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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma no yueObnomy npeamery "buonorus" (nanee - 6M0J0THs) HA YPOBHE CPEIHETO OOIIETO
oOpaszoBanms pazpaboraHa Ha ocHoBe DenepasbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «0O6
obpaszoBannu B Poccuiickoii ®Depepanuny, ®PI'OC COO, Konmenmuu mnpenogaBaHus ydeOHOTO
npeamera «buosorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebnslii npeamet «buonorus» yrny6néanoro yposss usydenus (10—11 kimaccel) aBiasieTcss OAHUM
13 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-HAay4HbIe MpeAMeTh». COrjlacHO MOJIOKEHUSIM
OI'OC COO mnpodunbHbIE Y4eOHBIC MPEAMETHI, M3ydaeMble Ha YIIIYOJIEHHOM YPOBHE, SBJISIOTCS
crocobom muddepeHuanuu o0ydyeHUsT HA YpPOBHE CpEAHEro oO0IIero oOpa3oBaHUS U MPU3BAHBI
o0ecreynTh TMPEEeMCTBEHHOCTh  MEXKIY OCHOBHBIM  OOLIMM, CpPEAHHM  OOLIMM, CpPEIHUM
npodeccroHaNbHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMs KaKIblii U3 ATUX y4eOHBIX MPEIMETOB
JOJKeH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE peHIeHHE O0pa30BaTENbHBIX, BOCHUTATEIBHBIX WU
Pa3BUBAIONIMX 3a]1a4, CBSI3aHHBIX C PO OpUEHTAIIEH 00YJarOIUXCS U CTUMYJIMPOBAHUEM HHTEpeca K
KOHKPETHOW O0OJIaCT HAYYHOTO 3HAHHS, CBS3aHHOTO C OHOJIOTHMEH, MEIUIUHOW, SKOJOTHEH,
TICUXOJIOTHEH, CTIOPTOM UM BOCHHBIM JIEJIOM.

[IporpamMma o yuebHoMy npeamety "buonorus" na€r npeacraBieHue o ey U 3a1a4axX U3y4eHHUs
yaeOHoro npenaMera «brosorus» Ha yrryOJIEHHOM YpOBHE, OTIPEIeIIIeT 00s3aTeIbHOe (HHBAPUAHTHOE)
IIPEIMETHOE COZIEPKAHME, €r0 CTPYKTYPUPOBAHUE 110 pa3zesiaM U TeMaM, pacIpeesIeHUe 0 KilaccaM,
PEKOMEHYeT IOCIEI0BAaTeIbHOCTh U3YYeHHs] Y4eOHOTO marepuayia ¢ y4ETOM MEXMPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTrO IMpOoIecca, BO3PACTHBIX OCOOEHHOCTEH 00yJaromuxcs.
B nporpamme 1o 61010ruu peann3oBaH NPUHIIUI IPEEMCTBEHHOCTH C U3y4Y€HHEM OMOJIOTUHU Ha YPOBHE
OCHOBHOro o00miero o0Opa3oBaHus, Osarojgapsi uYeMy I[POCMATPUBAETCS HAINpaBIEHHOCTh Ha
nocjenyomee pa3BuTiHe OMOJOrMUECKUX 3HAaHUH, OPUEHTHPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOT'O MHUPOBO33pPEHMSI, IKOJOTHUYECKOT0 MBILUIEHUS, MPEJICTABICHUH 0 310pOBOM 00pase >KHU3HH,
Ha BOCIIUTaHUE OEepe’KHOT0 OTHOLIEHUS K OKpYXKarolleil mpupoaHoi cpeae. B mporpamme no Onosnoruun
TaK)Xe MMOKa3aHbl BO3MOKHOCTH ydeOHoro npeamera «buonorus» B peanuzanuu tpedoBanuit ®I'OC
COO k muaHUpyeMbIM JIMYHOCTHBIM, METAalpeIMETHBIM U MPEIMETHBIM pe3ysibTaTaM OOY4YeHUs U B
(opMHPOBaHUN OCHOBHBIX BUOB YU€OHO-TI03HABATEILHON JIEATELHOCTH 00yYaroIUXCsl [I0 OCBOSHHUIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUs HA YPOBHE CPEHET0 001Iero 00pa3oBaHus.

VYueOubiii npeamer «buonorus» Ha ypoBHE cpeaHero ooOmero oOpa3oBaHHUS 3aBepIIAET
Ouosiornyeckoe oOpa3oBaHHE B ILIKOJE W OPUEHTHPOBAH Ha pacIIMpeHHe U YriyOJeHue 3HaHUi
o0yyJaroImuxcs 0 KUBOM MpHpOJIe, OCHOBAX MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIOTHU U
OMOJIOTUH Pa3BUTHS, TEHETUKH, CEJIEKIH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YUYE€HHUS U IKOJIOTHH.

N3ydyenne yuebHoOro mpenmera «buonorus» Ha yriyOJIeHHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY O0OyYaroImuXcs K MOCTEeIYIOMEMY MOJyYeHHIO OMOIOTHYECKOro 00pa3oBaHMs B By3ax U
OpraHu3alMsIX CpeAHero mnpodeccuoHanbHOro obpasoBaHus. OCHOBY €ro COJIEp)KaHUS COCTaBISET
cucteMa OHMOJIOTMUECKUX 3HAHWUMN, MOJYYEHHBIX NMPU HU3YyYEHHH OOYYaIOLIUMUCS COOTBETCTBYIOIIMX
CUCTEeMAaTUYEeCKUX Pa3esioB OMOJIOTUU Ha YPOBHE OCHOBHOTO o011ero oobpaszosanus, B 10—11 kmaccax
9TH 3HAHUS MOJIYYaIOT pa3BUTHE. Tak, pacIIMpeHbl U yriIyOaeHbl OMOIOTHYECKUE 3HAaHUS O PACTEHUSIX,
KHUBOTHBIX, TpHOax, OaKTepHsX, OpraHu3Me 4YeloBeKa, OOIMIMX 3aKOHOMEPHOCTSX KHM3HH,
JIOTIOJIHUTEIBHO BKIJIIOUEHBI OWOJIOTMYECKHE CBEIACHHS MPUKIATHOTO W IOMCKOBOIO Xapakrepa,
KOTOpbIE MO>KHO HCIOJIb30BaTh KaKk OPUEHTUPHI AJIs Mocheayroniero Beidopa npodeccun. BozmoskHa
TaK)Ke€ WHTErpauuss OWOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TMOTYYEHHBIMU
00y4aroImuMHUCs MPH U3YYEeHUH (PU3MKH, XMMUH, reorpaduu 1 MaTeMaTHKH.



CtpykTypa mporpaMMbl 1o yueOHOMY mipeameTy "buosnorus" oTrpakaeT CHCTEMHO-YPOBHEBBIA U
HBOJIIOIMOHHBIA TMOAXOABl K U3ydyeHHIO Ouonorud. CoriacHO UM, HU3y4alOTCsl CBOMCTBa U
3aKOHOMEPHOCTH, XapaKTEpHbIE JUISl JKUBBIX CHCTEM pa3HOI'O YPOBHSI OpraHU3allid, SBOJIOLUU
OpPraHUYecKOro MHpa Ha 3emie, COXpaHEHUs OMOJIOrMYecKoro pasHooOpasus miaHersl. Tak, B 10
KJIacce M3y4yaroTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWOJOrHM, 3MOPHUOJIOTMM U OHOJIOTUU
Pa3BUTHS, TEHETUKH M CEJCKIMH, OMOTEXHOJIOTUU U CHHTETUYECKOH OMOJIOTHH, aKTyaJHU3UPYIOTCS
3HaHHUS OOYYaromMXCs MO OOTaHWKE, 300JI0THH, aHATOMUHU, (u3Honoruu yenoBeka. B 11 kmacce
M3Y4YalOTCsl 3BOJIFOLIMOHHOE YYEHHE, OCHOBBI KOJIOTUHU U yueHHe 0 Ouocgepe.

VYuebublil npeamer «buosnorus» npuszBaH 00eCceUnTh OCBOCHHE OOYHYaIOUIMMUCA OMOJIOrMYECKHX
TEOpPUM M 3aKOHOB, WJEH, NMPHUHLIMIIOB W IPAaBWI, JIEKAIIUX B OCHOBE COBPEMEHHOW ECTECTBEHHO-
HAyYHON KapTHHBI MHUpA, 3HaHUH O CTPOEHUH, MHOTOOOpa3uHu M OCOOEHHOCTSIX KJIETKH, OpraHH3Ma,
HOMYJSAUY, OHOLIEHO3a, 3KOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHIKEHHSX, COBPEMEHHBIX
UCCIIEIOBAaHUSX B OHMOJIOTMH, NPUKIATHBIX acleKkTax OHojoruyeckux 3HaHuM. [lis pa3BuTud U
MOJAJEpKaHUsl HMHTepeca oOOydarommxcs K OHOJOTrMM HapsAy CO 3HAuUTENbHBIM 00BbEMOM
TEOPETUYECKOTO MaTepHaja B COJIEPKAaHUH MPOTPAMMBI 110 OMOJIOTHH MPEIYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEN CTAHOBJICHMSI U Pa3BUTHs TOW WIM MHOW 00JacTH OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B peIlIEHHE BaKHEUIIMX OUOJOTMUECKUX U SKOJOTMYECKUX IPOOIeM.

Lenp w3ydyenust ydeOHOro mnpenmera «buomorus» Ha yriyOn€HHOM YpOBHE — OBJIAJCHHE
00y4aroIUMUCs 3HAHUSIMUA O CTPYKTYPHO-(PYHKIIMOHAJIHHON OpPTaHU3aIlMH JKUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHne yMeHUH NCI0Ib30BaTh 3TH 3HaHMs B YOPMUPOBAHUM UHTEpECA K ONpe1eIEHHON
obnacti npoecCUOHATBLHON JIeSTeNIbHOCTH, CBSI3aHHOM ¢ OMoJIoTMel, WM K BbIOOpY y4uyeOHOro
3aBe/ieHus Ui IPOJOJIKEHHsI OMOJIOTHYECKOT0 00pa30BaHus.

JlocTukeHue 1enum Hu3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnEHHOM ypOBHE
o0ecreyrBaeTcs pelieHrueM CIeIyoIuX 3a1au:

OCBOCHHE OO0YYaIOIIUMHCS CUCTEMBbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX OMOJIOTMYECKHX
TEOpUAX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IMpaBWJIaX, COCTABJIAIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOEHUH, MHOrooOpa3uu M OCOOEHHOCTSX
Ouosornyeckux cucteMm (KieTka, OpraHu3M, IMOMyJsALus, BHJ, OHOreoleHo3, Ouocdepa); o
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHUH;

O3HAaKOMJIEHHE OOy4arolMXcs C METOJaMH IO3HAHUS KUBOM MPHUPOJABI: HCCIEA0BATEIbCKUMU
METOJIaMU OMOJIOTMYECKUX HayK (MOJEKYJISIPHOW U KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN M OUOJIOTUU
pa3BUTHs, TEHETUKU M CEJEeKIMH, OMOTEXHOJIOTMU U CHUHTETUYECKOH OMOJIOTMH, MalleOHTOJIOTHH,
HKOJIOTHH ); METOJJAMH CaMOCTOSTEIBHOTO MPOBEIEHHsI OMOOTHUECKUX UCCIIEIOBAaHUH B 1aOOpaTopuu
U B pupojie (HaOnroaeHne, N3MepeHne, IKCIIEPUMEHT, MOJIEIIUPOBAHHE);

OBJIaJICHHE O0yYaIOUTUMUCS YMEHUSIMU: CAMOCTOSTEIbHO HAXOIUTh, AaHAIM3UPOBATh U UCIIOJIB30BaTh
OMOJIOTHYECKYI0 HMH(OPMALIMIO; MOJb30BaTbCs OHMOJIOTMYECKONM TEPMHHOJIOTHEH M CHMBOJIUKOI;
yCTaHaBJIMBATh CBA3b MEX/y Pa3BUTHEM OMOJIOTMU M COLUAIBHO-3KOHOMHUUECKUMH U 3KOJIOTUYECKUMU
npo0ieMaMy YeJIOBEYECTBa; OIEHMBATh IIOCIEACTBUS CBOEH JNEATEIbHOCTH IO OTHOIIECHHIO K
OKpY’KaIoIIeW NPHUPOAHOU Cpelle, COOCTBEHHOMY 30POBBI0 U 3J0POBBIO OKPYKAIOIIMX JIFOJCH;
000CHOBBIBATh U COOTIOIATh MEPHI MPOPHIAKTUKY HH(PEKIIMOHHBIX 3a00JIeBaHui, TpaBUiIa MOBEICHUS
B INpupoae M obecredeHuss 0e30MacHOCTH COOCTBEHHOH KHU3HENESTEIbHOCTH B UpPE3BBIYAMHBIX
CUTyalusiX TMPUPOIHOTO M TEXHOTCHHOTO XapakTepa; XapaKTephu30BaTh COBPEMEHHbIE Hay4yHbIE
OTKPBITHSI B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00y4JaromUXCsl HHTEIUIEKTYalbHbBIX U TBOPYECKUX CLIOCOOHOCTEH B IpoIiecce 3HaKOMCTBA
C BBIAIOUIMMHUCS OTKPBHITHSIMH U COBPEMEHHBIMH HCCIEIOBAaHUSIMU B OMOJIOTHH, PEIIaeMBbIMU €IO
poOJeMaMy, METONO0JIOTHEHl OMOJOrMYECKOro HCCIIEAOBaHMs, IHPOBEAECHUS HKCIEPUMEHTAIBHBIX
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UCCIIEIOBaHMM, perieHus OMOJOrMYecKUX 3a/lad, MOJEIMPOBAHUS OHUOJIOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAHKE Y O0YUYaAIONUXCS ICHHOCTHOTO OTHOIICHHS K dKUBOU MPUPOE B IIEJIOM B K OTACIbHBIM
e€ oO0beKkTaM U SBJICHUSM; (POPMHpPOBAHUE SKOJIOTMUECKON, T€HETHMYECKOM TIpaMOTHOCTH, OOIen
KYJIbTYpPbI IOBEJICHUS B IPUPO/JIC; UHTETPAIIHM €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuobperenue OOyYarOIIMMHUCS KOMIIETEHTHOCTH B PAalMOHAJIBHOM IPHUPOJOIOIB30BAaHUU
(coOmroieHre TpaBwII TIOBEJCHUSI B MPUPOJIC, OXPAaHbI BHUJIOB, 3KOCHUCTEM, OMOC(ephl), COXpaHCHUN
COOCTBEHHOTO 37I0POBbsI M 3JIOPOBBS OKpYXalOUIMX JroJeil (coOmoneHuss Mep NpodUIaKTHKU
3a0oneBaHui, oOecreueHne OE30MaCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYaIHSIX
MPUPOJHOTO ¥ TEXHOT'€HHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHMSI OMOJIOTHYECKUX 3HAHUHM U YMEHUH
B IIOBCEIHEBHOH JKH3HU,

CO3/IaHH€ YCJIOBUM JJIsi OCO3HAHHOTO BHIOOpa 00YyYarOMIMMKCS UHANBUAYAIbHON 00pa3oBaTEIbHON
TPAeKTOPUH, CIIOCOOCTBYIONICH MOCHenymeMy MpodecCHOHATIbHOMY CaMOOMNPECIICHUI0, B
COOTBETCTBUY C MHIUBUAYIbHBIMU HHTEPECAMH H MTOTPEOHOCTSAMHU PETHOHA.

OO01iee yuCiIO 4YacoB, OTBEAECHHBIX Ha M3Y4YEHHE OMOJIOIMM Ha YIiayOJI€HHOM YPOBHE CpPEIHErO
obmero oopazoBanus, coctaisaeT 204 yaca: B 10 kinacce — 102 gaca (3 gaca B Heaeno), B 11 kiacce —
102 4gaca (3 yaca B HeZEI0).

