HOPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHS, 3KOJOIMYECKOTO MBIIUICHUS, IPEACTaBICHUH O 300pOBOM oOpa3e >KU3HHM, Ha
BOCTIUTaHUE OEPEeKHOTO OTHOUICHUS K OKpYXKalolled NpupoaHoi cpene. B mporpamme mo Ouonoruu
TaKKe TMOKa3aHBI BO3MOXXHOCTH y4deOHOro mpenmera «buonorus» B peanmsanuu TpeboBanmii PI'OC
COO K mIaHUpYEeMBIM JIMYHOCTHBIM, METAlPEAMETHBIM W TNPEIMETHBIM pe3yibTaTaM oOyueHHs U B
(hopMHpPOBaHUK OCHOBHBIX BHJIOB Y4E€OHO-IIO3HABATEILHON JIESITEIBHOCTH O0YYAIOUIMXCS TI0 OCBOCHHUIO
coJiep>kaHus OMOJIOTHYECKOTO 00pa30BaHUsl Ha YPOBHE CPEeTHETO 00Iero oOpa3oBaHHs.

Yuebublii npeamer «buomorus» Ha ypOBHE cpenHEero oOmero oOpa3oBaHUS 3aBEPILIAET
Ouonoruueckoe oOpa3oBaHHE B IIKOJE€ M OPHEHTHPOBAH Ha pACHIMPEHHWE W YyrIIyOJeHWe 3HAHWH
00yYaromuxcsi 0 KUBOW MPUPOJE, OCHOBAX MOJICKYJISIPHOW M KIIETOYHOW OWOJOTHH, SMOPHOJIOTHU W
OMOJIOTUH PAa3BUTHSL, TCHETHKH, CEJICKIINN, OMOTEXHOIOTUH, SBOJIIOIIMOHHOTO YYEHHUS U HKOJIOTHH.

Nzyuyenne yueOHoro mnpeamera «buosorus» Ha yriryOlNeHHOM YpOBHE OpPHEHTHUPOBAHO Ha
MOJITOTOBKY OOYYaroIUXcsl K TMOCIEAYIONIeMy TOJTYYEeHHIO OHOJIOTMYecKOro O0pa3oBaHUsl B By3ax WU
OpraHu3alMsAX CpeaHero mpodeccuoHanbHoro obpasoBaHusi. OCHOBY €ro COAEp)KaHHA COCTaBIISIET
ciucreMa OHOJOrMYECKUX 3HAHUM, IOJYYEHHBIX NPH H3YYEHHH OOYYAIOIIMMHCS COOTBETCTBYIOLIMX
CHCTEMAaTHYECKUX Pa3JiesioB OMOJIOrHY Ha ypPOBHE OCHOBHOTO o0IIero oopasosanus, B 10—11 knaccax atu
3HaHUs TONY4YaroT pa3BUTHE. Tak, paclIUpeHbl M YriyOJieHbl OMOJOrMYecKHe 3HAHWS O PACTCHHSX,
XKHUBOTHBIX, Tpr0ax, OakTepusx, OpraHu3Me YesioBeKa, OOIIMX 3aKOHOMEPHOCTSIX JKU3HH, JOMOJTHUTEIEHO
BKITIOYEHBI OWOJIOTMYECKHE CBEJCHHS TPHKIAIHOTO W TOHWCKOBOTO XapakTepa, KOTOphIe MOXKHO
WCTIOJIB30BaTh KaK OPHEHTHPHI JUIsl MOCIEyIonero Beibopa npodeccun. Bo3MokHa Takke WHTErparys
OMOJIOTHYECKUX 3HAHUK C COOTBETCTBYIOLUIMMHU 3HAHHUSAMHU, [TOJYYEHHBIMU 00YYaIOLIMMUCS TIPH U3yUYECHUN
($u3uKN, XMMUH, Teorpaduu 1 MaTeMaTHKH.

CrpykTypa mporpaMMbl 1o yaeOHOMY TipeaMery "buosiorus" oTpakaeT CHCTEMHO-YPOBHEBBIN U
SBOJIIOIIMOHHBIA  MMOJMXOAbI K U3y4deHWIo Owosorumu. CorjacHo WM, U3Y4alOTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapakTEepPHbIE IS >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHU3aldH, 3SBOJIOLHUN
OpPraHWYEeCKOTO MHpa Ha 3emJie, COXpaHeHHUs] OMOIOrHYecKoro pasHooopasus mianeTsl. Tak, B 10 kmacce
W3y4YaroTcs OCHOBBI MOJIEKYJSIDHOW M KJIETOYHOH OHOJIOTHH, 3MOPUOJIOTHH W OWOJIOTHH Pa3BHTHS,
TCHETUKM M CEJICKIUH, OHOTEXHOJOTMM W CHUHTETHYECKOW OWOJIOrMH, aKTyaIn3UpyIOTCS 3HAHUS
oOydJaromuxcsi Mo OOTaHUKE, 300JI0TMH, aHATOMHUH, (QHU3HOIOrMH 4denoBeka. B 11 kmacce uzywarorcs
ABOJTIOITMOHHOE YYCHHE, OCHOBEI DKOJIOTHH U yICeHHE 0 Onocdepe.

VYuebnsblii npeaMeT «buonorusy npu3BaH 00ecneYnTh OCBOCHUE 00yYarOIUMHCS OHOJOTHYECKHX
TEOPHH U 3aKOHOB, UICH, TPUHLIUIIOB U TPaBUII, JISKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTHHBI MUpA, 3HAHUH O CTPOEHHUHU, MHOT00Opa3suu U OCOOEHHOCTSIX KJIETKH, OPraHU3Ma, MOIYJISIUY,



OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOMIMXCS HAYYHBIX JOCTIDKEHHUSIX, COBPEMEHHBIX HCCIIEOBAHHAX B
OHMONIOTHH, TPUKIATHBIX ACTEeKTaX OMOJOTHMYecKWX 3HaHWH. s pa3BUTHA W TMOAAep)KaHWsS HWHTEpeca
oOyJaromuxcsi K OWONOTHMHM Hapsly CO 3HAYUTEIBHBIM OOBEMOM TEOPETHUECKOr0 MaTepuaia B
coJiep)KaHUM TPOTpaMMbl 10 OHOJIOTMH TPEAyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBICHHSA H
Pa3BUTHS TOW WM MHOM 00acTH OUOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apYOEIKHBIX YICHBIX B PEIICHUE
BOKHEHIINX OMOJOTHYSCKUX U IKOJIOTUICCKHUX TPOOIIEeM.

Henp w3ydyenus ydeOHOro mnpeamera «buosiorus» Ha yrIyOJSHHOM YypOBHE — OBJIAJICHUC
00yJaroMMICS 3HAHUSAMHA O CTPYKTYPHO-(YHKIIMOHAIEHOW OpTraHU3aI[iH KUBBIX CUCTEM Pa3HOTO paHTa
¥ TpHOOpeTeHHe YMEHHWI HWCIOJIh30BaTh 13TH 3HAHWA B (OPMUPOBAHUHM HWHTEpEca K OIMPEeAeICHHOMN
obnactT TpOoQecCHOHANLHON NIeSTeIbHOCTH, CBA3aHHOW C OWOJIOTHEH, WM K BBIOOPY ydeOHOTO
3aBelIeHus IS POIOIHKEHUST OMOIOTHYECKOTO 00pa30BaHMUS.

Hoctmxkenne 1enu wu3ydeHwsi ydeOHOro mnpenamera «buonorusi» Ha yriayOJICHHOM YpOBHE
o0ecrnednBaeTcs pelIeHneM CIeAyIONIHX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMBbl OMOJIOTHUECKHX 3HAHHWN: 00 OCHOBHBIX OHMOIOTHUYECKUX
TEOPUSIX, KOHLENIMAX, THUMNOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M TPaBUIIAX, COCTAaBIIIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpPa; O CTPOSHHH, MHOTOOOpasMu W OCOOEHHOCTSIX
OHMOJIOTHUYECKUX CUCTEM (KIIETKa, OPTaHM3M, MOMYIISAINS, BUJ, OMOTeoIeH03, Onocdepa); O BBIIAIOIUXCS
OTKPBITHSX M COBPEMCHHBIX UCCIICIOBAHUSIX B OUOJIOTHHY;

O3HAKOMJICHHE OOYyYalomuXcs C METOJaMH IO3HAHMS KMBOH NPHUPOJBI: HCCIIEA0BATEIbCKUMHU
METOJIaMU OHMOJOTHUYECKUX HAayK (MOJEKYISIPHOH W KIETOYHOW OMOJOTHH, SMOPHOIOTUN W OMOJIOTHH
pa3BUTHS, TEHETUKH W CEJIEKIHUH, OMOTEXHOJIOTMH W CHUHTETHYECKOW OWOJIOTHH, MalCOHTOIOTHH,
9KOJIOTHH); METOJAMU CaMOCTOSITEIFHOTO MPOBEACHUSI OMOJOTMYECKUX HCCIeJOBaHNH B TabopaTopuu 1
B IIpupo/ie (HaOIItoIeHNe, N3MEPEHNE, SKCIIEPIMEHT, MOJIEINPOBAHUE);

OBIIaJicHNEe OOYyYalONMIMMHUCS YMEHHSAMH: CaMOCTOSATENBHO HAXOAWTH, aHAIM3UPOBATh U
WCTIONB30BaTh OHMOJIOTHYECKYI0 HWH(OPMAIMIO; TMOJIb30BATHCS OHOJIOTMYECKOW TEPMHHOJOTHEH WU
CUMBOJIMKOM; yCTAaHABIMBATh CBSI3b MEXAY PAa3BUTHEM OWOIIOTHH W COIMAIBFHO-D)KOHOMHUYECKHIMH H
AKOJIOTHYECKUMH TIpoOJIeMaMy 4YelIOBEYeCTBA; OIICHWBATh IIOCIEACTBUS CBOEH NIEATEIBHOCTH II0
OTHOWICHUIO K OKpY)Karollel MPUPOJHON cpelie, COOCTBEHHOMY 3JI0POBBIO M 3/I0POBBIO OKPYKAFOIIIUX
mozel; 0OOCHOBBIBATH M COONIOAATH Mepbl Npo(MIaKTHKA HHPEKIMOHHBIX 3a00JeBaHMH, TNpaBUia
MOBEICHUST B TMpUpoAe u obecriedeHUs O€30MacHOCTH COOCTBEHHOW IKH3HENEATEIhHOCTH B
Ype3BbIYAMHBIX CUTYAIUSIX HPUPOIHOIO U TEXHOICHHOTO XapaKTepa, XapaKTepPH30BaTh COBPEMEHHBIC
HAYYHBIE OTKPBITHSI B 00JIACTH OUOJIOTHH;

pa3BuTHE y OOYYAOIIUXCS WHTEIUIEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH B Ipolecce
3HAKOMCTBAa C BBLIAIONIUMUCS OTKPHITHSIMA W COBPEMEHHBIMH HCCIICJJOBAHUSMH B  OHOJIOTHH,
pelmaeMpIMH €10 MpOOJeMaMH, METOJOJNIOTUEH  OMOJIOTMYECKOr0  UCCIEIOBAHUS, IPOBEACHUS
AKCIIEPUMEHTAIBHBIX HCCIIEOBAHUN, PEIIeHHUs] OMOIIOTHYECKUX 3a/1a4, MOJEIUPOBAHUSI OHOIOTHYECKUX
00BEKTOB U TIPOIIECCOB;

BOCIIUTaHWE Yy OOYYaIOMIMXCS I[IEHHOCTHOTO OTHONICHUS K JXHMBOH NpPUPOJAE B LEIOM M K
OTJCTBHBIM €€ O00BEeKTaM W SIBICHHSAM; (POPMHUPOBAHHE SKOJOTHYECKOW, T€HETHYECKOH TI'PaMOTHOCTH,
00II1e# KyJIbTyphI TOBEACHHUS B IIPUPOJIC; NHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHne OOydYalONMIMMHUCS KOMIIETCHTHOCTH B PalMOHAIBHOM IPHUPOJIONIONIE30BAHUN
(cobmnroyieHe MpaBuUi TIOBEJCHUS B TPUPOJE, OXPaHBl BUJIOB, dKOCHCTEM, OHOC(EpHI), COXpaHECHHH
COOCTBEHHOTO 3/I0pOBbS M 3[0POBbS OKPYXKAIOUIMX JroAed (coOmofeHuss Mep NpOQHUIaKTHKH
3a0oneBaHuii, oOecrieueHue OE30MACHOCTH IKU3HEACATEIBHOCTH B  YPE3BBIYAWHBIX  CHUTYalUsSX
MPUPOHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE HCTIOIB30BaHMsI OMOJIOTHYECKUX 3HAHUH U YMEHUH B
MOBCEIHEBHOM KU3HMU;

CO3/IaHHE YCIIOBHIA JUII OCO3HAHHOTO BHIOOPA 00YYAOIIUMUCS WHIUBUAYAIBHON 00pa30BaTEIbHOM
TPaeKTOpUH,  CIOCOOCTBYIOIIEH — ToOCienyromeMy npodeccHoHabHOMY — CaMOOIPECIICHHI0, B
COOTBETCTBHMH C MHIUBUIYyaIbHBIMH HHTEPECAMH U MOTPEOHOCTSIMHU PErHOHA.

OOmiee yKcIO 4acoB, OTBEIACHHBIX HAa HM3ydeHHE OHMOJIOTMM Ha YIIIyOJEHHOM YpPOBHE CPEIHETO
obmiero obpa3oBanus, cocraniser 204 yaca: B 10 ximacce — 102 vaca (3 gaca B Heenmo), B 11 kmacce —
102 yaca (3 vaca B HEZICIIO).

OT100p OpraHM3alMOHHBIX (QOPM, METOAOB M CpeACTB 0OyueHHs OWMOJOTHM OCYIIECTBIISIETCS C
YYETOM CIEIU(PUKU €T0 COACPIKAHUS U HAMIPABICHHOCTH Ha MPOJI0JHKCHUE OMOJIOTMYECKOT0 00pa3oBaHus
B OPTaHM3ANHAX CPETHET0 MPOPECCHOHAIFHOTO U BBICIIIETO 00pa30BaHMSL.



OO0s13aTe/IbHBIM ~ YCJIOBHEM TMPH OOyYeHUH OHOJIOrMH Ha YIUIyOJCHHOM YPOBHE SIBJISCTCS
MpOBe/IcHHE JTa0OpaTOpHBIX W TPAKTHUECKUX paboT. Tarke ydacThe OOY4YalONIMXCSl B BBIMOJHECHUU
MMPOSKTHBIX U Y4eOHO-UCCIICIOBATEIBCKUX PAa0OT, TEMATUKA KOTOPBIX ONPENEISICTCS YUYUTEIEM Ha OCHOBE
HMMEIOITUXCS MaTePUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIIOBHM.



COJEPKAHUE OBYYEHUSA
10 KUIACC

CopnepxaHue NPOrpaMMBbl, BBIIEIEHHOE KVPCUGOM, HE BXOOUT B IPOBEPKY I'OCYAApPCTBEHHOM
nroroBoi arrecranuu ([ TA).

Tema 1. Buonorus kak Hayka

CoBpemeHHass OwoNOTMS — KOMIUIEKCHass Hayka. Kparkas HUCTOpHS pa3BUTHA OHOIOTHH.
Buonornueckue Haykyn ¥ u3ydaemble UMM MpobOieMbl. OyHIaMeHTaNbHBIE, MPUKIIAIHbIE U TTOUCKOBEIC
Hay4HBIE UCCIIEIOBAHUS B OMOJIOTHH.

3nauenne Owonornu B (POPMHPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MEpA.
[Ipodeccun, cBsazanHble ¢ Ouonorueld. 3HayeHne OMOJIOTMU B MPAKTUYECKOH JEATEIHHOCTH YellOBeKa:
MEIUIMHE, CETLCKOM X035 CTBE, IPOMBIINIEHHOCTH, OXpaHe MPUPO/IBI.

JdeMoHcTpanuu

IMoptpersr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, VY. I'apseii, I.
Mennens, B. U. Bepnanckuii, U. I1. [TaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
PecoBckuit, [Ix. Yorcon, @. Kpuxk, /1. K. benses.

Tabmuie! 1 cxembl: «CBsI3b OMOJIOTUH C JPYTUMH HayKamm», «CucTemMa OHOIOTHUECKUX HAYKY.

Tema 2. JKuBble cUCTeMbI H HX H3YUY€HHE

JKuBble cucTeMbl Kak mpeaMmeT wu3ydeHus Owosorur. CBOWCTBA JKHUBBIX CHUCTEM: EIUHCTBO
XMMUYECKOr0 COCTaBa, MUCKPETHOCTh M ILEJOCTHOCTh, CIOXKHOCTh WU YHOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTb, CAMOOPTaHU3allUs, CAaMOBOCIPOHU3BEICHHE, pa3lpaXKUMOCTh, H3MEHUHMBOCTb, pOCT U
pa3BUTHE.

YPpOBHU OpraHU3allUy >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOUHBIM, TKAHEBBIH, OPraHU3MEHHBIMH,
MOMYJSIIIAOHHO-BUIOBOM,  DKOCHCTEMHBIN  (OmoreorneHoTudecknii),  Oumocdepnsrii.  Ilpormeccsr,
MPOUCXOJISIINE B )KUBBIX cucTeMax. OCHOBHBIC MPU3HAKK KUBOTO. JKu3HB Kak (opMa CylIeCTBOBaHHS
Matepun. Hayku, u3ydaromiye )XMBble CHCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aIUH.

W3yuyenne KuUBBIX cucTeM. Metoapl Ouonornueckoi Hayku. HalOmiogenue, wusMmepeHue,
SKCIIEPUMEHT, CcHUCTeMaTu3alus, MeraaHanu3. [loHdaTHe O 3aBUCMMON W HE3aBUCHUMOW NEPEMEHHOM.
[MnanupoBanue 3kcriepumMenTa. [locTanoBka 1 npoBepka runotes. Hynesas runoresa. [lonsitie BEIOOpKH
U e¢ JocToBepHOCTh. Pa3bpoc B Ouosnormdeckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbpTaToB. [IpHUMHBI HCKaXEHUS Pe3yIbTaTOB KCcIepuMeHTa. [IoHsITHE CTaTUCTUYIECKOTO TeCTa.

JdeMoHcTpanuu

Tabmuuer n cxembl: «OCHOBHbIE NPHU3HAKM >KU3HW», «buojornyeckue cucremel», «CBoicTBa
KUBOW MaTepum», «YpOBHH OpPraHMU3ALUU JKHUBOM MpHUpObDy, «CTpoeHHe KMBOTHOM KIETKW», «TKaHU
KHUBOTHBIX», «CHCTEMBI OpPraHOB YeJIOBEUYECKOTo opraHusMay, «buoreornenos», «buocdepa», «MeTopt
W3y4YCHHS )KUBOU IPUPOABI».

ObopynoBanue: nabopaTopHOoe OOOpPYZOBaHHME MJIsl IPOBEACHUS HAOMIOACHUH, H3MEpPEHHH,
IKCIIEPUMEHTOB.

IIpakTHyeckast padota «/Icronb30BaHUE pa3IMUHBIX METOIOB PH U3YUEHNUH KUBBIX CUCTEM.

Tema 3. buonorusi KjieTkn

Knerka — cTpykrypHO-QyHKIMOHATBHAS €AUHULA KUBOTO. McTOpHs OTKpBITUS KineTku. Pabots! P.
I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Ilneiinen, P. Bupxo). OcHOBHBIE TOTI0KEHHS
COBPEMEHHOM KJIETOYHOM TEOpHH.

MeTtoabl MONEKYJISIPHOH M KJIETOYHOH OMOJIOTHH: MUKPOCKOMUS, XpoMaTtorpadusl, s1ekTpodopes,
METOZI MEYEHBIX aToMoB, jauddepeHnratbHoe HeHTpU(DYrupoBaHre, KyJIGTHBHPOBAHHE KIIETOK.
Hzyuenue uxcuposannvix Kiemok. DIEKTPOHHAs MUKPOCKONUs. KoHugokanvhas MUKPOCKORUSL.
Bumanvuoe (npusicusnennoe) usyuenue Kiemox.

JleMoHCcTpanun

IToptpersr: P. I'yk, A. Jlesenryk, T. llIBann, M. lneiinen, P. Bupxos, K. M. bap.

Tabmuue! n cxembl: «CBETOBOM MHUKPOCKOI», «IEKTPOHHBIM MUKPOCKOM», «McTopus pa3BuTHs
METOZ0B MUKPOCKOIIUI.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MHKpONpEnapaTtbl pacTUTEIbHBIX, JKUBOTHBIX H
OaKTepHUaNbHBIX KIETOK.



IpakTuyeckass padora «M3ydyeHne MeETOMOB KJICTOYHOH Ouonoruu (Xpomarorpadus,
anexkTpodopes, muddepernnanpaoe neHTpudyruposanue, [1LP)».

Tema 4. XumMudeckasi Opranu3amusi KJIeTKU

XHUMHYECKH COCTaB KJIETKA. Makpo-, MUKpO- ¥ YyJIbTPaMHUKpPOdJIeMEHTH. Boma m e€ pomb Kak
pacTBOpUTENs, peareHTa, ydacTHEe B CTPYKTYPUPOBAaHHM KIIETKH, TEIUIOpEryJsiuuu. MuHepaabHbIe
BEIIEeCTBa KJIETKH, NX OMoIornyeckas poib. Pollb KATHOHOB M aHHOHOB B KJIETKE.

Opraamyeckue BelecTBa KICTKH. bHoorudeckue MoJIuMephl. benkn. AMHHOKHCIOTHBIA COCTaB
6enxoB. CTpyKTyphl OenKoBOi Monekyibl. [lepBuuHas cTpykTypa Oeika, menTuaHas CBs3b. BropuuHas,
TpPEeTUYHAsl, YeTBEpTHUHAs CTPYKTypwl. [lenarypaums. CpoiictBa OenkoB. Knaccudukanms Oenkos.
buonormueckue pyukumu 6enxos. [Ipuonol.

YrineBoapl. MoHOCaxapupl, IWMCaXapUAbl, ONWTOCaxXapwiIbl W monmucaxapuapl. OOmui 1miaH
CTPOCHUS U (PU3UKO-XUMHYECKHE CBOMCTBA YTiieBo0B. bronornveckue QyHKIMN yriaeBOAOB.

Jlumuaer. ['mapodunsHO-THAPOGOOHEIE cBoiicTBa. Kiaccmpukarmus JUmUmOB. TpHUTIHIIECPHIEI,
(hocdomumu e, BOCKH, cTepouapl. buomorndeckne GyHKImH TumumaoB. OOme cBOHCTBa OMOIOTHIECKIX
MeMOpaH — TeKy4eCTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, TTOTYTIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Ctpoenne HyknenHoBbix kuciaot. Hykneoruasl. [IpuHimmn
koMmruiemeHTapHocta. [lpaBuno Yapradga. Crpykrypa JJHK — nBoitHast crimpans. MecToHaX0XKIEHUE H
ononormueckue pynknuu JJHK. Bugst PHK. ®ynakiun PHK B kiretke.

Crpoenune wmonekynsl AT®. Makposprudeckue cBs3u B moiekyie AT®. buonoruueckue
¢y AT®.  BoccraHoBneHHBIE — MEPEHOCYWMKH, WX  (GYHKOUEM B KIeTke. /pyeue
nykneosuompugpocgpamer (HT®@). CexBenupoBanue [HK. Memoowv: ecenomuxu, mpancKkpunmomuxi,
NPOMEOMUKU.

CrpykTypHass Ouomnorus: OHOXUMHYECKHE W OuO(U3MYeCKHEe HWCCIEAOBaHHUA COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpPBI OHOMONEKY. Moderuposanue cmpykmypsl U QYHKUULL OUOMONEKYTL U UX
Komnexcos. Komnviomeprutii ousaiin u opeanuyeckull cunmes OUOMONEKYL U UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

Hoptpetst: JI. Ilomuur, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panxiaun, ®@. Cosurep, C.
[Ipy3unep.

Huarpammer: «PacrnipesieneHre XUMHYECKHX JJIEMEHTOB B HEXHBOH mpupojae», «Pacmpenenenue
XUMHYECKUX JJIEMEHTOB B YKHBOW TPUPOIEY.

Tabmursl u cxemsl: «llepruogudeckas TabnuIa XUMHYECKUX JIEMEHTOB», «CTpOSHHE MOJIEKYJIbI
BOjB», «BelecTBa B cocTaBe opraHu3mMoBy», «CTpoeHHE MOJIEKYJbl Oeiika», «CTpYKTyphl OEIKOBOM
MOJIEKYNb», «CTpoeHHe MOJEeKyNl YrieBoAoB», «CTpoeHHe MONeKyn JunuaoBy, «HykinenHoBbie
KHCIOTED, «CTpoeHne Monekyiasl ATD».

O6opynoBaHre: XUMUYecKast TOCyAa U 000py/I0BaHHE.

JlagopaTopHas padoTa «OOHapy)eHHE OCJIKOB C MOMOIIBIO KAUECTBCHHBIX PEAKIIHI.

JladopaTopHas padora «lccienoBaHne HYKJICHHOBBIX KHCIOT, BBIICIEHHBIX W3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue U GyHKIHHM KICTKA

Tumbl  KIETOK: JyKapuoTH4eckas W mpokapuothieckas. CTpyKTypHO-(YHKIIMOHAIbLHBIE
00pa3oBaHUs KIETKH.

Crpoenune mpokapuoThdeckor KieTku. Kierounas crenka Oaktepuit m apxeil. OcoOGeHHOCTH
CTpoeHHs TeTepoTpodHON U aBTOTPOGHOW NMPOKAPHUOTHUECKUX KIETOK. MECTO M POjib MPOKApuoOT B
OuoIeHO3aX.

Crpoenne W (QYHKUMOHHPOBAHME DJyKapUOTHUECKOW KieTkdu. IlmasmaTuueckas wmemOpaHa
(turazmanemma). CTpykTypa IIa3MaTHIecKoid MeMOpaHbl. TpaHCIIOPT BEIIECTB Uepe3 IIa3MaTHIeCKYIO
MeMOpaHy: naccuBHbBIA (auddys3us, oOnerucHnas nuddysus), akTUBHBIN (HEPBUYHBIA W BTOPUUHBIN
aKkTUBHBIM TpaHcropT). [lomymponunaemocts MeMOpanbl. PaboTa HaTpuii-KaJIMeBOro  Hacoca.
OHIOIMTO3: MUHOIMTO3, aronuTo3. Dk3onuuTo3. Kierounas crenka. CTpykrypa U QyHKIUU KIETOYHOU
CTEHKH pacTeHHH, TprOOB.

Hurornaszma. Ilurozons. Lurtockener. JBuwkeHwe uuTomiasmbl. OpraHouabl — KJIETKH.
OnmHomeMOpaHHBICE OpTaHOMABI KIETKH: JHmoruazmarmdeckas cethb (OIIC), ammapar I'ombmkw,
JU30COMBI, UX CTpOEHHE W (YHKIHH. B3anMOCBSI3b OJHOMEMOpPAaHHBIX OPraHOMAOB KieTKH. CTpoeHHe
TPaHyJIAPHOTO peTuKyinyma. Mexanusm nanpagnenuss 6enxog 6 DIIC. CUHTE3 PacTBOPUMBIX OEIIKOB.
CuHTe3 KIeTOYHBIX MeMOpaH. [maakuii (arpaHyssipHbIA) SHAOMIA3MATUIECKUN PETUKYIYM.



CekpetopHas GyHKIH ammapata [omsmku. Moougurkayus denxos 6 annapame I onvoocu. Copmuposka
berxos 6 annapame [o0nv0dcu. TpaHCTIOPT BeIIECTB B KIETKE. Bakyoln pacTUTEIbHBIX KIIETOK.
Knerounsiit cox. Typrop.