OT60p opraHu3aMOHHBIX (HOPM, METOJIOB U CPEIICTB 00YUICHUS OMOJIOTHH OCYIIECTBIICTCS C YIETOM
CHEeIM(PUKN €r0 COJEPKaHUs M HAIPABICHHOCTH HA MPOAODKCHHUE OMOJIOTHYECKOTO 00pa3oBaHUS B
OpraHM3aIMsIX CpeaHero NpoheCcCUOHaIBLHOTO U BBICIIET0 00Pa30BaHMS.

OO6s13aTeNbHBIM YCIOBHUEM IIpy 00y4eHUH OUOJIOTHH Ha YrIyOJIEHHOM YPOBHE SIBISIETCS ITPOBEICHUE
ab0OPaTOPHBIX M MPAKTHIECKUX PaboT. Takke ydacTre OOYYArOIIMXCS B BBITIOJHCHUH MPOCKTHBIX H
y4eOHO-HCCIIeIOBATENbCKUX pab0T, TeMaTWKa KOTOPBIX OINpPENEeNIsIeTCs YYHUTeJIeM Ha OCHOBE
HUMEIOIIUXCS MaTePUATTbHO-TEXHHUECKUX PECYPCOB M MECTHBIX TPUPOJIHBIX YCIOBHIA.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopepxaHue INpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJUT B IIPOBEPKY TIOCYJAapCTBEHHOMN
uroroBoi arrectanuu (I'NMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OuoyioTMsi — KOMIUIGKCHAas Hayka. KpaTkas wucTropusi pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku 1 uzydaeMble UMH IpoOseMbl. DyHIaMEHTAIbHBIE, IPUKIIAJHBIE U TIOMCKOBBIE
HAy4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue OuoMOTMM B (POPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpA.
[Ipodeccun, cBszanubie ¢ Ononoruel. 3HaueHHe OUOJOTHH B MPAKTUYECKON JACITEIHHOCTH YEIOBEKA!
MEIUIIMHE, CEIbCKOM XO035IIICTBE, IPOMBIIIJIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoHcTpamun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, ['. MeHnnens,
B. U. Bepuanckuii, U. I1. [Tanos, 1. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, k.
Yorcon, @. Kpuk, 1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJOTHH C APYTUMHU HayKamuy, «CucremMa OMOJIOTHYECKIX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKusble cucteMbl Kak mpeaMeT H3ydeHHs Ouosnoruu. CBOMCTBA JKUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOXHOCTb U YIOPSA0YEHHOCTh CTPYKTYPBHI,
OTKPBITOCTb, CaMOOpPraHU3allUs, CaMOBOCIPOU3BENEHUE, PA3APAKUMOCTb, W3MEHUUBOCTb, POCT U
pa3BUTHE.

YpoBHM OpraHu3alMy *KUBBIX CUCTEM: MOJICKYJISPHBIN, KJIECTOYHBIN, TKAHEBBIM, OPraHU3MEHHBIM,
MOMYJISIIUOHHO-BUIOBOM,  3KOCHCTEMHBIM  (OmoreoneHotuueckuit), Ouochepnsiii. IIpomueccsl,
MIPOUCXOJIAIINE B )KUBBIX ccTeMaX. OCHOBHBIE PU3HAKHU KUBOTO. JKH3HB Kak (hopMa CyIecTBOBAHUS
Matepun. Hayku, n3ydarommye *HUBble CUCTEMBI Ha PA3HBIX YPOBHAX OpPraHU3aLUN.

N3yuenne xuBBIX cucTeM. Meroapl Ouonormyeckor Hayku. HaOmrogeHue, u3MepeHue,
SKCIIEPUMEHT, cUCTeMaTu3auusa, mertaaHain3. [[oHsITHE O 3aBUCMMOM M HE3aBHUCUMOM IMEPEMEHHOM.
[InanupoBanue skcnepumenta. [loctaHoBka u mpoBepka runote3. HyneBas rumoresa. Ilonsarne
BbIOOpKM M €€ J0cTOBEepHOCTh. Pa3bpoc B Ouoiorumyeckux JaHHbIX. OIIEHKAa JTOCTOBEPHOCTH
MOJIYUEHHBIX  pe3yibTaToB. [IpWuymHBI HUCKaXeHHsI pe3yapTaToB JKcrepuMmeHTta. llonsrtue
CTaTHUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuue! u cxembl: «OCHOBHBIE PU3HAKY JKU3HUY, «bruonornueckue cuctembl», «CBONCTBA )KUBOH
Marepum», «YpOBHU OpraHU3aldM >KUBOM HPUPOAbD», «CTpoeHHE MXWUBOTHOM KIETKW», «TkKaHU
AKHUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEYECKOT0 opranu3mMay, «buoreonieHos», «buocdepar, «MeTo bl
U3Y4EHHUs JKUBOM IPUPOIBD».

O6opynoBanue: maboparopHoe o0O0OpyIOBaHHME I TPOBEACHUS HAONIONCHUN, H3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTHyeckasi padora «lcronb30BaHUE Pa3IMYHBIX METOAOB IPU U3YYEHUU KUBBIX CUCTEM).



Tema 3. bruosnorus Kierku

Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €AMHULIA KHUBOTO. VICTOpHS OTKpBITUS KIeTKH. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Llnelinen, P. BupxoB). OcHOBHbBIE MOJOKEHUS
COBPEMEHHOU KJIETOYHOH TEOPUH.

Metozabl MOJEKYJISPHOM M KJIETOYHOW OMOJIOIMH: MUKPOCKOIUS, XpoMaTorpadus, 3i1eKTpodopes,
METOJ MEYEHBIX aTOMOB, au(pdepeHInanIbHoe UEHTPUPYTUPOBAHUE, KYJIHTHBHPOBAHUE KJIETOK.
H3yuenue @urcuposanHvix Kiemok. INEKTPOHHAs MUKpPOCKOnus. KoHgokanvHas MUKpOCKONus.
Bumanvnoe (npudsicusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

[Toprpersr: P. I'yk, A. JleBenryk, T. llIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuupl u cxembl: «CBETOBOM MUKPOCKOM», «DJIEKTPOHHBIM MUKpOCKom», «McTopus pa3BUTHS
METOJI0OB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOII, MHKpPOIIPENaparbl pPacTUTENbHBIX, JKUBOTHBIX U
OaKTepUaTbHBIX KICTOK.

IIpakTuyeckass padora «/3ydyeHne METOMOB KJIETOYHOM Ouwosoruu (xpomarorpadus,
anekTpodopes, auddepennnanbHoe neHTpudyrupoanue, [1LP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XHWMHMYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMHUKPOdJeMeHThl. Bona n €€ posb Kak
pacTBOpUTENIS, peareHTa, yd4acTue B CTPYKTYpPUPOBAHUU KIIETKH, TEIUIOpEryisiuuu. MuHepajabHble
BEIIECTBA KJIETKH, X OMOJIOruuecKas poJib. Poib KaTHOHOB U @aHMOHOB B KJIETKE.

Opranuueckue BelECTBA KJIETKU. buonormyeckue nonumepsl. beiaku. AMUHOKHMCIOTHBIN COCTaB
6enkoB. CTpyKTypbI OeK0BOM MosieKybl. [lepBuuHas cTpykTypa Oelnka, menTuHas cBsi3b. Bropudnas,
TpeTUYHasi, YeTBepTUUHasi CTPYKTyphl. JleHarypauusa. CpoiictBa OenkoB. Knaccuduxanmst OGenkos.
buonoruueckue GpyHkuuu 0enkos. [lpuonul.

VYraeBoasl. MoHOcaxapubl, JUCAXapUabl, OJUrocaxapuipl M mnonucaxapuabl. OOmmMi 1iaH
CTpOEHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIiIeBOJ0B. buonoruueckue GyHKIUN yriieBOJOB.

Jlunmuger. ['mapodunsHoO-TUApOdPOOHEIE CcBoOiicTBA. Knaccudukanus nunuaoB. Tpuriauiepumsl,
¢dochonunuapl, BockH, crepounabl. buonornmueckune ¢GyHkuMM JunuaoB. OOmme cBoOiCTBa
OMOJIOTNYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaM0O3aMbIKaHHUIO, TIOTYIIPOHULIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Ctpoenne nyknenHoBbix kuciot. Hykieotuasl. [lpunnun
komruieMenTapHocTH. [IpaBuno Yapradda. Crpykrypa JHK — aBoitHas cnimpans. MecToHaxoxaeHue
u 6uonoruueckue pynkiuu JJHK. Buast PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpoaspruueckue cBsizu B Mosiekyne AT®. buonornueckue GyHKIuu
AT®. BoccraHoBieHHBIE TEPEHOCYMKH, X (DYHKIIMU B KIETKE. /[[pyeue HyKkneosuompugochamol
(HT®). CexenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykTypHas Ouonorusi: OHOXMMUYECKHME M OHOPHU3MUECKHE UCCIENIOBaHMS COCTaBa M
MIPOCTPAHCTBEHHOW CTPYKTYphl OHMOMOJeKy. Moodenuposanue cmpykmypol u QYHKYuil OUOMONIEKYI U
ux xomnnexcos. Komnviomephulii ousaiin u opeanuyeckuti cunmes OUOMONEKY U UX HENPUPOOHbIX
aHano2os.

JdemMoHcTpanuu

IToptpertsrt: JI. ITonunr, k. YorcoH, @. Kpuk, M. Yunkusnc, P. ®panxnun, @. Canrep, C. [Ipysunep.

Huarpammbl: «PacnpeneneHne XMMUYECKHX 3JIEMEHTOB B HEXHMBOW mpupoze», «Pacmnpenenenue
XUMHMYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEH.

Tabmuuer u cxemsl: «llepuoguueckast Tabiuna XUMUYECKHX 3JI€MEHTOB», «CTpOCHHE MOJIEKYIbI
BOJIbI», «BemiecTBa B cocTaBe opranu3mMoBy, «CTpoeHHe MOJIEKYINbl Oenkay, «CTpyKTypbl OelnKoBOM



MOJIEKYJIb», «CTpOeHHE MOJEKYyd YIIeBoJIoB», «CTpoeHHe MOJIeKyl JUnuaoB», «HykienHoBble
KHUCIOThY, «CTpoeHune MosieKyiabsl ATO».

Ob6opynoBanue: XUMUYECKas OCy1a 1 000pyIOBaHHE.

JlaGopaTopHas padora «OOHapyXeHHE OCITKOB C TOMOIIbIO KAUeCTBEHHBIX PEAKITUI».

JlaGopatopnas padora «lccnenoBanue HyKJI€MHOBBIX KUCIIOT, BBIJEICHHBIX U3 KJIETOK Pa3IMUHBIX
OpPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunbl  kiIeTOK: SykapuoTHYecKas M IpokapuoTuueckas. CTpyKTypHO-()yHKIMOHAJIbHBIE
00pa30BaHMs KIETKH.

Crpoenne mnpokapuoruueckoil kinerku. Kierounas crenka Oakrepuil u apxeil. OcoOeHHOCTH
CTpOEHUS TreTepoTpPOodHON U aBTOTPO(PHON MPOKAPUOTUYECKHX KIETOK. MEeCTo W poiib MPOKapHUOT B
OHOLIEHO3aX.

Crpoenre U (QYHKIHMOHUPOBAHHE »HYKapHUOTHUeCKOW KieTku. Ilimaszmatuueckas wmemOpaHa
(mna3zmanemma). CTpyKTypa mia3MaTudeckoid MeMOpansl. TpaHCIOPT BEMIECTB Yepes3 TIa3MaTHIECKYIO
MeMmOpany: naccuBHbIA (nuddys3us, obneruénnas nuddysus), akTHBHBIN (IEPBUYHBIA U BTOPHYHBIN
akTUBHBIA TpaHcnopT). Ilomynponumaemocts MemOpanbl. PaGoTa HaTpuii-kaaueBOro Hacoca.
OHAOLMTO3: NUHOLUTO3, (arounTto3. Ok3omuro3. Kierounas crenka. CTpykrypa u  (QyHKIUH
KJIETOYHOM CTEHKU pacTeHUM, rpuooB.

Huronnazma. Ilutozonms. Iutockener. JIpwxkenue mutomasmbl. OpraHowabl  KIETKH.
OnHomeMOpaHHBbIE OpraHoMJbl KIeTKH: 3Hjomiazmarudeckas cerb (OIIC), ammapar [ombmxwy,
JIM30COMBI, UX CTpOCHHE U (GyHKLNHU. B3auMocBsA3b 0JHOMEMOpaHHBIX OpraHouI0B KieTku. CTpoeHue
TPaHYJISIPHOTO peTHuKynyMa. Mexanuzm nanpaenenusi 6eakos 6 IIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KJIETOUHbIX MeMOpaH. [mankuil (arpaHyispHBIA) 3HIIOIUIA3MATUYECKUN PETUKYIYM.
Cekperopnas ¢QyHkuuss anmapara [ombmku. Moougukayus 6eirxoe 6 annapame 1 01604CuU.
Copmuposka 6enxoé 6 annapame I onvoxcu. TpaHCHIOPT BeLIECTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[TosnyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPUH, IIIACTUABL. [Ipoucxodcoenue MumoxoHopul
u naacmud. Cumouozenes (K.C. Mepeowckosckuii, JI. Mapeynuc). Ctpoenue U GyHKIMA MUTOXOHJIPUI
u 1iactua. [lepBuuHble, BTOPHYHBIE U CJIOXHBIE IUIACTHJIBI (POTOCHHTE3UPYIOUIUX 3YKapHOT.
XJIOpOIIIaCThI, XPOMOILIACTBI, IEUKOIIACThI BHICHIUX PACTECHUM.

HememOpanHnbie opranousl kieTku CTpoeHue U GyHKIUU HEMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
PubGocomsl. [lpomescymounvie unamenmor. MUKpOPUIAMEHTBL. AKMuUHOGble MUKPODUIAMEHMbL.
MpliieuHbIe KICTKH. AKMUHOBble KOMNOHEHMbL HeMblueyHbIX KiemoK. MUKpoTpyoouku. KieTouHsrii
ueHtp. CTpoeHre U ABWKEHHE KTYTHKOB M pecHHYeK. MUKpoTpyOOukH HuTOIUIasmel. LleHTprons.
Benxu, accoyuuposannvie ¢ mukpogunamenmamu u muxkpompybouxamu. Momopmvie denxu.

Snpo. Obonouka siipa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKK, UX CTpOEHHE W (YHKUUHU. SnepHbIi
6enKkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PacIooKeHUE XPOMOCOM B MHTEp(ha3HOM siape. Dyxpomamun
u eemepoxpomamun. beaxku XpoMaTuHa — TUCTOHBL. JJuHamuxa s0eprot 06010uku 6 mumose. AoepHuiii
Mparcnopm.

Knerounbsie BrmoueHus. CpaBHHUTEIbHAS XapaKTEPUCTHKA KJIETOK JYKApHOT (pacTUTENIbHOM,
KUBOTHOMU, TPUOHON).

JdemMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuupel u cxembl: «CTpoeHHE JYKapUOTHUECKOH KieTKn», «CTpOECHHE >KUBOTHOH KIIETKHY,
«CTpoeHne  pacTuTenbHOM  KieTku», «CrTpoeHne  muTOXoHApuUm», <«apo», «CrpoeHune
MPOKAPUOTHUUYECKON KIETKM.



O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl PACTUTENbHBIX, JKUBOTHBIX KIETOK,
MUKPOITpEnapaTsl OaKTepHaTbHBIX KIETOK.

JlabopaTopHasi padora «/3yueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOM MEMOpaHBI».

JlabopaTopHas padora «lccnenoBanue mia3Monn3a 1 Jeria3Moin3a B PaCTUTENIBHBIX KIIETKaX.

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NpeBpaLlieHHe JHEPTUH B KJIeTKe

AccuMWISIIMSL M IUCCUMWISILIMSL — JBE CTOpPOHbI MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTpOHBIA U TeTepoTpodHbIi. YyacTue Kuciaopoia B OOMEHHBIX Mpoleccax. DHEpreTuuecKkoe
obecrieyenne kieTku: npeBpameHne AT® B oOMeHHBIX mporeccax. DepMEeHTATHBHBIN XapakTep
peakuuii kieToyHoro merabonmsma. DepMEeHTH, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. OTnuyns pepMEeHTOB OT HEOPTaHUYECKUX KATallM3aTOpOB. benKku-akTHBaToOphl U OENIKU-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (JepMEHTATHUBHBIX PEAKLUN OT Pa3IMuHbIX (PaKTOPOB.