[TomyaBTOHOMHBIE OPTaHOMBI KIIETKH: MUTOXOHAPHH, TACTUABL. [Ipoucxodcoenie MumoxoHopu
u nracmud. Cumouoeernes (K.C. Mepeowckosckuii, JI. Mapeynuc). CtpoeHre u QyHKINA MAUTOXOHIPHUHA U
wiactua. [lepBUYHBIE, BTOpPUYHBIE U CJIOXKHBIE TIACTUABI  (POTOCHHTE3UPYIOUIMX  JYKApPHOT.
XJ0pOoMmIacThl, XpOMOIUIACTHI, JIEHKOMJIACTHI BBICHINX PACTECHHH.

HememOpanusie opranouap! kieTku CtpoeHne W (GYHKIIMH HEMEMOpPaHHBIX OPTaHOMIOB KIIETKH.
PubGocomel.  Ilpomesxcymounvie ¢uramenmel. MUKpOQUIAMEHTB. AKMuHOGble MUKPODUIAMEHMDL.
MBlllIeUHbIE KICTKU. AKMUHOBble KOMNOHEHMbL HeMblileunblx Kiemok. Mukpotpyoouku. KiueTodnsrit
ueHtp. CTpoeHHE W ABWKCHUE KI'YTHKOB M pecHHUeK. MUKpoTpyOO4YKH wuTOomiIasMel. LleHTpuois.
benxu, accoyuupogannvie ¢ muxpogunamenmamu u Mukpompyooukamu. Momopusie denxu.

Anpo. Obomnouka siapa, XpoOMaTrH, KapruoIula3Ma, SAPBIIIKY, UX CTpoeHHe M QyHKIMU. SnepHblit
0enKoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PACTIONOKEHNE XPOMOCOM B HHTEP(A3HOM Sape. Jyxpomamun u
eemepoxpomamun. Belku XpomMaTHHa — TUCTOHBL. JuHamuka s0epHou 00010uku 8 mumo3se. HAoephbiil
Mpancnopm.

Knetouynsle BkmroueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KJIETOK 3YKapHOT (PacTUTENbHOM,
XKHUBOTHOM, TpHOHON).

JdeMoHcTpanuu

Ioptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmumet 1 cxembl: «CTpoeHHE 3YKapHOTHYECKOH KIETKH», «CTpOeHHE >KUBOTHOW KIIETKH,
«CTpoeHre  pacTUTENbHOM  KIeTKW»,  «CTpoeHHe  MHUTOXOHApuw»,  <«Sapoy»,  «CtpoeHue
MIPOKAPUOTUYECKOHN KIETKI.

O0opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIPENApaThl pacTUTEIbHBIX, )KUBOTHBIX KJIETOK,
MUKpOTpenaparbl 0akTepHatbHbIX KIETOK.

JlaGopaTopHas padoTa «lI3ydeHne cTpoeHNUs KIETOK Pa3TUIHBIX OPTaHU3MOBY.

IIpakTuyeckasi padora «/3y4eHrne CBOWCTB KIETOYHOW MEMOpaHBD».

JlaGopaTopHast padora «lccnenoBanue mia3MoiIn3a U ACTIa3MoIn3a B PaCTUTEIbHbIX KIETKaX).

IIpakTHyeckast padota «/3ydyeHne ABIKEHUS IUTOMIIA3Mbl B PACTUTENBHBIX KIIETKAX).

Tema 6. O0MeH BelecTB U NpeBpallleHe SJHEPTUM B KJIeTKe

AcCUMWIISIIASL W JTUCCUMHIISIIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOQHBIA M TeTepoTpPOPHBIH. YyacTHe KuciiopoZa B OOMEHHBIX Ipoleccax. JHEPreTH4ecKoe
obecrieuenue knetku: npespamienne AT® B oOMeHHBIX mpoueccax. DepMEHTaTHBHBIA XapakTep
peaknMid KJIETOYHOro Mmerabonn3Ma. DepMeHTHl, WX CTPOEHHE, CBOICTBA M MEXaHU3M JIeHCTBUS.
Kodepmentsl. OTnnuns GpepMEHTOB OT HEOPTaHMUECKHX KaTann3aTopoB. Belnku-akTHBATOpHI U OENKu-
WHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATUBHBIX PEAKLUil OT Pa3IHUHBIX (aKTOPOB.

[lepBUYHBINA CUHTE3 OPTaHUYECKUX BELIECTB B KIETKE. DOTOCUHTE3. AHOKCULEHHbIU U OKCULEHHDIL
@omocunmes y baxmepuii. Ceemocobupaiowjue nuemenmol U nuUSMeHmvl peakyuonno2o yeumpa. Poib
XJIOPOIUIACTOB B mpoliecce porocunte3a. CBeToBas U TeMHOBas (asbl. Pomoodvixanue, Cz, Cq u CAM-
munsl gpomocunmesa. IIpogykTuBHOCTh (poTocuHTe3a. BnusiHMe paznuuHbBIX (PaKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne POTOCUHTE3A.

Xemocunre3. Pa3HoOOpasue OpraHM3MOB-XEMOCHHTETHKOB. HHTPUGUIHMPYIONIHE OakTepuw,
XKene300aKTepuH, CepodaKTEprH, BOJAOPOIHbIE OaKTepHH. 3HAUCHHE XEMOCHHTE3A.

Amnaspobnble opraHusmbl. Buasl Opoxenus. [lpogykTsl OpoKeHHMS M HMX HCIOJIB30BaHUE
4elI0BeKOM. AHa pOOHBIE MUKPOOPTaHU3MBI KaK 00OBEKTHl OMOTEXHOJIOTHH U BO30YAUTENN OOJIE3HEH.

AdpoOHBIE OpraHU3MBI. DTaIbl YHEPTETHIECKOT0 oOMeHa. [lomroToBuTeIpHEINA dTamn. | muKomm3 —
0ECKHCIIOPOTHOE PACIIETIICHNE TITIOKO3BL.

bruonornueckoe OKMCIEHHWE, WM KJIETOYHOE [bIXaHWe. Poilb MUTOXOHAPUH B TpoIeccax
Oouonoruueckoro okucieHus. lukmmueckne peaknuu. OkuciuTensHOe (GochopuIrpoBaHue. Dnepeus
Membpannozo  epaduenma  npomonos. Cummes ATD: paboma npomounou  ATD-cunmasol.
[IpeumymecTBa a’poOHOro myTh oOMeHa BeIIECTB Imepex  aHadpoOHBIM.  DddexkTuBHOCTH
DHEPTEeTUYECKOTO OOMEHa.

JdemoHcTpanuu

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



Ta6mmme! 1 cxeMbl: «POTOCHHTE3Y, «DHEpreTHIecKnuit 0OMen», «brocnHTes Oenkay», «CTpoeHwme
(dhepmenTay, «XeMOCHHTE3Y.

O0bopynoBaHue: CBEeTOBOM MUKPOCKOII, 000pyI0BaHUE IS IPUTOTOBJICHUS IOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPETapaToB.

JlabopaTopHasi padora «/3ydeHne KaTaaTUTHYECKOW aKTUBHOCTH (DepMEHTOB (Ha mpHUMepe
aMMITa3bl WK KaTajla3bl)y».

JlaGopaTopHasi padora «/3yueHne GpepMEHTATUBHOTO pacUICTJICHUs] IEPOKCHIA BOAOPOIa B
pacTUTENBHBIX U KUBOTHBIX KIETKAX».

JladopaTopHas pa6oTa «CpaBHEHHE IMPOIIECCOB (DOTOCHHTE3a M XEMOCHHTE3a).

JlaGopaTopHasi padora «CpaBHEHHE TPOLIECCOB OPOKEHHS U JBIXaHUS.

Tema 7. HacneacrBennasi nngopmMauus u peaausauus eé B KJIeTKe

Peaknun matpuuHoro cunTesa. [IpHHIMI KOMIIIEMEHTApPHOCTH B peakLUsAX MaTPUYHOTO CHHTE3A.
Peammzanmsa HacmencTBeHHOM wuWHGopManuu. ['eHEeTHUECKW KOX, €ro cBoOWcCTBA. TpaHCKpHIIIHS —
matpuusbld cuHTe3 PHK. IIpuHIMIOB TpaHCKPUMIIMHU: KOMIUIEMEHTAPHOCTb, AaHTUIAPaLIEIbHOCTD,
acUMMeTpUIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoi knemke. Hexooupyrowue PHK.

Tpancnsus u e¢ stansl. Ydyactue TpancnoptHeix PHK B 6uocunTese 6enka. Ycnosus OnocuHTe3a
oenka. KonmnpoBanue aMruHOKUCIOT. Poitb prbocom B OmocrHTE3e OeiKa.

Cospemennvie npedcmagieHus o cmpoeHuu 2enos. OpraHu3anus TeHoMa Y IPOKAPHOT B DyKapHOT.
Perynsius akTHBHOCTH T€HOB y mpokapuor. ['unoresa onepona (®. XKako0, XK. Mano). MoaexynsapHule
MexXanuzmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu pabomsl eenog. Perymsamus
0OMEHHBIX MPOIIECCOB B KIleTKe. KireTounsIit romeocTas.

Bupycel — HekieTouHble (POPMBI )KU3HU M 00TUraTHBIC napa3uThl. CTPOCHUE TPOCTHIX M CI0XKHBIX
BHUPYCOB, PETPOBUpPYCOB, Oakrepuodaron. JKusmenuwviti yukn [[HK-codepocawux eupycos, PHK-
cooepoicawux supycos, bakmepuogpazos. Obpamuas mpaHcKpunyus, pesepmasd, Unmezpasd.

Bupycubie 3a0oneBaHus 4enoBeka, *HBOTHBIX, pacteHuid. CIIN, COVID-19, conuanbable U
MEIUIIMHCKHUE TIPOOJICMEI.

buounpopmamuxa: unmeepayusa u ananusz 6oavwux maccugog («bigdata») cmpykmypHvix
ouonozcuueckux Oannvix. Hamomexwonoecuu 6 oOuonoeuu u meouyune. Ilpocpammupyemvie @yukyuu
benxos. Cnocobvl 00cmagKu 1eKapcma.

JdeMoHcTpanuu

[Moptpetsr: H. K. Komnsrtos, /1. Y. IBaHOBCKUIA.

Tabmuis! u cxeMmbl: «bruocunTe3s Oenkay, «['eHeTndeckuii ko, «Bupyce», «baktepruodarny.

IIpakTuyeckas padora «Co3aHue MOJEIH BUPYCay.

Tema 8. /KnzHeHHBIH LMK KJIeTKH

Knerounslit nmki, ero nepuoasl u perymsuus. Matepdaza u Muto3. OcoOEHHOCTH TPOIIECCOB,
npoTtekaronux B uHTepdase. [loaroroBka kieTku K aeneHuro. [IpecuHTeTHYECKHi (TIOCTMATOTHYECKUH ),
CUHTETUYECCKHUI U TOCTCUHTETUYCCKUH (IIPEMUTOTHUCCKUI) TIEPUOIBI UHTEP(ha3bI.

Matpuunsiii cunre3 JJHK — permnukanus. [Ipunnuns: perummkammu JIHK: xommnemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CHHTE3, aHTUNapajuienbHOCTh. MexanusM pemnukauud JJHK. Xpomocomsl.
Crpoenue xpomocoMm. TemoMmepsl W TeloMepa3a. XpPOMOCOMHBIH HaOOp KJIETKM — KapUOTHIIL.
JIMTUIONTHBIN U TaIUTONIHEIN HaOOPBI XpoMocoM. I'oMoToruaHbIe XpOMOCOMBI. [10710BBIE XpPOMOCOMBEL.

Henenne knerkn — muro3. CTaguu MHTO3a M NMPOUCXOIAIINE B HUX MpOIECChl. THIBI MUTO3A.
Kapuokunes u nuroknHes. buonornyeckoe 3Ha4YeHHE MUTO3A.

Perynsamust MUTOTHYECKOTO IHMKJIAa KIETKH. [IporpamMmupyemasi kieTodHas THOETh — aIomTo3.
Knerounoe sapo, xpoMocomsl, GyHKLIMOHAIBHAsI TEHOMHKA. Mexanuzmul nponugepayuu,
oughpepenyuposku, cmapenus u eubeau kiemox. «L{ugposasn xnemra» — duoungopmamuyeckue mooenu

DYHKYUOHUPOBAHUS KIEMKU.

JleMoHCcTpanun

Tabmuupelr u  cxembl: <«OKW3HEHHBIM LMK KIETKW», «MuTto3», «CTpoeHHe XpOMOCOMY,
«Pernnmukarusa JTHK».

O6opynoBaHne: CBETOBOI MUKPOCKOIT, MUKpOTIpenapaThl: « MUTO3 B KJIETKAaX KOPEIIKa JIyKay.

JlabopaTopHas padora «l3yueHne XxpoMOCOM Ha TOTOBBIX MHUKPOIIpENapaTax».

JladopaTopHas padota «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpPEIIKa JIyka (Ha TOTOBBIX
MHUKpOTpenaparax).

Tema 9. CTpoenne u pyHKIMU OPraHU3MOB



buosnoruueckoe pasHooOpaszue opraHuzMoB. OJHOKIETOUHBIE, KOJOHUAIBHBIC, MHOTOKJIETOYHbIE
OpPTraHH3MBI.

OCOOCHHOCTH CTPOCHUS U KHU3HEICATEIbHOCTH ONHOKIETOUYHBIX OpraHu3MoB. bakrepuu, apxewu,
OJHOKJICTOYHBIE TPUOBI, OTHOKIIETOUHBIE BOAOPOCIH, APYTHe NPOTUCTHL. KooHManbHbIe OpraHu3MBl.

B3aumocBs3p yacTelf MHOTOKJIETOYHOI'O OpraHu3ma. TKaHH, OpraHbl U CHUCTEMBI OpIaHOB.
Opranunsm kak egusoe nenoe. ['omeoctas.

Tkaam pactenuit. Tumbl pacTHTENBHBIX TKAaHEH: oOpa3oBaTeNIbHAS, IOKPOBHAS, ITPOBOISIIIAS,
OCHOBHas, MexaHuueckas. OcOOEHHOCTH CTpOeHMs, (YHKIUH U paclojiOKEHUs TKaHEH B oOpraHax
pacTeHuM.

TkaHW JKMBOTHBIX W 4EJIOBEKAa. THIMBI JKMBOTHBIX TKAaHEH: JIHTENHAIbHAS, COCIUHHUTEIbHAS,
MbIlIeyHast, HepBHasi. OcoOeHHOCTH cTpoeHHs, PYHKIMI U PAaCIONOKEHUS TKaHEH B OpraHax »KMBOTHBIX
1 4eJI0BEKa.

Opranbl. BereratuBHble M reHepaTuBHBIE OpraHsl pacTeHMH. OpraHbl M CHUCTEMBI OPraHoOB
YKUBOTHBIX U uesnoBeka. DyHKIIMN OpraHoB U CHCTEM OpPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. Hapy>xHbIl 1 BHyTpeHHUU ckeneT. CTpOECHUE U TUIIbI COEIUHEHHSI KOCTEH.

JBwkeHre opraHu3MoB. J[BHKEHHE OJHOKIECTOYHBIX OPraHU3MOB: aMEOOWIHOE, KI'YTHKOBOE,
pecHruHOe. JIBI)KEHHE MHOTOKJIETOUYHBIX PACTEHUI: TPONMMU3MBI U HACTUH. /[BHKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX M YEJIOBEKa: MbllIeyHas cucteMa. Pediekc. CkeneTHble MBIIIIEI U UX padoTa.

Ilutanne opranusmos. Ilornomenwe BOABI, YIVIEKHCIOIO Tra3a W MHHEPAIBHBIX BEHIECTB
pacteHusMHu. [lutaHue XHUBOTHBIX. BHyTpumonocTHoe M BHYTPHKJIIETOYHOE MuIleBapeHue. lluranue
MMO3BOHOYHBIX JKMBOTHBIX. OTHenbl MNUINEBApUTEIBHOrO Tpakra. I[lumieBapuTenbHBIE — KENE3bl.
[InmeBapuTenpHas cucTeMa 4eloBeKa.

[pixanwe opranm3moB. Jlpixanme pacteHuil. [[pixanwe xuBOTHBIX. [uddysms razoB depes
MoBepXHOCTh KiIeTKH. KoxkHoe apixaHue. JlpixarenbHas TOBEpXHOCTh. JKaOepHoe u JIETOYHOE IBIXaHUe.
JlpIxaHue IO3BOHOYHBIX >XMBOTHBIX M YEJIOBEKAa. OJBOJIIOLMOHHOE YCJIOXXHEHHE CTPOCHUS JICTKHX
[TO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cucTeMa 4elnoBeKa. MeXaHW3M BEHTWISLHMH JITKUX Y NTHL U
MJIEKONIMTAIOMINX. Perymsinus neixanus. J{prxarenbHbie 00bEMBI.

TpaHCcOpT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI pAaCTEHU. TpPaHCIOPT BEIIECTB Y
*KUBOTHBIX. KpoBeHOCHas cuctema U e¢ opranbl. KpoBeHOCHass CHCTEMa MO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. Cepjre, KpOBEHOCHBIE COCYJbl W KpoBb. Kpyrm KpoBooOpamieHHsi. DBOIIOIHOHHEIC
YCIIOKHEHUSI CTPOEHHsI KPOBEHOCHOHM CHCTEMbI ITO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u e
peryssnus.

Beinenenue y opranuzMoB. Beigenenue y pacteHuil. Beinenenue y uBOTHBIX. COKpaTUTENbHBIE
BakyosnH. Oprasbl BeieneHus. OuinbTpanus, cekpenns 1 00paTHOE BCaChIBAaHUE KaK MEXaHU3MBI PaOOThI
OpraHoB BblIeNeHUs. CBs3b MOJOCTH TENa ¢ KPOBEHOCHOW M BBIIAECIUTEIBHON CUCTEMaMHU. Brinenenue y
MO3BOHOYHBIX KUBOTHBIX U uesnoBeka. [louku. Crpoenne n GpyHkuuonuposanue Hedpona. O6pasoBanue
MOYH Yy YeJIOBeKa.

3amuTa y OpraHu3MoB. 3allWTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHOpbl OakTepuid M IHUCTHI
mpocTelmux. 3anmTa y MHOTOKJIETOUHBIX pacteHnid. KyTtnkyma. CpencTBa macCHBHOM M XHMHUYECKOU
3amuThl. DUTOHLIUIBL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpPOBBI M WX MPOW3BOAHBIE. 3alluTa OpPraHu3Ma OT
6ornesneil. UmmyHHas cuctema denmoBeka. KieTodHbIl W rymMOpambHBIH UMMYHHTET. BpoKICHHBIN H
npuoOpeTeHHbIH cneunpuuecKkuii UMMyHUTET. TeopHus KIOHaJIbHO-CeNeKTHBHOro ummyHureTa (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocnanuTenbHble OTBETHI OpraHU3MOB. Poilb BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3200JI€BaHUH.

PaznpaxxuMocTh U perymsnus y OpraHu3MoB. Pa3npa’kuMOCTb y OJTHOKJIETOYHBIX OpPTaHH3MOB.
Takcucel. PazapaxuMocTs 1 peryssius y pacTeHui. POCcToBbIE BellecTBa U MX 3HAUECHHUE.

HepBras cucrtema u peduekropHas peryisiuus y XMBOTHbIX. HepBHast cuctema W €€ OTHEIBI
OBONIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOH CHCTEMBI y >KMBOTHBIX. OTHENBl TOJOBHOTO MO3ra
MO3BOHOYHBIX )KUBOTHBIX. Peduiekc u pediekropHas ayra. be3ycioBHble U yCIOBHBIE pedIieKchl.

I'ymopanbHas perymnsiuus ¥ SHIOKPHHHAS CHCTEMA XKUBOTHBIX U 4elIOBeKa. JKele3bl SJHIOKPHHHOM
CHUCTEMBI W HMX TOpMOHBL. JlelicTBHe TOpMOHOB. B3amMocCBA3b HEpPBHOM M 3HIOKPHUHHOM CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemoHcTpanuu



IToptper: U. I1. [1aBnoB.

Tabmuuer 1 cxembl: «OTHOKJIETOYHBIE BOAOPOCITH», «MHOTOKJIETOUHBIE BOJOPOCIH»,
«baxTtepun», «llpocreiimme», «Opranbsl IBETKOBBIX pacTeHUI», «CHCTEMBI OPraHOB MO3BOHOYHBIX
XKUBOTHBIX», «BHyTpeHHee CTpoeHHE HaceKoMbIX», «TkaHM pacTeHuil», «KopHEBBIE CUCTEMBI»,
«Ctpoenne ctebns», «CTpoeHHEe TUCTOBOM MIAcCTUHKN», «TKaHW >KMBOTHBIX», «CKEJeT YeJIOBEKay,
«IInmeBapurenpHas cuctemay, «KpoBeHOcHas cucteMay, «JlpixatenbHas cucrema», «HepBHas
cucreMa», «Koxa», «MpleyHas cuctema», «BbpiienutensHas cucreMay, «OHAOKPUHHAS CHCTEMay,
«Ctpoerne MpImmb», «MMmvynurer», «KumewdnononoctHeie», «CxemMa THTaHHAS PACTCHHI»,
«KpoBeHOCHBIE cHCTEMBI MO3BOHOYHBIX XUBOTHBIX», «CTpoeHue Tuapb», «CTpoeHHe IIaHapUN»,
«BHyTpeHHee cTpoeHue NOXAEeBOro 4depss», «HepBHas cucrema prio», «HepBHas cucrema ISATYIIKHY,
«HepBHast cuctema mnpecMmblkaromuxcs», «HepBHas cuctema nruny», «HepBHas — cucrema
MIIEKONHUTaOmuX», «HepBHas cucrema denoBekay, «Pediekcy.

OO0opynoBaHue: CBETOBOW MHKDPOCKON, MHKPOIpENnapaThl  OJHOKIETOYHBIX  OpPraHU3MOB,
MHUKpOIIpENapaTbl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUIEKIMM HACEKOMBIX, WIVIOKOXUX, >KUBBIC
SK3eMIUISIPpl KOMHATHBIX pACTeHHH, TepOapuul pacTeHHi pa3HBIX OTAENOB, BIIAXHBIE IperapaThl
KUBOTHBIX, CKEJETHl IO3BOHOYHBIX, KOJUIEKIIUM OCCIIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeIOBEKa,
o0opymoBaHue I JIEMOHCTPAllMM IMOYBEHHOTO MW BO3AYIIHOTO THTaHUS PACTEHUH, pacHIeTICHHUS
Kpaxmaia W OeNnKoB mToj JAeicTBHeM (QepMeHTOB, 00OpyAOBaHWE JUIS JEMOHCTPAIMH OIBITOB IO
M3MEPEHUI0 JKU3HEHHOM €MKOCTH JIETKMX, MEXaHW3Ma JAbIXaTElIbHBIX JBWKEHUN, MOJENN TOJOBHOTO
MO3ra pa3NUYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydeHue TKaHei pacTeHUI.

JlaGopaTopHas padora «/3ydeHne TKaHEeH KUBOTHBIX).

JladopaTtopHas pa6ora «/I3yueHue opraHoB IIBETKOBOTO PACTECHUS.

Tema 10. PazmHo:keHne u pa3BuTHE OPraHN3MOB

®dopMBI  Pa3MHOKEHHUS OPraHuU3MOB: Oecrojioe (BKJIIOUAas BEreTaTMBHOE) U IOJIOBOE. Buisl
0ecrosoro pa3MHOKEHUS: MOYKOBAHUE, CIIOPYIISIHS, (hparMeHTaNus1, KIOHUPOBAHHUE.

[TonoBoe pa3mHoxkeHue. IlonoBeie kineTku, wnu ramersl. Meito3. Craguu Mmeiosa. IloBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonmorudeckuii cMbIc Me03a U TOJIOBOTO Mpoliecca. Melo3 1 ero
MECTO B )KM3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pa3ButHe. ['amerorenes y >kuBOTHBIX. [lonoBbie skene3pl. OOpazoBaHHE H
pa3BUTHE MOJOBBIX KIETOK. CriepMaTorenes u ooreHes. CTpoeHHE MOJOBBIX KIETOK.

Omo10TBOpEHHE ¥ SMOPUOHAIIFHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHHS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WupuBuyansHOE€ pa3BUTHE OPraHW3MOB (OHTOTeHe3). OMOPHOJOTHS — HayKa O pa3BUTHH
opranu3mMoB. Mopgozeenes — 00na u3 enaguvix npodiem ambpuonoeuu. Konyenyus mopgpozernos u mooenu
Mmopgoeenesa. Ctanuu SMOpHOTeHe3a )KUBOTHBIX (Ha MpUMepe JrymkH). Jpoonerne. Tunsl ApoOieHus.
Hemepmunuposannoe u uedepmunuposannoe opodaenue. bnacmyna, munvr 6nacmyn. OcoGeHHOCTH
JIPOOJIEHUST MIICKOTTUTAIOIINX. 3apOABIIIeBhIe JINCTKA (TacTpyisiius). 3aKiiajKka OpraHoOB W TKaHEH W3
3apOIBIIIEBBIX JIMCTKOB. B3aMMHOe BIMSHHE 4YacTeil pa3BUBAIOIIETOCS 3apojblimia (IMOpHOHABHAS
WHAYKOMA). 3aKiajgka IUlaHa CTPOEHHUS JKMBOTHOIO KakK PE3yJbTaT HMEPapXMUECKUX B3aUMOJCHCTBHUM
reHoB. BiusiHue Ha SMOpHOHANIEHOE pa3BUTHE PA3TMYHBIX (PaKTOPOB OKPYKAIOLIEH CPEIbL.

Poct m pasButme xuBoTHBIX. [locTamOpuonaneHbIil mepuon. IIpsimoe u HempsiMoe pa3BHTHE.
PasButie ¢ meramopdo3oM y 0eCrO3BOHOYHBIX M MO3BOHOYHBIX XHBOTHBIX. bHOnOrnyeckoe 3HaueHHE
MPSIMOTO M HETPSAMOTO Pa3BUTHA, UX PACIPOCTPAHEHHE B NMPHUpPOAE. THUIBI pocTa KUBOTHBIX. DaKTOpHI
perynsiiiid pPOCTa >KUBOTHBIX M dYenoBeka. CTaJiuk MOCTIMOPUOHAILHOTO Pa3BHTHSl y JKUBOTHBIX H
yenoBeka. [leproas! onToreHe3a uenoBeka. CTapeHue u cMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

PasmHoxenne u pasButue pacteHuil. ['ametodur m crnopodur. Meilo3 B KU3HEHHOM LIMKIE
pactennii. OOpa3oBaHue CIIOp B Ipolecce MeiHos3a. ['amerorene3 y pacteHuil. OIUIOZOTBOpEHHE U
pa3BUTHE PACTUTEIHHBIX OPraHU3MOB. J[BOIHOE OTUIOOTBOPEHHE Y IIBETKOBBIX pacTteHuid. OOpa3oBaHue
U pa3BUTHE CEMEHH.

MexaHHu3MBI peryJIaliy OHTOTEHE3a Y PACTEHUH U )KUBOTHBIX.

JdemoHcTpanuu

TToptpetsr: C. I'. HaBamun, X. [llneman.