[lepBuuHBI CHHTE3 OpraHMUYECKUX BELIECTB B KileTke. DOTOCUHTE3. AHOKCUSEHHbIU U OKCULEHHbLU
gomocunmes y baxmepuii. Ceemocobuparowjue nuemeHmsl U NUeMeHmsl peakyuoHHo2o yenmpa. Pomn
XJIOPOIUTAcTOB B npotiecce porocunTe3a. CBeToBast u TeMHOBas (a3bl. Pomoovixanue, Cs., C4- u CAM-
munvl pomocunmesa. IIponykTUBHOCTh (OTOCUHTE3a. BrusiHue pa3ianyHbIX (aKkTOpPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHune HOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHm3MOB-XEMOCHHTETUKOB: HUTPUUIHUPYIONUE OaKTEpHH,
XKele300aKTepun, cepobaKkTepru, BOJIOPOAHbIE OaKTepuu. 3HaUeHHE XEMOCHHTE3a.

AnHasrpobubie opranusMbl. Bunbl 6poxenus. [IpoaykTsl OposKeHUs ¥ UX UCIIOJIb30BAHKUE YETIOBEKOM.
AHa’poOHbIE MUKPOOPTaHU3MBbI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YIUTENIN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTarbl dHEepreTudeckoro oomena. [loaroroBurenpHeIil dTan. [nukonus —
0ECKHCIOPOAHOE paCIIeINICHHE TTTIOKO3bI.

buonoruueckoe OKHCIEHHME, WM KIETOYHOE JbIxaHWe. Poib MHTOXOHApPUH B IpoLEccax
ounonornueckoro okucienus. uknumaeckue peakiuu. OkucnurenbHoe GochopuiiupoBanue. IHepeus
Membpannoeo  epaduenma npomonos. Cunmes AT®D: paboma npomonnou ATD-cunmaswol.
[IpeumymiectBa a’poOHOrOo MHyTH OOMEHa BelIeCTB Iepe] aHa’poOHBIM. ¢ (EeKTUBHOCTh
HHEPreTHYecKOro ooMeHa.

JdemMoHcTpanuu

[optpersr: k. [puctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Mutuenn,
I'. A. 3aBap3uH.

Tabmuupr 1 cxemsl: «DoTocuHTE3», «IHEpreTuueckuii oomMen», «buocunres Oenka», «CtpoeHue
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHMe: CBETOBOM MMKPOCKON, OOOpyIOBaHHE [UIsl MPUTOTOBIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTtopHnass pabora «/3ydyeHue KaTaJUTHYECKOH AaKTHBHOCTH ()epMEHTOB (Ha MpuUMepe
aMmIIa3bl WIN KaTajaasbl)y.

JlabopaTopHnasi padora «/3yueHue (HepMEHTATHUBHOTO paCIIEIJICHUS TEPOKCHIAa BOJOpOAa B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX».

JlaGopaTopHas padora «CpaBHEeHHE MPO1IECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacieacrBeHHasi MHpopMalus U peaju3anus eé B KJIeTKe

Peakuun marpuuHoro cusresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MAaTPUYHOI'O CHHTE3a.
Peanuzanus HacnencTBeHHON MHpOpManuu. ['eHeTHdeckuid KO, €ro CBoWCTBa. TpaHCKpUNIUA —



Marpuunblii cuHTe3 PHK. IlpuHUMOBI TpaHCKPUIILIMKM: KOMIUIEMEHTAPHOCTh, aHTHIAPAJICIbHOCTD,
acumMeTpudHoCTh. Co3spesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsmus u e€ stansl. Yuactue TpancnopTHeix PHK B 6nocunTtese Oenka. YcinoBust OnocunTesa
oenka. KogupoBanne aMuHOKHUCIIOT. Posib ppubocoM B GnocuHTE3€e OeKa.

Cogpemennvie npeocmagienus o cmpoenuu 2enog. Opranuszaiys FeHoMa y IPOKapHoT U 3YKapHOT.
Perynsanus akTuBHOCTH TeHOB Y npokapuoT. ['unoresa onepona (®. JKaxo0, XK. Mano). Moaekynapuvie
MeXaHusMbl dIKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsmus
0OMEHHBIX MPOIECCOB B KieTke. KieTounslit romeocTas.

Bupycol — HekileTouHble (POPMBI KU3HU M 00JIUTraTHRIe Mapa3uTbl. CTpOCHHE MPOCTHIX U CIOKHBIX
BHUPYCOB, PETpPOBHpYcOB, Oakrepuodaros. JKusnennvui yuxn [[HK-codepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghacos. Obpamuas mpaHcKpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, >KUBOTHBIX, pacteHuit. CIIN/], COVID-19, couuanbHbie U
MEIUIIMHCKUE MPOOTIEMBI.

Buoungpopmamura: ummeepayus u ananuz 6orvwux maccusos («bigdatay) cmpyxmypheix
buonocuueckux oanmvix. Hanomexnonoeuu 6 ouonocuu u meouyute. Ilpoepammupyemvie QyHKyuu
benxos. Cnocodvl 00cmasKu 1eKapcma.

JdeMmoHcTpamun

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.

TaOnuis! u cxemsel: «bruocunres 0enkay, «I'eneTnueckuit koay, «Bupycs», «bakrepuodarm».

IIpakTHyeckas padora «Co3nanre MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Knerounslii mukn, ero nepuoasl u perymsnus. Matepdaza u muto3. OcoOEHHOCTH MPOLECCOB,
nporekatomux B uHTepdasze. IloaroroBka  kimeTku K  jgeneHuto.  [IpecuHTeTHYECKUit
(MOCTMUTOTUYECKHUH), CHHTETUYECKUH W TOCTCHUHTETUYECKUH (TPEeMUTOTHYECKUN) MEpPHOIBI
uHTEep(a3bl.

Marpuunsiii cunte3 JIHK — perummkanus. [Ipuanunsr permmukanuu JIHK: koMIiieMeHTapHOCTS,
ITOJIYKOHCEPBATUBHBIM CHHTE3, aHTUIAapauieapHOCTh. MexanusMm perukanuu JIHK. Xpomocomsl.
Crpoenune xpomocoM. Temomepsl U Tesnomepa3a. XPOMOCOMHBIH HAOOp KIETKH — KapHOTHIL
JIMTIIONAHBIN U TarIONAHBIN HaOOPbI XpOMOCOM. ["'OMOJIOTHYHBIE XPOMOCOMEI. [10J1I0BBIE XPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaguum MHUTO3a W MPOUCXOJALIME B HUX MPOLECCHl. THIBI MHUTO3a.
Kapnokunes n nuroknnes. buosornueckoe 3Ha4eHIE MUTO3a.

Perynsmus mutoTndeckoro nukia kietku. [IporpaMmmupyemas kietouHas rudeb — aronros.

Knerounoe s1po, XpoMOCOMBI, (YHKIMOHANIbHas TeHOMHKA. Mexanuzmvl npoaugepayuu,
ougpepenyuposxu, cmapenus u euberu kiemok. «llugposas wknemka» — oOuoungopmamuueckue
MoOenu PYHKYUOHUPOBAHUSL KILeMKU.

JdemMoHcTpanuu

Tabmuie! u cxembl: «KU3HEHHBIH UK KIETKH», «MuT03», «CTpoeHrne XpoMocoMy, «Permukarus
JTHK».

O6opymoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JTYKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKpPOITpenapaTaxy.

JlaGopaTopHnasi pa6ora «HabmioneHue MuTo3a B KJIeTKaX KOHYHMKA KOpeEIlKa Jyka (Ha TOTOBBIX
MUKpOTpenaparax)y.

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

Bbuonoruueckoe pazHooOpaszue opraHu3moB. OJHOKIETOYHBIE, KOJIOHHAIbHBIC, MHOTOKJIETOYHBIC
OpraHU3MBl.



OCOOEHHOCTH CTPOEHHUS U KU3HENESITEIbHOCTH OJHOKJIETOUHBIX OpraHusmoB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE TPUOBI, OTHOKJIETOYHBIE BOJOPOCIH, APYrHe NPOTHCTHL. KoToHNanbHbIE OpraHu3MBI.

B3aumocBsI3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. Opranusm
KaK enuHoe nenoe. 'omeocras.

Txanu pactenuil. Tumbel pacTUTENbHBIX TKaHEil: oOpa3oBaTenbHas, MOKPOBHAs, IPOBOJISAIIAS,
OCHOBHasA, MexaHundeckasg. OCOOCHHOCTH CTpPOeHHs, (PYHKIMH M PACHOJOXKEHHS TKaHEH B OpraHax
pacTeHui.

TkaHu JKUBOTHBIX M 4YEJNOBEKa. THUIBI JKMBOTHBIX TKAHEH: DJIUTENIHAIbHAS, COCIUHUTEIIBHASA,
MbllIeyHas, HepBHass. OCOOEHHOCTH CTpOeHUs, (YHKUMHA M pPACIOJIOKEHHUs TKaHeH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHBIE M T€HEpAaTUBHbBIE OpraHbl pacTeHUH. OpraHbl ¥ CUCTEMBI OPraHOB )KMBOTHBIX
1 4yenoBeka. DyHKIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranusmMoB. Kapkac pacreHuil. CkeneTbl OIHOKJIETOYHBIX M MHOTIOKJIETOUHBIX
AKUBOTHBIX. HapyXHbIi 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COETUHEHUS KOCTEH.

JIBu>KeHHE OpraHu3MoB. J[BHXKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE, KIYTHKOBOE,
pecHUYHOE. JIBUYKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIM3MbI U HACTUU. J{BH>)KEHNE MHOTOKJIIETOUHBIX
KMBOTHBIX U Y€JIOBEKa: MbllIeyHas cucreMa. Pediexc. CkeneTHble MBIl U UX paboTa.

[Intanne opranm3moB. [lornomenue BOABI, YIVIEKUCIONO Tra3a M MHHEPAIbHBIX BEIIECTB
pacteHussMH. [InTaHne XUBOTHBIX. BHYTpHUIIOIOCTHOE M BHYTPHUKIETOYHOE NHUIleBapeHue. [Ilnranue
[IO3BOHOYHBIX JKMBOTHBIX. OTHENbl NUIIEBAPUTEIBHOIO TpakTa. [IWieBapuTeNbHBIE JKEIE3BI.
[InmeBapuTenbHas cUCTEMa Y€I0BEKa.

Hpixanue opranusmoB. Jlpixanme pacteHui. [Ipixanue >xuBOTHBIX. Juddy3us razos uepes
MOBEPXHOCTD KeTkH. KoxHoe npixanue. JprxarenbHast moBepxHOCTh. JKabepHoe 1 TEroyHoe JpIXaHue.
JlpIxaHWe TNO3BOHOYHBIX >XMBOTHBIX M 4YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHHE CTPOEHMS JETKHX
[TI03BOHOYHBIX JKUBOTHBIX. /[bIXaTenbHas cucTeMa 4elloBeKa. MexaHu3M BEHTUIIALUUU JIETKUX Y IITUL] U
MiekonuTamux. Perynsanus apixanus. JpixareabHble 00bEMBI.

TpaHcnopT BemecTB y OPraHU3MOB. TPaHCHIOPTHBIE CUCTEMBI pacTeHWM. TpaHCIOPT BELIECTB Y
*UBOTHbIX. KpoBeHOCHas cucreMa u e€ opransl. KpoBeHOCHas cucTeMa MO3BOHOUYHBIX KUBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHBIE cocyAbl U KpoBb. Kpyrum kpoBooOpaiieHus. DBOIIOIHOHHBIE
YCIIO)KHEHHS CTPOEHUSI KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. Pabora cepaua u eé
perynsanus.

Boigenenue y opranusmoB. Beinenenue y pactenuil. Beinenenue y xuBoTHbIX. COKpaTUTEIbHBIE
Bakyoiu. Oprasbl BblAeneHUs. PUIbTpaIMs, CEKpeluss U oOpaTHOE BCAaChIBAHUE KaK MEXaHU3MBI
paboTel opraHoB BblieieHUs. CBA3b MOJOCTU Telda C KPOBEHOCHOW M BBIAECIUTEIBHOW CHCTEMaMH.
Boigenenue y MO3BOHOUYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHue M (yHKIIMOHUPOBAHUE
HedppoHa. OOpa3oBaHUEe MOYH y YETIOBEKA.

3ammra y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil W LHCTHI
MPOCTENIINX. 3alMTa y MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpencrBa NaCCUBHOW M XUMUYECKOMN
3auThl. OUTOHIIMIBI.

3amuTra y MHOTIOKJIETOUHBIX >KMBOTHBIX. [IOKpOBBI M MX NpPOM3BOJHBIE. 3alUTa OpraHU3Ma OT
6one3nell. IMMyHHas cuctema venoBeka. KieTOUHbIM U ryMopasibHBIH UMMYHUTET. Bpoxa&€HHBIN 1
NPUOOPETEHHBIN crienupuUIecKuii UMMYyHHUTET. Teopus KiIOHalIbHO-celneKTUBHOro nMmynurera (I1.
Opmux, ®. M. bepuer, C. Tonerasa). BocmanurensHble OTBETHI OpraHu3MoB. Poib BpoxAEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JIeBaHUH.

PasgpaxxuMocTs M perynsauus y OopraHu3MoB. Pa3zgpakuMocTb y OJHOKIIETOYHBIX OpPraHU3MOB.
Takcucel. Pa3apakuMoCTh U peryssinus y pacTeHui. POcTOBbIE BEIECTBA U UX 3HAYEHHUE.
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HepBHas cucrema u peduekropHas peryisuus y >KUBOTHbIX. HepBHas cucrema um €€ OTHENBI.
OBOJIIOIMOHHOE YCIIO)KHEHHUE CTPOCHMSI HEPBHOM CHCTEMBI y XUBOTHBIX. OT/IEIBI TOJIOBHOTO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHbie U yCIOBHBIE pedIICKCHI.

I'ymopanbHas perymnsuus U SHIOKPUHHAs CHCTEMa JKMBOTHBIX M 4esloBeKa. JKee3bl S3HIOKPUHHON
CUCTEMBbl M HMX TOpMOHBI. [leficTBUe TOPMOHOB. B3auMOCBs3p HEPBHOW M HSHIAOKPHUHHOW CHCTEM.
l'unoranamo-runoguzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabnuupe! u cxemsl: «OIHOKIETOUHBIE BOAOPOCINY, «MHOIOKIETOYHbIE BOLOPOCIN», «bakTepun»,
«[Ipocreiimme», «OpraHpl IBETKOBBIX pacTeHUiD», «CHUCTEMBI OPraHOB MO3BOHOYHBIX >KHBOTHBIX,
«BHyTpeHHEee cTpoeHHe HaCEKOMBIX», «TKaHu pacTeHuii», « KopHeBbIe CUCTEMBI», «CTpoeHue CTEOIsD,
«CTpoeHMEe JINCTOBOW IIACTUHKW», «TKaHM XUBOTHBIX», «CKener uenoBeka», «llumeBapurenpHas
cucrema», «KpoBeHocHas cucreMa», «JlpixatenpHas cucrema», «HepBHas cucreman, «Koxay,
«MplieyHas cucteMay, «BplienuTenbHas cuctemMay, « QHI0KpUHHAs cucteMay, «CTpOeHHE MBILIIBI,
«Ummynuter», «KumeuHononoctHsie», «Cxema NHUTaHUS pacTeHMiD», «KpoBeHOCHbBIE CHCTEMBbI
II0O3BOHOYHBIX XUBOTHBIX», «CTpoeHMe THUIpb», «CTpoeHHe ILaHapum», «BHyTpeHHee cTpoeHHe
noxnaeBoro uepBsi», «HepBHas cuctema peid», «HepBHas cuctema nsarymku», «HepBHas cucrema
npecMbikaromuxcs», «Hepsaast cucrema nrtuny, «HepBHas cucrema muiekonurarommx», «HepBHas
cUcTeMa 4esloBekay, «Peduekcey.

OO6opynoBaHue: CBETOBOM  MHKPOCKOIN, MMKpOIIpenaparbl OJHOKJIETOYHBIX  OpraHU3MOB,
MUKpOIIpEenaparsl TKAHEW, PAaKOBHHBI MOJUIOCKOB, KOJUIEKIIMM HACEKOMBIX, HWITIOKOKHX, >XHUBBIE
9K3EMIUIAphl KOMHATHBIX pAacTeHUU, repOapuy pacTeHUN pa3HbIX OTNENOB, BIIAXKHBIE IperapaTsl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIIMH OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEeIOBEKa,
o0opyJoBaHUE Ul JAEMOHCTpAllMU MOYBEHHOTO M BO3JYIIHOTO NMUTaHHWS PACTECHWH, paclleruIeHUs
KpaxMana u OenKoB moj JeiicTBueM (epMeHTOB, 00OpYJOBaHUE sl JIEMOHCTPALMU OIBITOB IO
M3MEpPEHUIO KU3HEHHON €MKOCTH JIETKHUX, MEXaHMU3Ma JAbIXaTeIbHBIX JBM)KEHUU, MOJAEIU TOJIOBHOIO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlabopaTopnasi padora «/3ydeHue TKaHel pacTeHU».

JlabopaTopnasi padora «/3y4ueHne TkaHel )KMBOTHBIX».

JlabopaTopnasi padora «/3ydueHne opraHoB IBETKOBOTI'O PACTEHUS».

Tema 10. PazmHOeHMe 1 pa3BUTHE OPTAaHNU3MOB

@opMbl pa3MHOXKEHMsI OpraHM3MOB: Oecrioyioe (BKJIIOYas BEreTaTUBHOE) M I0JIOBOE. Buabl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIALHNSA, pparMeHTalHsl, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. IlonoBwie kneTku, wiam rametsl. Meno3. Cragum Mmeiiosza. [loBenenue
XpoMocoM B Mero3e. KpoccrnHrosep. bronornyecknii CMbICIT Mei03a U IIOJIOBOTO Nporecca. Meno3 u
€ro MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pasputue. ['amerorene3 y >XMBOTHBIX. [losnoBble >kenesbl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX Ki1eToK. Criepmarorenes u ooreHe3. CTpoeHue MOJIO0BBIX KIIETOK.

OmnoAg0TBOpEHNE U YMOPUOHATILHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHONOTHS — Hayka O pPa3BUTHU
opraHu3MoB. Mopgozcenes — o0na u3 enasuvix npobdrem smopuonocuu. Konyenyus mopgoecenos u
mooenu mopghoeeneza. Ctaguu 3MOpUOTEHE3a )KUBOTHBIX (Ha TpuMepe Jsarynikn). Jpoonenue. Tums
npoOnenus. [Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bracmyna, munwi 6nacmyn.
OcobeHHoCTH APOOIICHUS MIICKOTIUTAIOMINX. 3apO/IBIIIEBbIC TUCTKH (TaCTPyJIALHs). 3aKiIaiKa OPraHOB
U TKAaHEW M3 3apOJbIIIECBBIX JMCTKOB. B3anMHOE BIMAHME YacTE Ppa3BUBAIOIIETOCS 3apOJbIIIa
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(aMOpHoHaNbHAsT MHAYKLIMS). 3akiajJKa IJIaHa CTPOSHHUS JKMBOTHOIO KaK pe3ysbTaT MepapXHUECKUX
B3aMMOJICHCTBUI reHOB. BrusHue Ha SMOpPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (AKTOPOB OKPYKAIOIIEH
Cpebl.

Poct u pasButHe xuBOTHBIX. [locTamOpuonaneHblii nepuox. IIpsimoe u HempsiMmoe pa3BUTHE.
Pa3Butne ¢ metamopho30M y 6€CII03BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
IIPSIMOTO U HENIPSIMOT'O PA3BUTHsL, X PACIPOCTPAHEHUE B IpUpoOe. THIIBI pocTa )KUBOTHBIX. DaKTOPBI
PEryJsIUu poCTa JKUBOTHBIX M uenoBeka. CTaluu MOCTIMOPUMOHAIBHOTO PA3BUTHS Y KMBOTHBIX U
yenoBeka. [leproabl onTorenesa yenoneka. CTapeHue U cMEPTh Kak OMOJIOTMYECKUE MTPOLECCHI.

Pasmuoxxenne um paszButhe pacteHuid. ['amerodputr m crmopodur. Melo3 B KU3HCHHOM IIHUKIIC
pactenmii. OOpa3oBaHue crop B mpolecce Meio3a. ['amerorene3 y pacrenuid. OIJIOJOTBOPCHHE H
pa3BUTUE DPACTUTEIIBHBIX OpPraHU3MOB. [[BOMHOE OIUIONOTBOPEHUE Yy LBETKOBBIX PAaCTECHUM.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJsIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Hoprpersr: C. I'. HaBamun, X. llIneman.

Tabmumplt u  cxembl: «BereratnBHOe pa3MHOXeHHE», «Tumbl O€crmosoro pa3MHOXKECHHS,
«Pa3MHOXeHUE XJIaMUIOMOHAb», «Pa3MHOXeHUEe 3BIIIeHb», «Pa3MHOXeHue Tuipbl», «Menosy,
«Xpomocombl», «l'amerorenes», «CTpoeHue SHLEKIETKH U crepMaro3onsia», «OCHOBHBIE CTaIuu
OHTOreHe3a», «lIpsmoe m Henpsimoe paszBUTHE», «Pa3BUTHE MAMCKOro XyKa», «Pa3Butue capaHum»,
«Pa3ButHe nArymku», «J/{BolHOE OIUIOJOTBOPEHHUE Yy LIBETKOBBIX pPACTEHHI», «CTpOEHHE CEMSH
OJIHOJOJIBHBIX U JIBY/IOJbHBIX pACTEHUNY, « ) KU3HEHHBIN LHUKII MOPCKOM KaIyCcTh», «KHU3HEHHBIN LMK
MXa», «/KM3HEHHBIN UK TATOPOTHUKAY, «)KW3HEHHBIN [IUKIT COCHBDY.

O6opynoBaHHe: CBETOBOM MHUKPOCKOIN, MUKPONpPENapaThl sIMIIEKIETOK U CIIEpMaTO30M0B, MOJIEIb
«IuK pa3BUTHS JTATYILIKWY.

JlabopaTopHasi padora «/3ydeHne cTpOeHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTax.

IIpakTnueckas padora «BrisgBlieHNE NPU3HAKOB CXOJICTBA 3aPObILIEH TO3BOHOYHBIX )KUBOTHBIX.

JlabopaTopnas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICIITUX PACTEHUN».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

VcTopust CTaHOBJIEHUS U Pa3BUTUS N€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponb oreuecTBeHHBIX Y4€HbIX B pa3BuTuu reHetuku. Pabotel H. K. Konwsuosa, H. U.
BasuioBa, A. H. benozepckoro, I'. 1. Kapneuenko, }O0. A. ®ununyenxo, H. B. Tumogeena-Pecosckoro.

OCHOBHBIE T€HETHUYECKHUE TOHATUS M CHUMBOJIBI. |'OMOJIOTMYHBIE XPOMOCOMBI, AJIIEJIBHBIE T'€HBI,
aIbTEpHATUBHBIE IPU3HAKH, JOMMHAHTHBIM M PELIECCHUBHBIN NpPHU3HAK, TOMO3UIOTa, I'€TEPO3UTOTa,
yucTas JUHMS, TUOpHUIbI, TeHOTHH, (eHoTurn. OCHOBHbIE METOJIbl T€HETUKH: THOPUIO0IOTHUYECKH,
LATOJIOTUYECKNN, MOJIEKYJIIPHO-TE€HETHYECKHI.

JdemMoHcTpanuu

[Hoptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. . Basunos, A. H. benozepckuii,
I'. 1. Kapnieuenko, }O. A. ®wmmuenko, H. B. TumodeeB-PecoBckuii.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCICTOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmpanue. [lepBeiii 3axkon MeHnaenst — 3aKk0H eInHOo00pa3usi THOPUIOB IEPBOTO
nokosieaus. [IpaBuno nomuHupoBaHus. Bropoi 3akoH MeHaens — 3aKOH paclIeIICHUs] MPU3HAKOB.
[uTomornyeckue OCHOBBI MOHOTMOPUAHOTO CKpEIIMBaHUA. [ UoTe3a 4YuCTOTHI raMer.

AHamuzupyrolee ckpemyBaHue. [IpoMexyTouHbBI XapakTep HacleqoBaHMs. Pacuiennenue
IIPU3HAKOB IIPY HENOJHOM JOMHUHHUPOBAHUH.
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JurubpugHoe ckpemmBaHue. TpeTuii 3akoH MeHens — 3aKOH HE3aBUCHUMOTO HAcCJIeIOBaHMS
npu3HaKkoB. L{uTonornueckue OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuerienHoe HacnenoBanue npusHakoB. Pab6oter T. Moprana. CrieruieHHOE HaclieJJOBaHHE TCHOB,
HapylLIEHUE CUEIIJICHUS MEXy T€HaMU. XPOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIM MEXAHU3M ONPEIEICHUS 1107a. AYyTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHbIM ¥ reTeporaMmeTHbIN NoJI. ['eHeTHYeCcKas CTpyKTypa noJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIICIUICHHBIX C MOJIOM.

l'enotun kak 1enoctHas cucrema. [lielorponusi — MHOXECTBEHHOE JEHCTBUE TEHA.
MHoOeCTBEHHBIN ajuien3M. B3auMojielicTBue HeauielbHbIX TeHOB. KoMmIieMeHTapHOCTh. DnucTas.
[Tonumepus.

['eneTnuecKuii KOHTPOJIb PAa3BUTHUSL PACTCHUH, )KUBOTHBIX M YEJIOBEKA, a TAKKE (PU3UOJIOTHUECKUX
MPOLIECCOB, TOBENEHUS M KOTHUTHBHBIX (PYHKUMHA. ['eHeTHUeckne MeXaHU3Mbl CHUMOUOTEHe3a,
MEXaHHU3MBbI B3aUMOJICHCTBUS «XO35UH — MApa3UT» U «XO35IMH — MUKpOOHOMY. ['eHeTnYecKue aceKThl
KOHTPOJISI U U3MEHEHUS HACJICICTBEHHOU MH(OPMAIINY B TIOKOJICHUSIX KJIIETOK M OPTaHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Menaens, T. MopraHs.

Tabmuubl u cxembl: «llepBolii W BTOpO# 3akoHbl MeHnens», «Tperuii 3akoH MeHaems»,
«AHanu3upymolee ckpemuBanue», «Hemnonnoe nomuHupoBaHue», «CLENJIEHHOE Hacea0BaHue
MIPU3HAKOB Yy Jipo3oduiel», «l'enetnka nona», «Kapuorun uyenosekay, OOopynoBaHue: MOJENb AJis
JEMOHCTpPAIIMKA 3aKOHOB €IMHO00pa3us TMOpHIOB MEPBOr0 MOKOJEHHUS M PACIICIJICHHs MPU3HAKOB,
MOJENb JJis JEMOHCTpallMd 3aKOHAa HE3aBUCUMOIO HACJIEJOBAHUS IPU3HAKOB, MOJEIb JUIsS
JEMOHCTPALIMM CLEIJICHHOTO HACJIEJOBAaHUs IIPU3HAKOB, CBETOBOM MHUKPOCKOI, MHKpPOIIpenapar:
«dpozodumnay.

IIpakTnueckas padora «/3ydyeHnue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.

IIpakTnyeckas padora «/3ydenue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPUIBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

B3aumogeiicTBue reHotuna u cpeasl npu ¢opmupoBanuu (eHortuna. M3MeHUYHBOCTh TPHU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHbIE TMPU3HAKU. BHIBI W3MEHUMBOCTU: HEHACIEICTBEHHAs U
HACJIEICTBEHHAS.

MopaundukamonHas W3MEHYMBOCTh. Ponb  cpeapl B QOpMUPOBAHMU  MOAU(PHUKAIIMOHHON
n3MeHunBoct. Hopma peakumu npusHaka. Bapuanumonsblii psng v BapuauuoHHas kpusas (B.
Noranucen). CoiicTBa MOIU(DUKAITMOHHON U3MEHUYNBOCTH.

['eHoTunuueckass  U3MEHYUMBOCTh.  CBOMCTBA  T€HOTUIIMYECKOW  M3MEHUYMBOCTU.  Bujsl
TEHOTHITMYECKOW M3MEHYNBOCTH: KOMOMHATHBHAS, MYTaIIHOHHAS.

KomOunatuBHasi W3MEHUYMBOCTh. MeWO3 © TOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
W3MEHUYUBOCTH. POIb KOMOMHATHBHOW HM3MEHYMBOCTH B CO3/IaHUU TE€HETHMUYECKOTO Pa3zHOOOpa3us B
rpeenax OJHOro BUA.

MyTanuroHHass K3BMEHYMBOCTh. BUIbI MyTalMii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U
WHAYUUPOBAHHBIE MyTallMHU. SepHbIe W [UTOIUIa3MaTHYeCKue MyTanuu. COMaTUYECKUE U TMOJIOBbIE
MyTtaiuu. [IpyunHBl BO3HUMKHOBEHHsS] MyTauuid. MyTareHsl W HX BIUSHHE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlIMOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHX pAJIOB B HACJIEACTBEHHOU
n3menuuBoctu (H.W. BaBunoB). BHesnepHas ©3MeHUMBOCTh U HACIEACTBEHHOCTD.

Onueenemura u dNUSeHOMUKA, POTb INUSEHEMUYECKUX PaKmMOpo8 8 HACAeO08aAHUU U USMEHYUBOCHU
Genomunuyeckux nPU3HAaKo8 y opeanu3Mos.

JdemMoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.
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Tabmut  w cxembl: «Bungel  u3meHunBOCTHY, «MoAu(UKAMOHHAS  W3MEHUYUBOCTDHY,
«KoMOuHaTHBHAST W3MEHYHBOCTHY», «Meio3y, «OmnogorBopeHue», «l eHeTnueckue 3a0oiieBaHUs
yenoBekay, « Buasl myranuin.

OO6opynoBaHue: )XUBBIC U TepOapHbIC YK3EMIUIAPhl KOMHATHBIX pacTeHUM, pUCyHKH ((oTorpadum)
YKUBOTHBIX C Pa3IMYHBIMUA BUJIAMH U3MEHYUBOCTH.

JlaGopaTopuasi pa6ora «MccienoBanue 3aKOHOMEpPHOCTEH MOIU(DUKAIIMOHHOW W3MEHUYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U BapUALIMOHHOW KPUBOM».

IIpakTnyeckas padora «Mytanuu y Apo30Quibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuKa 4es0BeKka

Kapuorun uyenosexka. MexayHapoaHas Mporpamma HCCIECIOBAHUS TE€HOMA 4YeloBeKa. MeToasl
W3YYCHHS TCHETUKU YEJIOBEKA: TeHEATOTHUECKHA, OTM3HEI[OBBIN, ITUTOTCHETUYECKUH, TOMYJISIIIHOHHO-
CTATUCTUYECKUH, MOJIEKYJIIPHO-TE€HETUUECKU. CoBpeMeHHOE onpenesIeHue TFE€HOTHIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHE, T€HOTUIIMPOBAaHME, B TOM uyucie ¢ nomombto [II[P-ananu3a.
HacneacrBennbie 3a0osieBaHusi yenoBeka. ['€HHbIE U XPOMOCOMHBIE 0OJe3HM uenoBeka. bone3nu c
HACJIEACTBEHHON MPEAPACIIONIOKEHHOCTHIO. 3HAUCHUE MEAUIIMHCKON T'€HETUKH B MPEAOTBPALICHUN U
JICYCHUH TEeHEeTUYECKUX 3a00JeBaHHil uenoBeka. MeOuKo-TeHEeTHYeCKOe KOHCYJIbTHPOBAHUE.
CtBonoBble KIeTKU. [IoHITHE «T€HETUYECKOTo Tpy3a». DTHUECKHUE aCTIEeKThl UCCIEeIOBAaHUI B 00J1acTH
pEIaKTUPOBAaHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpPbl TOBBIMICHHOW UYYBCTBUTCIBHOCTH 4YeEJIOBEKa K (QPU3NYCCKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpYXKarolien cpepl. ['eHeTnueckas mpeapacioniokKEeHHOCTh YeJI0BEKa K
MaTOJIOTUSIM.