Tabmuuper u cxembl: «BereratmBHoe pasmHOXKeHHE», «Tumbl Oecrmonoro pazMHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHAJIb», «Pa3sMHOXKEHUE OJ3BIIVIEHBDY, «Pa3MHOXeHHe Tuapb», «Meiosy,



«XpomocoMmbl», «['amerorenes», «CTpoeHHe SHIEKIETKH W cHepMaTo3ouaa», «OCHOBHBIE CTaJHU
OHTOreHe3ay, «IIpsMoe u HempsiMoe pa3BUTHE», «Pa3BuTHE MaliCKOro xyka», «PasButue capanuny,
«Pa3BuTtHe nATYHmKN», «JIBOWHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHWi», «CTpoeHue ceMsH
OJTHOJIONIBHBIX U JBYJOJIBHBIX pacTeHUN», «KU3HEHHBIA UK MOPCKOU KamycThl», «KU3HEHHBIN LUKI
Mxay, « KU3HEHHBII IIUKJI IANIOPOTHUKAY, « KU3HEHHBIN LIUKJ COCHBD.

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl SIMLEKIETOK U CIEpMAaTO3010B, MOETH
«IIuKa pa3BUTHS JATYLIKH.

JlabopaTopHas padora «lI3yueHne cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX MHUKPOIpENapaTaxy.

IIpakTuyeckass paGora «BpIABIEHHE TPU3HAKOB CXOJACTBAa 3apOJbIIIEH IMO3BOHOYHBIX
JKUBOTHBIX).

JladopaTopHasi pa6oTa «CTpoeHHE OPTaHOB PA3MHOKCHHS BBICIITUX PACTCHUI.

Tema 11. 'eneTuka — HayKa 0 HACJIeCTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

Hcropusi cTaHOBIEHUS W Pa3BUTHS T€HETUKU Kak Hayku. Paboter I'. Mennens, I'. ne ®pwuza, T.
Moprana. Ponap oTedecTBeHHBIX Y4CeHBIX B pasputud reHeTukd. Padorer H. K. Komsrmoma, H. U.
Basunosa, A. H. Benozepckoro, I'. /. Kapneuenko, FO. A. ®umnuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE IMOHATUS U CUMBOJBL. ['OMOJOTrMYHBIE XPOMOCOMBI, AJJICIbHBIC T'EHBI,
aJbTEPHATUBHbBIC IPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIA MPU3HAK, TOMO3UI0TA, F€TEPO3UT0TA, YHCTAS
JMUHUS, THOpUABI, TeHoTUN, QeHotur. OCHOBHBIE METOABl TEHETHKH: THOPHIOJIOTHYECKHH,
LIATOJIOTMYECKUH, MOJIEKYJIIPHO-TEHETUYECKU .

JdeMoHcTpanuu

Ioptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. 1. Basunos, A. H.
Benozepckuit, I'. /. Kapniedenko, 10. A. ®unnmuenko, H. B. Tumodees-PecoBckmii.

Tabmuts! 1 cxembl: «MeTobI TeHETHKNY, «CXEeMbI CKpEIIHBAHUSY.

JlaGopaTopHasn padora «/po3odua kak 00BEKT FTeHETHYECKUX UCCICOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MounorubpuaHoe ckpemuBanue. [lepBbiii 3akoH MeHzaens — 3aKOH €IMHOOOpasus THOPHIOB
nepBoro mnokojeHus. IlpaBuno nomuHupoBanus. Bropolh 3akoH MeHzaens — 3aKOH pacUICIUICHHA
npu3HaKoB. l{uTonorndeckrne oCHOBHI MOHOTHOPUAHOTO CKpEUIMBaHus. | UIoTe3a YMCTOTHI TaMeT.

AHnanmsupyromee ckpenBanue. [IpoMexyTouHBIH XapakTep HacienoBaHus. Pacuiernenue
MIPU3HAKOB MPU HEMOJHOM IOMUHUPOBAHUH.

JurubpunHoe ckpemmBanue. Tperuit 3akoH MeHzaenss — 3aKOH HE3aBHCHMOTO HAcIeTOBaHUS
npu3HaKoB. L{uTonornueckrne OCHOBBI AUTHOPUIHOTO CKPEIINBAHUS.

CuemieHHOE HaclieqoBaHue npu3HakoB. Pabotel T. Moprana. CrierieHHOE HACJIEIOBaHUE TEHOB,
HapylIEeHUE CUCIUICHUS MEKIy FeHaMu. XPpOMOCOMHAs TEOpHUsl HACIIEICTBEHHOCTH.

I'enetuka moma. XpPOMOCOMHBIN MEXaHHM3M OINpeAeNeHHs Iojla. AYTOCOMBI U  TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi U TeTeporaMeTHbId 1oJ. ['eHeTHYecKass CTPYKTypa IOJOBBIX XPOMOCOM.
HacnengoBanue npu3HAaKOB, CUEMJIEHHBIX C IOJIOM.

l'enotun kak wenocTHas cuctema. [lnedorponuss — MHOXECTBEHHOE [EHCTBUE TEHA.
MHOKECTBEHHBIM aJUIeIn3M. B3anMojeiicTBue HealIeNbHBIX Te€HOB. KOMIIEeMEHTapHOCTh. DTHUCTA3.
ITonumepus.

I'eHeTnueckuii KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TaKKe (PU3MOTOTHUECKUX
IIpoHeCCOB, TIOBCACHHA HW KOTHUTHUBHBIX ®YHKHHﬁ. I'eneTnueckre MeXaHHU3MEI CHM6HOFCH633,
MEXaHU3MbI BBaHMOHeﬁCTBHH «XO034HMH — MapasuT» U «XO35IUH — MI/IKpOGI/IOM». I'eneTnyeckue acneKTHI
KOHTPOJISI U MI3MEHEHHS HAacJeICTBEHHON MH()OpMAIMY B TOKOJIEHUX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IIoptpersr: I'. Mennens, T. Mopras.

Tabmumsr 1 cxemsl: «llepBeiii m BTOpOW 3aKkoHBI MeHaens», «Tperuit 3axkon MeHnemns»,
«AHanm3upyomee ckpemmBaHue», «Hemomnoe pomuHHpoBaHmMe», «CIEIUIEHHOE HaclelI0BaHHe
MPU3HAKOB y Jpo3oduiby, «l'eHermka mona», «Kapuortun uenoBekay, «Kapuotunm apo3opuibn,
«Kapuorum ntunps», «MHOKECTBEHHBIN aJlIENN3M», «B3auMoaeiCTBIE TEHOBY.

O6opynoBaHue: MoOAenb Il JEMOHCTPAllMid 3aKOHOB €IWHO00pasusi THOPWUIOB IIEPBOTO
MIOKOJIEHUS] M paclIeIVIEHWs TPU3HAKOB, MOZEAb M JEMOHCTpallMM 3aKOHa  HE3aBHCHMOIO
HAaCJIeIOBaHUA TPU3HAKOB, MOJENIb JUIS JEMOHCTPAllMM CLEIUIEHHOTO HAaclleIOBaHUs IPU3HAKOB,
CBETOBOI MHKPOCKOII, MUKpoTpernapat: «/[po3oduray.

IIpakTnyeckas padora «3yyeHne pe3yapTaTOB MOHOTHOPHUIHOTO CKPELIUBAHUS Y APO30QHIIBI».



IIpakTuyeckas padora «/3ydeHue pe3ynbTaToB JUTHOPHUIHOTO CKPEITUBAHUS Y APO30(DHITBD».

Tema 13. 3aK0HOMEPHOCTH H3MEHYMBOCTH

BzaumogpeiictBue reHoTHna B cpenbl npu GOpMUpOBaHUH (GeHoTuna. VI3MEeHYMBOCTH MPHU3HAKOB.
KauecTBeHHbBIE M  KOJWYECTBEHHBIE NPHU3HAKM. BuABl HW3MEHUMBOCTHU: HEHACIEACTBEHHAs W
HaCJIeICTBEHHAS.

MopmndrkannoHHass W3MEHYHBOCTh. Pomb cpempl B (OpPMHUPOBaHWH MOIN(DHUKAIMOHHON
M3MEHUYMBOCTH. Hopma peaknum mnpu3Haka. BapuanmoHHBIH psg W BapuanuoHHas KpuBas (B.
Horanncen). ColicTBa MOAU(PHUKATUOHHONH H3MEHYUBOCTH.

l'enortunmueckass  w3MeHYMBOCTh.  CBOWCTBA  TeHOTHIHYECKOHM  M3MEHYMBOCTH.  Bumbl
TeHOTUIHYECKON N3MEHYNBOCTH: KOMOWHATHBHAS, MyTallMOHHASI.

KomOunatuBHas W3MeHYMBOCTh. Melo3 M TMOJNOBOH mpolecc — OCHOBa KOMOWHATHBHOU
W3MEHYUBOCTH. Ponmb KOMOMHATHBHOM H3MEHYMBOCTH B CO3/JaHUM TEHETHYECKOTO pazHOOoOpasus B
rpenenax OJHOrO BUA.

MyTannoHHas U3MEHYMBOCTh. Buapl MyTaluil: TeHHbIe, XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbBIE
Y MHIYLHPOBAaHHBIE MyTaluH. SIIepHble W IUTOIIa3MaTHUeckue MyTanuu. CoMaTudeckue U TOJIOBbIE
Mytanuu. [IpuuwHBI BO3HWKHOBEHHWS MyTanuil. MyTareHsl W WX BIUSHHE Ha OPraHU3MEIL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpoIiecca. 3aKOH TOMOJIOTHYECKHX pSIOB B HACIEJICTBEHHOMN
n3menunBocty (H.M. BasuiioB). BHednepHas n3MeHUNBOCTh U HACIEACTBEHHOCTb.

Onueenemuxa U INUSCHOMUKA, POTb  INULEHEMUYECKUX (PaKmopos 6 HACIe008aHUU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

IToprpertsr: I'. ne @pus, B. Moranncen, H. 1. Bapuios.

Tabmuuer w  cxembl: «Bumel  u3MeHUMBOCTH», «MoIupUKAIMOHHAS  HM3MEHYHUBOCTBY,
«KomOuHaTtuBHAas W3MEHYHBOCTBY», «MeHo3», «OmionorBopeHue», «leHeTndeckne 3a0oeBaHUs
4yenoBekay, «Buasl MmyTanuiny.

O6opynoBaHue: KUBBIE U TepOapHbIE K3EMIUIAPHI KOMHATHBIX PACTeHHIA, PUCYHKH ((oTorpadum)
YKUBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHYHUBOCTH.

JlagopaTopHas padora «lccienoBaHue 3aKOHOMEPHOCTEH MOAU(DUKAIIMOHHON H3MEHUHWBOCTH.
ITocTpoeHre BapUallMOHHOTO psiia U BApUAIMOHHON KPUBO».

IpakTnyeckas padora «MyTanuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIpENnapaTax)y.

Tema 14. I'eneTuka 4yenoBeka

Kapuotun denoBeka. MexayHapoaHas mporpamMma HCCIEIOBaHHMS T€HOMa dYeJioBeKa. MeToIbl
M3YYeHHUs] TEHETHKH YelIOBeKa: IeHEeaJIOTHYECKHid, OJM3HENOBBINA, UTOTEHETHYECKUH, TOIYIISIIHOHHO-
CTaTHCTUYECKH, MOJIEKYIsIpHO-TeHeTHYeckuii. CoBpeMeHHOe OIpe/ieieHHe TeHOTHIA: TTOTHOTeHOMHOE
CEKBCHHPOBAHWE, TE€HOTUIIMPOBaHME, B TOM uucie ¢ nomoinpto III[P-ananuza. HacnencrBeHHble
3a00JieBaHUsl 4ejoBeKka. ['€HHbIE W XPOMOCOMHBIC OOJIC3HM 4YeJIOBeKa. bBoJe3HH ¢ HaclieJICTBEHHON
MPEIPaCIIONIOKEHHOCTEI0.  3HAUE€HUE MEIUIMHCKOW TeHETHKH B TPEAOTBPAlICHHH W  JICUCHUHU
TeHETHUYECKUX 3a00JIeBaHMil YeloBeka. MellnKo-reHeTHYecKoe KOHCYIbTHpOBaHue. CTBOJIOBBIE KIIETKH.
[loHsITHE «TEHETHYECKOTO Tpy3ay». ODTHYECKHE AacleKThl HCCIEJAOBAaHMK B 00JAaCTH peIaKTHPOBAHUS
TE€HOMA M CTBOJIOBBIX KJIETOK.

l'enernueckre (GaxkTophl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YeNOBEKa K (U3NYECKOMY U
XUMHYECKOMY 3arpsi3HEHUIO OKpY’Karomiel cpensl. ['eHeTndeckas MpenpacroioKeHHOCTh YeJloBeKa K
MaTOJIOTUSIM.

JleMoHCcTpanun

Tabmumer u cxemsel: «Kapwmotum demoBeka», «MeToapl W3YYCHHS TEHETUKH YEJIOBEKay,
«I'eneTnyeckue 3a001€BaHMS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHre U aHAIN3 POAOCIOBHOM.

Tema 15. Cesexkuusi opraHusMoB

JomecTtukanus u ceneknus. 3apoXk/IeHHe celeKnn 1 qomectukanui. Yuenne H. V. Basuiosa o
LenTpax mpouCXOXAEHUS U MHOr00Opasusi KyJIbTypHBIX pacTeHHH. Posb cenekunu B cO3AaHUM COPTOB
pacTeHHui U OpoA KUBOTHBIX. COpT, MOPOAa, MTaMM. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHOU
mmenunBocty H. 1. BaBuioBa, ero 3Ha4eHHE TSI CETIEKIIMOHHON paOOTHI.

Mertoap! cenekunoHHON paboThl. McKyccTBeHHBIH OTOOp: MacCOBBIM U MHAWBUAYAIbHBINA. JTambl
KOMOWHAIIMOHHOW ceNeKuu. VchplTaHHe NPOM3BOAMTENEH MO MOTOMCTBY. OTOOp MO TeHOTHIYy ¢
TTOMOIIIBIO OTIEHKH (PEHOTHIIA TIOTOMCTBA U OTOOP IO TEHOTHITY ¢ TIoMoIIbio aHamm3a JJHK.



HcKycCTBeHHBIN MyTareHe3 Kak METOJ CCJICKIIMOHHON paboThl. PagualiMOHHBIA M XUMHYECKHI
MyTareHe3 KaK HCTOYHHK MYTaluid y KyJIbTypHbIX (OpM opraHu3moB. lcmonp3oBaHne I€HOMHOIO
penakTupoBaHusi U MeToAoB pekoMOmHaHTHRIX JHK ans monmydeHuss mcxomHoro matepuana Auis
CEJIEKIIMH.

[lony4yenne nonmruionnos. BHyTrpuBugoBas ruOpuauzanus. BIM3KOpOACTBEHHOE CKpEIMBAHME,
nnu uHOpuzuHr. HeponcrtBeHHoe ckpeuiuBaHue, WM ayTOpUOMHI. leTepo3uc M ero NpUYUHBL.
Ucnonb3oBanue rerepo3uca B cenekuumu. OtmanceHHas ruOpuamzauums. [Ipeomonenue Oecrmonus
MEXBHJOBBIX THOpUIOB. JJOCTIKEHHS CENEKIMN PACTCHUH U JKUBOTHBIX. «3€1€HAsI pegoIOYUsLY.

CoxpaHeHre U H3yYCHHE T€HETUYECKUX PECYPCOB KyJIBTYPHBIX PAaCTEHHH M X AMKHX pOAWYen
JUISL CO3JJaHHsI HOBBIX COPTOB M THOPHIOB CENbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue, coxpanenue u
YNpaeneHue 2eHemuyecKUMY pecypcamu CenbCKOXO3AUCTEEHHbIX U NPOMbBICIIOBLIX JICUBOMHBIX 6 YEelAX
VAYYUIEHUS. CYUEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, IUHUL U KPOCCO8, 8 MOM HUCTe C NPUMEHEHUEM
COBPEMEHHBIX MEMOO0E HAYYHBIX UCCAEO08ANULL, NePedosblX UOel U NEPCHEKMUBHBIX MEXHON02UH.

JdeMoHcTpanuu

IMoptpersr: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesuenko, b. JI.
Acrtaypos, H. bopnoyr, /1. K. benses.

TaOnuue! u cxemsl: «LleHTpBI TPOUCXOXKICHNS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHONH W3MEH4YMBOCTHY, «Metonpl cenekunn», «OTnanéHHas
rudpuau3anusy, «MyTtareHes».

JlabopaTopHasi padora «/3ydyeHne COPTOB KYNBTYPHBIX pPACTEHUH H TOPOJ JOMAITHUX
AKHUBOTHBIX).

JlaGopaTopHas padoTa «lI3yueHre METOIOB CETEKINH PACTEHU.

IIpakTuyeckast padota «[IpuBuBKa pacTeHUI».

IOkckypeuss «OCHOBHBIE METOABI M JIOCTIDKEHHUS CENeKUMH pPacTeHHWH M IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (pepMy, COPTOHUCIIBITATENbHBIN yYacTOK, B TEIUNTUYHOE XO3SHCTBO,
B JIa0OPATOPHIO arpOYHUBEPCUTETA UIIM HAYIHOTO LICHTPA)».

Tema 16. BuoTexHoJI0rus1 U CHHTeTHYeCKasi OMOJIOT Ul

OOBeKThl, HCIOJb3yeMble B OWOTEXHOJOTMM, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYpHI,
MHUKPOOPTAaHU3MBI, UX XapaKTepUCTHKa. TpaTulMOHHAs OHMOTEXHOJOTHsS: XJeOOoIeueHHe, MOIyuYeHHe
KHCJIOMOJIOYHBIX MIPOIYKTOB, BUHOJIEIHE. Muxkpobuonoruyeckui CHHTE3. OOBeKTHI

MUKpPOOHOIIOTHYECKHX TexHOoJorui. [Ipon3BoacTBO Oenka, aMHUHOKHCIIOT ¥ BUTAMHUHOB.

Coznanne TEXHONOTHH M MHCTPYMEHTOB IIEJIEHANIPABICHHOTO W3MEHEHHs U KOHCTPYMPOBAHHUS
T€HOMOB C IIEJIbIO TOJyYEHHUs] OPTraHM3MOB M MX KOMIIOHEHTOB, COJEp’KalluX HE BCTpEyaloluecs B
pupoie OMOCUHTETUIECKHE TyTH.

Knerounast uaxxenepusi. MeToabl KyJIbTyphl KIETOK M TKaHEH pacTeHHId U )KUBOTHBIX. KprobaHku.
Comaruueckasi THOpUIM3ALUS U cOMAaTHUECKU sMOpuoreHes. lcmnonp30BaHne TalionIoB B CENECKIMN
pactenuil. [lonyuenue MOHOKIOHANLHBIX anmumei. Hcnonv3osanue MOHOKIOHANbHBIX U NOIUKIOHATIbHBIX
anmumern 8 meduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEKOHCTPYKIHS SHUIIEKIETOK U KIOHUPOBaHUE
KUBOTHBIX. METO/ TpaHCIUIAHTALUU SIACP KIETOK. TexHonrozuu 0300poeienus, KYIbmusupogaHus u
MUKDPOKIIOHANbHO20 PAZMHONCEHUSL CENbCKOXO3AUCTBEHHBIX KYIbMYD.

XpoMOCOMHasi M TEHHas WHKeHepHsa. LICKyCCTBEHHBIH CHHTE3 T€Ha U KOHCTPYMPOBaHUE
pekomOuHanTHeIX JHK. Coszdanue mpanceennvix opeanuzmos. JIOCTKEHUS ¥ TIEPCIICKTUBBI
XPOMOCOMHOM M TEHHOW WH)XEHEPUH. DKOJIOTHYECKUE U ITHYECKHE TTPOOIEMbI TeHHON HH)KEHEPUH.

Menunuackue OuotexHonoruu. [loctreHomHass nudpoBas wMeaunumHa. [II[P-gmarHoctuka.
MeTaboIOMHBIM aHaIN3, TEHOLEHTPHUUECKUM aHaIN3 MPOTEOMa YellOBEeKa Ui OLIEHKU COCTOSHUS €ro
30pOBbs. VcTonb30BaHHE CTBOJIOBHIX KIETOK. TapreTHas Ttepamusi paka. 3D-Omowmxkenepus uist
pa3paboTku (pyHIAMEHTAIBHBIX OCHOB MEAWIMHCKHX TEXHOJOTMH, CO3AaHUS KOMIUICKCHBIX TKaHEH
COYETaHHMEM TEXHOJIOTUH TPEXMEpPHOro OuonmpuHTHHTa W ckaddonguara s pemeHus 3agad
MEepCOHATM3UPOBAHHON MEUIIMHBI.

Co3maHue BEKTOPHBIX BakIMH C IIeNbl0  oOecredeHus] KOMOWHHMPOBaHHOM 3alllUTBl  OT
Bo30yauteneii OPBU, ycraHoBiIeHHE MOJEKYJSIPHBIX MeXaHu3MoB (QyHKuuoHupoBaHust PHK-
coJieprKallliX BHPYCOB, BBI3BIBAIOLINX 0CO00 OMacHbIe 3a00IeBaHNs YeJI0BEKA U )KUBOTHBIX.

JeMoHCcTpanun

Tabmumsl 1 cxeMbl: «lcrmonp30BaHNEe MHKPOOPTAaHU3MOB B TPOMBIIIJIEHHOM IPOWU3BOACTBEY,
«Kierounas nnxeHepus», «['eHHas HHKEHEPU.



JlaGopaTopHasn padoTa «l3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «llomyuyeHrne MOJOUHOKUCIBIX TPOIYKTOBY.

IkcKkypenst «bHOTEXHOIOTHS — BaKHEUIIIas MPOU3BOIUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaeHne u pa3BuTHE IBOJTIONUOHHBIX NPEACTABJIEHUI B OH0JIOTUH

OpomonionHass teopus Y. [apsuna. IlpenmochIKd BO3HMKHOBEHHS mapBHHHM3MA. JKU3HE U
Hay4Has aestenbHocTh Y. JlapBHuHA.

JBwxkymue cwibl 3Bomonuu BupoB no Y. JlapBuHy (BBICOKAas HWHTEHCHUBHOCTb PAa3MHOMKEHHS
OpPTraHU3MOB, HAcJEICTBEHHass M3MEHYMBOCTh, OOppba 3a CyLIECTBOBAaHHE, ECTECTBCHHBIM U
HCKYCCTBEHHEBII 0TOOD).

Odopmnenne cunreTnueckod Teopuu sBomouun (CT3). HeilirpansHas Teopus SBOJIOIMH.
CoBpeMeHHasi 3BOJIIOLMOHHAs Ouojorud. 3HAUYEHHE SBOJIOLMUOHHON TeOopuH B (OPMUPOBAHHUU
€CTECTBEHHO-HAyYHON KapTUHBI MHUpA.

JdeMoHcTpanuu

Ioptpetsi: Apuctotens, K. JIunneit, XK. b. Jlamapk, 9. XK. Cent-Unep, XK. Krosse, Y. lapun, C.
C. YerBepukos, U. U. IlImansraysen, k. Xonzaeity, [. K. benses.

Tabmuret u cxemsr: «Cuctema xuBoit npupossl (o K. JlmaHe0)», «JlecTHHIIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3Mm GpopMUPOBaHUS IPUCTIOCOOJICHUN Y pacTeHUH U KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapuipyra mytemectBuss Y. [apeunay, «Haxonku Y. apBunay, «®opmbl 60psrObI 3a
cymectBoBaHuey, «llopoapl TomyOeit», «MHoroobpasue KymbTypHBIX (opM KammycTe, «llopoms
JOMAIIIHUX JKUBOTHBIX», «CxeMa oOpa3zoBaHusi HOBBIX BUOB (1o Y. JlapBuny)», «Cxema COOTHOILICHHS
JBWOKYIIUX CHJT 3BONIOINNY», « OCHOBHBIE MOJIOKEHUS CHHTETHUECKOH TEOPUH 3BOIIOLIMNY.

Tema 2. MUKpPOIBOJIIOUHS U €€ Pe3yabTaThl

Iomynauus kak oieMeHTapHas eauHuna dSBomonud. COBpEeMEHHbIE METOJAbl  OLIEHKH
TEHETHUECKOTO pa3HooOpa3usi W CTPYKTYphl momynsnuii. l3meHeHne reHodoHIA MOMyNSIUHA Kak
3JIEMEHTAPHOE HBOJIIOLMOHHOE SIBJIEHHE. 3aKOH TeHeTndeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OnemeHTapHble  (akTopbl  (IBIKYIIME  CHJIBI)  JBOJIONMM. MyYTallMOHHBIH  mpolecc.
KomOunatuBHas u3MeH4nBOCTh. Jlpelid TeHOB — ciydvaiiHble HEHAINpaBJICHHBIE W3MEHEHHS YacTOT
aieneid B momymauusx. Oddext ocHoBarens. Ipgexm Oymuirounozo eopaviuika. CHudicenue
2EHeMUYecKo20 pasHoobpasus: npudunsl u cieocmsus. llposenenue s¢ghgpexma opetigha eenog 8 HorbUIUX
u manvix nonyasyusx. Murpanmu. W3onsums nomymanuii: reorpadudeckass (IIpOCTpaHCTBEHHAs),
Ononormueckas (penpoayKTUBHAS).

EcrectBeHHbIli 0TOOp — Hampamisitoumidi (akrop ssomound. Popmbl eCTECTBEHHOro oTOOpa:
JBIDKYIIWHA, CTaOWIM3UPYIOMINH, pa3pbiBatonmid (qu3pynTHBHEIA). [TonoBoit or6op. Bo3HukHOBeHHE 1
3BOJTIOLIMS COLMABHOTO TTOBEACHNS KUBOTHBIX.

[IpucnocoOneHHOCTs ~ OpPraHU3MOB  KaK  Pe3yJibTaT  MHUKPOAIBOJIOLMH.  BO3HMKHOBEHHE
MPUCHIOCOOJIEHUH Y OpraHu3MoB. Apomopdo3bl U uanoagantauuu. [IpuMepbl NpucOcOOIeHHUN Yy
OpPTaHU3MOB: MOpdOJIOTHIecKHe, (usnonornyeckue, OMOXMMHYECKHE, MOBEIEHYECKHE.
OTHOCHTENIEHOCTH IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bup, ero kpurepuu u cTpykTypa. BumooOpazoBanue Kak pe3ysibTaT MUKPO3BOIIOUUH. M3omsmust —
KIItoueBOW  ¢akTop BHmooOpazoBanus. Ilytm m cmocoObl  BHI00Opa3OBaHUS: aJUIOMATPHUYECKOE
(reorpaduueckoe),  cuUMIaTpuYeckoe  (IKOJOTHYECKOE),  «MTHOBEHHOE»  (TIOJIMILIOWIAM3ALHs,
ruOpuau3anus). JnuTensHOCTh SBOIIOIMOHHBIX MPOLECCOB.

Mexanu3mbl HGOpMUPOBAaHUS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Poutb 3BOMIOLIMOHHON OMoOJIOrUy B pa3paboTKe HAyYHBIX METOJIOB COXpaHEeHHs OnopazHooOpasusl.
MHUKpPO3BOIIOLHUS U KOIBOJIOLUHMS apa3sUTOB U MX X03s€B. MexaHu3Mbl (JOPMUPOBAHUS YCTOMYMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JleMoHCcTpanun

IToptpersr: C. C. YeTBepukos, 3. Maiip.

Tabnuie! u cxemsl: «MyTallMOHHAs! U3MEHYMBOCTbY, «IlomyJsiiuoHHas CTPYKTypa Buaa», «Cxema
nmposiBiieHHs 3akoHa Xapan—BaiinOepray, «/IBIKyLIue CHIIBI 3BONIOLUN», «IKOIOTUYECKAS H3OJSALMS
MOMYJISIUNA CEeBaHCKOM popenu», «I'eorpaduieckas H30IALKS TUCTBEHHULIBI CHOUPCKOM 1 TUCTBEHHUIIBI



naypckoit», «llomyssiMOHHBIE BOJHBI YHUCJIEHHOCTH XHWIIHUKOB M JKepTB», «Cxema nedcTBUs
€CTECTBEHHOr0 0TOOpa», «PopMbl OOPHOBI 3a CylIeCTBOBaHUEY, «VIHIyCTpUaNbHBIH METaHU3M»,
«KuBble uckomaemeie», «[lokpoBuTeNbCTBEHHAsT OKpacka >KUBOTHBIX», «[Ipemynpexknaromasi okpacka
KHUBOTHBIX», «Dusnonorndyeckue  anantauum»,  «lIpucmocobieHHOCTs  OpraHu3MoB M €€
OTHOCUTENBHOCTEY», «Kpurepun Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B npupone», «CrocoObl
BHmooOpa3zoBaHus», «l eorpaduueckoe BHmooOpa3zoBaHWE TPEX BUIOB JAHMABIIICH», «IKOJOTHIECKOE
BUA000pa30BaHKe BUIOB CHHUIY, «llonmumnonnsl pactenuity, «KamycTHo-peaednblii THOPHI.

ObopynoBanue: repbapud pacTeHHH, KOJUIGKIMHM HACEKOMBIX, uydella NTHLl M 3Bepedl cC
IpUMepaMH Pa3INYHBIX HPUCIIOCOOICHUH, dydena NTUL U 3Bepeil pa3HbIX BUAOB, repOapuu pacTeHHI
ONMU3KUX BUAOB, 00pPa30BaBILMXCS Pa3TMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padoTa «BpIsBIIeHNE H3MEHINBOCTH Y 0CO0EH OHOTO BUAAY.

Jladopatopnass  pabora  «lIpucmocoOiieHMsT  OpPraHM3MOB W HX OTHOCHTEIbHAS
Ie7IECO00Pa3HOCTDY.

Jla6opaTopHas padoTa «CpaBHeHHE BUAOB IO MOPHOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3IBoJIIonus H €€ pe3ybTaThl

Metoapl u3yueHus: Makposomouud. IlaneoHTonornuyeckue MeETOABl H3YYEHHs HBOJIIOLMU.
[lepexonnsie Gopmel U puIOreHeTHYECKHE PSAABI OPraHU3MOB.

Buoreorpadguueckre MeToabl m3ydeHus sBononun. CpaBHeHue (Guopbl 1 QayHbl MaTEpPUKOB H
ocTpoBoB. buoreorpadudeckue odbmactu 3eMian. BUIbI-3HIEMUKN U PETAKTEHI.

OMOpHOJIOTHYECKHE M CPAaBHUTEIBHO-MOP(OJIOrHYECKHE METOAbl  HM3YYCHHUS  SBOJIOLHH.
l'eneTnyeckrie MeXaHWU3MBl OBOJIOINMHM OHTOTEHE3a M TIOSBJICHUS DBOJIONMOHHBIX  HOBIIECTB.
l'omonorvynple W aHalOrMYHBIE OpraHbl. PyanMmeHTapHbBIE OpraHbl M aTaBU3Mbl. MOJEKYJISpHO-
TeHEeTHYECKHE, OMOXUMHUYECKUE U MAaTEMaTHIECKUE METOAbI U3yUCHUS IBOIIOIMU. | OMONIOTHYHbIE TEHBI.
CoBpeMeHHBIE METOJIBI IOCTPOCHUS (PHIOTEHETHIECKUX IEPEBBEB.

XpPOMOCOMHBIE MYTALIUH U 3BOJIIOLIUS] TEHOMOB.

OO0mue 3akoHOMEpPHOCTH (TpaBwiia) HBONOUWHU. [lpunyun cmensvt @yukyuti. HeoOpaTuMocTb
SBOJIIOIHMU. AJJaniTUBHAS pajuanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.

JdeMoHcTpanuu

IToptpetsr: K. M. Bap, A. O. Koanesckwuii, @. Mromnep, 3. I'ekkens.

TaOnuie! 1 cxeMbl: «DUIOTEHETHUECKUH P JIOLIAIN», «APXEONTEPUKCY, «3BEPO3yObIe AIIEPhI»,
«Creronedansy, «Punnodpurte»y, «CemeHHBIE ManopoTHHKH», «buoreorpaduveckue 30HB 3eMiny,
«peitd koHTHHEHTOB», «PenukTel», «HauanbHbele cTaguyM 3MOPHMOHAIBHOIO PA3BUTHS MO3BOHOYHBIX
XKHUBOTHBIX», «[ OMOJIOTHYHBIE ¥ aHAIOTUYHBIC OPTaHb), «PyIUMEHTBI», «ATaBU3MBI», «XPOMOCOMHEIE
HaOoOphl YeloBeKa W INuUMIIaH3e», «[JlaBHBIE HaMpaBICHUS 3BOMIONUN», «OOIIMe 3aKOHOMEPHOCTH
SBOJIFOLIMN.

OObopynoBanue: KOJJICKLHUH, repOapuy, MYJSDKH HMCKOIAEMBIX OCTaTKOB OPTaHU3MOB, MYIIDKH
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYIMMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue u pa3BuTHE KU3HU HA JeMile

HayuHble THTIOTE3BI TPOUCXOXKICHUS XU3HM Ha 3emiie. AOHoreHe3 W maHcnepmus. J(oHay4HbIe
MPECTaBICHUS O 3apOKICHUU JKU3HU (KpeauuoHu3M). [ MrmoTesa moCTOsSHHOTO caM03apOKACHUS KU3HH
n e¢ omposepkeHue omneitaMu @. Pemu, JI. Cnammanuanu, JI. Ilactepa. IlpoucxoxxiaeHue X W3HU U
acTpOOHOJIOTHSL.

OcHOBHBIE 3Tambl HeopraHudeckoil sBomouuu. IlmanerapHas (reojoruyeckasl) 3SBOJIOLMA.
Xumuueckasi 3BOMOLUS. AOHOTEHHBI CHHTE3 OPraHMYeCKMX BelecTB M3 Heopranmueckux. Omeir C.
Munepa u I'. FOpu. O6pa3oBanue nonuMepoB u3 MoHoMepoB. KoarepsarHas rumnotesa A. M. Onapuna,
rUroTe3a nepBuyHoro OyiapoHa Jk. Xonaelina, reHerndeckas runoresa ['. Mémnepa. Putosumer (T. Uek)
u runotesda «vmupa PHK» Y. I'nnbepra. @opmupoBanue MeMOpaH U BOZHUKHOBEHHE POTOKIIETKH.

Uctopus 3emiin 1 MeTO/IbI €€ M3yueHHs. VckonaeMbie OpraHndeckue OCTaTKU. [ eOXpOHOIOTHS U
e¢ Mmeronpl. OTHOCUTENBHAS W aOCONOTHAS T€OXPOHOJOTHs. ['e0XpoHOIOrHYecKas MIKana: 30HBI, 3PHI,
MEPUOJIBI, STIOXH.

Hauanbnbie sTamnel oprannyeckoit 3sostonun. [losBiaeHne 1 5BOIIONHS HEPBBIX KIETOK. DBOIIOLHUS
MeTabonu3ma. Bo3HUKHOBeHHE MepBHIX 3KkocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIIIICHKH KaK aHaJIor
nepBbIX Ha 3emiie coodmecTB. CTpoMaToIuThL. [IpOKapHOTEI B DYKapHUOTEHI.



IIpoucxoxaenne dykapuoT (CHMOWOTEHE3). BOJIOIMOHHOEC IPOMCXOXKICHHUE BHPYCOB.
[IponcxoxneHre MHOTOKJIETOYHBIX OPTaHM3MOB. BO3HHMKHOBEHHE OCHOBHBIX IPYII MHOTOKJIETOYHBIX
OpPTraHHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONMM BHICIIUX pacTeHuid. OcHOBHBIE apoMopho3bl pacTeHHid. Bbixon
pacteHuii Ha cyury. [losiBieHHe CIOPOBBIX pacTeHHI M 3aBoeBaHHE MMM CymH. CeMEHHbIE pacTEHUs.
[IpoucxoxneHue IBETKOBBIX PaCTEHUM.

OCHOBHBIE 3Tanbl BOJIOLUUH KUBOTHOTO Mupa. OCHOBHBIE apoMOpQO3bl KUBOTHBIX. BeHnckas
(ayna. KemOpuiickuii B3pbIB — IOSBIICHHE COBPEMEHHBIX THITOB. [lepBbie XOpAOBHIE )KUBOTHBIE. JKU3HB B
BOJe. OBOJIONMS TO3BOHOYHBIX. Ilpomcxoxaeame ampubOuit w pentwiuii. [IpomcxokmeHue
MIIeKonuTalomux © nTul. [lpuHiun kmodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMH U
[I03BOHOYHBIMH KMBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3emie HO 3paM U TEpHOAAM: apxei, MpoTepo3oi, Maneo30il, Me3030H,
KaitHo30#. OOImmas XapaKTepHUCTHKAa KJIMMaTa W T'EOJIOTMUECKHX IporeccoB. IlosBieHwe M pacuBeT
XapaKkTepHBIX OPraHU3MOB. YTiIeo0pa3oBaHue: ero yCIOBUS U BIMSHUE HAa Ta30BbIi COCTaB aTMOCQEPHIL.

MaccoBble BBIMUpPaHUS — SKOJIOTUYECKUE KPU3UCHI Mpouuioro. [IpHunHbl U clieACTBUS MacCOBBIX
BeIMUpaHuil. COBpeMEHHBI DJKOJOTHMYECKWH KpU3WC, ero ocoOeHHocTH. lIpobnema coxpaHeHUs
O6ropaszHooOpa3us Ha 3emie.

CoBpeMeHHasi cUCTeMa OpraHudeckoro wMwupa. llpuHOMnel KmnaccUpUKALUK  OPTaHU3MOB.
OCHOBHbIE CUCTEMATUYECKHE I'PYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: ®. Pemu, JI. Cnamnanuanu, JI. Ilactep, M. M. MeunukoB, A. M. Onapun, J[x.
Xonneiin, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuiel u cxembl: «Cxema ombita ®. Pemu», «Cxema ombita JI. IlacTepa mo u3ydeHuro
caMo3apoKIeHUs KU3HI», «Cxema onbita C. Munnepa, I'. FOpu», «9T1ambsl HeopraHuyeckoil IBOIOLUNY,
«'eoxpoHoOTHUecKas mkaia», «HadanpHble 3Tambl OpraHUYECKON IBOIIONUNY, «Cxema oOpa3oBaHUs
JYKapuoT MYTEM cuMOMoreHesza», «Cucrema XMBOW MpHUpOAb», «CTpoeHHe BUpycay, «ApoMopho3sl
pactenuit», «PuHnodute», «OIHOKIETOUHBIC BOAOPOCIN», «MHOTOKJIETOUHBIC BOJAOPOCITN», «MXn»,
«[lanopotaukm», «l'onocemeHHble pacTeHUs», «OpraHbl IBETKOBBIX pacTeHHi», «Cxema pa3BHTHUS
XKHUBOTHOTO MHpa», «ApomMopdo3bl XUBOTHBIX», «lIpocreiimme», «Kumeunononoctueie», «llmockue
yepBu»,  «UnenucroHorue»,  «PuiOb»,  «3emHOBOmHBIEY»,  «lIpecmbikatommuecs»y,  «IITHUIB,
«Munekonuraromuey», «Pa3Butue xu3HU B apXxeUckon spe», «Pa3BuTue KU3HU B MPOTEPO3OMCKON 3pey,
«Pa3BuTHE XM3HU B MAJIECO30MCKOU 3pey, «Pa3BuTue XU3HU B ME3030iCKOl 3pe», «Pa3BuTHE KU3HU B
KaifHO30¥cKoM 3pey, «CoBpeMeHHast cucTeMa OpraHHYECKOTr0 MUPay.

O6opymoBanue: repbapuu pacTeHUU PAa3IUIHBIX OTACIIOB, KOJUICKIIMH HACEKOMBIX, BIIAYKHBIC
npenapaTsl JKUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIGKIMM HIVIOKOXKHX, CKEJEeTbl IT03BOHOYHBIX
XKHUBOTHBIX, 4ydeJa NTHI M 3BEpeH, KOJUICKIHMH OKAMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMbIX, MYJISKH
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnas jgadopatopHas padora «MogenupoBanue onbeltoB Mumiepa—tOpu no uzydenuto
a0MOTrCHHOTO CHHTE3a OPraHUYeCKUX COSJAMHEHUN B IIEPBUUHOM aTMochepey.

JlabopaTopHas padoTa «lI3ydeHue u onrcaHue NCKOMAEMBbIX OCTATKOB IPEBHUX OPTaHU3MOBY.

IpakTnyeckas padora «M3yueHne ocoOEHHOCTEH CTPOCHUSI PACTCHUH Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «lI3yueHre 0COOEHHOCTEH CTPOEHHS TO3BOHOYHBIX KUBOTHBIX .

Tema 5. IIpoucxo:kaeHue Yej0BeKa — AHTPONOTeHe3

Pa3nens! u 3anaun anTpononoruu. MeTo 1l aHTPOIOIOT HH.

CraHOBIIEHHE TIPEJCTABIEHUH O MPOMCXOXKIECHWM 4YeJOBEeKa. Penmurmos3Hbie  BO33pEHUS.
CoBpeMeHHbIE HAyYHBIE TEOPUH.

CX0JIICTBO 4eNOBEKa C >KMBOTHBIMH. CHCTEMaTHUYeCcKOe IOJIOKEHUE dYenoBeka. CBUIETENbCTBA
CXOJICTBA YEJIOBEKA C JKUBOTHBIMHU: CPAaBHHUTEIbHO-MOPQOIOTHIECKre, 3IMOpHoIoruieckue, Gpu3noiIoro-
OmoxuMuyeckue, TmoBeaeHdeckne. OTnH4us deloBeKa OT JKUBOTHBIX. lIpAMOXoXaeHMe M KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra ¥ BTOPOI CUTHAJIBHON CHCTEMBI.

HBwxkyne cunbl (akTopsl) aHTPONOTreHe3a: OHMONOorHYecKhe, couuanbHble. COOTHOILIEHHE
OMOJIOTHYECKHX M COITUATBHBIX ()aKTOPOB B aHTPOITOTCHE3E.

OCHOBHBIC CTaIuWU aHTpOINOreHe3a. PaHHUE YeIoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYJBI) U
paHHUE MOHTHBI — OOLINE MPEIKU YeIOBEKOOOPA3HBIX 00€3bsiH U JI0/eH. ABCTPaJIONUTEKH — IBYHOTHE
npeaku Jojei. YemoBek ymenblid, epBble U3rOTOBIEHUA OpyAuil Tpyaa. UenoBek MpsSMOXOIAIIANA U



TIepBEI  BBIXOA Jromel 3a mpenmensl Adpuxu. YenoBek TelmennOeprckuii — OOMUN  MPEmoK
HEaHJEPTAIBCKOIO YEJOBEKa M YEJOBEKAa pa3syMHOro. UYeloBeK HEaHAEpPTaNbCKUN Kak BHUJA JIIOACH
XOJIOAHOTO KiIUMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIMA, JICHHUCOBCKHM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka u majacoreHOMUKa.

OBOJNIOIMSL COBPEMEHHOTO dYeloBeKa. EcTecTBeHHBIM OTOOp B TOMyNMSIUSAX —YelOBEKa.
MyTatmoHHbIH Tiporiecc u noauMopdusM. [lomynsannonnasie BoMHEL, npeiid renos, Murpanus u «3ddext
OCHOBATEJIS1» B MOMYJSILUAX COBPEMEHHOI'O YEIOBEKa.

Yenoseueckue pacel. [lonsrue o pace. bonbmire pacel: eBpornieouaHas (eBpa3uiickas), aBCcTpaio-
HerpowgHas (dKBaTOpHaIbHAs), MOHTOJIOMIHAS (a3MaTCKO-aMepHUKaHCKas). Bpems U myTu pacceneHus
YyeloBeKa II0 IulaHeTe. EJIWHCTBO uenoBedeckux pac. HaydHas HecOCTOSATENBHOCTh pacu3Ma.
[IpucnocoOeHHOCTh YelIOBeKa K pa3HbIM YCIOBHSAM OKpYXKalolieh cpenbl. BiusHue reorpaduueckoi
cpensl U npeiida reHoB Ha MOP(HOIOTHIO U (GHU3HOJIOTHIO YeIIOBEKA.

MeXIuCIUIUTHHAPHBIE METOIB B (hH3UYEeCKOM (OMOJIOTHYECKO) aHTPOIIOIOTHH. DBOIOITMOHHAS
AQHTPOIIOJIOTUS. M TalCOaHTPOMOJIOTHSI UEJIOBEUECKUX MOMyJsuuid. buocoruanbHble HUCCIeT0BaHUS
MIPUPOJIEI YelloBeKa. McciemoBanre KOABOIIOIUN OHOJIOTHIECKOTO U COIUAITBHOTO B YEIOBEKE.

JdeMoHcTpanuu

Ioptpetst: Y. Hapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuiisl U cxeMbl: «MeTOoJIbl aHTPOIIOJIOTHNY, «[ 0JIOBHON MO3T uenoBekay», «HeaoBekooOpa3Hbie
00e3bsHb, «CKelleT YeloBeKa W CKeNeT IMMIIaH3e», «PyIuMeHTH W aTaBU3MBD», «/[BIKyIIue CHIIBI
AHTPOIIOT€HE3a», «DBOJIIOLUOHHOE IPEBO YEIOBEKa», « ABCTPAIONUTEK», «HenoBek ymensiit», «HenoBek
IPSAMOXOISIIHIY, «JleHncoBckuil yenoBek» «Heanaepransinny, «KpomanboHIby, «[Ipeaku denoBekay,
«DTambl HBOJIIOIUH YeJI0BEKay, «Packl yenoBekay.

OGopynoBaHHe: MYISDKH OKaMEHENOCTeH, TpPeAMETOB MAaTepUANBbHON KyIbTYyphl IPEAKOB
yenoBeka, penponykiuu (pororpadun) KapTHH ¢ MHUGOJOTHYCCKUMH M OHUOJCHCKUMHU CHOKETaMU
MPOMCXOXKIEHHS YeJoBeka, GoTorpaduu HaXOJOK MCKOMAEMBIX OCTATKOB YeJOBEKa, CKEJIET YesIOBeKa,
MOJIeTTh Yeperia YeoBeKa M deperna MIMMITaH3e, MOJIENb KACTH YellOBeKa W KHUCTH IIMMITaH3€, MOJIENH
TOopca MPEKOB YEIOBEKA.

JlaGopaTopHasi padora «/3yueHue OCOOEHHOCTEH CTPOCHMsSI CKEJIETa YEJIOBEKAa, CBSI3aHHBIX C
MIPSIMOXO0XKICHUEM.

IIpakTu4yeckas padora «/3ydyeHne 5KOJI0rHYECKUX aJanTalil YeI0BEeKa.

Tema 6. Dkojorusi — Hayka O B3aHMOOTHONIEHHSIX OPraHU3MOB M HAJOPTaHU3MEHHBIX
CHCTEM C OKpYskawuieil cpenoi

3apoxIeHre U pa3BUTHE IKOJIOTHH B Tpydax A. I'ymbonpara, K. @. Pynwse, H. A. Cesepriona, D.
l'exkenss, A. Tencnu, B. H. Cykaue¢Ba. Pasmenst u 3amaum skosnoruu. CBs3b 3KOJOTHH C JIPYTHMMHU
HayKaMH.

Mertoner sxonoruu. llonesble HaOmoOAeHUS. OKCIEPUMEHTHI B OKOJIOTHU: TPHUPOJHBIE U
naboparopHble. MojenupoBaHue B OSKOJIOTMH. MOHUTOPHHT OKpYKAOLIeW Cpenbl: JIOKaJTbHBIN,
PErHMOHAJILHBIN U TJI00aJIbHBIMN.

3HaueHNe HSKOJIOTUYECKNX 3HAHWW IS YelOBeKa. DKOJIIOTHYECKOEe MHPOBO33PEHHE KaK OCHOBA
CBsi3ei desioBedecTBa C Mpupoaod. DOPMHUPOBAHME SKOJOTMUYECKOM KYJIBTYPbl M 3KOJOTMYECKOM
TPaMOTHOCTH HaceJleHUsI.

JleMoHCcTpanun

Ioptpetsr: A. 'ym6onbar, K. @. Pynwe, H. A. Ceseprios, J. ['ekkens, A. Tencnn, B. H. Cykaués.

Tabmumber u cxembl: «Pazgensr axomormm», «Metomasl 3kojorum», «CxXemMa MOHHTOPHHTA
OKpY>Kalollen Cpesibi».

JladopaTopHas pa6oTa «/3ydeHne METO0B SKOJIOTHIECKUX HCCICIOBAHUIN.

Tema 7. Opranu3zmsl U cpeaa oOMTaAHUSA

Oxonorudeckue ¢GakTopel M 3aKOHOMEPHOCTH WX JAeicTBUs. Kiraccupukanus 3KOJOTHYECKHX
(dakTopoB: abuoTHueckue, OmoTHUecKwe, aHTpororeHnple. OOMMe 3aKOHOMEPHOCTH JIEHCTBHUS
skonoruueckux QakropoB. IlpaBuno wmunmmyma (K. Ilnpenrems, 0. JIuOux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTCHOOMOHTHBIE OPTraHU3MBI.

Abwnotmaeckue (akTopel. CBeT Kak dKojormdeckuit (akxrop. JledicTBHe pasHBIX yYacTKOB
COJTHEYHOTO CIIEKTpa Ha OPraHU3MBL. JKOJIOTHYECKHE TPYIIBI PACTEHHA W KUBOTHBIX MO OTHOIICHHUIO K
cBety. CurnanpHas poib cBeta. GoTonepruoaunsm.



Temmepatypa Kak odKojormuyeckuii ¢aktop. JlelicTBue Temmeparypsl Ha OpraHU3MBI.
[NolikunaoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE I CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonorndeckuil akrop. Ilpucmocobnenuss pacteHuid K MOAACPKAHUIO BOAHOTO
Oananca. Kimaccudukanus pactenuii o oTHoueHuo K Boje. [IprucnocobneHns KUBOTHBIX K H3MEHEHHIO
BOJIHOTO PEXHMa.

Cpenpl  OOHMTaHMs OPraHU3MOB: BOAHAs, HA3€MHO-BO3AYIIHAs, IIOYBEHHAs, INIyOMHHAas
MOJNOYBEHHAs, BHYTPHOpraHu3MeHHas1. OU3UKO-XUMHYECKHEe OCOOCHHOCTH CpeJ] OOMTaHMUs OPTaHU3MOB.
[IpucnocoGneHust OpraHU3MOB K KU3HHU B Pa3HBIX cpenax.

Buonornueckue putmel. Bruemnune u BHyTpeHHHE pUTMBI. CyTOYHBIE W TOJUYHBIE DPUTMBEIL.
[Iprcnoco6neHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUI KU3HH.

JKuznennsie hopmbl oprann3moB. [loHsTue o xu3HeHHON dopme. JKuzHeHHbIe HOPMBI pacTCHU:
JepeBbsi, KyCTapHUKU, KYCTapHUYKH, MHOT'OJIETHHE TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (HOPMBI
KUBOTHBIX: THAPOOHOHTHI, TeOOMOHTHI, a3p0OHOHTEI. OCOOCHHOCTH CTPOCHUS M 00pa3a >KU3HH.

buotnyeckue ¢axtoppl. Buapl OMOTHUECKHMX B3aWMOACWUCTBHIA: KOHKYPEHIUS, XHIIHUYECTBO,
cumbruo3 u ero Qopwmel. Ilapasutusm, koomeparus, MyTyaiaw3M, KOMMEHCaIH3M (KBapTHPaHTCTBO,
HaxyeOHnuecTBo). Herpoduyeckue B3aumozeicTBus (Tomudueckue, ¢opuueckue, Ghadpuueckue).
3HayeHrne OMOTUYECKUX B3aUMOJICHCTBUI sl CYIIECTBOBAHUS OPTaHU3MOB B cpee ooutanus. [TpuHmn
KOHKYPEHTHOT'O UCKITFOUEHHSL.

JdeMoHcTpanuu

Tabmurel 1 cxeMbl: «JKojormdeckue (GakTopel», «CBETOBOM CIIEKTP», «DKOIOTUIECKUE TPYIIIIHI
JKMBOTHBIX I10 OTHOIICHHUIO K CBETY)», «TCHJ]OKpOBHBIC JKHBOTHBICY, «XOJ’IOI[HOKPOBHBIC KHUBOTHBICY,
«DU3MOJIOTUYECKUE aJanTallid KUBOTHBIX», «Cpembl OOWTaHWsS OpraHu3MoB», «buosoruueckue
put™el»y, <«OKuzHenHele ¢opMmbl pacTeHMit», <«OKu3HeHHBIe (OPMBI KHBOTHBIX», «IJKOCHCTEMA
LIUPOKOJIUCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOro jecay, «llemun mnutaHus», «XUILIHAYECTBOY,
«ITapazuTtmzmy, «Konkypenmusy, «CuMomo3», «KommeHcammuzmy.

Ob6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, MPUCHOCOOJNEHHBIX K BIMSHHUIO Pa3IHMYHBIX
9KOJIOTMYECKUX (haKTOpPOB, repOapvu CBETONIOOMBBIX, TCHEIIOOMBBIX M TCHEBBIHOCIHBBIX PACTCHUM,
CBGTOJ'I}O6I/IBBIG, TEHETIOOMBLIE M TEHEBBLIHOCIHMBBIE KOMHATHEIE pacTeHusd, rep6ap1/m 1 KOJUJICKIIMU
TETUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX pAacTEHHWH, uydena MTHLI M 3Beped, repbapun
pacTeHuii, OTHOCSIUXCS K Turpoduram, kcepoduram, Me30puTaM, KOMHATHBIE PACTEHUS TaHHBIX TPYIII,
KOJIJICKIIMHU JKMBOTHBIX, O6I/ITaIOHII/IX B pa3HBIX Cpcaax, rep6ap1/m 1 KOJUICKIINHU paCTeHI/Iﬁ " )KUBOTHBIX,
o0JIaZalolINX YepTaMyu MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCJIOBHM KHM3HHM, repbapuu u
KOJIJIEKIIMU PACTEHUI M ’KMBOTHBIX Pa3IMYHbBIX )KU3HEHHBIX ()OPM, KOJJIEKIIMHU KUBOTHBIX, YHaCTBYOLINX
B pa3JIM4YHbIX OMOTHYECKUX B3aHMOI[eI7[CTBH;IX.

JlaGopaTopHas padoTa «BpIsBieHHE NPUCTIOCOOICHH OPTraHU3MOB K BIIUSTHUIO CBETaY.

JlaGopaTopHasi padoTa «BrIsiBIeHHE PUCITOCOOTICHUI OPraHU3MOB K BIMSHUIO TEMIIEPATYPhD».

JlagopaTopHas padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HBIX MECT OOUTAHMUSI.

Tema 8. JkoJ10orusi BUAOB U MO

OKOJIOrn4ecKue XapakTepucTUKu nomyisuud. Ilomynsimmsa kak Ouonormueckast cuctema. Poinb
HEOJTHOPOJHOCTH cpelibl, (U3NIECKUX 0aphepoB M OCOOCHHOCTEH OMOJOTMH BUJIOB B (POPMHUPOBAHWH
MIPOCTPAHCTBEHHON CTPYKTYpHl TOmMyssiiuid. OCHOBHBIE TIOKa3aTeNW TOMYJSIINA: YHCICHHOCTD,
IUIOTHOCTh, BO3pacTHasi W TOJOBas CTPYKTYpa, POKIAEMOCTb, MPHPOCT, TEMII POCTa, CMEPTHOCTH,
Murpanus.