IpakTuyeckasi padora «CocTaBieHUEe U aHATU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanus 1 ceNeKkus. 3apoXkAeHNUE CeleKuu U nomectukanuu. Ydyenue H. M. BaBunosa o
[lenTpax NpouCcxXoXIeHHUS 1 MHOT000pa3ust KyJIbTYpHBIX pacTeHui. Ponb cenekuyy B CO31aHuu COPTOB
pacteHuii W TopoXx >KUBOTHBIX. CopT, MOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX pSAOB B
HacneacTBeHHON n3meHunBocty H. Y. BaBuiosa, ero 3HaueHne 1711 CEIeKIIMOHHON paboThl.

Mertoabl ceneKIMOHHOW paboThl. MICKYyCCTBEHHBIM OTOOpP: MAacCOBBIM M MHIUBUAYAJIbHBIA. DTarbl
KOMOMHaIMOHHOM cenekuuu. VcnbiTanue npowusBoguteneid mo nmoromMcTBy. OTOOp MO TE€HOTHILY ¢
MTOMOMIBIO OLIEHKH (PEHOTHIIA TOTOMCTBA U OTOOpP MO FeHOTUIY ¢ noMoinbto ananuza JTHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJ CENeKIMOHHOW paboThl. PaaManuoHHBIA M XHMHUYECKUN
MyTareHe3 Kak MCTOYHUK MYTAlMil y KyJbTYpHBIX (opM opraHu3MoB. lcronb3oBaHHE T€HOMHOI'O
penakTupoBaHus U MeToJoB pekoMOumHaHTHBIX JIHK nams monydenus ucxomHoro marepuana Juist
CEJIKIUN.

[Tonmyyenue nonuruion10B. BuyTpuBumoBas rubpuausaims. bauzkopoacTBeHHOE CKpelMBaHue, WK
uHOpuauHT. HeponcTBeHHOe CcKpeluBaHWe, WM ayTOpuIuHI. ['eTepo3uc © ero MNpUYUHBL.
Ucnons3zoBanne rerepo3uca B cenekiuu. OtnanéHHas ruOpunmsarms. [lpeomonenne Oecrutomus
MEXBUA0BBIX THOPUAOB. JIOCTHXKEHUS CENEeKIINN PACTEHUM U KUBOTHBIX. «3€1EHASA peBOIOYUsLY.

JdemMoHcTpanuu

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos,
H. bopnoyr, /1. K. benses.

Tabnuupr u cxemsl: «L{eHTpBI TPOUCXOKAECHUS U1 MHOTO00pa3us KyJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTMYECKUX PSIIOB B HACIEACTBEHHON H3MEHYMBOCTH», «MeTtoapl cenexkuumny», «OtaanéHHas
rudpuau3anus», «MyTtareHes.
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JlaGoparopnas pabora «/3yyeHue COpPTOB KYJIbTYPHBIX PACTEHUH UM TOPOJ JAOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METOIOB CEJICKIIUU PACTCHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Jkcekypeusi «OCHOBHBIE METOABI U JIOCTHIKEHHUS CeNeKLIMM PacTeHUl U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIA YYacTOK, B TEIUIMYHOE
X03SIICTBO, B JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BUOTEeXHOJI0OTUSl M CHHTETHYECKAS OMOJIOTUSA

OOBeKThl, HCHOJb3yeMble B OMOTEXHOJIOTMM, — KJIETOYHbIE M TKAaHEBBIE KYJbTYpHI,
MHUKPOOPIaHU3MBbI, UX XapaKTePUCTHKA. TpaaulMOHHAs OMOTEXHOJOTHA: XJIeOOoneYeHne, moaydeHnue
KHMCIIOMOJIOYHBIX  TPOJIYKTOB, BUHOJEIIHE. MuKpoOuoIorn4ecKuii CUHTE3. OOBbeKTHI

MUKpPOOUOIOrHYecKuX TexHomoruil. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMHHOB.

Krnerounas umxenepus. MeToibl KylbTyphl KIETOK U TKaHEH pacTeHui U XUBOTHBIX. KprobaHku.
Comarnueckas rudpuau3anus 1 COMaTH4ecKuil aMOprorenes. Vcnonb3oBaHue raryionioB B CEIEKIUU
pactenuid. [lonyuenue  MOHOKIOHANbHLIX — aHmumen. Fcnonvzoeanue  MOHOKIOHANbHLIX U
NOIUKIIOHANbHBIX — aHmumenl 8 MmeouyuHe. VICKYCCTBEHHOE OIUIOJOTBOpeHHE. PeKOHCTpYyKIHs
SIMIIEKJIETOK W KIOHUPOBAHHME KUBOTHBIX. MeETOJ TpaHCIIaHTAUUU sAep KIEToK. 7Texwonozuu
0300po6IeHUsA, KYIbMUBUPOBAHUSL U MUKPOKIOHAILHO20 PASMHONCEHUS  CEeNbCKOXO3AUCTMEEHHBIX
Kybmyp.

XpoMOCcOMHass W TeHHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYMPOBAaHUE
pexombunantueix [IHK. Cozodanue mpanceennvix opeanuzmos. JloCTHXKEHHS W TEPCIEKTHUBBI
XPOMOCOMHOMW U T€HHOIN MH)KEHEPUU. DKOJOTHYECKHE U AITHUECKHUE TPOOJIEMbl TEHHOW MHKEHEPUH.

Menununckue OuotexHonmoruu. Iloctrenomuas tmdpoBas wMemunmHa. [IIP-nuarnoctuka.
MeTaboa0MHBIN aHaIN3, TEHOLIEHTPUUYECKUI aHAJIM3 MpOTeoMa YeJIOBeKa Il OLEHKU COCTOSTHUS €ro
3710poBbsl. Vcrmonb30BaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepanus paka. 3D-OmounxeHepus s
pa3paboTku (hyHIaMEHTAIbHBIX OCHOB MEIUIUHCKUX TEXHOJOTUM, CO3/1aHUSl KOMIUIEKCHBIX TKaHeu
COYETAaHMEM TEXHOJIOTUH TPEXMEPHOro OHONPUHTHHra W cKapQoJauHra JUIsl pelleHus 3aaady
MIEPCOHANM3UPOBAHHON MEUIHBI.

Co3aHne BEKTOPHBIX BAaKIIMH C LIEIbI0 0O0ecreueHus: KOMOMHUPOBAHHOM 3alUThI OT BO30yIUTENeH
OPBM, ycTaHoBieHHE MOJIEKYJISIPHBIX MeXaHU3MOB QyHkunoHupoBanus PHK-conep:xamux Bupycos,
BBI3BIBAIOIINX 0CO00 OMacHble 3a00I€BaHMsI YEIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmuupelr u cxemsl: «/cnoapb30BaHHE MUKPOOPTAaHW3MOB B IPOMBIIUIEHHOM MPOU3BOJICTBEY,
«Knerounas nHxxeHepus», «I eHHass HHKEHEPUSI».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayueHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Jdkckypeusi «buoTexHonorus — BaKHeWIIas MNPOU3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KIIACC
Tema 1. 3apoxaenue u pa3BuTHE IBOJTIOIUOHHBIX MPeEACTABJEHUA B 0M0JI0THHI

OomtonnonHas teopust . Jlapeuna. [Ipennocbuiku BOSHUKHOBEHUS 1apBUHU3MA. JK13Hb U HayyHas
nesrenbHocTh Y. JlapBuHAa.
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JBukymue cuibl 3BosONMM BUAoB 1o Y. JlapBuHY (BbICOKash MHTEHCUBHOCTH Pa3MHOKEHUS
OpPraHU3MOB, HACJIEJICTBCHHAs W3MEHYMBOCTh, OOppOa 3a CYIIECTBOBAaHME, ECTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunTeTHUeckor Tteopuu HBomoruu (CTD). HelitpansHas Teopus SBOJIOIMH.
CoBpeMeHHass 3BOJIIOLMOHHAS OHOJOTUS. 3HAUEHUE SBONIOIMHOHHOM Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kroswe, Y. lapsun, C. C.
Yersepuxos, U. U. llImansraysen, Jxx. Xonaein, /1. K. benses.

Tabmuis! u cxembl: «CucremMa xuBoi npupoas! (o K. JIunuero)», «JlecTHULA )KUBBIX CYHIECTB (110
Jlamapky)», «MexaHu3Mm (GpOpMHUPOBAaHUS MPHUCIIOCOOICHHUN y pacTeHUN M XKHUBOTHBIX (10 Jlamapky)y,
«Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsunan, «PopMbl 00pbOBI 32
cyuiectBoBanue», «llopoasl romybeit», «MHoroob6pasue KylbTypHbIX (GopM KamycTbD», «Iloposs
JOMAIITHUX KUBOTHBIX», «Cxema 00pa3oBaHus HOBBIX BUOB (110 Y. JlapBuHY)», «CxemMa COOTHOIICHUS
JBUKYIIUX CUJT 3BOJIIOLIMKY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOM TEOPUHN IBOJTIOLIUNY.

Tema 2. MUKpPO03BOJIIOLUS U €€ pPe3yJIbTaThl

[Tomymsimus Kak IeMeHTapHas equHuIa SBoToIi. COBpeMEHHbIE METOIbI OIICHKH I'€HETHYECKOTr0
pa3HooOpa3usi U CTPYKTYpbl HOMyJsiiuil. V3MeHeHne reHopOHAa TMOMYISIIUKA Kak dJIeMEHTapHOe
HBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH TeHeTndeckoro pasnosecus J[x. Xapau, B. BaitnOepra.

DnemeHTapHbIe (PAKTOPBI (IBUAKYIIME CHIIbI) 3BOTIONMU. MyTanmonHslil mponecc. KomOnHaTuBHas
M3MEHYUBOCTh. Jlpeiidp reHoB — ciydaliHble HEHalpaBliCeHHbIE HM3MEHEHHs] 4YacTOT ajieie B
nonyssnusix. Ihdext ocHoBaTens. Ipgdexm Oymouiiounozo eopaviwika. CHuddCeHUe 2eHemUYecKo20
pasnoobpazus: npudunsl u creocmsusi. Ilposenenue s¢ghghexkma Opeiigha eenos 6 OGonbwiux U MAIbIX
nonyaayusx. Murpanun. M3om1smus nomynsuuii: reorpaduueckas (IpocTpaHCTBEHHas1 ), OMOJIOTHUecKast
(penpoyKTHBHAsA).

EctectBenHblii oTOOp — HampaBisoomui ¢akTop sBosonMH. POpPMBI €CTECTBEHHOro OTOOpa:
JIBUKYIIUH, CTAOMIN3UPYIONINHI, pa3pbIBatoLIuil (qu3pynTuBHBIHN). [lonoBoit or6op. Bo3HukHOBEeHHE U
9BOJIIOLIMSI COLIMAJIBHOTO MOBEAEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh ~ OpPraHM3MOB ~ Kak  pe3yibTaT  MHUKPOIBOJIONMHM.  BoO3HHKHOBEHME
npucnocoOaeHuit y opranusmoB. Apomopdossl u uamoanantanuu. [Ipumepsl npucnocobieHuil y
OpPraHU3MOB: Moponoruueckue, ¢buznonoruyecKue, OMOXMMHUYECKHE, MIOBE/ICHYECKHUE.
OTHOCHUTENBHOCTD MPUCTOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykrypa. BunooOpa3oBanue kak pe3ynbTaT MUKPOIBOIIONMH. M3omsmms —
KItoueBoil daxtop BumooOpasoBanus. Ilytm u cmocoObl BHI000pa3oBaHMs: aJUIONATPUUYECKOE
(reorpaduaeckoe), CUMIATPUUYECKOE  (PKOJIOTHMYECKOE), «MTHOBEHHOE»  (TOJUIUIONIM3AIIHS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Pornw sBOMIONIMOHHON OHONIOTHHM B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHUsS OMOpa3HOOOpa3usl.
MuKpo3BOIIOIHS U KOIBOJIIOLMS MAPa3UTOB U UX X031€B. MexaHU3Mbl (OPMUPOBAHUS YCTOMYUBOCTH
K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

[Toptpetsr: C. C. YUerBepukos, O. Maiip.

Tabmuis! u cxembl: «MyTallMOHHAsE U3MEHYUBOCTBY, «llomynannoHHas cTpykTypa Buaa», «Cxema
MPOSIBJICHUS 3aKoHa Xapan—BaitnOepray, «/[BuxkyIine cuiibl S3BOIIOUNY, «DKOJOTHUECKAs N30SI
MOMyJNSAUI  ceBaHCKON ¢openny», «l'eorpaduueckass HM3OMALMUSA JTUCTBEHHHULIBI CHOMPCKON U
JUCTBEHHUIIBI JaypcKoi», «llomynsanroHHbIE BOJHBI YHUCICHHOCTH XUIIHHKOB M XKepTB», «Cxema
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NEUCTBUSL €CTECTBEHHOTro otbopay, «Popmbl OOprOBI 3a cCyliecTBOBaHHE», «HIyCTpUaIbHBII
MEJTaHU3M», «KuBble  HCKOMaeMbley, «IloKpOBUTENBCTBEHHAs ~ OKpacka  JKMBOTHBIX»,
«[Ipenynpexxaaromas oKpacka >XUBOTHBIX», «Dusnonornyeckue aganranuny, «lIpucnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTENIBHOCTBbY, «Kpurepuu Buua», «Buasl-nBoiHukm», «CTpyKkTypa BHIa B
npupoge», «Crocobsl BHI00Opa3oBaHus», «leorpaduyeckoe BuAooOpa3oBaHuE TPEX BHUIOB
JMaHJbIIIEH», «IJKOJOTUYECKOe BHUIA000pa3oBaHUE BUIOB CcUHHIY, «[lomuruionasr pacTeHuin»,
«KamyctHo-peneunblii THOpUI.

Ob6opynoBaHue: repbapuy pacTeHUH, KOJUIEKLIMU HACEKOMBIX, Uyyella NTHIL U 3Bepell ¢ mpumepamu
pa3IMYHbIX NPUCHOCOOIEHUH, Yydeaa NTHUIl U 3Beped pa3HbIX BHUJOB, repOapuu pacTeHUi ONM3KUX
BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMH CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE H3MEHUNBOCTH Y 0COOCH OJTHOTO BUIAY.

JlaGopatopHas padora «lIpucnocoOnenus OpraHu3MoB U UX OTHOCUTEIIbHAS 11€71€CO00Pa3ZHOCThY.

JlaGopaTopHas padora «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bosonusi H e€é pe3yJbTaThl

Meroasl u3ydeHuss MakpodBOIOUMH. [laneoHTONOrMYecKre METOAbl M3YYEHHsI 3BOJIIOLUU.
Ilepexoanbie GopMbl U GUIIOreHETUYECKHE PsI/Ibl OPIaHU3MOB.

buoreorpaguueckue meronsl uzydeHus sBoironuu. CpaBHeHHe ¢uiopbl U (hayHbl MaTEpUKOB U
ocTpoBOB. buoreorpadpuyeckue obnactu 3emian. BUabl-3HIEMUKN U PETTUKTHI.

OMOpPHUOIOTMYECKHE U CPAaBHUTENBHO-MOP(OIOrMYECKUE METOAbl U3YYEHHS  HBOJIIOLMU.
I'enernyeckne MeXaHU3Mbl DBOJIIOLMM OHTOI€HE3a M IIOSIBJICHUS DBOJIOLMOHHBIX HOBILIECTB.
I'oMmosiornuHple M aHaNOTMYHBIE OpraHbl. PyauMeHTapHbBIE OpraHbl M aTaBU3MbL. MOJEKYISpHO-
reHeTUYeCKrue, OMOXMMUYECKHE W MaTeMaTUYeCKHE METOJAbl M3ydeHHUs 3BONIOIUH. ['oMosiornyHbie
re’bl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OOme 3akOHOMEpHOCTH (MpaBuiia) 3BOMIOUMU. [lpunyun cmenvr Gynxyuu. HeoOparumocTb
SBOJIOLMHN. AanTUBHAS paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOOLHAH.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkens.