Dxoyoruyueckasi CTpykTypa nomy siiun. OTeHKa YUCICHHOCTH MOMYJ A, JlnHaMuKa MOy ISIHH
u e¢ perynsuusa. buorndeckuii moTeHman nonysuuy. MoaenupoBaHie AMHAMUAKY nomyisinuu. Kpuseie
pocTa YHMCICHHOCTH mNOmMynsiuuu. KpuBble BbDKMBaHUS. Perynsius 4uCIEHHOCTH NOIMYJSIIUA: pOJb
q)aKTOpOB, 3aBUCAIINX W HE 3aBUCAIINUX OT INNIOTHOCTH. DKOJIOTHIECKHUE CTpaTe€ruu BUJI0B (r' n K-
CTpaTeryH).

[onsaTHe 06 3K0NOrMUecKoil HUIIe Buaa. Mecroobutanue. MHOroMepHas MOJeNb SKOJIOTMYECKOM
numu [Jx. M. Xatunncona. Pazmepsl akosiorndeckoi Huid. [ToTeHnnanbHas U peaiu30BaHHAs HUIIIY.

Bun xak cucreMa momy i, Apeaitsl BUIOB. BUITBI 1 X )KM3HEHHBIE CTPATETHH. DKOJIOTHUCCKIE
9KBUBAJICHTEI.

3aKOHOMEPHOCTH TOBEICHHS M MUTPalWil >KUBOTHBIX. BHONOTHUecKHMe HWHBA3WU UY>KEPOIHBIX
BUJIOB.

JeMoHCcTpanun



IToptper: k. Y. XaTunHCOH.

Tabmuuel U cxeMbl: «DKOJIOTHYECKHE XapaKTEepPUCTHKM mnomyisinun», «llpocTpancTBenHas
CTpYKTypa momynsiuun», «Bo3pacTHble mupamunsl momymsanun», «CKOpPOCTh 3acesieHUs] MOBEPXHOCTU
3eMiH pa3TUuHBIMU OpranuzMaMm», «Mozens skonorndeckoi Humu . Y. XaTtanHcoHay.

ObopynoBanue: repoapuy paCTEHUH, KOJUIEKIIUH KUBOTHBIX.

JladopaTtopHas padoTta «I[IprucrocoOneHms ceMsH pacTeHUH K PacCeICHUIOY.

Tema 9. Dkosorus cooduIecTB. IKOIOrHYECKHE CHCTEMBbI.

CoobuiectBa oprann3MoB. broneHnos u ero ctpykrypa. CBs3u MEKAY OpraHu3MamMu B OMOLIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. J[x. Tencnu). OyHKIHOHAIBHBIE OJOKH OPraHU3MOB B
9KOCHUCTEME: MPOYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudecknue ypoBHHU. Tpoduueckie Henu u CeTH.
Abuotndeckue 610ku 3KocucTeM. I1o4BbI M UiIbl B 9K0ocucTeMax. KpyroBopoT BelecTB 1 MOTOK SHEPIUu
B DKOCUCTEME.

OcHOBHBIE MOKa3aTeIn 3KocucTeMbl. buomacca u mpoayKius. JKOIOTHUECKUE MUPAMHIBI YUCET,
O0romMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @nykmyayuu. HanpaBrneHHBIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKLeccuu. llepBuyHbIle M BTOPUYHBIE CYKLECCHM M MX MPUYUHBL.
AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimMakcHoe coobiectBo. bruopasnoobpasue 1 moiHOTa
KpYrOBOpPOTa BELIECTB — OCHOBA YCTOWYHNBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOcucmeMvl 03€p U pek. IKocucmemvl Mopel U OKeaHos.
Dkocucmemuvl myHOp, 1eco8, cmeneti, NyCHmbvlHb.

AHTpONOreHHbIE SKOCUCTEMBL. ATpo3KocucTeMa. ATpoueHo3. Paznuunsa Mexay aHTpONOTreHHbIMU
U IPUPOTHBIMH IKOCHCTEMAaMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. lopoackas ¢umopa u  dayHna.
CuHanTponm3anus Topoackord QayHbl. buomormueckoe M X03gWCTBEHHOE 3HAUEHHE arpodKOCHCTEM U
ypOO3IKOCHUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aUMOCWCTBHI OPraHU3MOB B dKOcHCTeMax. Posb
KACKAoHo20 3phexma u 6u006-30upukamopos (Kiouesvlx 6U008) 6 (QYHKYUOHUPOSAHUU IKOCUCHEM.
[lepeHoc »HepruM M BEIIECTB MEXKIYy CMEXKHBIMH 3KOCHCTEMaMHd. Y CTOWYMBOCTH OPraHU3MOB,
HOHYJ'IH]_[I/If/'I " DKOCUCTEM B YCJIOBUAX €CTCCTBCHHBIX U aHTPOIIOI'€HHBIX BOSJIGfICTBI/IfI.

Mexanusmul 6030eticmeuss 3a2psA3HeHUll pa3HbIX MUNO0E HA CYOOP2AHUBSMEHHOM, OP2AHUSMEHHOM,
NORYAAYUOHHOM U IKOCUCHIEMHOM YPOGHSX, OCHOBbl IKOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmausi. MeTo1010THsI MOHUTOPHHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCHCTEM.

JdeMoHcTpanuu

[optpet: A. Ix. Tencnu.

Tabmuuer m cxembl: «CTpykTypa OunoueHo3a», «OKOCHCTEMa UIMPOKOJIMCTBEHHOIO Jiecay,
«KocucTeMa XBOWHOTO Jecay, «DyHKIMOHALHBIE TPYIIBI OPTaHU3MOB B 3KOcHcTeMe», «KpyroBopot
BelIecTB B 3KocucteMe», «llemm muranws (macTOWIIHAs, HETPUTHAsS)», «IKOJOTHMYECKas MMHPaMuaa
qrcen», «IKOoJIOTnIecKas nupaMuaa OnoMacce», « QKOJOorHuecKas nupamuia sHeprun», «O0pasoBanue
Oonota», «llepBuuHas cykueccus», «BoccraHoBieHHE yeca mociie HoXxapa», «IKOCHCTEMa 03epay,
«ArpoleH03», «KpyroBopoT BEIECTB U ITOTOK SHEPTHHU B arpoueHosey, «llpumepsr ypbosakocuctem.

ObopynoBanue: repOapul pacTeHH, KOJJIEKIIMM HAaCEKOMBIX, dydena NTHIl U 3Bepei, repbapun
KYJIFTYPHBIX M JUKOPACTYLINX PACTEHH, aKBApUYM KaK MOJIEIb 9KOCUCTEMBI.

IpakTnyeckas padora «/3yyeHne u onucanue ypoo3KOCUCTEMBDY.

JladopaTtopHas padora «/3ydeHue pazHooOpa3us MEITKUX ITOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
IKOCHUCTEMAX.

IKeKypeusi «JKCKypeusl B THIIMYHBIA OnoreoneHos3 (B 1yOpaBy, Oepe3HsK, elNbHUK, Ha
CYXOJOJLHBIN WU TOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKypcHus «IKCKYpCHs B arpOIKOCUCTEMY (Ha T0JIE MITH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — riodanbHas dkocucTeMa

Buocdepa — obuienanerapHas o0onouka 3eMiM, TA€ CYLIECTBYET WMJIHM CYILECTBOBAJIA YKHU3Hb.
PasButne npeacrasnenuii o 6uochepe B Tpymax . 3iocca. Yuenue B. U. Bepnanckoro o 6uocdepe.
Oo6nactu 6uocepsl u e€ coctas. JKuBoe BelecTBO 0rochephl U €ro (GyHKIIHH.

3akoHOMEpHOCTH cymiecTBoBaHU Ouocdepbl. OcobeHHOCTH OHOCdepsl Kak T00ambHON
sKocucTeMbl. /lnHamuueckoe paBHOBecue B Ouoctepe. KpyroBopoTsl BemiecTB M OHOT€OXMMHUYECKHE
IUKITEI (YTIIepoia, a30Ta). PUTMUYIHOCTE sSIBIICHHH B Onocdepe.



3oHanbHOCTL Onochepsl. Tlonsatue o Ouome. OCHOBHBIE OMOMBI CYIIH: TyHApa, XBOWHBIC Jieca,
CMeIIaHHbIe W MIMPOKOJFICTBEHHBIE Jieca, CTEMH, CABaHHBI, ITyCTHIHU, TPOIIMYECKHUE JIeCa, BRICOKOTOPHSI.
Knumar, pacTuTenbHbIH U dKUBOTHBI MUP OMOMOB CYIIIH.

CrpykTypa W (QYHKUHS JKMBBIX CHCTEM, OLEHKAa WX PECYpCHOro MOTeHHmuana M OmochepHBIX
(hyHKIHIA.

JdemoHcTpanuu

Ioptpetsr: B. . Bepnaackuit, 3. 3rocc.

Tabmuts! 1 cxemsr: «l'eocdepsr 3emmm», «KpyroBopoT azora B mpupoie», «Kpyrosopor yraeponaa
B mpupoe», «KpyroBopot kucioposaa B mpupose», «KpyroBopot Bozs! B mpupoae», «OCHOBHBIE OHOMBI
cymmy, «Knmnmarnueckue nosica 3emnm», « Tyanpay, «Taiira», «CMelanHbIi J1ecy,
«IlInpoxomucTBeHHEII Jiecy, «Crenby, «CaBaHHa, «IlycTeiassy, « Tpommueckuit mecy.

ObopynoBanue: repbapru pacTeHUH pa3HbBIX OMOMOB, KOJJIEKIIMN )KUBOTHBIX.

Tema 11. YestoBek U OKpY:KAOIIAs cpeaa

DKonornveckue Kpu3MChl M MX NPUYUHBL. Bo3jaeiicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyUIHOM cpeapl. OxpaHa Bo3Ayxa. 3arps3HeHHe BOAHON cpenabl. OxpaHa BOJHBIX PECYpPCOB.
Pazpymenue nouBel. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHne Kiumara.

AHTpPONOreHHOE BO3JIEUCTBUE HA PACTUTENbHBIA U KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U
KHUBOTHOTO MHupa. OCHOBHBIE TNPHUHLUNBI OXpaHbl Hpuponsl. KpacHele kuuru. Ocobo oxpaHseMble
npuponusie Tepputopun (OOIIT). boranmueckue caapl U 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPHHIUIBI YCTOWYMBOTO pa3BUTHS HYEIOBEYECTBA W MPHUPOABL. PammoHambHOe
MPUPOAOTIONBF30BaHIE M COXpaHEHHWE OMOJOrMYecKoro pasHooOpasusi 3emuu. OOmme 3aKOHOMEPHOCTU
rIO0ABHBIX  9KOJIOTHUECKUX KpH3HcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HMCa M €ro BEpOsTHHIC
MTOCIIEACTBHS.

Pa3Butre MeTOJOB MOHHUTOPHMHIA PA3BUTUS OIMACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHble
uccnedosanus nepexooa K pecypcocoepezarouieli U KOHKYPeHmMOCnocooHoll snepeemuke. buonozuieckoe
pasHoobpasue u buopecypcol. Hayuonanvusie ungopmayuonnvle cucmemsl, obecnevusaoujue 00Cmyn K
uHgopmMayuu no coOCMOAHUI0 OMOENbHbIX U008 U IKocucmem. OCHO8bI IKopeaburumayuy Kocucmem u
€cnocob08 6opvowvl ¢ buonospedcoenusmu. Pexoncmpyxyus MopcKux u Ha3eMHbIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmuiel U cxeMmbl: «3arps3HeHHe aTMocdepbl», «3arps3HeHue ruapochepby, «3arps3HEHUE
mouBbl», «llapHukoBbIl 3ddekT», «Ocobo oxpaHseMble TPUPOIHBIE TEpPpUTOPUN», «Mojenn
YIPaBISIEMOTO MUPAY.

Oo6opynoBanue: (ororpaduu OXpaHSEMbIX pPAacTEeHHH M KUBOTHBIX KpacHoi kHuru Poccuiickoit
®enepannn, KpacHoil KHUTH peTvoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOTI'MA HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHA K PE3yIbTaTaM OCBOSHHUS OOYYAIOUIMMHCS MPOTPaMM
cpeaHero oo1iero 00pa3oBaHus: JINYHOCTHBIE, METANIPEMETHBIC U IPEAMETHBIE.

B crpykType JMYHOCTHBIX PE3YJTATOB OCBOCHHUSI NPOTpaMMbl MO OHOJIOTUH BBIACIICHBI
CIIEAYIOIINE COCTABISIONIME: OCO3HAHWE OOYYAIOIIUMHCS POCCHHMCKOM TPaKIAHCKOW HWACHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAaMOCTOSATEIBHOCTH M CaMOOINPENENICHUIO, HAluyue MOmusayuu K
00y4eHUI0 OWOJIOTHH, YeNeHanpasieHHoe pa3eumue BHYTPEHHUX YOEKAECHUH JIHYHOCTH Ha OCHOBE
KITIOYEBBIX IIEHHOCTEH W HCTOPHYECKUX TPAaIWIMKA Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobnocms 00y4arOIIUXCsl PYKOBOJICTBOBAaTbCS B CBOCH JESTENbHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, MPHUCYIIUMH CUCTEME OHOJOTMYECKOrO OOpa3oBaHUs, Haluuue npagoCcO3HAHUS.
9KOJIOTHUECKON KYJIBTYPBI, CHOCOOHOCHU CMABUMb TIENH U CTPOUTH KU3HEHHBIC TIIAHEI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPaMMBbI 110 OMOJIOTUU AOCTHTAIOTCSl B €IMHCTBE YUEOHOM
W BOCHHUTATENBHONW  JNEATEIBHOCTM B COOTBETCTBUM C  TPAAULMOHHBIMH  POCCHHACKUMH
COLIMOKYJIbTYPHBIMU, HICTOPUUECKUMH U TyXOBHO-HPAaBCTBEHHBIMU [ICHHOCTSIMH, IPUHATHIMH B 00IIIECTBE
MpaBWIaMH U HOpPMaMH TOBEACHHUS W CIIOCOOCTBYIOT IpolieccaM CaMOINO3HAHHSA, CAMOBOCIIMTAHHS H
CaMOpa3BUTHs, PA3BUTHs BHYTPEHHEH NO3MIHUM JMYHOCTH, NMATPUOTHU3Ma U YBKEHHUS K 3aKOHY U
MIPaBOMOPAIKY, YETIOBEKY TPYZa U CTapLIEMy ITOKOJICHHUIO, B3aMMHOTO yBaXKEHHUsI, O0EPEKHOT0 OTHOLLICHHS
K KyJIbTYpHOMY HACIECIHI0 U TPaJuLUsAM MHOIOHAIMOHAJIBLHOrO Hapoaa Poccuiickon ®enepaunmu,
NPUPOJE U OKPYKAIOLICH cpeae.

JInyHOCTHBIE pE3ynbTaThl OCBOCHHUS YydeOHOro mnpeamera «buONOrHs» IOJDKHBI OTpaXkaTb
TFOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJICTBOBATLCS C(HOPMUPOBAHHON BHYTPCHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OPHUEHTAllMif, MO3WTUBHBIX  BHYTPCHHUX  yOEXKICHUH,
COOTBETCTBYIOIIMX TPAJWUIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOILECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA W OMbITa JEATENFHOCTH B TPOIECCE peaju3ali OCHOBHBIX HAlpaBICHUH BOCIHUTATENbHOM
JEeSTeNIbHOCTH, B TOM YHUCIIE B YAaCTH:

1) rpaskIaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAKITAHCKOW TO3WIMH O0YYalolIerocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO
4jieHa POCCUHCKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX NPaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA M IIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATENHHOCTH NMPHU CO3/JaHUU yUEOHBIX MIPOEKTOB,
peleHnr y4eOHbBIX 1 TT03HABATENbHBIX 33/1a4, BBITOTHEHUN OHOJIOTUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENISATh COOCTBEHHYIO IMO3MIMI0 MO OTHONICHWIO K SIBIICHHSIM COBPEMEHHOMN
JKA3HU U OOBICHATE €€;

YMEHHE YYUTBHIBaTb B CBOMX JEHCTBHUSAX HEOOXOIMMOCTb KOHCTPYKTUBHOI'O B3aHMMOJACHCTBHSA
JOAEH ¢ pa3sHBIMU YOEXKACHUSIMH, KYJIbTYPHBIMH HEHHOCTSMH U COLMAIILHBIM MOJIOKEHUEM;

TOTOBHOCTH K COTPYAHHYECTBY B MPOIIECCE COBMECTHOTO BBITTOJIHEHUS yUEOHBIX, MO3HABATEIBHBIX
W HCCIEAOBATENbCKUX 3aad, YBaKUTEIHHOTO OTHOLICHUS K MHEHHIO ONIOHEHTOB HpU 00CYKAECHUH
CTIIOPHBIX BOIPOCOB OHMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMAaHUTApHOM U BOJIOHTEPCKOM EATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHUHCKON IPaXJaHCKON MIEHTUYHOCTH, ATPUOTH3MA, YBAXKEHHS K CBOEMY
Hapoy, YyBCTBa OTBETCTBEHHOCTH Nepel PonnHoM, ropaocTH 3a cBOM kpail, cBoro PonnHy, cBOM SA3bIK U
KYJbTYpY, IPOIIUIOE U HACTOSAIIEe MHOTOHAIMOHATIFHOTO Hapoaa Poccnn;

[IEHHOCTHOE OTHOIIEHHWE K TNPUPOAHOMY HACIEOUIO ¥ TMaMATHHUKAM HPUPOABI, TOCTHKEHHSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJOTHX, TPY/IE;

CIIOCOOHOCTh OIIEHWMBATh BKJIAJl POCCHHMCKHMX YYCHBIX B CTAaHOBJIEHHE W pa3BUTHE OMOJIOTHH,
MMOHMMAaHUS 3HAYEeHHS OMOJIOTMH B TIO3HAHWW 3aKOHOB MPHUPOJBI, B JKU3HHM YEJIOBEKa M COBPEMEHHOTO
00111eCTBA;

uzaeliHasi yOe:KICHHOCTh, TOTOBHOCTD K CIY)KEeHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTD 3a €r0
cy 0y,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:



0CO3HAHKE TyXOBHBIX LIEHHOCTEH POCCHIICKOTO HApOIa;

c(hOopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO TOBECHHUS;

CIOCOOHOCTh OLICHWBATh CUTYalMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U [IECHHOCTH;

0CO3HAHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOWYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTEISIM, CO3JaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOTO
MNPUHATHA LEHHOCTEH ceMEeHON J)KU3HU B COOTBETCTBHH C TPaguIUsAMHU HaponoB Poccuuy;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

JCTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUasi 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOLIECHUI;

MOHUMAaHHE SMOLMOHAIFHOTO BO3JICHCTBUS KUBOI IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPaKCHUIO B Pa3HBIX BUAAX HMCKYCCTBa, CTPEMIJICHHE MPOSBIATH KauecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢u3uyeckoro BocnuTanusi, GopMHUPOBAHMS KYJbTYPbI 310POBbSI M IMOIMOHAILHOTO
0J1aromosry4ms:

NMOHUMaHWE M peanu3alusi 30pOBOTO W 0Oe3omacHOro oOpasa >KU3HH (340pOBOE TMHTaHHE,
COOJIIOZICHNE THUIHMEHUYECKHX TMPaBWI M HOPM, COATaHCHPOBAHHBIA PEXHUM 3aHATHA WM  OTIbIXA,
perynsipHasi (us3ndeckas aKTUBHOCTh), OEPEXHOr0, OTBETCTBEHHOTO W KOMIICTEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PM3HUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

IMOHMMAaHUEC LCHHOCTU MNpaBUJI MHAWUBUAYAJIBHOI'O0 W KOJIJICKTUBHOI'O 6C3OHaCHOFO IIOBECACHUA B
CUTYallUsIX, YIPOKAOIIUX 3T0POBBIO H )KU3HU JIFO/ICH;

OCO3HAHME TMOCICACTBUA ¥ HENPHITHS BPEAHBIX MPHBBIUCK (YMOTPEOJICHUS  ANKOTOJs,
HapKOTHUKOB, KypeHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYyA0T00ue;

TOTOBHOCTh K aKTUBHOUN NEATEIHHOCTH TEXHOJOTMYECKOH M COIMANTBEHOW HANpaBlICHHOCTH,
CHOCOOHOCTD WHULHUPOBATH, IIJIAHUPOBATE U CAMOCTOATCIIBHO BBINIOJIHATE TaKYIO JCATCIIbHOCTD,

UHTEpEC K pasauuHbiM  cdepaM MpodecCHOHANTBHOW JESITEIBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BHIOOD OyAyIIEH MPOhecCuu U peain30BbIBATh COOCTBEHHbIC XKU3HEHHBIC TJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U caMOOOPa30BaHHIO HA MPOTSHKEHUH BCEH JKU3HUY,

7) IKOJIOrHY€eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKH 1IeJIeco00pa3Hoe OTHOIIEHUE K TPUPOJIe KaK UCTOYHUKY KH3HU Ha 3eMile, OCHOBE
e¢ CyIIeCTBOBAHUS;

MOBBINICHUE YPOBHSI DKOJOTMYECKON KYJIbTYPhI: MPHUOOPETEHHE OMMbITA TUIAHUPOBAHUS MOCTYIKOB
1 OLIEHKHU UX BO3MOKHBIX MOCIJIEICTBUH ISl OKPYKAIOIEH Cpebl;

0CO3HaHMUE TII00ANTBHOTO XapaKTepa SKOJIOTHIECKUX MPoOJIeM B yTel UX pelieHus;

CMOCOOHOCTh HCIIONB30BATh MPHOOPETAEMbIC TPU HM3YUCHUH OWOJIOTMH 3HAHWS M YMCHUS MPH
pemieHHH TpPoOJIEeM, CBS3aHHBIX C PalMOHAIBHBIM TMPHPOJOIOIL30BaHUEM (COOIOICHUE IPABUIT
MOBCACHUA B IPHUPOAC, HAIIPABJIICHHBIX HAa COXPAaHCHUEC PABHOBCCHUA B OSKOCHUCTEMAX, OXpaHy BUOOB,
aKocucTeM, ouochepsi);

AKTUBHOE HENpUSTHE JAEHCTBUH, MPUHOCAMIMX Bpell OKPY)KaloUIed NPUPOTHOH cpele, yMEHHE
IIPOrHO3MUPOBATH He6HaFOHpI/IHTHBIe OKOJIOTUYECKHUE TIOCJICACTBUA MNPCANPUHUMACMBIX HeﬁCTBHﬁ u
MPEIOTBPAIIATE HX;

HaJIM4Me Pa3BUTOTrO 3KOJIOTMYECKOTO MBILICHHS, 3KOJIOTHUECKON KYJIbTYPbI, ONbITA AEATEIbHOCTH
SKOJIOTHYECKOM HaIrpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATLCA MU B HOSHaBaTeHBHOﬁ,
KOMMyHHKaTHBHOfI u COHHaHBHOﬁ IMPAKTHUKE, TOTOBHOCTU K YYaCTHIO B HpaKTquCKOﬁ ACATCIIBHOCTU
9KOJIOTMUYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO —Pa3BHTHS
HayKHd U OOLIECTBEHHOH NMPaKTHUKH, OCHOBAHHOTO Ha MAJIOTEe KYJIBTYp, CIIOCOOCTBYIOIIEIO OCO3HAHHUIO
CBOET0 MECTa B MOJMKYJIBTYPHOM MUpE;

COBEpIIECHCTBOBAHUE S3BIKOBOW M YUTATEILCKOW KYJIBTYpPBl KaK CPEACTBA B3aUMOJICHCTBUS MEKITY
JIOIBMU M TIO3HAHUSI MUPA;

NOHUMaHue crequduku OWONOTHH KaK HayKd, OCO3HaHHs e¢ poilu B (HOpPMHUPOBAHUH
PAIMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO TPEJICTABICHUS 00 OKPYXKAIOUIEeM MHpE



KaK O €IMHCTBE NPHUPO/IBL, YEIOBEKA M OOIIECTBa, B TO3HAHUHU NPUPOAHBIX 3aKOHOMEPHOCTEH M PEeLICHUN
po0JIeM COXpaHSHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OWOJIOTHH JUII COBPEMEHHOM IMBUJIM3AaLMHU: 00ECIIEYCHUSI HOBOTO
YPOBHSI pa3BUTHA MEIULMHBL, CO3JaHHWE TEPCIEKTHBHBIX OHOTEXHOJOTWH, CHOCOOHBIX pelarh
pecypcHbIe TIPOOTIeMBl Pa3BUTHS YEIOBEYECTBA, MMOUCKA ITyTeH BBIXOAA W3 TI00ATBHBIX YKOIOTHIECKHX
npobiieM M o0ecnedeHus] Iepexofa K YCTOHYMBOMY pa3BUTHIO, PAIMOHATBHOMY HCIIOJIB30BAHHIO
MPUPOAHBIX PECYPCOB U (GOPMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TOJNYYCHHH OHOJIOTMYECKUX 3HAHUH B LENAX TMOBBIIICHUS OOIIeH
KyJIbTYpBI, €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, KaK COCTaBHON YacTH (pyHKIMOHAJIBHOW IPaMOTHOCTH
oOyyJaromuxcsi, GopMHPYEMOH MPH U3yUYESHUN OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METO/I0B MO3HAHMUSI, HCIONBb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCTIONB30BaTh MOJNydYaeMble 3HAHUS IS aHalM3a W OOBACHEHHS SBICHHH OKPYKAIOIIETO MHpa M
MPOUCXOAIINX B HEM H3MEHECHUWH, yMEHHE JenaTh 0OOCHOBAaHHBIC 3aKJIIOYEHHS Ha OCHOBE HAYYHBIX
(haKTOB M HMEIOIIUXCS IAHHBIX C LEJIBIO TIOIY4eHHsI JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENEHO HCIIOIb30BaTh OMONOTMYECKHE 3HAHHS IS pelieHus mpolieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE [EHHOCTH HAayYHOW JESATENbHOCTH, TOTOBHOCTH OCYIIECTBISTH IIPOCKTHYIO H
HCCIIEI0BATENBCKYIO ISTEIBHOCTh MHIUBHUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO W CaMOOOPA30BAHUIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHHUH 110 OMOJIOTHU B COOTBETCTBUH C KU3HEHHBIMHU ITOTPEOHOCTSIMU.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3ybTaThl OCBOSHHS yueOHOTO MpenMeTa «bHoNoTHsh) BKIIFOYAOT: 3HAYNMBIC
s (GOPMHUPOBAHHMS  MHPOBO33PCHHS  OOYYAIOMMXCS  MEXKIUCHUIUIMHAPHBIE — (MEXITPEIMETHEBIE)
OOIIICHAYYHbIC TIOHATHS, OTPAXKAIOIIME IIEJIOCTHOCTh HAyYHOW KApPTUHBI MHpA U CHCIHU(PHUKY METOI0B
MMO3HAHWsI, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SIBIICHUE, MPOIECC, CHCTEMA,
Hay4yHbId (DaKT, MPHUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIICIAOBAaHUE, HAOJIIOJICHUE,
U3MEpPEHHE, OKCIIEPUMEHT U JIpyrue);, YHUBeEpcajbHble yueOHbIC JEUCTBUS (TI03HABATENbHBIC,
KOMMYHHKATHBHEIE, PETYIISATUBHBIC), oOecrieunBaromye GopMupoBaHue (PyHKIMOHAIFHOW TPaMOTHOCTH
M CONMAJbHONW KOMIIETCHIIMH OO0YYarolIMXcCs; CIOCOOHOCTh OOYYaromMXCs HCIOIh30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHYCCKHUE 3HAHUS U YHHBEPCAJIbHbIC Yy4YeOHBIC JICWCTBUS B
[I03HABATEJIBHOM U COLUATIbHON ITPAKTHKE.