Tabnuup! 1 cxeMbl: «PUIOTEHETUYECKUN P JTOIIAIN», «APXEONTEPUKCY, «3BEpO3yObIe SIIEPHI,
«Creronedainbl», «Punnodute», «CeMeHHbIe NAanOpOTHUKMNY, «buoreorpaduueckne 30Hb 3eMiny,
«/peiid xoHTHHEHTOBY, «PenukTh», «HavanbHble cTaiuu SMOPUOHATILHOTO PA3BUTHSI MIO3BOHOYHBIX
KUBOTHBIX», «I 'OMOJIOTMUHBIE M AaHAJIOTUYHBIE OpraHb», «PyIUMEHTBI», «ATaBU3MBI», «XPOMOCOMHBIE
HaOopbl YejoBeKa M IMMMaH3e», «[ JaBHbIe HampaBlICHHUS 3BOMIONUNY», «OOIIMEe 3aKOHOMEPHOCTH
SBOIOLIAN.

O6opynoBaHue: KOJUIEKIUU, repOapuu, MYJSKHM HCKONAEMbIX OCTATKOB OPTaHU3MOB, MYJISKHU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. IlpoucxoxaeHue ¥ pa3BuTHE KU3HH Ha 3eMie

HayuHnble runotessl NpoUCXOXKICHUs >KU3HM Ha 3emiie. AOuoreHe3 W maHcnepmus. JloHaydHbie
IIPEJICTABICHUST O 3apOKICHUM XU3HU (KpealuoHM3M). ['mmoresa IMOCTOSHHOIO CaMoO3apOKIECHUs
KU3HU U €€ onpoBepkeHue onbitamu @. Penn, JI. Cniasutannanmy, JI. [actepa. IIponcxoxaenue sxu3Hu
1 acTpOOHOJIOTHSI.

OcHOBHBIE JTambl HEOPraHUYECKOW HBoOIMU. [lnaHeTapHas (TeosIOTHYECKas) SBOJIOIHUS.
XuMu4deckasi 3BONIIOLMsA. AOGMOTCHHBIM CHHTE3 OPraHMYeCKUX BeIIecTB U3 Heopranmueckux. Ombit C.
Munepa u I'. FOpu. O6pazoBanue noimmepos u3 MoHoMepoB. Koariepsarnas runoresa A. M. Onapuna,
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runotes3a nepBuyHoro OyiawoHa JIk. XomnjaeiHa, renetnueckas rumore3a I'. Mémnepa. Pudoszumsr (T.
Yek) u runoresa «mupa PHK» V. 'mnbepra. @DopmupoBanne MeMOpaH 1 BOSHUKHOBEHUE MTPOTOKIIETKH.

NcTopus 3eman u MeToibl €€ u3yueHus. Mckomnaemble opraHndeckie ocTaTku. ['eoxpoHosorus u eé
MeTonibl. OTHOCHUTENIbHAs U a0COMIOTHAs reoXpoHosorus. ['eoxpoHosoruueckas mIkaga: 30HBI, 3PbI,
MIEPUOJIbI, STIOXH.

HauanbHbie sTansl opranndeckoit sBomonuu. [losiBiieHre 1 HBONIONUS MEPBBIX KIETOK. JBOJIIOLHUS
MeTabonu3ma. BozHukHOBeHUE MepBhIX 3KocucTeM. COBpeMEeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT
nepBbIx Ha 3emiie coobmiectB. CTpoMaTonuTsl. [IpoKapuoTHI 1 SyKapUOTHI.

[Ipoucxoxaenue dSykapuoT (cuMOUOreHe3). OBOJIOIUMOHHOE MPOUCXOXKACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPTraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX T'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONUU BBICIINX pacTeHuil. OcHoBHBIE apomop¢o3bl pacTeHuil. Bbixon
pacteHuii Ha cymy. [losiBieHrne ciopoBbIX pacTeHUI U 3aBO€BaHHME MMHU CylId. CeMEHHbIE PacTeHUSI.
[IpouncxoxaeHue BETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tallbl BOJIOLNMH KXUBOTHOTO MHUpa. OcHOBHBIE apoMop(do3bl KUBOTHBIX. BeHickas
¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BbIe )KUBOTHBIE. JKU3HD
B BOJIe. DBOJIOLHUSA MO3BOHOUYHBIX. [Ipoucxoxknenue ambubuii u pentunuii. I[IpoucxoxneHue
MJICKOMUTAIUX W mTull. [lpuHmun kimodeBoro apomopdos3a. OcBoeHHE OCECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3Butue xx13HM Ha 3emiie 10 ApaM U EpUOAAM: apXeil, IpOTepo30ii, Naneo30i, ME3030M, KaitHO30il.
OO0mas xapakTepucTUKa KJIMMaTa M reojiorndeckux mpoieccoB. [losiBiaeHue u paciBeT XapaKTepHBIX
OpraHu3MOB. YTieo0pa30oBaHUE: €ro YCIOBHS U BIUSHUE HA Ta30BBIM COCTAaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUS — DKOJIOTHYECKHUE KPHU3UCHI Tpouuioro. [IpuduHbl U ClIeICTBUSI MAaCCOBBIX
BbIMUpaHuid. COBpEMEHHBIN JKOIOTHYECKUH KpU3HC, ero ocobeHHocTu. [Ipobrmema coxpaHeHHs
O6uropa3zHooOpasust Ha 3emIie.

CoBpeMeHHas cuctemMa opranuueckoro mupa. [Ipunmuns! knaccudukanuu opraHu3MoB. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoncTpanuu

[Toptpetsr: @. Pean, JI. Cnannanuanu, JI. ITacrep, . 1. Meunukos, A. U. Onapun, k. Xonzaeiis,
I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuupr u cxembl: «Cxema ombita ®. Pemm», «Cxema ombita JI. Tlactepa mo wusydeHuto
caMo3apokJeHus ku3Hu», «Cxema omnbita C. Mwnepa, I'. FOpu», «OTanel HeopraHM4ecKoi
3BOMIOLUNY, «['eoXpoHOIOrHUecKas 1mKanay, «HavdanbHble 3Tanbl OpraHuyecKon 3BOTIOLUNY, «Cxema
o0pa3zoBaHMs dYKapHOT MyTEM cUMOHOTeHe3a», «Cuctema >XUBOM TpHpoAbl», «CTpoeHHe BHpYycay,
«Apomopdo3sl pacteHuit», «Punmopute», «OXHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE
BoJOpocny, «Mxuy», «[lanopotaukny, «I'ogoceMeHHbIe pacTeHus», «OpraHbl IIBETKOBBIX PACTEHUI,
«CxeMa  pa3BUTUS  JKUBOTHOTO  MHpa», «ApoMopdo3bl  KUBOTHBIX»,  «lIpocreiimey,
«Kumeunononoctueie», «llmockue depBu», «UnenucroHorue», «PviOb», «3eMHOBOJHBICY,
«IIpecMmbikatomuecs», «lItunpy, «Maekonutarommuey», «Pa3BUTHE KU3HU B apXEHUCKON 3pey,
«Pa3BuTHeE )XU3HU B IPOTEPO3OMCKOM 3pe», «Pa3zBuTHE KU3HU B ATIEO30MCKOM dpey, «PazBUTHe :KU3HU
B M€3030MCKOI1 3pen, «Pa3zBuTue KU3HU B KaHHO30MCKOM 3pe», «COBpeMEHHas CUCTEMa OPraHM4YEeCKOTo
MHpPay.

Ob6opynoBanue: repOdapuu pacTeHUU pa3IUYHBIX OTIENIOB, KOJUIEKIIMA HACEKOMBIX, BIIa)KHBIC
npenaparbl JKUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJIJIEKIIMM HIJIOKOXHUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Uydesla MTHI] U 3BEpEd, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX HMCKOMAEMBIX, MYIISIKHU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.
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BupryaabHas jgadoparopHas padora «MoaenupoBanue onblToB Mumiepa—tOpu no usydeHuto
aOMOTeHHOT0 CMHTE3a OPraHMYECKUX COCMHEHUH B IEPBUYHON aTMochepey.

JlabopaTopnasi padora «/3yueHue u onucaHue UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOBY.

IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEN CTPOEHHUS PACTEHUIN Pa3HBIX OTACIIOBY.

IIpakTnueckas padora «/3ydyenne 0coOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX .

Tema S. IIpoucxokaeHue YeJI0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun aHTpononaorui. Meroibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TMPEJICTaBICHUM O MPOUCXOXKICHUU 4YeloBeKa. PenuruosHsie  BO33pEHHS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxoncTBO uenoBeKa € KMBOTHbIMHM. CHCTEMaTH4ECKOE IIOJIOKEHHE uenoBeka. CBUIETENbCTBA
CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CpPaBHHUTEIBHO-MOP(OIOTHYECKHe, 3SMOPHOIOTHYECKHE,
¢busnonoro-o6MoXxuMHUEcKre, nopeaeHyeckue. OTIUYMs YeIoBeKa OT JKUBOTHBIX. lIpsaMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta M BTOPOW CUTHATILHOM CUCTEMBI.

JBwxymme cwibl ((akTopbl) aHTpororeHe3a: Ouonormueckue, comnmaibHble. COOTHOIIEHHE
OMOJIOTMYECKHX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoOBHbBIE CTaIMM aHTpOIIOreHe3a. PaHHKe yernoBekooOpa3Hbie 00e3bsHbI (TPOKOHCYIIbI) U pAaHHUE
MIOHTUIBI — O0IIKE MTPEIKH YeTTOBEKOOOPa3HBIX 00€3bsH U JTI0AeH. ABCTPATONUTEKN — IBYHOTHE IPEIKH
mozen. YenoBek yMelbli, epBble U3TOTOBIICHUS OPYAUHN Tpyaa. YenoBek MpsAMOXOIAIIUN U NTEPBbII
BBIXOJ JI0JIeH 3a npenensl Appuxu. Yenosek reiaenb0eprckuii — oouil npeaok HeaHAepTalbCKOro
YeloBeKa M YelloBeKa pazyMHoro. YenoBek HeaHAEPTATbCKHUI KakK BUJ JIOACH XOJOJHOrO KIMMAarta.
YenoBek pa3yMHbIN COBPEMEHHOT'O TUIIA, IEHUCOBCKHI 4€JIOBEK, 0CBOGHHE KOHTHUHEHTOB 32 MpeaeaMu
Adpuxu. [Taneorenernka u najieoreHOMHKA.

DBOJIOIHUS COBPEMEHHOTO0 YesioBeKa. EcTecTBeHHBIN 0TOODP B MOMYJIAIMAX YeaoBeka. MyTalmoHHbIN
nporecc U noauMmopdusm. IlomynsuonHble BOIHBL, Apeiid reHoB, Murpanus u «3PpQPekT ocCHOBaTENs»
B IOMYJISILMSIX COBPEMEHHOTO YEJIOBEKa.

UYenoseueckue pacel. [lonsitue o pace. bonpiime pacel: eBporneonaHas (€Bpa3uiickas), aBcTpajio-
HerpouiHas (3KBaTopHaibHas), MOHIOJION IHAs (a3MaTCKO-aMepuKaHcKasi). BpeMs 1 myTu paccenenus
4elloBeKa 0 IulaHere. EIMHCTBO uyenoBedyeckux pac. HayuHas HECOCTOATENBHOCTH pacHu3Ma.
ITpucnocoOaeHHOCTD UesloBeKa K pa3HbIM YCIOBHUSAM OKpy»Katomiel cpeasl. BnusHue reorpaduyeckoit
cpenbl u aperida reHoB Ha MOP(OTIOTHIO ¥ PUZUOTIOTHIO YETOBEKA.

MexucuuIIMHapHble METObl B (U3NUYECKON (OMOJIOrMYecKOi) aHTPOIOJIOTUN. DBOIIOIMOHHAS
AHTPOIOJIOTUS M NAJICOAHTPOIOJOTUSl YEIOBEUECKUX MNOMYJAuil. buocounansHble HMCCIEn0BaHUA
PUPOJIBI YenoBeKa. MccneqoBanne KOIBOMIOUN OMOIOTMYECKOTO U COIIMATIbHOTO B YEJIOBEKE.

JdemMoHcTpanuu

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

Tabnuuel U cxembl: «MeToJIbl aHTPOTIOJIOTUNY, «'0JIOBHON MO3T 4yenoBeka», «HemoBekooOpa3HbIe
00e3bstHBI», «CKeNeT 4eoBeKa U CKeNeT MHUMITaH3e», «PyTuMEHTBI 1 aTaBU3MBD», «JIBIKYIIHE CHITBI
AHTPOIIOT€HE3a», «OBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJONUTEK», «UeEIOBEK yMEINbIi»,
«HenoBek npsaMoxoasuiny, «JlenncoBckuii uenosek» «Heanaepransup», «KpoManboHB, «IIpeaku
4eNI0BEKay», «ITaIbl IBOJIIOLIMH YEJIOBEKA», «Packl yemoBekay.

Ob6opynoBaHue: MyJIsDKA OKaMEHEIOCTE!, IPEeAMETOB MaTepUAIbHOM KYJIbTYpBI IIPEIKOB YEIOBEKA,
perponykuuu  (pororpaduu) KapTuH ¢ MHQPOJOTHUYECKUMHU U  OWUONCHCKUMH  CIOXKETaMH
MIPOUCXOXKACHUS YeroBeKa, pororpaduu HaX0JA0K UCKOIAeMbIX OCTaTKOB Y€JIOBEKa, CKEJIET YEeIOBEKa,
MOJIENb YEpPETa YEJI0BEKa U Yepena MUMIaH3€, MOJIEIb KUCTH YEJIOBEKAa U KMCTU IIKMMIIaH3€, MOJENIN
TOpCa MPEJKOB YEIOBEKA.
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JlabopaTopHasi padora «/3ydeHne 0COOEHHOCTEH CTPOCHHUS CKeJeTa 4YeJOBEKa, CBSI3aHHBIX C
MPSIMOXOKJICHUEM).

IIpakTnueckas padora «/3yuyeHue 3K0JOTMYECKUX aJalTallUN YETOBEKAY.

Tema 6. IK0J10rusi — HAyKa 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB M HA/IOPraHU3MEHHBIX CUCTEM
€ OKpY:Kalolei cpeaoi

3apoxaeHue u paszputue 3koyioruu B Tpynax A. I'ym6omnbara, K. ®@. Pynse, H. A. Ceepuosa, 2.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl n 3amaun 3kosoruu. CBsA3b 3KOJIOTUU C APYTUMHU
HayKaMH.

Metoast skonoruu. [lomeBble HaOmOAeHUS. OKCIEPUMEHTHI B OKOJOTHUHU: MPUPOJHBIE U
nabopaTtopuble. MojenupoBaHue B 3KOJOTHH. MOHHUTOPHUHT OKpPY)KAIOLIEH Cpebl: JIOKAIbHBIMH,
PETHOHAIBHBIN U TT00ATBHBIH.

3HaueHHe SKOJOTUYECKUX 3HAHWM IS YeJoBeKa. JKOJIOTMUYECKOe MHPOBO33pEHHE KaK OCHOBA
CBsI3ei uyenmoBeuecTBa ¢ MpHpPoaoi. DopMUPOBAHUE SKOJOTUYECKOW KYIbTYphl U SKOJIOTHYECKON
IPaMOTHOCTH HaceJIeHUsI.

JdemMoHcTpanuu

[Moptpetsr: A. I'ym6onpaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmumer u  cxembl: «Pasznmensl skomorum», «Metonbl sKonorum», «CxemMa MOHHTOPHHTA
OKpY>Karollen Cpesib».