B pesynprare m3ydeHuss OMOJIOTHH Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHUs y 00ydaromierocs
OyayT c¢opMUpOBaHBI I03HABATEJbHBIC YHHBEPCAIbHBIC YYeOHBbIC JCHCTBUSA, KOMMYHUKATHBHBIC
YHHBEpCAJIbHbIC yUeOHBIC ICHCTBUS, PErYJIATUBHBIC YHHUBEPCAJbHbIC Y4YeOHBIC JCUCTBUSA, COBMECTHAsS
JIEATEIBHOCTD.

MeranpeaMeTHbIE pe3yNbTaThl OCBOSHHS TPOTPAMMEI CPETHETO OOMIero OOpa3oBaHUS JOJKHEI
OTpaXKaTh:

OBiaieHHEe YHUBEPCAJIBHBIMYI Y4eOHBIMHU MO3HABATEIbHBIMH /I CTBHSIMU:

1) 6a30Bble JJorHUecKUe JeiCTBUS:

CaMOCTOSITEIBHO (DOPMYJIMPOBAThH U aKTYyaIM3UPOBaTh MPOOJIEMy, pacCMAaTPUBaTh €€ BCECTOPOHHE;
WCIIOJb30BaTh NIPU OCBOCHWHU 3HAHWH MPHEMBI JIOTHYECKOTO MBIILUICHUS (aHANM3a, CHHTE3a,
CpaBHEHUs, kKinaccudukamnuy, 0000IICHHS), PACKPBIBATE CMBICIT OMOJIOTHUYECKUX MOHATHIA (BBIACIATH UX

XapaKTePHbIC MPU3HAKHU, YCTAHABIUBATh CBSI3U C IPYTMMHU IOHATHSAMHN);

OTIPEICIIATh LIENH JCATEIBHOCTH, 3a/1aBasi apaMeTphl U KPUTEPUU HX JIOCTHIKECHHUS, COOTHOCHTH
Pe3yIbTaThl ACATEIBHOCTH C TIOCTABJICHHBIMHU IENISIMU;

MCIOJIb30BaTh OMOJIOTHYECKUE TIOHATHUS ISl 00bsACHEHHs (DAKTOB U SIBJICHUH dKUBOW PUPOIBI;

CTPOHUTh JIOTMYECKUE pPacCyXICHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, [0 AaHAJOIMU), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYMS B PaCcCMATPUBACMBIX SIBIICHUSX, (DOpPMyIHUpOBaTh BBIBOJBI U
3aKIIFOYEHHS;

MPUMEHATh CXEMHO-MOJCIIBHBIC CPEICTBA IS TPEACTABICHUS CYIICCTBEHHBIX CBSI3CH W
OTHOIIICHUH B W3yYaeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKke NPOTHBOPEUU pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(POPMAIIMOHHBIX UCTOYHHUKAX;



pa3pabaTeIBaTh IUIAH PELICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOLINXCS MaTepHAIIbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATENbHOCTh, OLICHUBATh COOTBETCTBUE PE3yJIbTATOB LIENSAM, OLCHUBAThH
PHUCKH MOCIIECTBUH NIESTEIbHOCTH;

KOOPAMHUPOBATh M  BBHINONHATH pabOTy B  YCIOBHSX pEAJbHOTO, BHPTYyalbHOTO U
KOMOMHHPOBAHHOTO B3aHMMOJICHCTBHS;

pa3BUBATh KPeaTHBHOE MBIIIICHHUE P PELICHUH )KU3HEHHBIX POOIeM.

2) 6a30BbIe UCCIIEN0BATEILCKHE TeHCTBHS:

BIIaJeTh HABBIKAMH Y4eOHO-HMCCIICIOBATENILCKOM M IPOEKTHOH JAEATEIbHOCTH, HAaBBIKAMHU
paspemeHus mpoOieM, CrlocOOHOCTBI0 M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METOJIOB PEIICHHUS
MPaKTUYECKUX 3a7ay, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TO3HAHMUS,;

WCIIONIb30BaTh  pasivyHble BUABI JCATENHHOCTH IO TOJNYYEHHWIO HOBOIO 3HAHUS, €ro
MHTEPIPETAINH, TPeoOPa30BaHUI0 U MPHUMEHEHHUIO B y4eOHBIX CHTYaIMsAX, B TOM YHCJIE NPU CO3TaHHU
y4eOHBIX U COLUATILHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIM THI MBIIICHUS, BJaJeTh HAYYHOW TEPMHHOJIOTHEH, KIIOYECBBIMH
MOHATUSIMH M METOJAMU;

CTaBUTH U (POPMyYINPOBATH COOCTBEHHBIE 33/1a41 B 00PAa30BATENLHOM NEATEITLHOCTH U )KU3HEHHBIX
CUTYyalUsIX;

BBISBIISITh NIPUYMHHO-CIICJCTBEHHBIE CBSI3W M aKTYalIW3UpOBaTh 3a7ady, BBLIBHTATh THUIOTE3Y €¢
peuIeHus, HaXOIWTh ApTyMEHTHI Ul JOKa3aTelIbCTBA CBOMX YTBEP)KICHHWI, 3a/JaBaTh IMapaMeTphl U
KPUTEPHH PEIICHUS;

aHAJTM3UPOBATh TOJYYEHHBIE B XOJle PELICHUs 3a/a4d Pe3yJbTaThl, KPUTHYECKH OIICHUBATh UX
JOCTOBEPHOCTH, IPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSX;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, OLICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IIEJICHATIPABICHHBIN IOMCK TIepeHoca CpeICTB M CHOCOOOB JeHCTBHA B
po(heCcCHOHATBHYIO CPEyY;

YMETh MIEPEHOCHUTH 3HAHUS B MIO3HABATENBHYIO U MPAKTHYECKYIO O0JIACTH YKU3HEACATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJICH, TIpe/JiaraTh OpUrHHAIBHBIE MTOJXO/bI U PEIICHUS, CTABUThH MPOOJIEMBI 1
33124, JOIYCKAIOUIHe aJbTepPHATUBHBIC PEIICHUS.

3) pa6ora ¢ unpopmanmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX MCTOYHMKAX MH(OpManuu (TekcTte yuyeOHOTo mocoOus, HAydHO-
MOMYJISIPHOW JTUTEeparype, OMOIOTHYECKUX CIIOBapsSX W CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WurepHere), aHAMM3UpOBaTh MHOOPMALMIO PA3IMYHBIX BHUIAOB M (OPM NPEICTABICHHS, KPUTHYECKH
OLIEHMBATH €€ JJOCTOBEPHOCTh U HEITPOTHBOPEUHBOCTH;

(bopMyIHpoBaTh 3alPOCHl M IPUMEHSTH Pa3IHYHbIE METOIbI TIPH MOKUCKE U 0TOOpEe OMOJIOrHYecKoit
nHpopManuu, HeOOXOIMMOH JUIS BBITTOJHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  WCIOJIB30BaHHA  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOT'O HCIOJIb30BAHMS PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BHIOMpATh ONTHMANBHYIO (OPMY NpEACTaBICHUs OMOTOrHYECKON WH(pOpPMAaLUH
(cxembl, TpaduKH, TUarpaMMBbl, TAOJIULB], PUCYHKH U IPYToe);

UCTIOJIb30BaTh HAYYHBIN S3BIK B KA4eCTBE CPECTBA MpH paboTe ¢ OHONIOTHYECKOr HHpOpMaIneit:
MPUMEHSTh XUMHUYECKUE, GUINUECKUE U MaTeMaTHIeCKrue 3HAKH U CHMBOJIBI, POPMYJIIBI, abOpeBHaTypY,
HOMEHKJIAaTypy, UCIOIb30BaTh U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIIHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS W 3alIUThl MHpOpManuu, WHOOPMAIIMOHHOW 0e30MacHOCTH
JIUYHOCTH.

OgiaieHHe YHMBEPCAJIBLHBIMH KOMMYHUKATHUBHBIMU J€HCTBUSIMH:

1) ob6uenne:

OCYILECTBIISITH KOMMYHUKAIIMM BO BceX cdepax KXU3HHM, aKTUBHO Y4YacTBOBATh B JUAJIOTE WIIH
JMCKYCCHU TIO CYIIECTBY OOCYXJaeMoi TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBATH CYXKIICHHS
OTHOCHUTEIILHO BBITIOJHEHUS MpeIIaracMoi 3aJlauu, YIUThIBaTh HHTEPECH M COTIACOBAHHOCTH TTO3UITHN
JIPYTUX YYaCTHUKOB AUAJIOTa MIIH JUCKYCCHN);

pacno3HaBaTh HEBepOAIbHBIE CPEACTBAa OOMICHUS, MOHMMATh 3HAYEHHE COIMAIBHBIX 3HAKOB,
HPEANOCBUIOK BO3HHKHOBEHHS KOHQUIMKTHBIX CHUTYyallMid, YMETb CMr4aTb KOHQIMKTBI M BECTH
MEPEroBOPHI;



BIIAIETh PA3INYHBIMH CHOCOOaMH OOIIEHHS W B3aMMOJCHCTBHSA, MOHUMATh HaMEpeHHs APYTUX
JFOZIEH, TPOSIBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme (popMynnpoBaTh
CBOU BO3pa)KEHMUSI,;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJNICTB.

2) cOBMECTHAasI 1eSI TeIbHOCTD:

MOHUMATh U UCTIONB30BaTh MPEUMYIECTBa KOMaHIHON M MHIMBHUYaIbHOM paOOTHl PU PELICHUN
OmoNormuecKo  mpoOIeMbl, OOOCHOBBIBAaTH HEOOXOAMMOCTh TNPUMEHEHHS TPYNNOBEIX  (opm
B3aMMOJICHCTBUS MIPH PEIIeHUH yueOHOW 3a1a4H;

BBIOMpAaTh TEMAaTUKy W METOAbl COBMECTHBIX MACHCTBHH C YY€TOM OOLIMX HMHTEPECOB H
BO3MO’KHOCTEH K)KIOTO WICHA KOJUIEKTHBA;

NPUHAMATH [IEJIM COBMECTHOH JESATENFHOCTH, OPraHH30BBIBATE M KOOPAMHUPOBATH ACHCTBUS I10 €¢
JOCTIDKEHHIO: COCTaBJIATh IUIAH JEHCTBUH, pachpelensiTb PO C y4ETOM MHEHHH YYaCTHHUKOB,
00Cy>XIaTh pe3yIbTaThl COBMECTHOM pPabOTHI;

OLICHMBATh KAa4EeCTBO CBOETO BKJIAJa W KaKJOr0 yJacTHHKAa KOMAHIBI B OOMMII pe3ynbTar Io
pa3paboTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIC IIPOCKTHI, OLCHHMBATL HJACHU C TO3UIIMA HOBHU3HBLI, OPUTHHAJIBHOCTH,
MNPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISTH IO3UTHBHOE CTPATErMYECKOE MOBEICHHWE B PA3IMYHBIX CHTYaIUAX, MPOSBIATH
TBOPYECTBO U BOOOPAKCHUE, ObITh HHUIIMATUBHBIM.

OBjajenne YHUBePCAJbHBIMH PeryJIsiTHBHBIMH 1€ CTBUAMU:

1) camoopranu3anus:

HUCIIOJIB30BaTh 6HOHOFI/I‘ICCKI/IC 3HAaHUs OJIs1 BBIABJICHUA HpO6H€M 1 UX PCHICHUA B JXU3HCHHBIX U
yUeOHBIX CUTYAIHAX;

BBIOMpAaTh HAa OCHOBE OWMOJOTMYECKMX 3HAHHWH IIeJIeBHIE M CMBICIOBBIE YCTaHOBKHM B CBOWX
JNEHCTBUSX M TIOCTYNKax II0 OTHOUICHWIO K JKMBOM NPUPOJAE, CBOEMY 3I0POBBIO W 3I0POBBIO
OKpYKaroIuX;

CaMOCTOSITEIBHO OCYILECTBIIATh O3HABATEIBHYIO JIESTEIEHOCTD, BBISBIATH NPOOJIEMBI, CTABUTH
(bopMyaHpoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIIbHOM AATEIBHOCTH Y )KU3HEHHBIX CHTYAIINAX;

CaMOCTOSITETIbHO COCTaBISITh IUIAH pEHICHUS TPOOJIeMbl C YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BOBMOKHOCTEH M NIPEIIIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM;

pacHIUPATh PAMKH Y4€OHOTO IpeMeTa Ha OCHOBE JIMYHBIX IPEIITOUTCHUIA;

JieTIaTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh PHOOPETEHHBIH OITBIT;

CIOCOOCTBOBATh (DOPMHUPOBAHUIO U MPOSIBICHUIO MIMPOKOW SPYTUIIMN B PA3HBIX 00JIACTIX 3HAHHI,
MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHTYyallsM, BHOCHUTH KOPPEKTHBBI B JIESTEIBHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJIaJeTh HAaBBIKAMHU I103HABATEIBbHOW pPe(IeKCHH KaK OCO3HAHUS COBEpIIAEMBIX ACUCTBHH M
MBICJIMTENIBHBIX TIPOLIECCOB, MX PE3YJIbTaTOB W OCHOBAHMH, HMCIIONB30BAaTh MPHUEMBI pedreKcHH Ui
OIIEHKH CUTYaIllH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OL€CHMUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATL PEUHICHUS 110 UX CHUXKCHUIO,

NPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX NP aHAJIN3E Pe3yIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s U IPYTHX:

NPUHUMATE ce0sl, TOHMMasi CBOM HEIOCTATKH U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI K apI'YMEHTHI APYTHX MIPH aHAJIM3€ PE3YNIbTAaTOB AEATEIbHOCTH;

IIPU3HABAaTh CBOE IIPaBO U IIPABO JIPYTUX Ha OIIUOKHU;

pasBUBATh CIIOCOOHOCTH TIOHMMATh MU C MTO3ULKH JIPYroro 4ejJoBeKa.

NMPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOCHHUS cojepkaHHus ydeOHoro mpenmera «buomorus» Ha
yIIyOJICHHOM YpPOBHE OpPHEHTUPOBAaHBI Ha o0ecreyeHne MNpOoQUIBbHOrO OOy4YeHHS OOYyYaroIIuXxcs
ouosornn. OHHM BKJIIOYAIOT: CHEHU(PUICCKUE I OHOJIOTMH HaydHBIE 3HAHHUS, YMEHHUS H CIIOCOOBI
JICHCTBUH 10 OCBOCHHIO, HHTEPITPETAIIMY U MPEOOPa30BAHNIO 3HAHUH, BUJIBI ICATCILHOCTH IO



MOJYYCHUIO HOBBIX 3HAHUI U WX MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B PEATbHBIX JKU3HEHHBIX
cutyarusx. [IpeameTHeie pe3ynbTaThl IpeACTaBISHBI 110 TOAaM U3yUeHHSI.

[IpeameTrHble pe3ynbTaThl OCBOeHHUs ydeOHoro mpeamera «buomorus» B 10 knacce nOmKHBI
OTpaXkaTth:

c(hopMHUPOBaHHOCTh 3HAHWH O MeCTe W POJM OWOJIOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(hopMHPOBaHWUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TO3HAHUHM 3aKOHOB TPHUPOABI W PEIICHUH
mpobJjeM paluOHANBHOTO MPUPOAONONIB30BaHMs, O BKJAle POCCHHCKMX M 3apyOCKHBIX YUCHBIX B
pa3BuTHE OUOJIOTHHY;

BJIQJICHHE CHCTEMOW OHWOJOTMYECKHX 3HAHWHA, KOTOpas BKJIFOYAET: OCHOBOIIOJATAOIIUE
OMOJIOTHUECKHE TEPMHUHBI U TMOHATHS (OKU3Hb, KIJIETKA, OpraHu3M, MeTa0oJM3M, TOMEOCTas,
CaMOpEryJisiysl, CaMOBOCIPOU3BEACHNE, HACIEACTBEHHOCTh, W3MEHYMBOCTb, pPOCT U pa3BUTHE),
omonornueckue Teopuu (knerouHas teopus T. IlIsamma, M. IIneiimena, P. BupxoBa, xpomMocomHas
Teopusi HacnencTBeHHOCTH T. Moprana), yuenns (H. . BaBunoBa — o meHTpax MHOTOOOpa3usl U
MPOUCXOXKIEHHUST KYJIbTYPHBIX pacTEHHii), 3aKOHBI (€AMHOOOpa3Ws MOTOMKOB IIE€PBOTO ITOKOJICHHUS,
pacIIeruIeHns, YUCTOTHl TaMeT, He3aBUCUMOTO HaciemoBaHus 1. MeHmemns, TOMOJOTHYECKUX PAIOB B
HaciencTBeHHON m3MeHunBoctr H. Y. BaBriiosa), MpuUHIUITEL (KOMILIEMEHTAPHOCTH);

BJIaACHHUC OCHOBHBIMU METOAAMU HAYYHOI'O IIO3HAHUA, HCIIOJIB3YEMbIX B 6I/IOHOFI/I‘-ICCKI/IX
HCCIICIOBAHUSX JKUBBIX 00BEKTOB (OMUCAHKE, U3MEPEHUE, HAOIOICHUE, SIKCIICPUMEHT);

YMCHHE BBIACIATE CYHNIECTBCHHBIC TIPU3HAKH: BHPYCOB, KIICTOK MPOKAPUOT H IOYKApPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKIJIETOYHBIX OPTaHU3MOB, B TOM YHCIIEe OaKTepHii, TpUOOB, PaCTEHHUH, )KHBOTHBIX
W 4YeloBeKa, CTPOCHUS OpPraHOB M CHCTEM OPraHOB pACTEHHi, JXMBOTHBIX, YeJOBEKa, MPOIECCOB
KHUBHCACATCIBbHOCTH, MPOTCKAOIINX B OpraHu3sMax paCTeHHﬁ, JKHMBOTHBIX MW YCJIOBCKA, 6I/IOHOFI/I‘IGCKI/IX
MPOIIECCOB: OOMeHa BemecTB (MeTaboNM3M), TMPEBpAIICHUs SHEPTrHUH, OpOXKEHHs, aBTOTPO(HOTO M
reTepoTpo(HOr0 THUMOB MNHTaHUS, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meho3a, TaMeToreHesa,
sMOpHOreHe3a, NOCTIMOPHOHAIFHOTO Pa3BUTHS, Pa3MHOKEHUS, MHIANBUAYaIbHOTO Pa3BUTUSL OpraHU3Ma
(oHTOTEHE3a), B3aNMOICUCTBHS T€HOB, TE€TEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE yCTAaHABJIHMBATh B3aWMOCBSI3M MEXy OPTaHOHIAMU KJIETKHA M WX (DYHKIUSMU, CTPOSHHEM
KIETOK pa3HbIX TKaHed M MX (QYHKIHMAMH, MEXKIY OpraHaMd U CHCTEMaMH OpPraHOB Yy PpAacTEHUA,
JKHUBOTHBIX M YE€JIOBCKA U UX q)YHK]_[I/ISIMI/I, MCXKIAYy CUCTEMAaMH OPraHoOB U UX q)YHKHI/IHMI/I, MCXKY dTallaMu
oOMeHa BeIEeCTB, JSTalaMH KJIETOYHOTO IIMKJIA M JKW3HEHHBIX IIMKIOB OpPraHU3MOB, JTalaMu
SMOPHOHATILHOTO Pa3BUTHUS, TEHOTHIIOM M ()€HOTHIIOM, EHOTHUIIOM U ()aKTOPaMH CpeJibl OOUTaHMUS,

YMCHHE BBIABJIATL OTJIMYUTCIIbHBIC IIPU3HAKU )KHUBBIX CUCTEM, B TOM YHUCJIC paCTeHHﬁ, JKHUBOTHBIX U
YeII0BEeKa;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OWOJIOTHYECKYI0) TEPMHHOIIOTHIO U
CHUMBOJIMKY JJIs JIOKa3aTeIbCTBA POJCTBA OPTaHM3MOB Pa3HbIX CUCTEMATHYECKUX TPYIIT,

YMEHHE pelaTh OWOJOTHYECKHE 33JadH, BBISBISATH NMPUYMHHO-CIEIACTBEHHBIC CBS3H MEXKIY
HCCIIeTyeMBIMHI OMOJIOTHYECKUMU MTPOIECCAMH U SBJICHUSAMH, AEJIaTh BBIBOABI M MPOTHO3BI HA OCHOBAHHHU
TMMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBITIOIHATH JIA0OPATOPHBIE W MPAaKTHYeCKUe paboThl, cOOMI0IaTh MpaBmiIa Mpu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3bI, IPOBEPATHh UX 3KCICPUMEHTAIBHBIMU CPEICTBAMH, (DOPMYIUPYS
IEJIb UCCIICA0BAaHNMA, aHAJIM3UPOBATh IMOJTYUCHHBIC PE3YJIBTATEI U JICJIaTh BBIBOAKI,

YMEHHUE y4acTBOBATh B Y4€OHO-HCCIIE0BATENLCKON padoTe 1o OMOIOTHH, IKOJIOTHU U MEIUIIHE,
MPOBOAMMOI Ha 0a3ze IIKOJBHBIX HAYYHBIX OOIIECTB, W IYOJWYHO TMPEICTABIATH IOJYYCHHBIC
pe3yNbTaThl HAa YYCHUYECKUX KOH(EPEHIHSIX;

YMEHHUE OLCHUBATH OTUYCCKUEC ACIIEKTBI COBPEMCHHbLIX HCCHG}IOBaHHI’I B O6J'IaCTI/I OHMOJIOTHH H
MEAWUIUHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAINpPABICHHOE H3MEHEHHE T'€HOMa U
CO3J/IaHNE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oyayiied Mpo(eCcCHOHANIBHON IEATSIBHOCTH B
obyacTi OWOJIOTHH, MEIWIIMHBI, OWOTEXHOJOTHH, BETECPHUHAPWUU, CEIBCKOTO XO3SMCTBA, IHINEBOM
MIPOMBINUICHHOCTH, YTIIyOJIATh TO3HABATEIbHBIM WHTEPEC, HAMPABJICHHBI Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH Mpodeccuut u MpoAoIKeHne OHOIOTHYeCKOro 00pa3oBaHUs B OPTraHU3AIHAX CPETHETO
MPOECCHOHATTLHOTO M BBICIIIETO 00pa30BaHUS.

[IpenmeTHbie pe3ynbTaTel OCBOeHMs1 yueOHoro mpenmera «buonorus» B 11 knacce nomxHbI
OTpaXKaTh:



c(hOpMHPOBAaHHOCTh 3HAHWH O MECTe W pOJM OWOIIOTHH B CHUCTEME ECTECTBEHHBIX HAyK, B
(hopMHpOBaHNU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpA, B MO3HAHWH 3aKOHOB MPUPOABI U
pElICHHH DYKOJIOTMYECKUX MNpoOIeM YeloBeYecTBa, a TAaKKe B PELICHUM BONPOCOB PAIMOHAIBHOTO
MIPUPOIOTIOIBH30BAHMS, U B (DOPMHUPOBAHUY IICHHOCTHOT'O OTHOIICHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUHCKUX U 3apYOEIKHBIX YICHBIX-OHOIOTOB B pa3BUTHE OMOIOTHH;

YMCHHE BIAJCTh CHUCTEMOW OHWOJOTMYECKUX 3HAHWIA, KOTOpas BKIIOYACT ONpEACICHUS U
MMOHMMAaHWE CYITHOCTU OCHOBOIIOJIATAIOIIUX OHMOJIOTUYECKHX TEPMUHOB M TIOHSATHH (BHI, 3KOCHUCTEMA,
omocdepa), Onomormdeckne Teopuu (dBoMOIMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPHS
sBomonnn), yuernus (A. H. CeBeproBa — 0 myTsSX W HampaBieHUsX sBoironun, B.M. Bepraackoro — o
ouocdepe), 3akoHbl (TeHeTnueckoro pasHoBecust Jbx. Xapau u B. BaitHOepra, 3apo/bIieBoro cXoacTaa
K. M. bopa), mpasuna (murmmyma FO. JlumOwxa, SKOJOTHYECKOW MHPAMHIBI DHEPTUH), THUIIOTE3HI
(rumotesa «mupa PHK» Y. I'mnbepra);

YMCHHE BJIaJICTh OCHOBHBIMU METOJAMH HAYYHOT'O MO3HAHUS, UCIIOIB3YEMbIMH B OMOJIOTHUECKUX
HCCIICIOBAHUAX JKUBBIX OOBEKTOB M DKOCHUCTEM (OMKcaHue, M3MEpEeHue, HaOII0ACHUE, SKCIICPUMEHT),
croco0aMu BBIBIICHUS U OIIEHKH aHTPOIIOTCHHBIX N3MEHEHHH B IPHUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPU3HAKHU: BUIOB, OMOTEOIEHO30B, SKOCHCTEM U OHOchepsl,
CTaOMIM3UPYIOWIETO, ABIKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa, ajulomaTpU4eckoro u
CUMIIATPUYECKOTO BHI000pA30BaHUs, BIUSHHS IABMKYIIUX CHJI 3BOJIOIUK Ha TeHO(MOHI MOIMYJISIHH,
MIPUCIIOCOOIGHHOCTH OPTaHW3MOB K Cpele OOWTaHus, 4YepeJOBaHHWA HANpPaBICHUHA HBOIIOLHUH,
KpYrOBOpPOTa BELIECTB M [TOTOKA SHEPTUU B IKOCUCTEMAX;

YMCHHUEC YCTAaHABJIMBATh B3aMMOCBA3M MCEXKIY MHNpOUECCaMH 3BOJIOIHH, ABMXYIIHMMU CHIIAMHA
AHTPOTIOTeHEe3a, KOMIIOHEHTAMH PA3IMIHBIX SKOCUCTEM U MPHUCIIOCOOICHUSIMHU K HUIM OPTaHU3MOB;

YMEHHE BBISBISTH OTIMYUTENbHbIE IPU3HAKH KUBBIX CUCTEM, IMPUCTIOCOOIEHHOCTD BHJIOB K CpeJie
O6I/ITaHI/Iﬂ, a6I/IOTI/I‘-ICCKI/IX u 6I/IOTI/I‘ICCKI/IX KOMIIOHCHTOB J3KOCHUCTEM, B3aMMOCBSI3ei OpraHu3mMoB B
coo0I1ecTBax, aHTPOIIOTEHHBIX M3MEHEHHH B 9KOCHCTEMAaX CBOECH MECTHOCTH;

YMEHHE WCIOIb30BATh COOTBETCTBYIOIINE aAPTryMEHTHI, OWOJIOTHYECKYI0 TEPMUHOJOTHIO U
CHUMBOJIMKY JUISl JIOKA3aTelbCTBAa POJICTBA OPTaHW3MOB PAa3HBIX CHCTEMATHYECKHX TPYII, B3aUMOCBSI3H
OpraHusMoB M CpCbl O6I/ITaHI/I$I, CAUHCTBA YCJIOBCYCCKUX pac, HCOGXOI[I/IMOCTI/I COXpaHCHHUA
MHOT000pa3us BUIOB U 3KOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHUS IIPUPOIBI U YEIOBEYECTBA;

YMEHHE pemaTh OWOJOTHMYECKHE 33JadH, BBISBISATH NPUYMHHO-CIEIACTBEHHBIC CBS3H MEXITY
HCCICAyEMBIMU 6I/IOHOFI/I‘IGCKI/IMI/I mpoueccaMu U ABJIICHUAMU, J€J1aTh BBIBO/IbI 1 IIPOTHO3bI HA OCHOBAHWHU
TMMOJIYYCHHBIX PC3YJIbTATOB;

YMEHHE BBITIONHATH JIA0OPATOPHBIE M MpaKTH4YecKre paboThl, COONIONaTh TIpaBUia Mpu padoTe ¢
y4eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