JlaGopaTopHas padora «/3ydeHrne METOJ0B IKOJIOTHYECKUX HUCCIICIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Okojorudeckre (akTopbl M 3aKOHOMEPHOCTH HX JeicTBus. Knaccudukamusi 5KOIOrHYECKUX
(dakTopoB: abuoTuyeckue, OUOTHYECKHUE, AHTpOMOreHHble. OOIIMe 3aKOHOMEPHOCTH JIEUCTBHS
skonoruueckux ¢akropos. IlpaBuno munumyma (K. Hlmpenrens, 0. JInOux). TonepaHTHOCTH.
DOBpUOHOHTHBIE U CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak dJKoJorudeckuii Qaxrtop. JleHcTBHE pa3HBIX y4YacTKOB
COJITHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMUECKHUE IPYIIIbl PACTEHUH M KUBOTHBIX 110 OTHOLICHUIO
K cBery. CurHasibHas poJib cBera. DoTonepruou3M.

Temmepatypa kak dkomoruyeckuit (aktop. [eiictBue TemmepaTypsl Ha  OpPraHU3MBI.
[ToiKuI0TEpMHBIE 1 TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skonormdeckuil ¢akrop. IIpucnocoOnenust pacTeHU K MOAJIEP/KaHUIO BOJHOTO
Oamanca. Knaccudukarusi pacTeHWH IO OTHOIICHHIO K Boje. [IpucmocoOiieHus KUBOTHBIX K
MU3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl  oOWTaHHMS OpPraHMW3MOB: BOJHAs, HA3eMHO-BO3MYyIHAs, T[OYBEHHAs, TIyOWHHAs
MO/NOYBEHHAs, BHYTpUOpraHu3MeHHas. @DPU3NKO-XMMHUYECKHE OCOOEHHOCTH Cpel OOUTaHMs
opranusmoB. [IpucnocoOiaeHnst OpraHu3MoB K KH3HU B Pa3HbIX Cpe/ax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOIWYHBIE PUTMBIL.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUN KU3HH.

XKuznennvle Gopmbl opranu3mMoB. [lonsTue o xu3HeHHOU opme. KuzHeHHbIE POPMBI pacTEHUI:
JIEPEBhs, KyCTAPHUKHU, KYCTAPHUIKHA, MHOTOJICTHUE TPaBBI, OJHOJICTHHE TpaBbl. JKM3HEHHBIE (POPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckne dakTopel. Buapl OHOTHUECKMX B3aUMOJEUCTBUIN: KOHKYPEHIUS, XUIIHUYECTBO,
cumbuo3 u ero ¢opmel. I[lapasutusm, koomepaiusi, MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduyeckue B3ammosericTBus (Tommueckue, (opudeckue, (adbpuyeckue).
3HaueHne OMOTHYECKUX B3aWMOJCUCTBUN [UIS CYIIECTBOBAHHS OPraHU3MOB B Cpelle OOWTaHWUS.
[TpuHIHI KOHKYPEHTHOTO UCKITFOYCHHUS.

JdemoHcTpauuu
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Tabmuubl 1 cxeMbl: «IOKoJlorudeckue (GakTopbl», «CBETOBOU CIEKTPY», «IDKOJOTHUYECCKUE TPYIIITHI
YKUBOTHBIX 0 OTHOILIEHHUIO K CBETY», «TerIoKpOBHbBIE KUBOTHBIEY, «XOJIOJHOKPOBHBIE KUBOTHBIEY,
«DU3MOJIOTUYECKUE aNalTallMk KUBOTHBIX», «Cpeabl OOWUTaHUS OpraHuU3MoBY», «buomornueckue
putMbl», <«OKu3HeHHble QOpMBbI pacTeHuit», <« JKu3HeHHble QOPMBI >KUBOTHBIX», «IKOCHCTEMA
LIIMPOKOJIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOWHOIO seca», «llenmum nurtanHus», «XUIIHUYECTBO,
«[Tapazutuszmy», «KonkypeHnuus», «Cumomos», «KoMmMmeHcanmm.

Ob6opynoBanue: repbapuy pacTeHU W KUBOTHBIX, HMPUCHOCOOICHHBIX K BIMSHUIO Pa3ITHYHBIX
9KOJIOTHYECKUX (PAKTOpPOB, repOapuu CBETONIOOUBBIX, TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHIH,
CBETOJIIOOMBBIC, TEHETIOOMBbIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEHUs, repOapuu M KOJUICKLIUU
TETUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOHYMBBIX PACTEHH, Wydena NTHUI] U 3Bepel, repbdbapuu
pacTeHMIiA, OTHOCSIIUXCS K TUrpoduram, kcepopuram, mMe30puTaMm, KOMHATHBIE PACTCHUS JTAHHBIX
TPy, KOJIEKIIMUA XKUBOTHBIX, OOMTAIOIIUX B Pa3HBIX cpefax, repOdapuu U KOJUIEKUUU PAacTeHUH U
KUBOTHBIX, 00JIAJJAIONINX YepTaMU MPUCIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUMN KU3HH,
repOapuy 1 KOJUICKIIUK PACTEHUH M )KUBOTHBIX PA3IMIHBIX )KU3HEHHBIX (DOPM, KOJUICKIIMU KUBOTHBIX,
YYACTBYIOIIUX B PA3JIMUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pabora «BrIsiBIeHHE MPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pabora «BrisiBIeHre NPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlabopaTopHasi pa6oTa «AHATOMHYECKHAE OCOOCHHOCTH PACTECHUI M3 PA3HBIX MECT OOUTaAHUS.

Tema 8. Jkos0rust BUAOB U NMOIMYJISALUM

DKOJIOTHYECKHE XapaKTepUCTUKH momynsuuu. [lomynsauus kak Ouonoruueckas cucrema. Pomb
HEOJIHOPOJAHOCTH cpeibl, pu3ndyecknx 6apbepoB U 0COOEHHOCTEH OMOJIOTHH BUIOB B (POPMUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYpbl mnonyiasiuuid. OCHOBHbIE IOKa3aTead MMOMYJISIUN: YUCIEHHOCTD,
IJIOTHOCTh, BO3PACTHAsi M IOJIOBAs CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTparusi.

DKoJIoruecKas CTpyKTypa nonyasiuuu. OueHka YMCIeHHOCTH NOMyIsuuU. J{nHaM1Ka nomyIsiiuu u
e€ perymsnus. buotnyueckuii moteHman nonyaanud. MoaenupoBaHue TMHAMHUKY Tomysiiuu. Kpuseie
pocTa 4YHMCIIEHHOCTH nomyisuuu. KpuBble BbDKUBaHUS. Perynsiius 4ucIC€HHOCTH MOIMYJSLMHA: pOJib
(akTOpOB, 3aBUCAIIMX W HE 3aBUCANIMX OT IJIOTHOCTU. DKOJOTHYECKHE CTpareruu BUIOB (I- u K-
CTpaTerum).

[Tonsitue 06 skoyornueckor Humie Buga. Mecroodburanue. MHOrOMepHast MOJIENb dKOJIOTHUECKOM
Hui J[x. M. XatunHcona. PazMepsl sxonorndeckoi Humu. [loTeHmansHas u peain3oBaHHas HULLHA.

Bun xak cucrema nonysnsiiuil. Apeansl BUI0B. Buabl 1 UX )KM3HEHHBIE CTPATETUU. DKOJIOTUYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS U MUTPAIINI KUBOTHBIX. brosornueckre MHBa3MHM 9yKEPOTHBIX BUIOB.

JdemMoHcTpanuu

IToprper: Ix. K. XaTunuHCoH.

Tabmurel U cxembl: «IKOJOTHYECKHE XapaKTepUCTUKU momymsium», «lIpocTpaHcTBeHHast
CTPYKTypa Homnyiasuuny», «Bo3pacTHble nupamMuabl nonynsauun», «CKOpoCTh 3aceleHus TOBEPXHOCTH
3eMIIM pa3InYHbIMU OpraHu3Mammu», «Mojens sxonorndeckoit Humm /x. M. XaranHcoHay.

O6opynoBanue: repOapuu pacTeHUN, KOJJIEKIIUU JKUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoOneHus ceMsaH pacTeHHI K pacCeIeHUIo.

Tema 9. Jkoj10rusi co001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBa oprann3MoB. bruorieHos u ero crpykrypa. CBsi3u MEXly OpraHU3MaMH B OMOIIEHO3E.

Okocucrema kak OTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE OJOKU OPraHU3MOB B
HKOCHUCTEME: MPOAYLICHTHI, KOHCYMEHTHI, peAyleHTbl. Tpoduueckue ypoBHH. Tpoduueckue nenu u
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cetd. AOuotnueckue 6;10ku 3kocucteM. [1ouBbl U MBI B 3kocuctemMax. KpyroBopoT BemiecTB 1 NOTOK
SHEPTUU B 3KOCHUCTEME.

OcHOBHbIE TTOKa3aTeNH 3KocHucTeMBbl. bruoMacca u mpoayKius. DKOJIOIrMUYeCKUe MUpaMUabl YHCed,
OHOMAaCChI U YHEPTHH.

Junamuxa sxocucmem. Kamacmpoduueckue nepecmpoiiku. @Daykmyayuu. HanpapiieHHbIS
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIecCHU. [IepBUYHbIE U BTOPUYHBIEC CYKIIECCUH M UX TPUYUHBI.
AHTpoOTIOreHHbIE BO3IEHCTBHS Ha cyKieccun. KimmMakcHoe coobmiectBo. bruopasnooOpasue u moiaHoTa
KpYroBOpOTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie SKOCUCTEMBI. JKOCUCmeMbl 03€P U peK. IKOCUCEMbL MOpeli U OKeaHO8. IKOCUCmeMbl
MYHOp, 11eco8, cmeneti, nyCmvlHb.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ArpodKocucTeMa. ATpolieH03. Paznmuuns Mexay aHTpOIIOI€HHBIMU U
MIPUPOJAHBIMH SKOCHUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas dumopa u dayHa.
CuHaHTponu3anus ropoAckoil payHnsl. buonornyeckoe u X034iCTBEHHOE 3HAUEHUE arpO’IKOCUCTEM U
ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHPOBAHUS OCHOBHBIX B3aMMOJICHCTBUII OpPraHU3MOB B 3KocucTeMax. Poib
Kackaono2o sggexma u 6u008-30uhuxamopos (Knouesulx ud0s) 6 QYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc sHepruM U BEHIECTB MEXAY CMEXKHBIMHU 3KOCHCTEMaMH. Y CTOMYMBOCTh OPIaHU3MOB,
MOMYJISILIUI U SKOCUCTEM B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/ICHCTBUH.

Mexanuzmvl 6030elicmeusi 3a2psA3HeHUl PA3HbLIX MUN08 HA CYOOP2AHUSMEHHOM, OpP2AHU3MEHHOM,
NONYNAYUOHHOM U IKOCUCTNEMHOM YPOBHSAX, OCHOBbI IKOIO02UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
6030eticmeus. MeTo070TUsl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX IKOCHCTEM.

JdemMoHcTpanuu

IToprper: A. Jlx. Tencan.

Tabmuupl u cxembl: «CTpykTypa OHOLEHO3a», «IDKOCHUCTEMa IIMPOKOJIMCTBEHHOTO JIecay,
«2QKocHucTeMa XBOMHOTO jieca», «DyHKIIMOHAIbHBIE TPYTIIBI OPraHU3MOB B SKocucTeMe», «KpyroBopor
BELIECTB B 3KkocucteMey, «llenu nurtanus (macTOuiHAs, NETpUTHAsA)», «IKOJOrMUYEcKas MUpamuaa
gucen», «JKoJorudeckas TUpaMuga OHoOMacchl», «OKOJNOTHYECKas MUpaMHa DSHEPTUN,
«ObpazoBanue Oonota», «llepBuunas cykueccus», «BoccTaHoBieHHe Jjeca TMoOcie MOXKapay,
«JKocucTeMa o03epa», «ArpoueHo3», «KpyroBopoT BelIeCTB M NOTOK SHEPrUU B arpoleHO3e»,
«[Ipumepsr ypbosKOCHCTEM.

Ob6opynoBaHue: repbapun pacTeHHUH, KOJUIEKLIMH HACEKOMBIX, Uydyesla NTULl U 3Bepel, repoapuu
KYJIbTYPHBIX U JUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydenue u onucaHue ypOo3KOCUCTEMBD.

JlabopaTopHnas padora «/3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX
9KOCUCTEMAX».

JdkcKypeust «OKCKypcUsi B THUNMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €NbHUK, Ha
CYXOJIOJBHBIN WJIM TIOWMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCHs B arpo3KOCHCTEMY (Ha TOJI€ WK B TEIUIMYHOE XO03SIHCTBO)».

Tema 10. Buocdepa — rnodanbHast IkocucTema

buocdepa — obmeranerapuas o0Oojouka 3eMiIM, TJ€ CYLIECTBYET WIM CYHIECTBOBAJIA >KU3Hb.
PazButue npexacrasnennit o 6mocdepe B Tpynax J. 3rocca. Yuenune B. U. Bepnanackoro o 6uocdepe.
O6mactu 6uocheps! u e€ coctas. JKuBoe BeriecTBo 6nochepsl u ero GyHKIINUH.

3aKOHOMEPHOCTH  CymecTBoBaHus Ounochepsl. OcobeHHocTn Ouocdepbl Kak TiIo0aIbHOU
sKocucTeMbl. JlnHaMudeckoe paBHoBecHe B Onocdepe. KpyroBopoTsl BemecTB U OMOTr€OXUMUYECKHE
UK (yriiepoaa, a3ora). PUTMUUHOCTE siBIeHU B Onocdepe.
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3onanbHOCTE Ouocheprl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHJZIpa, XBOWHBIC Jieca,
CMEILIaHHBIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CABAaHHBI, ITYCTBIHU, TPOIIUYECKHUE JIECA, BHICOKOTOPBSI.
Kiumat, pacTUTeNnbHbIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa U (QYHKIHS >XUBBIX CHCTEM, OLIEHKa HX PECYpCHOTO MOTeHIMala u OuochepHbIx
GyHKIHA.

JdemMoHcTpanuu

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

Tabmuist u cxembl: «I'eochepst 3emuu», «KpyroBopot a3ora B npupoze», «Kpyrosoport yrieponaa B
npupoae», «KpyroBopot kucinopoaa B npupoae», «KpyroBopot Boibl B ipupoae», «OCHOBHbIE OMOMBI
cymm», «Knumaruueckue mosica 3emnm», «Tynmgpa», «Taiiray, «CMelmaHHBIA  Jiecy,
«IupokonuctBeHHbil Jecy, «Crenby, «CaBanHay, «IlycToiasay, « Tpornuueckuii iecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpYKawIIas cpeaa

DKoJIOTUYEeCKHE KPHU3UCHI M WX TNPHYMHBL Bo3nmeiicTBue denoBeka Ha Ouocdepy. 3arpsizHeHHE
BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOU cpeabl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nouBsl. OXxpaHa NOYBEHHBIX peCypcoB. MI3MeHeHHe KiinMara.

AHTpPOINOTeHHOE BO3JICHCTBHME HA PACTUTENbHBIM M KUBOTHBIA Mup. OXpaHa pacTUTENBHOTO U
AKUBOTHOrO Mupa. OCHOBHbBIE NMPHUHLMIIBI OXpaHbl npupoiabl. KpacHeie kHuru. Ocobo oxpaHsemble
npupoansie Teppuropun (OOIIT). boranuueckue cazibl U 300JI0rMYECKUE TAPKH.

OcCHOBHbIE TPUHIUIB YCTOWYMBOTO pA3BUTHUS 4YEJIOBEYECTBA U MPHUPOAbl. PammoHanbHOE
MIPUPOIONOIB30BaHUE M COXPaHEHUE OUOIIOIrMUECKOro pasHoobpasus 3eminu. O01ue 3aKOHOMEPHOCTH
IJI00AJBHBIX 3KOJOTHYECKUX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOTO0 KpHU3KCa M €ro BEpOSiTHbIE
MIOCJIEZICTBUSI.