YMEHHUE BBLIBUT'ATh THIIOTE3bI, IPOBEPSATh UX JKCIEPUMEHTAILHBIMU CPEICTBAMHU, (OPMYIUPYS
1IeJTh UCCIIEIOBAHNS, aHATTM3UPOBATH ITOJYI€HHBIE PE3YIbTATHI U JIENIaTh BHIBOJIBI;

YMEHHE Y4acTBOBaTh B Y4eOHO-HUCCIIEIOBATENBCKON paboTe 1Mo OMOIOTHH, SKOJIOTHHA W MEIUIINHE,
HpOBOILHMOﬁ Ha 6336 IIKOJIBHBIX HAYYHBIX O6IIIeCTB, u HY6HI/I‘-IHO MMpEACTaBIATE MOJYUCHHBIC
pe3yJIbTaThl HA YYCHUYECKUX KOH(PEPEHITHUIX;

YMEHHE OIICHUBATh TUIIOTE3bI M TEOPUHU O MPOUCXOKACHUM KU3HH, YSIIOBEKA U YEIIOBEUECKUX pac,
0 NIPUYHHAX, MTOCIIEICTBHSIX U CIIOCO0aX MPeI0TBpaIIeHHs TI00AFHBIX U3MEHEHU B Onocdepe;

YMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp OyAyiied TPOo(EeCCHOHANBHON IEATCIBHOCTH B
obyacTi OWOJIOTMH, O3KOJIOTHH, TIPHUPOMOTONB30BAHMS, MEIUITMHBI, OMOTEXHOJOTHH, IICUXOJIOTHH,
BETEPUHAPHH, CEIBCKOTO XO3SICTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIIyOIsTh TO3HABATEIHHBIN UHTEPEC,
HaIpaBlIeHHBI Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIONIEH MPOQECcCUr U MPOJAOIKEHIE OHOJIOTHYECKOTO
00pa3oBaHMs B OPraHU3aIUsIX CPENHETO MPOPECCHOHATLHOTO M BBICIIIETO 00pa30BaHusI.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KoanuecTBo 4acoB

Ne ni/m HanmeHnoBaHue pa3je/ioB U TeM K I JuaekTpoHHbIe (HU(pPOBHIE)
NMPoOrpaMmblI Beero OHTPOILHBIE PaKTHYECKHE o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThbI
1 buomornsa xak Hayka 1 bubmorexa HOK
YK https://m.eds00.ru/863¢6122
2 JKuBble cUCTEMBI U KX U3yUYEHHE 2 bubmorexa HOK
v https://m.edso0.ru/863e6122
bubmuoreka LIOK
3 Bronornd kieTkn 2 0.5 https://m.eds00.ru/863e6564
bubmuoreka LIOK
4 XuUMHYEcKasi OpraHUu3aIus KJICTKA 10 1 1 https://m.eds00.ru/863e6b72
bubmuoreka LIOK
5 CrpoeHne 1 QyHKIIH KICTKH 8 2 https://m.edsoo.ru/863e6d5c
6 OOMeH BelecTB U MpeBpalieHue 9 1 bu6numoteka [JOK
SHEPIMHU B KIIETKE https://m.eds00.ru/863e766¢
Hacnencrennas ungopmanus u bubmmorexa [IOK
7 .. 9 0.5 https://m.eds00.ru/863e6ff0
pealnsallisi e¢ B KICTKE https://m.edsoo.ru/863e716c
. bubmoreka IIOK
8 K H3HEHHELH IWKIL KICTKHA 6 1 1 https://m.edsoo.ru/863e7dc4
bubmmoreka IIOK
9 CtpoeHre U QyHKIIMH OpPraHU3MOB 17 15 https://m.eds00.ru/863e81b6
10 PasMHOXeHUE U pa3BUTHE 8 1 15 bubmmoreka [JOK
OpraHu3MOB ' https://m.eds00.ru/863e796e
11 EZ?J?; Hj:B;;;gffnoﬂ W3MEHYMBOCTH 2 0.5 bubmorexa LIOK
A ' https:// m .edsoo .ru/863 eg6 f2
OpraHU3MOB
Bu6nmoreka IJOK
12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 10 1 httos:// m .edsoo .ru/863 e8878
Bu6nuoreka IJOK
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 https:// m .edsoo .ru/863 9214
bubmuoreka IIOK
14 T'enernxa senosexa 3 0.5 https:// m .edsoo .ru/863 €9214
Bubmuoreka ITOK https:// m .edsoo
15 Cenekiusi OpraHu3MOB 4 1 1 /863 9214



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e796e

brotexHOIOTHSA B CHHTETHYECKAs

bubmuoreka ITOK https:// m .edsoo

16 Ouosiorus 4 .ru/863 e9214
17 \ PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 102 4 13
I[TPOI'PAMME
11 KIIACC
KoanuectBo yacoB
Ne ni/nn HaunmeHoBaHMe pa3/ie/ioB U TeM K n DJIeKTpOHHbIe (LM (POBbIE)
NMPOrpamMMbl Beero OHTPOILHBIC paKThieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
) — 4 BuGiorera LIOK
H et https://m.edsoo.ru/863ea2 Oe
OuoJIOrHH
.. bubnunorexa LIOK
2 Mukpo3Botous 1 €€ pe3yabTaThl 14 2 https://m.eds00.ru/863e95 70
3 Makpo3BOTIOIHUS U €€ Pe3yabTaTh 6 bubmorexa [IOK
p 1 pesy https://m.eds00.ru/863e95 70
4 [IpoucxoxaeHue u pa3BUTHE KU3HU 15 1 15 bubmnoreka [JOK
Ha 3emiie ' https://m.edso00.ru/863ea8 bc
5 IIpoucxoxaeHue yenoBeka — 10 1 bub6mmoreka [IOK
aHTPONIOTEHES https://m.edsoo.ru/863ea8 bc
DKOJIOTHSI — HayKa O
B3aMMOOTHOIIICHUAX OPraHU3MOB U bub6nuoreka IIOK
6 3 0.5 _
HaJIOPTraHU3MEHHBIX CUCTEM C https://m.edsoo.ru/863eaf ec
OKpY>Karollel cpeon
bu6nmoreka IJOK
7 Opraau3Mebl U cpesia 0OUTaHHS 9 1.5 https://m.eds0o.ru/863ebs fa
. bubmuoreka [IOK
8 DKOJIOTHS BUAOB U MOIYJISIUAN 9 1 0.5 hitps://m.edsoo.ru/863eba 1e
9 DKOJIOTHS COOOIIECTB. 12 1 05 bubmuoreka [IOK
DKOJIOTHYECKUE CUCTEMBI ' https://m.edsoo.ru/863eb4 6a
butmmoreka [IOK
10 Buocdepa — rmobanbHas skocucTeMa 6 hitps://m.eds0o.ru/863ebb 5e
11 q 6 bubmmnoreka [HOK
€JIOBEK U OKpY»Karolias cpea https:// m .edsoo .ru/863ebd 16
12 PesepBHOE Bpems 8



https://m.edsoo.ru/863ea2%200
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 102 0 7.5
IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KosunyecTBO 4acoB Hara JIeKTPOHHBbIE HU(PPOBbIE
n/n Beero | KP P U3y4eHus o0pa3oBaTe/ibHbIE PeCYpPChI
1 buonorus kak KOMILIEKCHAs HAyKa U Kak bubnuoteka LOK
94aCTh COBPEMEHHOTO O0IIeCTBa 1 https://m.eds00.ru/863e6122
bubmuoreka LIOK
2 JKuBbIe cuCcTEMBI M KX CBOMCTBA 1 https:/m.eds00.ru/863e6122
Bu6nmoreka IJOK
3 YpoBHeBas OpraHU3aIus >KUBbIX CUCTEM 1 https://m.edso00.ru/863e6122
4 1
HcTopust OTKPBITUS U U3YyUCHUS KJICTKH. bubmoreka [IOK
KreTounas Teopus https://m.eds00.ru/863e6564
MeTo/1bl MOJIEKYJISIPHOUM W KJIETOYHOU
ouonoruu. IIpakTnyeckas pabora 0.5
«3y4eHne METOJOBKICTOYHON OUOJIOTHHI Bbubnmnoreka IIOK
5 (xpomarorpadus, dexkrpodopes, https://m.edso0.ru/863e6564
muddepeHImanbHOe HEHTPUD YTHPOBAHHUE, 1
[I1IP)»
1
6 XHUMHUYECKHUM COCTaB KIIETKHU bubmuoreka IIOK
https://m.eds00.ru/863e6b72
MuHepaibHbIE BEIIECTBA KIETKH, UX bubmmoreka IIOK
7 Ouosoruyeckas pojb 1 https://m.eds00.ru/863e6b72
Oprannueckue BemecTBa KJISTKA — OCNKH. Bubmuorexa LIOK
8 Jlaboparopras pabora «OOHapyKeHUE 1 0.5 https://m.eds00.ru/863e6b72
OCIIKOB ¢ ITOMOIILI0 KaYeCTBEHHBIX
peaKIIMiiy
9 CsoiicTBa, kiaccubukanus u GyHKIHHA 1 Bbubmmoreka [IOK
OCIIKOB https://m.eds00.ru/863e6b72
1 _
0 Opranuueckue BelecTBa KIETKH 1 BuGmorexa LIOK
YITICBOJIB! https://m.eds00.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

11

Opl"aHI/ILICCKI/IC B€IICCTBA KJICTKHU —
JIMITM A BI

bubmuoreka LIOK
https://m.edso0.ru/863e6b72

Hykneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabora «lcciaemoBanne 0.5 Bu6muoreka LIOK
HYKJICMHOBEIX KHCIOT, BIICICHHEIX U3 https://m.edso0.ru/863e6b72
KJICTOK Pa3JIMYHbBIX OPTaHU3MOBY

13 Crpoenue u pynkunu ATD. Ipyrue bubmuoteka [JOK
nykieosuarpudocdarsr (HTD) https://m.edso0.ru/863e6b72
CexBenuponanue JIHK. MeToabl Bu6mmoreka LIOK

14 T€HOMUKH, TPAHCKPUIITOMUKH, https://m.eds00.ru/863e6b72
MIPOTEOMHUKHU. METO/IbI CTPYKTYpPHOM
OHOJIOTHH

15 KonTtpoannas padora Nel mo Teme
«XMMHUYECKHH COCTAB KJIETKM)

16 Tune! knerok. [Ipokapuoruueckas KieTka bubmmorexa IOK

https://m.eds00.ru/863e6d5c
. bubmoreka IIOK
CrpoeHue 3ykapuOTUYECKON KIIETKH. https://m.eds00.ru/863e6d5¢

17 [IpakTuueckas padora «M3yueHne CBONCTB 0.5

KJISTOYHOM MEMOpaHED»
bubmuoreka IIOK
. https://m.edso0.ru/863e6d5c

18 [ToBepXHOCTHBIN anmapar KICTKH
OnHoMeMOpaHHbIE OPraHOUIbI KJIETKH. bubnuorexa [IOK

19 [IpakTuueckas padora «M3yueHue 0.5 https://m.edso0.ru/863e6d5¢

ABYDKCHUS TUTOIIJIA3MBI B PACTUTCIbHBIX

KJICTKax»



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

HOHyaBTOHOMHHe OpraHOMAbI KJICTKH:
MUTOXOHAPHH, IJIIACTUIBI.

bubmuoreka LIOK
https://m.edsoo.ru/863e6d5c

20 JlaGopaTopHas pabora «Mccienosanue 0.5
IUIa3MOJIM3a U IEIUIa3MOJIN3a B
DACTUTENBHBIX KIETKAX))
bu6nmoreka IJOK
21 https://m.edsoo.ru/863e6d5c
HemeMmOpaHHble opraHou/ibl KJIETKU
bubmuoreka LIOK
https://m.edsoo.ru/863e6d5c
22 Crpoenne u pyHKIIMH siapa
CpaBHHTEIIbHAS XapaKTEPUCTUKA KIETOK Bu6inoreka LIOK
23 3YKapHoT. 05 https://m.edso00.ru/863e6d5c
JlabopaTtopHas pabora «M3ydeHue '
CTPOEHUS KJIETOK PA3JIMYHBIX OPraHU3MOBY
AccuMUIANMS U TUCCUMUWIALIAS — JBE
CTOpOHBI MeTaboM3Ma. Tumnel oOMeHa Bu6imoreka LIOK
24 BemectB. JlaboparopHas pabora «M3ydyenue 05 https://m.edso0.ru/863e766¢
KaTaJIUTHYECKON aKTUBHOCTH ()EPMEHTOB ’
(Ha mpuMepe aMHUIa3bl WM KaTaIassl)»
DepMEHTAaTUBHBIN XapaKTep peaKkuil
Bu6mmoreka IJOK
KJIETOYHOr'0 MeTab0IM3Ma.
https://m.edsoo.ru/863e766¢
25 JlaGoparopHast padora «3yuenne 0.5
(bepMEHTATUBHOTO paCIIEIIICHUS
MEPOKCH/IA BOJOPOAA B PACTUTEIBHBIX U
JKMBOTHBIX KJIETKAX»
bubmuoreka LIOK
https://m.edsoo.ru/863e766¢
26 benku-akTuBaTOpHI M OETKU-UHTUOUTOPHI
bubmunoreka IIOK
https://m.edsoo.ru/863e766¢
27 ABTOTpOQHBIN TUIT 0OOMEHA BEIIECTB

bubmunoreka IIOK
https://m.edsoo.ru/863e766¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

28 doTocuHTE3
29 | XemocuHTes. Bubmorexa LIOK
JIaGopaTopHas pa6ota «CpaBHEHUE https://m.eds00.ru/863e766¢
IIPOIIECCOB (DOTOCUHTE3a K XEMOCHHTE3a)» 05
AHa’poOHbBIE OpraHu3Mbl. Buabl OpokeHUSI. brbmorexa LIOK
30 JlabGoparopnast pabora «CpaBHEHHE IPOLIECCOB 0,5 https://m.edso0.ru/863e766c
OpOKEHMS U ABIXAHUS
bubmuoteka LIOK
a1 A3pOGHBIE OPraHM3MblL. DTAITbl https://m.eds00.ru/863e766¢
SHEPreTHYecKoro ooMeHa
bubmuoreka LIOK
Oueprust MeMOPaHHOTO TPaUeHTa https://m.eds00.ru/863e766¢
32 npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
bubmuorexa ITOK https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716¢
33 Peakuuu MaTpuyHOro CHHTE3a
bubmuorexa ITOK https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716¢c
34 Tpanckpunuus — Marpuussiid cuate3 PHK
bubmuorexa ITOK https://m.edsoo.ru/863e6ff0
https://m.eds00.ru/863e716¢
35 TpaHcusius u e¢ 3Tanbl
Bubanorexa ITOK https://m.edso0.ru/863e6ff0
36 KonupoBanue aMMHOKHCIOT. Poitb https://m.eds00.ru/863e716c
pubocom B OMocuHTe3€e Oenka
Bubanorexa IIOK https://m.edso0.ru/863e6ff0
- OpraHu3anyst reHoMa y POKapHoT 1 https://m.edso0.ru/863e716¢
JYKapHoT
Bubmmorexa ITOK https://m.edsoo.ru/863e6ff0
38 MonekyIspHbIE MEXaHU3MBI KCIIPECCHH https://m.edsoo.ru/863e716c

T'€HOB y 9yKapuoT
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Bupycsl — BHeKJIeTOUHBIE (POPMBI KU3HU
o0yuraTHble Napa3uThl.

Bubmmorexa ITOK https://m.edsoo.ru/863e6ff0

https://m.edsoo.ru/863e716¢

39 0.5
IIpakTrueckas pabora «Co3manue MOIEIN
BHpPYCa»
Bubmmorexa ITOK https://m.edsoo.ru/863e6ff0
40 Bupycusle 3a00/1€BaHNs YET0BEKA, https://m.edsoo.ru/863e716c
YKUBOTHBIX, PACTCHHUI
Bubnuoreka ITOK https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716¢
41 HanoTtexHomoruy B OMOJIOrMY ¥ MEIULINHE
bubmuoreka LIOK
. https://m.edsoo.ru/863e7dc4
42 JKW3HEHHBIN UK KIIETKH
bubmuoreka LIOK
https://m.edsoo.ru/863e7dc4
43 Matpuunsni cuntes JJHK :
bubmoreka IIOK
XpPOMOCOMBI. https://m.edso00.ru/863e7dc4
44 JIaGoparopuast padora «M3yueHne XpoMocoM 0.5
Ha TOTOBBIX MUKpOIpEnaparax»
bubmoreka IIOK
45 Jlenenue KIETKH — MHUTO3 https://m.edso00.ru/863e7dc4
Tuns! kneTok. KapnokuHes 1 IUTOKHUHES. bubmuorexa [JOK
46 JlaGoparopnas padora «HabmaroneHne MuTo3a B 05 https://m.edso0.ru/863e7dc4
KJIETKAaX KOHUYMKA KOPEIIKa JIVKa '
(Ha rOTOBBIX MHUKpPOIIPEIApATaX )»
Bu6mmoreka IJOK
https://m.edsoo.ru/863e7dc4
47 Perymnsiums >KU3HEHHOTO TUKJIA KIIETOK
48 KonTtpoannas padora Ne2 mo Teme

«CTtpoeHue n pyHKIHOHHPOBAHHE KIETKH»



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
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Opranusm Kak eIMHOE 1ENOE .
TkaHu pacTeHuil.

Bbubmmoreka ITOK https://m.edso00.ru/863e81b6

49 JlaGoparopHas padora «/3ydeHne TKaHen 05
pacTeHui»
Bubmoreka ITOK https://m.edso00.ru/863e81b6
TkaHM )KUBOTHBIX U 4YejioBeKa. JlaboparopHas
50 pabota «/3yueHne TKaHEH>KUBOTHBIX) 0.5
bubmuoreka ITOK https://m.edso0.ru/863e81b6
Opranbl. Cuctemsl opranoB. JlabopaTopHas
51 pabota «l3yueHne opraHoBLUBETKOBOTO 0.5
ACTCHHMS
bubmuoreka ITOK https://m.edso0.ru/863e81b6
52 Omnopa Tena opraHu3MoB
53 JIBIKEHHE OPraHH3MOB bu6mmoreka LIOK https://m.edso0.ru/863e81b6
Bbubmuoreka ITOK https://m.edso00.ru/863e81b6
o4 [Intanue opraHu3mMoB
bub6muoreka ITOK https://m.edsoo.ru/863e81b6
55 [TuTaHKe MO3BOHOYHBIX KUBOTHBIX.
[TummeBapuTenbHAs CUCTEMA YEITOBEKA
bub6muoreka ITOK https://m.edsoo.ru/863e81b6
56 JlpIxaHue OpraHu3MoB
bubmmoreka IIOK https://m.edso0.ru/863e81b6
57 JIpIXaHHe MO3BOHOYHBIX JKMBOTHBIX U
YyejgoBeKa
bubmmoreka ITOK https://m.edso0.ru/863e81b6
58 TpancnopT BeliecTB y OpraHu3MOB
bubmmoreka ITOK https://m.edso0.ru/863e81b6
59 KpoBeHocHas cructeMa mo3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKa
bubmuoreka ITOK https://m.edsoo0.ru/863e81b6
60 Brinenenue y opranu3mMoB



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
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Bbubmmoreka ITOK https://m.edso00.ru/863e81b6

61 3ammra y OpraHu3MoB
Bubmoreka ITOK https://m.eds00.ru/863e81b6
62 NMMmyHHas cuctema 4enoBeKa
63 PazgpaxxumocTs u peryisus y bu6mmoreka LIOK https://m.edsoo.ru/863e81b6
OpPraHHU3MOB
64 I'ymopasibHas peryisinus 1 S9HIJOKPUHHAsS bu6mmoteka LIOK https://m.edso0.ru/863e81b6
CHUCTEMa >KMBOTHBIX U YeJIOBEKa
bubmuoreka ITOK https://m.edso0.ru/863e81b6
65 DopMBI pa3MHOKECHHSI OPTAaHH3MOB
bubmuoreka ITOK https://m.edso0.ru/863e81b6
66 ITonoBoe pa3MHOKEHUE
bubmuoreka ITOK https://m.edsoo.ru/863e796e
67 Meiio3
Tamerorenes. O6pa3oBaHiUe U Pa3BUTHE bubmorexa LIOK https://m.edsoo.ru/863e796e
68 MTOJIOBBIX KJIETOK. 0.5
JlaGopaTopHuas padora «M3yueHnne crpoeHus
IIOJIOBBIX KJIETOK HAa FOTOBBIXMHUKPOIIPENApaTax»
69 NunuBuayansHOE pa3BUTHE OPTAHU3MOB — Bbubnuoreka ITOK https://m.eds00.ru/863e796e
OHTOTEHE3
bubnroreka IIOK https://m.edso0.ru/863e796e
70 3akJajKa OpraHoB U TKaHEH 3
3apOJIBIIIEBHIX TUCTKOB
POCT ¥ pa3BUTHE KHBOTHBIX. bu6moreka LIOK https://m.edsoo.ru/863e796e
71 JlaGoparopHas paboTa «BrlsBIeHNE 05
IIPU3HAKOB CXOJICTBA 3aPOJIBIIICH '
ITO3BOHOYHBIX YKMBOTHBIX)
. bubmuoreka ITOK https://m.edsoo.ru/863e796e
Pa3smHOXeHME U pa3BUTHE PACTCHHUIA.
72 Jlaboparopnas padora «CTpoeHUE OPraHOB 0.5
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https://m.edsoo.ru/863e796e

Pa3MHOKEHHS BBICIINX PACTCHUM

KonTtpoannas padora Ne3 mo teme

73 «IIpoueccol ;KU3HEAEATEIBHOCTH
OPraHU3MOB»
I/ICTOpI/ISI CTAHOBJICHUS U Pa3BUTHUS T'€HETUKHI bubanoreka ]_[OK httDS://m.edSOO.ru/863e796€
Kak HayKd. OCHOBHBIE TIOHSTHSIA CUMBOJIBI
74 reaeTuku. Jlaboparopuas 0.5
pabora «/Ipo3oduna Kak 00LEKT
TeHETUYECKUX UCCIEIOBAHUINY
75 3aKOHOMEPHOCTH HACJIEI0BAHMS 05 buGmuorexa LIOK
npu3HaKoB. MOHOTHGPHUIAHOE ' https:// m .edsoo .ru/863 e86 f2
ckpentuBanue.[IpakTuaeckas
pab6ota "Uzyuenne
DPE3VYJILTATOB MOHOTHOPUIHOTOCKPEIIMBAHUS Y
JIp030GhHIB"
[{uTomornyeckue 0OCHOBBI MOHOTHOPUIHOTO Bubmmoreka ITOK
CKpELMBAHHS https:// m .edsoo .ru/863 e86 2
76
77 AHanusupyroliee ckpenuBanue. Hermonnoe bubmnorexa [IOK
JOMUHUPOBAHUE https:// m .edsoo .ru/863 e8878
JuruOpuanHoe ckpemuBanue. [lpakrnueckas bu6muoreka LIOK
78 pabora «3yueHne pe3yabTaTOB JUTHOPUIHOTO 05 https:// m .edsoo .ru/863 e8878
CKpelrBaHUsA '
Yy AP030( UL
79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO Bu6nmoreka IJOK
CKpELIUBaHUs https:// m .edsoo.ru/863 e8878
bubmunoreka IIOK
80 CueruieHHOE HacJIeI0BaHUE TPU3HAKOB
https:// m .edsoo .ru/863 e8878
bubmuoreka IIOK
81 XpoMOCOMHasl TEOpHs HACIIEICTBEHHOCTH https:// m .edsoo .ru/863 e8878
82 I'eHeTHKA TTOJIA bubnmoreka [IOK



https://m.edsoo.ru/863e796e

https:// m .edsoo

.ru/863 e8878

83 bu6nmoreka IJOK
I'enoTHn Kak 1(€JIOCTHASI CUCTEMA https:// m .edsoo .ru/863 e8878
bu6nmoreka IJOK

84 ['eHeTnueckunii KOHTPOJIb PA3BUTHUSA https:// m .edsoo .ru/863 e8878
pacTeHUM, )KUBOTHBIX M YEJIOBEKa

bubmunoreka LIOK
85 M3MeHYHBOCTH MTPU3HAKOB. Bribl https:// m .edsoo .ru/863 e8878
M3MEHYUBOCTH
bubmuoteka IIOK
86 MonudukarnronHas H3MEHIUBOCTh
https:// m .edsoo .ru/863 e8878
BapuannoHHBIH psii M BapHaIlMOHHAS
kpuBas. JJaboparopHas padora
«MccnenoBanne3aKOHOMEPHOCTEN Eubmorexa HOK
- https:// m .edsoo .ru/863 9214

87 MOIUUKAIMOHHONU3MEHYHUBOCTH. 0.5
IlocTpoeHne BapHallMOHHOIO psijia U
BapHallMOHHON KPHUBOI»

88 I'emoTnnudeckass H3MEHUNBOCTb. bubmuoreka IIOK
KomOnHaTuBHAas W3MEHUMBOCTD https:// m .edsoo .ru/863 e9214
MyTtannoHHasi HK3MEHYHBOCTb.

IIpakTnyeckas padora «Myramuu vy
89 1p0o30(d Bl (HA TOTOBBIX 0.5 Brbmaorexa IJOK
https:// m .edsoo .ru/863 e9214
MHUKDOIIpEIaparax )»
3aKOHOMEPHOCTH MYTAIlMOHHOTO ITpoIecca. bub6nnorexa LIOK

%0 INTeHETHKA 1 SIHTeHOMHKA https:// m .edsoo .ru/863 e9214
r bubmunoreka IIOK

91 CHCTHKA HCTOBCKA. https:// m .edsoo .ru/863 e9214
IIpakTrueckas pabora «CocraBieHue U 0.5
aHaJIN3 POJOCIOBHOM»

. bubmuoreka IIOK

92 MeToabl MEMUITMHCKON T€HETUKH https:// m .edsoo .ru/863 9214

bubmunoreka IIOK

3HaueHne MEIUIINHCKON TCHETUKHU B

https:// m .edsoo .

ru/863 e9214




npeaoTBpaAlICHHUU U JICHCHUU I'CHCTUYCCKUX

93 1
3a00JIeBaHUM YeJIOBEKa
OCHOBHBIE OHATHUS cenekuu. JlabopaTopHas bubmoreka IIOK
pabota «M3yueHne cCOpTOB KYJIbTYPHBIX https:// m .edsoo .ru/863 9214
% PACTSHHHI U OPOJ JOMAIHUXKHUBOTHBIX ) 1 0.5
. bubmunoreka LIOK
Mertoapl ceneKnoHHOM padoThl. JIabopaTopHas https:// m .edsoo .ru/863 e9214
95 pabota «/M3yueHne MeTOI0BCEIICKIIMHI 1 0.5
pacTeHui»
96 JIOCTHIKEHMS CENEKIMU PACTEHHUH 1 L 05 bubmmoreka IOK
JKUBOTHBIX. [IpakTryeckas padora ! https:// m .edsoo .ru/863 e9214
«IIpuBUBKapaCTCHUI
97 IIpomexyTounasi arrecranusi. Konrpoiabnas 1
padota Ne4 no teme «OCHOBBITEHETUKH U
CeJIEKIUM
CoxpaHeHue, W3y4Ye€HHWE U HCIOJb30BaHUE
TEHETHUYECKUX PECYpPCOB. bHOTEeXHOMOrHs Kak Bubmorexa LIOK https:// m .edsoo .ru/863
98 HayKa M OTpacib POU3BOJICTBA. 1 0.5 3214
[IpakTuueckas padora «M3yueHue
00BEKTOB OMOTEXHOIOTHHY
99 OcHOBHBbIE HaIlpaBJIEHNs CUHTETUYECKOM 1 bu6mmoreka L{OK https:// m .edsoo .ru/863
Onosorun 9214
100 | XpoMOCOMHAT H [CHHAL HHKCHCDHA 1 bubmmoreka IIOK https:// m .edsoo .ru/863
€9214
101 | MeHImHCKIE GHOTEXHOTOTHH 1 Bubmoreka ITOK https:// m .edsoo .ru/863
€9214
102 PesepsHbiit ypok. [IoBTopenue, 1
000011IeHHE, CUCTEMATH3aIs 3HAHUI
OBHIEE KOJIMYECTBO YACOB I1O 102 13

I[TPOTPAMME




11 KITACC

KosunyecTBO 4acoB Hara JIeKTPOHHBbIE HU(PPOBbIE
Ne n/m TeMa ypoka Bcero | Koutposbhsie | [IpakTuueckue | M3Y1€eHHs o0pa3oBaTebHbIEPeCYPChI
padoThI padoThI
1 OpomtonuonHas Teopus Y. JlapBuHa 1 bubmmoreka [IOK
https://m.edsoo.ru/863ea2 Oe
2 JIBrKyIlI1E CUIIBI HBOJIFOLIMM BUJIOB T10 1 bubmmoreka [LIOK
Y./lapBuny https://m.edsoo.ru/863ea2 Oe
3 bopn0a 3a cymecTBoBanue, 1 bu6mmoreka [JOK
€CTECTBEHHBINN HCKYCCTBEHHBI 0TOOD https://m.edsoo.ru/863ea2 Oe
4 DOopMHUPOBAHUE CUHTETUYECKON 1 bubnnorexka [HOK
TEOPUUIBOTFOLIUH https://m.edsoo.ru/863ea2 Oe
5 DTarbl HBOIIOIIMOHHOTO Mpolecca: 1 Bubnuoreka ITOK
MHUKPOIBOJIIOIUS K MAKPOIBOIFOIUS https://m.edso0.ru/863e95 70
6 [Monmynsuus — sneMeHTapHas €IUHHIA 1 bubnuoreka IJOK
3BOJIIOIUA https://m.edso00.ru/863e95 70
3aKOH reHeTuyecKkoro paBHoBecus JIx. bubnunoreka [IOK
7 Xapau, B. Baitn6Oepra. Jlaboparopras 1 0.5 https://m.edso00.ru/863e95 70
paboTa «BbIsBIeHHE U3BMEHYNUBOCTU Y
0co0el 0IHOrO BHIa
8 OneMeHTapHbIe (PAKTOPHI SBOJIIOLIUU 1 bubmroreka [IOK
https://m.edso00.ru/863e95 70
9 Dddext ocHoBarens. DPdexT 1 bub6imorexa LIOK
OYTBUIOYHOTO TOPJIBIIIKA https://m.edso0.ru/863e95 70
10 Murpauuu. M30aamun nonysiuii: 1 bubmmoreka IJOK
reorpaduueckast, OnoJoruIecKas https://m.eds00.ru/863e95 70
11 EcrecTBenHsblIi 0TO0p — 1 Bubimoreka [IOK
HaIPaBJIAOMUI(PAKTOP SBOJTIOIIHI https://m.eds00.ru/863e95 70
12 [TomoBoii oT6op 1 bubarorexa [JOK

https://m.edso0.ru/863e95 70



https://m.edsoo.ru/863ea2%200
https://m.edsoo.ru/863ea2%200
https://m.edsoo.ru/863ea2%200
https://m.edsoo.ru/863ea2%200
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070

[Tpucnoco6aeHHOCTh OPraHU3MOB KaK
PEe3yJIbTAT MHUKPOIBOJIIOIIHH.
Jlaboparopnas padora «3yueHue

bubmmorexa [JOK
https://m.edso0.ru/863e95 70

13 . 0.5
apoMop(}030B U UAMOAAANITAUHN Y
pacTeHui U )KUBOTHBIX)
[Ipumeps! npucniocobIeHH y brubmmorexa LJOK
OpPraHu3MOB:MOP(OIOTHUCCKHE, https://m.edso00.ru/863e95 70
dusnoIorHYecKue,

14 OMOXUMHUYECKHUE, ITIOBEICHUYCCKHUE. 0.5
JlaboparopHas pabora
«[IpucnocobneHussOpraHu3MoB U HX
OTHOCHUTEIbHAS
1[EJ1eC000Pa3HOCTh)»
Bupn, ero kpurepuu u CTpykTypa. bu6imoreka LIOK

15 JlaboparopHas pabora «CpaBHEHHE 0.5 https://m.eds00.ru/863e95 70
BUJIOB IO MOP(HOJIOTHIECKOMY
KPUTEPUIO»

16 CrpykTrypa BH1a bubmoreka [JOK

https://m.edso00.ru/863e95 70

Bunoobpa3oBanue kak pe3yiabTar bu6iuoreka IIOK

17 MHUKPOIBOJIOLIH https://m.eds00.ru/863e95 70

18 CBs13b MUKPOIBOJTIOIINH U bubaroreka IIOK
SMUIEMUOJIOTHHI https://m.edso00.ru/863e95 70
Maxpo3BOIIOLHS. buomoTeka [LIOK

19 [TaneoHTOIOrNYUECKUEMETO I https://m.edso0.ru/863e95 70
W3YYCHUS IBOJTFOIHH
buoreorpaduueckue MeTo b U3yUeHUs Bu6anoreka [JOK

20 3BOIIOINU https://m.edso00.ru/863e95 70
OMOpPHOJIOTMYECKHE U CPaBHUTEIHHO- bubauorexa LJOK

21 MOP(}OIIOTHYECKHE METOIBI H3YUIEHHSI https://m.eds00.ru/863e95 70
IBOJTFOTIHH
MonekynasipHO-TeHETUYECKUE, bu6imoreka [IOK

22 OMOXUMHUYECKUE U MATEMATHUYCCKUE https://m.eds00.ru/863e95 70
METO/Ibl U3YUEHHUSI IBOJIIOLINH

23 OO01mure 3aKOHOMEPHOCTH IBOJIOIUN bubmrorexa IJOK



https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070

https://m.edso0.ru/863e95 70

AnanTuBHas paguaIus.

buomuroTtexa LIOK

24 HepaBHOMEPHOCTHTEMITOB SBOJTIOIIHH https://m.eds00.ru/863e95 70
HayuHble rTHnoTe3sl TPOUCXO0XKICHUS bubnmorexa [JOK
25 JKU3HU Ha 3eMiie https://m.edsoo.ru/863ea8 bc
Jlonay4Hble IpeACTaBICHUS O brubmmorexa LJOK
26 3apPOKICHUMKU3HH https://m.edsoo.ru/863ea8 bc
OCHOBHBIE 3Talnbl HEOPraHUYECKOU bu6mmoreka [IOK
27 IBOJIIOLUH https://m.edsoo.ru/863ea8 bc
28 I'unioTe3sl 3apoKaeHUS JKU3HU buomunorexa [LIOK
p
https://m.edsoo.ru/863ea8 bc
Hcrtopus 3emiin u METOBI €¢ bubimoreka [JOK
usyuenwus. JlaboparopHas pabora https://m.edsoo.ru/863ea8 bc
29 «/3y4eHne ¥ ONKMCAHUE HCKOIIAEMBIX 0.5
OCTaTKOB JIPEBHUX
OpraHU3MOB)
HavanbHble 3Tanel OpraHu4ecKon bubmmnorexa LJOK
30 SBOJIOIIAH https://m.edso0.ru/863ea8 bc
31 OBOIIOLMSA DYKapHOT bubmnorexa [JOK
https://m.edsoo.ru/863ea8 bc
OCHOBHBIE dTaIIbI PBOJIOIAH Bubanoreka IIOK
pacturensHoro mupa. IlpakTudeckas https://m.edso0.ru/863ea8 bc
32 pabora «M3ydenne ocobeHHOCTEH 0.5
CTPOEHHUSI PAaCTEHUI PA3HBIX OTAEIOBY»
OCHOBHBIE ATAIbI PBOJIIOIHAU bubmmoreka IJOK
33 JKUBOTHOTOMHUPA https://m.edsoo.ru/863ea8 bc
DBoJO1MS )KUBOTHBIX. [IpakTHueckas bubimoreka LIOK
34 pabota «3yueHne 0coOEHHOCTEH 05 https://m.eds00.ru/863ea8 bc
CTPOEHUS MMO3BOHOYHBIX KUBOTHBIX»
PasBuTHe )xu3HM Ha 3emiie 10 3pam U bu6imoreka IIOK
35 https://m.edso0.ru/863ea8 bc

neproam



https://m.edsoo.ru/863e95%2070
https://m.edsoo.ru/863e95%2070

MaccoBble BBIMUPAHUS —

bubmmorexa [JOK

36 9KOJIOTHYECKUEKPHU3HUCHI IIPOIILIOTO https://m.edsoo.ru/863ea8 bc
CoBpeMEeHHbBIN IKOJIOTUYECKUN KPU3HC, buommrorexa [JOK
37 eroocoOeHHOCTH https://m.edsoo.ru/863ea8 bc
CoBpeMeHHasi CUCTeMa OPraHuYeCKOro Ibubaroreka [JOK
38 [POLLLIOTO https://m.edsoo.ru/863ea8 bc
OcCHOBHBIE CUCTEMATUYECKHE TPYIIIIHI bu6simoreka [IOK
39 OpraHU3MOB https://m.edsoo.ru/863ea8 bc
40 AHTpOTIOJIOTHSI — HayKa O YEJIOBEKE Bubanoreka IIOK
https://m.edsoo.ru/863ea8 bc
Pa3BuTue npencraBieHuii o bu6mmoreka LIOK
41 MIPOUCXO0XKICHUU YEIOBEKA https://m.edsoo.ru/863ea8 bc
MecTo 4eoBeKa B CHCTEME Bubanoreka ITOK
opranuueckoro mupa. JlabopatopHnas https://m.edsoo.ru/863ea8 bc
42 pabora «3yuenue ocobeHHOCTEMN 05
CTPOEHUS CKEJIETa YEIOBEKA,
CBSI3aHHBIX C
MIPSMOXO0XKIECHUEM
43 JIBM>KyIIIME CHITBI aHTPOMOTeHEe3a budmoTeka [IOK
https://m.edsoo.ru/863ea8 bc
CooTHOIIICHHE OMOJIOTHYECKUX H bubauorexa [JOK
44 COLIMAJIbHBIX (PaKTOPOB B https://m.edsoo.ru/863ea8 bc
AHTPOIIOT€HE3E
45 OCHOBHBIE CTa/IUU AHTPOIIOTEHE3A bubiunorexa [JOK
https://m.edsoo.ru/863ea8 bc
46 [TaneoreneTnka u majeoreHOMHUKaA Ibubmroreka [JOK
https://m.edsoo.ru/863ea8 bc
47 DBOJIIOIMS COBPEMEHHOTO YEJIOBEKa bubmmoreka IJOK
https://m.edsoo.ru/863ea8 bc
Yenoseueckue pacel. [Ipakrudeckas bubmauoreka [JOK
48 pabota «M3ydeHne 3KOI0rH4ecKux 0.5 https://m.edsoo.ru/863ea8 bc
aJanTalui 4eIoBeKay
MexaucuuIuIMHapHbIE METOBI bu6nmmorexa [JOK
49 https://m.edsoo.ru/863ea8 bc

AHTPOIIOJIOIrur




50 3apoxACHUE U PA3BUTUE IKOJIIOTHUHU butauorexa [JOK
https://m.edsoo.ru/863eaf ec
Mertoas! skonoruu. JlaboparopHas bubnuoreka [JOK
51 paboTta 0.5 https://m.edsoo.ru/863eaf ec
«3y4yeHne MEeTOJ0B KOJIOTMYECKUX
HUCCIIENOBAHUN)
3HaueHne YKOJIOTNYECKUX 3HAHUN I bubnmorexa [JOK
52 YyeJloBeKa https://m.edsoo.ru/863eaf ec
53 Oxonorudeckue (PpakTopsl bubmorexka [JOK
https://m.edsoo.ru/863eb5 fa
AbuoTtnueckue paxkropsl. CBET Kak bubnuoreka [JOK
9KOJIOTHYECKU (aKTop. https://m.edsoo.ru/863eb5 fa
o4 Jla6opaTopHasipaboTa «BblsiBieHNE 0.5
MIPUCTIOCOOICHUI
OpPraHU3MOB K BJIUSTHUIO CBETA)
AOunoTtndeckre GaKkTOphbI. bubnuorexa [JOK
TeMneparypakak 3KOJI0THYECKUN https://m.edsoo.ru/863eb5 fa
55 | (aKTop. 0.5
JlabopaTtopHast pabota «BrisiBneHue
MPUCTIOCOOICHHI OPTraHU3MOB K
BIIMSIHUIOTEMITEPATYPhI»
AbuoTtnueckue hakTopsl. BrnaxHocTb bubmnorexa [JOK
KaK?IKOJIOTUYECKUH (aKTop. https://m.edsoo.ru/863eb5 fa
56 JlaGoparopHas paboTa 0.5
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHUS
57 Cpenpl 0OuTaHusI OpraHU3MOB bubarorexa [JOK
https://m.edsoo.ru/863ebs5 fa
58 buonornueckue puTMbl bubmmoreka IJOK
https://m.edsoo.ru/863ebs5 fa
59 Kuznenusie popMbl OpraHu3MOB bubmauoreka [JOK
https://m.edsoo.ru/863eb5 fa
60 buotnueckue pakropsl bubnuorexa [JOK
https://m.edsoo.ru/863ebs5 fa
61 3HaucHUE OMOTUYECKUX buGimoreka [TOK

B3aUMOJICUCTBUMIJIS CYIIECTBOBAHUS
OpPraHu3MOB B cpefie 0OUTaHHs

https://m.edsoo.ru/863eb5 fa




DKOJIOTNYECKHE XapaKTEPUCTUKU

bubmmorexa [JOK

62 MOMYJISIIAN https://m.edsoo.ru/863eba le
OCHOBHBIE TOKA3aTEHU MOMYJISAINN: bu6mmoreka LIOK
63 YUCICHHOCTD, IJIOTHOCTD, BO3pacTHas https://m.edsoo.ru/863eba le
u
110JI0Basi CTPYKTYpa
OCHOBHBIE TOKA3aTEHU MOMYJISAINN: bu6mmoreka LIOK
64 POK1aeMOCTh, IPUPOCT, TEMII POCTA, https://m.edsoo.ru/863eba le
CMEPTHOCTh, MUTPAILIUU
65 DKOJIOrM4ecKasi CTpyKTypa MOILYJISIUU buomunorexa LIOK
https://m.edsoo.ru/863eba le
66 JluHaMuKa NOMyJSIUYU U €€ peryisuus buomunorexa LIOK
https://m.edsoo.ru/863eba le
Kpussie pocra ynciieHHOCTH bu6imoreka LIOK
67 nonyssiui. KpuBbie BbDKHBaHUS https://m.edsoo.ru/863eba le
DOKOJIOTHUECKasT HUIIA BUOA. bu6mmoreka [JOK
68 JlaboparopHas pabora 05 https://m.edsoo.ru/863eba le
«[IpucnocobneHusiceMsiH pacTeHUH K
pacCCETCHUIO»
69 Bun xak cucrema nomynsanun buomurorexa LIOK
https://m.edsoo.ru/863eba le
3aKOHOMEPHOCTHU TIOBEACHUS U Ibubanoreka LIOK
70 MUTPALUKUBOTHBIX https://m.edsoo.ru/863eba le
71 Co00111eCcTBO OpraHu3MOB — OHMOIIEHO3 buGimoreka ITOK
https://m.edsoo.ru/863eb4 6a
72 DKocHuCcTeMa KaKk OTKPBITasi cCUCTEMa bubmmoreka ITOK
https://m.edsoo.ru/863eb4 6a
KpyroBopot BeniecTs 1 NOTOK SHEPTUU bu6imoreka LIOK
73 BAKOCHCTEME https://m.edsoo.ru/863eb4 6a
74 OCHOBHBIC TOKA3aTEIN YKOCHUCTEMBI bubmmoreka ITOK
https://m.edsoo.ru/863eb4 6a
75 DKOJOTHYECKHUE MUPAMUJIBI buomroTexa [IOK
https://m.edsoo.ru/863eb4 6a
76 N3meHeHuns cooOIIeCTB — CYKIECCUU buGimoreka ITOK

https://m.edsoo.ru/863eb4 6a




77 [Ipupoanbie 3K0CHCTEMBI. DKOCUCTEMBI lbubmrorexa [IOK
03€ep U peK. DKOCUCTEMBI MOPEH 1 https://m.edsoo.ru/863eb4 6a
OKEaHOB
[IpupoaHbie SKOCUCTEMbI. DKOCUCTEMBbI bu6mmoreka LIOK
8 TYHJP, JIECOB, CTEIIEH, ITyCTbIHb https://m.edsoo.ru/863eb4 6a
79 AHTpPONIOT€HHBIE 3KOCUCTEMbI bubnmorexa [JOK
https://m.edsoo.ru/863eb4 6a
Ypb6oskocucremsl. [IpakTrueckas bu6mmorexka IIOK
80 paboTta 0.5 https://m.edsoo.ru/863eb4 6a
«M3y4yenue u onucanue
ypOOIKOCUCTEMBI»
3akOHOMEPHOCTH (HOPMUPOBAHUS bubmrorexka [JOK
81 OCHOBHBIX B3aMMOIEHCTBUH https://m.edsoo.ru/863eb4 6a
OpraHU3MOB BOKOCHCTEMAX
MexaHu3mbl BO3JEHCTBUS 3arpsi3HEHUN bu6mmoreka [IOK
pa3HbBIX TUIIOB Ha CYyOOPraHU3MEHHOM, https://m.edsoo.ru/863eb4 6a
82 OpPraHU3MEHHOM, MONYJIAIIMOHHOM U
HKOCHUCTEMHOM YPOBHSX
buocdepa — obuiennanerapHas Ibubanoreka LIOK
83 o0osouka3emiau https://m.edsoo.ru/863ebb Se
84 VYuenne B. U. Bepnaackoro o bubaroreka IIOK
ouocgepe https://m.edsoo.ru/863ebb Se
3aKOHOMEPHOCTH CYHIECTBOBAHUS bubmoteka [JOK
85 o6uocdepsl https://m.edsoo.ru/863ebb Se
KpyroBopotsl BemiecTB u bu6mmotexa [IOK
86 OHOTE€OXUMUYECKUE [IUKIIbI https://m.edsoo.ru/863ebb 5e
3oHanbHOCTH Onochepbl. OCHOBHBIE bubmorexka [JOK
87 OMOMBI CyIIN https://m.edsoo.ru/863ebb Se
88 YcroitunBocTh 6Guochepsl bu6arorexa [IOK
https://m.edsoo.ru/863ebb 5Se
89 DKOJOTHUYECKHE KPU3UCHI U UX bubimoreka ITOK https:// m .edsoo
NPUYUHBI .ru/863ebd 16
90 BozneiicTBue yenoBeka Ha 6uochepy bubnmnorexa [JOK

https:// m .edsoo .ru/863ebd 16




AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
o1 PaCTUTEINIbHBIN U )KUBOTHBIN MU 1
92 OxpaHna npupojsl 1
OCHOBHBIE PUHITUIIBI YCTOUYHUBOTO brubmoreka L{OK https:// m .edsoo
93 pa3BUTHA YETOBEUECTBA U IIPUPOIBI 1 .ru/863ebd 16
PannonansHOE IpUpOAOIIONIB30BAHNE U bu6mmoreka [IOK
94 COXpaHeHHe OHOIIOrHYECKOTO 1 https:// m .edsoo .ru/863ebd 16
pazHooOpazus 3emiin
O0o0061IeH e 110 TEME bubmuroreka I{OK https:// m .edsoo
95 «MHKpPO3BOJIOLIMS HEC PE3YIIbTAThI» 1 .ru/863ebd 16
O06o01eHue o Teme bubauoreka [JOK
96 «Makpo3BOJIIOIHS HEe¢ Pe3yIbTaThI» 1 https:// m .edsoo .ru/863ebd 16
O06006menne o Teme
97 «IIpoucxoxaeHne upa3BUTHE KU3HU 1
Ha 3emie»
O6o00611eHne o TeMe
98 «ITpoucxoxeHneyenoBeKa — 1
AHTPOIIOTEHE3)
O06o06meHNe 110 TeMe «DKOIOTHS — bubmuoreka I{OK https:// m .edsoo
99 HayKa 0B3alMOOTHOIIEHUAX 1 .ru/863ebd 16
OpPTaHU3MOBY
O6006menue mo reme «OpraHu3Mbl 1 Bubanoreka IIOK
100 cpenaoOuTaHus» 1 https:// m .edsoo .ru/863ebd 16
O0o006mIeHue 110 TeMe «DKOIOTHS bubmuoreka IJOK https:// m .edsoo
101 BHJIOB UIIOMYJISLIUAID) 1 .ru/863ebd 16
O606mmenue o teme «buocdepa —
102" | rpoGanbhas sxocucTemar 1
OBLIEE KOJIMYECTBO
- 102 7.5

YACOB ITIOITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

buomnorus. Yueonuk mis 10 knacca (mpodunbsHbiii ypoens) / B.B., Kamenckuit A.A.,
Py6uoB A.M. u ap./ITox pen. [laceunuka B.B. M.: IIpoceemenue , 2019
buonorus. Yueonuk mis 11 knacca (mpodunsHblil ypoens) / B.B., Kamenckuii A.A.,
Py6uoB A.M. u ap./ITox pen. [laceunuka B.B. M.: Ilpoceemenue , 2019

JlonoTHUTEeILHAS JJUTEPATypa ISl 00YUAIOIIHXCSI

1) baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbmioit cipaBoYHuK
JUTSI IIIKOJILHUKOB M IOCTYyMaronmx B By3bl. — M.:[Ipoda, 2004;

2) Buosnornueckuii SHIMKIONESIUYECKUi ciioBaps. M., 1989. 11

3) Buonorust. Yueonuk s 10 kinacca (6a3oBbiit yposens) /IToq pen. U.H.
[Tornomaperoii. M., 2007. 12

4) buonorust .ET'D. KonrponsHbie n3Meputeabubie Marepuaisl./Coctapurenu: I'.C.
Kamunosa, B.3. Pesuukosa, A.H. Msarkosa. M., 2007.

5) Basnosas M.A., CokosioBa H.A., Kamenckuiit @.®. buosnorus: moyiHbli Kypc
obmieoOpazoBarenpHON cpemHel mkoasl. M., 2002.

6) Jlemesa H.A., Kammok JI.B., JIucos H.JI. Buosorus B Bonmpocax u orBeTax. MUHCK,
1997.

7) Mamkosa H.H. buonorus. [Tocodue mis monrotoBku k EI'D. CI16. 2004.

8) OcHuossl 001mei 6uonorun: 9 knace/ Iox pex. M.H. ITonomapeoii. M.,1996.

9) Naceunuk B.B., Kyumenko B.C. u ap. buonorus: COOpHUK 33124 1 33/1aHHIi C
otBeTaMu: 9- 11 knaccel. M., 1999,

10) IMerpos K.M. Dkosorust yenoBeka u kyabTypa. CI16. 1999.

11) Ionomapesa U.H. Dkonorus. Kuura anst yaurens. M., 2006.

12) TTonomapesa U.H. , Conomun B.I1., CunenpaukoBa I'.JI. OGmmas MeToauka
oOyuenus 6monoruu. M., 2007.

13) ITonomapesa 1.H., Comomun B.I1. Dkonoruueckoe o6pa3oBaHue B pOCCHHCKOM
LIKOJIe: UCTOpHs, Teopus, metoauka. CII6., 2005

14) ®pocun B.H., CuBornazor B.1. ['0TOBUMCS K €TUHOMY FOCYIapCTBEHHOMY
sk3ameny. Obmas 6uonorus. —M.: [Ipoda, 2004. — 216 c.

METOAUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Jluteparypa 1Jisl yduTeas
1). baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I". Bruonorust: BonbIioi cripaBoYHHK st
IITKOJTEBHUKOB U ITOCTYIAFONTHX B BY3bI. -M.: JIpoda, 2004,
2). bonrosa 1.B. CoopHuk 3anau mo OOIeii OMOIOTHH /1S TOCTYIAMOIIMX B BY3bL. -M.:
«Onnkc 21 Bex» «Mup 1 00pazoBanuey, 2005;
3) BanoBast M.A., CokosoBa H.A., Kamenckuit @.®. buosorus: moiaHbIi Kype
o0mieoOpazoBareIbHON cpeHed mKkoasl. M., 2002.
4). Koznosa T.A., Kyumenko B.C. Buonorus B Tabnmviax 6-11 kinaccer: CripaBouHoe moco0ue.
- M.: lpoda, 2002;
5). Jlepuep I'.1. O6mas 6romnorust. [loypounslie TecTb! v 3aanus. -M.: «AkBapuym», 1998;
6) Jlemeza H.A., Kamrok JI.B., JIucos H.JI. Buosorus B Bonpocax u oTBeTax. MUHCK,
1997.
7). TlumenoB A.B., [Tumenosa M.H. Buonorus. Jlunaktuyeckue MaTepualibl K paszieiny
«O61ras oronorusy. - M.: «M3marenscto HIIDHACy, 2004,



8).Pe6pona JI.B., IIpoxoposa E.B. AktuBHBIC GOPMBI U METO/BI OOyUCHHS OMOJIOTHH.
M.: TIpocBemienue, 1997

9).®pocun B. U., Cusornazos B. K. ['0ToBHMCS K €IHHOMY TOCYAapCTBEHHOMY
sk3ameny: Obmrast 6uonorust. - M.: Jlpoda, 2004. - 216¢.;

KomnbroTepHoe obecnieueHue

1) TexHuueckue cpeicTBa O0yUCHHUs: HOYTOYK, MyJIbTUMEIMHHBINA IIPOSKTOP

2) JlabopaTopHslii npakTukyM. bruosnorus 6-11 xinacc (yueOHOE 3JEKTPOHHOE M3/aHUE),
Pecniyonukanckuit mynetuMmenna nenrp, 2004

3) Bupryanbhas mkona Kupuia u Medoaus. Ypoku 6uonoruu. YenoBek U €ro 3110pOBbe.
4) BuptyanbHas mkona Kupumia u Medoaus. Penerutop o 6uonorun. OOO «Kupwint u
Medoauii», 2006

5) IIpoceenienue. buonorus. Anaromus 1 Gu3noIOTrUs YesoBeka. MyabTUMEIUITHOE
yuebHoe Tocobre HOBOro oopasia.

6) ®usukon. Otkpeitas Guonorus.2005

Taoauunl

Y4ebOHo - 1a60paTopHOe 000pyI0BaHME

1. Mukpockon 1a00paTOpHBIi

2. Kommuiekt mocy/sl ¥ puHAIISKHOCTEH 1711 ipoBeaeHus JIP
HarypanbHbie 00beKTbI

1. HaGop mukpomnpenapatos mno pazaeny «OO0mias Ouonorus»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
Anpeca caiitoB B UHTEPHETE

http://bio.1september.ru- razera «buosorus» - npuinoxkenue Kk «1 ceHTIOps»
Www.bio.nature.ru- Hay4Hbie HOBOCTH OHOJIOTHH.
www.edios.ru- DI0c - HeHTp AUCTAHIIMOHHOTO 0Opa3zoBanus.WWw.Kkm.ru/education-
VYueOHble MaTepuallbl U clioBapu Ha caiite «Kupmin u Medoauii»
http://www.nsu.ru/biology/courses/internet/main.html - Pecypcel o 6uonoruu
http://infomine.ucr.edu/search/bioagsearch.phtml - ba3a naHHbBIX 0 OHONOTHH.
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