Pa3Bute METOIOB MOHUTOPHUHIa pPa3BUTHS OMACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemmnvle
ucciedosanusi nepexooa K  pecypcocbepezaroujeti U  KOHKYPEHMOCHOCOOHOU — SHepeemuxe.
buonocuueckoe pasnoobpazue u o6uopecypcwvi. Hayuonanvuvle unpopmayuonusie cucmembl,
obecneuusaiowue 00CmMyn K UH@GOpMayuu no cOCMOSIHUIO OMOenbHbIX 8U008 U dKocucmem. OcHOBbl
9KOpeaduIUmMayu IKOCUCmeM 1 cnocoboos 6opvowbl ¢ buonospedicoenusmu. Pexoncmpykyus mopckux u
HA3EMHbIX 9KOCUCTNEM.

JdemoncTpauunTabnuipl U cxeMbl: «3arps3HeHue armochepb», «3arpsizHeHue THApocheph,
«3arpsizHeHue 1nouBb», «IlapHUKOBBIN 3PPekT», «Ocob60 oxpaHseMble NPUPOIHBIE TEPPUTOPHI,
«Mogenu ynpaBiasieMOro MUpay.

Ob6opynoBanue: Gororpaguu OXpaHseMbIX pacTeHUN U >KMBOTHBIX KpacHoil kHurm Poccuiickoit
®enepannn, KpacHON KHUTH pErvoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TPeOOBaHHUS K PE3yJbTaTaM OCBOSHHUS OOYJAIOUUMHUCS IMPOTPaMM
cpeaHero o01ero oopazoBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpyKType TMYHOCTHBIX pe3yabTaTOB OCBOCHUS MPOrPaMMBI 110 OMOJIOTHH BBIJEIIECHBI CIEIYIOIINE
COCTABIISOLIHE: 0CO3HAHNE 00YJAIOIIUMHKCS POCCUICKOM IpakTaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CaMOCTOSITEJIBHOCTH U CaMOONPEAEICHUIO, Haiuyue momusayuyu K OOyUYEHUIO
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OUMOJIOTHH, YeleHanpagieHHoe passumue BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LHEHHOCTeW W MCTOPUYECKUX TPAJUIMNA pPa3BUTUS OMOJOTHYECKOTO 3HAHUS, 20MOGHOCMb U
CcnocobHocms 00YYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTU IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYUIUMHU CHCTeME OHOJIOTUYECKOTrO0 OOpa30BaHUS, HaAlUdue HNPABOCOIHAHUSA
9KOJIOTMYECKOM KYJIbTYPBl, CHOCOOHOCMU CMABUMb 1€ U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS IPOTPAMMBI 110 OMOJIOTHH JOCTUTAIOTCS B €AUHCTBE YUEOHOM U
BOCIIMTATEJIbHOW  JIEATENBHOCTH B COOTBETCTBUM €  TPAJAWLUOHHBIMU  POCCUHCKUMU
COLIMOKYJIbTYPHBIMHA, HCTOPUYECKMMH M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, IPUHATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMaMu TMOBEACHHMS U CIOCOOCTBYIOT IIpolieccaM CaMOIO3HAaHMS,
CaMOBOCIIMTaHUSl U CAMOpPAa3BUTHUS, Pa3BUTHUs BHYTPEHHEW NO3UIMM JIMYHOCTH, MNATPUOTHU3MA U
YBa)KEHHU K 3aKOHY U IIPaBONOPSAKY, UEJIOBEKY TPY/AA U CTaplIEMy [TOKOJIEHUIO, B3AUMHOT'0 YBaXKCHMUSI,
OepeXKHOr0 OTHOIICHHUS K KYJIbTYPHOMY HACIEAMI0 U TPAJULMSM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickoit ®denepaiuu, Npupoie U OKPYKarollen cpese.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS Yy4yeOHoro mnpeamera «buojorus» HOMKHBI OTpaXKaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOMIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOI IIEHHOCTHBIX OPHUEHTAllMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIUX TPAAULUOHHBIM IIEHHOCTSIM POCCHUKCKOTO OOIIECTBA, PAaCHIMpPEHUE >KU3HEHHOTO
ONBbITa M ONBITA ACATEIBHOCTH B IIPOLECCE pEalu3alii OCHOBHBIX HAIPABJICHWM BOCIHATATEIBHOU
JEeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaskIaHCKOro BOCIIHTAHUS:

c(hOpMUPOBAHHOCTH I'PAKIAHCKOHN MO3UITUH 00YUAIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOT'O WJIeHa
POCCHICKOTO 00IIEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKON JNEATEIBLHOCTH MPH CO3JaHUU Y4EOHBIX IPOEKTOB, PELICHUN
y4eOHBIX M ITO3HABATEIbHBIX 3371a4, BHITOJIHEHUN OMOJIOTMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEINATh COOCTBEHHYIO O3UIIUIO 10 OTHOUIEHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU
U OOBACHATE €€;

YMEHHUE YUUTBIBATh B CBOUX JICHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMO/ICHCTBHS JHOAEH
C pa3HbIMU YOEKACHUSAMH, KYIbTYPHBIMU IIEHHOCTSMHU M COLIMATBHBIM MOJIOKEHHEM;

TOTOBHOCTb K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BHIMIOJIHEHUS YU€OHBIX, T03HABATEIIbHBIX U
HCCIIEIOBATENbCKUX 3a/1a4, YBA)KUTEIbHOTO OTHOIIEHUS K MHEHHUIO ONIOHEHTOB MpU OOCYXIEHUU
CIIOPHBIX BONPOCOB OHMOJIOTMYECKOTO COJCPKAHNUS;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOU NEATENBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMSA

c(OPMUPOBAHHOCTh POCCUNCKON Tpa’kJaHCKON MIEHTUYHOCTH, MaTPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepe] PoauHon, ropaocTy 3a CBOM Kpal, cBO0 Poauny, CBOM A3BIK
U KYJIBTYpY, IPOLIIIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEANIO U MaMATHUKAM MIPUPOJIbI, TOCTHXKeHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CMOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHHWE M pa3BUTHE OHOJIOIHH,
MOHMMAaHHMsI 3Ha4eHUs1 OMOJIOTHH B MO3HAHUM 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO
00IIIeCTBA;

ujaeitHas yoe:xxI€HHOCTh, TOTOBHOCTh K CIYXEHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTh 32 €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;
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c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCThH OIIEHUBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICHh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYayIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOAMUTENISM, CO3JaHHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUH C TpaAULIMAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOYAs 3CTETHKY ObITa, HAYYHOT'O U TEXHUYECKOT'O TBOPYECTBA,
CIopTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHHIH;

IMOHUMAaHNE SMOLIMOHAIIBHOTO BO3JAEHCTBUS AKUBOU MPUPOJIbI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHHE IPOSBISATH KauecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnyeckoro BocnMTaHUSI, (POPMHUPOBAHUS KYJbTYPbl 30POBbSI W 3MOLHMOHAJIBHOIO
os1aromosty4us:

MOHMMAHUE W peaau3aius 3J0poBOro M Oe3omacHoro oOpa3a JKU3HU (30pOBOC THUTAHHE,
COOJIIOJICHUE TUTMEHWYECKHX TPAaBWJI M HOPM, COAJIAaHCHUPOBAHHBIM PEXUM 3aHATHH M OT/bIXa,
perynspHasi (pu3nueckas aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILEHUS K
cOOCTBEHHOMY (PH3HUECKOMY U TICHXHYECKOMY 370POBBIO;

MMOHMMAHUE IEHHOCTU NPABWI HWHJWBHUAYAIHHOTO M KOJUJIEKTMBHOTO O€30MacHOr0 IOBEJICHUS B
CUTYALUX, YTPOXKAKOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCIEACTBUI U HEMPUATHS BPEIHBIX IPUBBIYCK (YIOTPEOICHUS allKOrojIsl, HAPKOTHUKOB,
KYpEeHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOH JEATEIBHOCTH TEXHOJOTMYECKOW W COLMAJIBbHOW HaIpaBIE€HHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATENILHO BHITIOJIHATH TaKYyIO I€SITEIIbHOCTD;

HWHTEPEC K Pa3IMUHbBIM cepam nmpodhecCuOHATHHON NeATeTbHOCTH, YMEHHE COBEPIIATH OCO3HAHHBIM
BBIOOD Oynymieit mpodeccuu 1 peann30BbIBaTH COOCTBEHHBIC )KHU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K IPUPOC KaK HCTOUYHUKY KU3HHU Ha 3eMJie, OCHOBE €€
CYILIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI SKOJIOTUYECKOM KYIbTYphI: MPUOOPETEHNE ONBITA MJIAHUPOBAHUS TTOCTYITIKOB U
OIICHKU WX BO3MOXHBIX TTOCIICICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa YKOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIOCOOHOCTh HUCIONB30BaTh MpHUOOpETacMble MPH H3Y4YEHUU OWOJOTHHM 3HAHUS U yMEHUS MpHU
pelieHnr TMpoOJieM, CBSI3aHHBIX C PAMOHATBHBIM MPHPOAONOIB30BaHUEM (COONIO/ICHNE TPaBUII
MOBEJICHUsI B TIPUPOJIE, HAMPABICHHBIX HA COXpPaHEHHWE PAaBHOBECHUS B DKOCHCTEMaxX, OXpaHy BHJIOB,
IKOCUCTEM, OMoCchepbl);

aKTUBHOE HEMPUATUE JEHUCTBHM, MPUHOCAIIUX BpPEI OKpYXKarolled NPUPOJHOM cpele, yMEHue
MIPOTHO3UPOBATh HEOIATONMPUSITHBIE KOJOTUYECKUE TMOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUN U
MpeA0TBpaIaTh UX;

HAJIMYKE PA3BUTOIO SKOJOTMYECKOTO MBILIIJIEHUSI, SKOJIOTHYECKOM KYJIbTYpPHhI, OMbITA ACSITEILHOCTH
9KOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBATbCS HMMH B  I1O3HABAaTEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM MPaKTUKE, TOTOBHOCTU K YYacCTHIO B MPAKTHUUECKOU NEATETbHOCTH
AKOJIOTUYECKOW HANPaBJICHHOCTH;
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8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH
1 OOIIECTBEHHOW PAKTUKH, OCHOBAHHOTO HA IMAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO
MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM U YMTATEIBCKOM KYJIbTYphl KaK CPEACTBA B3aUMOJECHUCTBUS MEXKIY
JOABMH U TIO3HAHHS MUDA;

MMOHMUMAaHKE CTIeU(PUKN OMOJIOTUH KaK HayKH, OCO3HAHUS €€ poyid B (POPMHUPOBAHUH PAIIHOHATBHOTO
HAy4YHOTO MBIIUICHHS], CO3JaHUU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIeM MUpPE KaK O €IUHCTBE
MIPUPO/IBI, YEJIOBEKAa U OO0IIEeCTBA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHUU MpodiieM
COXpaHEHHS TPUPOJHOTO PAaBHOBECHS;

yOKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH Ul COBPEMEHHOW LMBWIIM3ALMU: OOECIIEYCHUS HOBOTO
YPOBHSI Pa3BUTHA MEIUIUHBL, CO3JIAaHUE MEPCIEKTHUBHBIX OHOTEXHOJOTHM, CIOCOOHBIX pelIaTh
pecypcHbIe IPOoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MIOMCKA MyTeH BBIXOA U3 MI00ATBHBIX IKOJIOTUYECKUX
npobieM u obecredeHus] mepexoia K YCTOMUYMBOMY Pa3BHTHIO, PAlMOHAIBHOMY HCIIOJIb30BAaHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOTYYCHHH OMOJIOTUYECKUX 3HAHHUM B LIETISIX MOBBIIIEHUS O0IIeH KYIbTYpHI,
€CTeCTBEHHO-HAYYHOH TIPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIMOHAIBHOM TIPaMOTHOCTH
oOyuaromuxcsi, GopMUpyeMOi TIpH N3YICHUN OMOJIOTHH;

MMOHWMAaHKE CYNIHOCTH METOOB TIO3HAHUS, UCIOIb3yEMBIX B €CTECTBEHHBIX HAyKax, CHOCOOHOCTH
WCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUISl aHalin3a M OOBSICHEHUS SBICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOSIINX B HEM U3MEHEHUH, YMEHUE JIeTlaTh 0OOCHOBAHHBIE 3aKIIOUYECHUS Ha OCHOBE HAyUYHBIX
(aKTOB M MMEIOIIUXCS JAHHBIX C HENBIO TIOTYYECHHUS JOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTh CaMOCTOSITEIEHO HCIIONIB30BaTh OMOJOTWYECKHE 3HAHWS ISl PEUICHUs MpoOJieM B
pEabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HaHME IIEHHOCTH HAay4YHOM JEATEeNIbHOCTH, TOTOBHOCTh OCYIIECTBJISTH IPOEKTHYIO H
MCCIIEIOBATENBCKYIO EATENFHOCTh HHINBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENPEPHIBHOMY O0pa30oBaHUIO M CaMOOOpa30BaHHIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJOTMH B COOTBETCTBHUH C KU3HEHHBIMHU ITOTPEOHOCTSAMHU.

METANIPEJMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUST y4eOHOTO mpeamera «bBHonorus» BKITFOYAIOT: 3HAYUMBIC
s (OPMUPOBAHMS MHPOBO33PEHUS] OOYUYAIOIIMXCS MEKAUCIHMIUIMHAPHBIE —(MEXIpPEIMETHEIC)
O0IIEHAayYHbIE MTOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U CIEIH(UKY METOIOB
MO3HAHUS, UCTIOJIh3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBJICHUE, IPOIlecC, CUCTEMA,
HAYYHBIN (aKT, IPUHINII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEIOBaHNEe, HAOIIOICHNE,
U3MEpEeHHEe, OSKCIEPUMEHT M Jpyrue); YHHBEpCalbHbIe y4eOHbIE JeiicTBUS (IIO3HABaTEJbHEIE,
KOMMYHUKaTHBHBIC,  peryJsTHBHBIE), oOecreunBatomue  QopmupoBanue  (QyHKIMOHAIBHON
IPaMOTHOCTH M CONMAIBHOW KOMIIETEHIIH 00YUJaIOMIMXCsl; CIIOCOOHOCTh 00yYaroIUXCsl HCTIOIh30BATh
OCBOCHHBIE MEXIUCIUILTHHAPHBIC, MUPOBO33PEHUECKUE 3HAHHS U YHUBEPCAIbHBIC YIeOHBIE TCHCTBUS
B I03HABATEIBHON U COLMAIBHON MPAKTHUKE.

B pesynbraTe m3yueHus OMOJOTMH HAa YpOBHE CpeIHEro oOmiero o0pa3oBaHHs y O0y4aroIierocs
Oynyt chopMHpOBaHBI TO3HABATEIFHBIC YHUBEPCAJIbHBIC y4deOHBIC IECHCTBHS, KOMMYHHKATHBHBIC
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YHHUBEpCaJIbHbIC YUeOHbIC IEHCTBUS, PETryIsATHBHBIC YHHBEpPCAIbHBIC YIeOHBIC ACHCTBUS, COBMECTHAS
JeSTEbHOCTD.

MeTtanpeaMeTHble pe3yiabTaThl OCBOSHHUS MPOTPAMMBI CPEIHEro OOIero oO0pa30BaHUS JOJKHBI
OTpaXKaTh:

Ogiaienne YHUBEPCAIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMH JIHCTBUSIMH:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaJIM3UPOBAThH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIOJIB30BaTh TNPH OCBOCHHHM 3HAHWHA TPUEMBI JIOTHYECKOTO MBINUICHHS (aHajau3a, CHHTE3a,
CpaBHEHUS, KJIacCU(pUKAIUU, 0000IIEHNUS ), PACKPBIBATH CMBICI OMOJIOTHYECKUX TOHITHH (BBIACIATH UX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTUMHU IMOHSATHSIMH );

OTIPECIIATh NN JEATEIILHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUHU WX TOCTHXKEHHUS, COOTHOCHUTH
Pe3yabTATHI JCSITSIBHOCTH C TIOCTABICHHBIMU LIEIISIMHU;

UCIIOJIh30BATh OMOJIOTUYECKUE TIOHATHS [Tl OOBSICHEHUS (PAKTOB U SIBIICHHI KHBOUW PUPOJIBI;

CTPOUTH JIOTHYECKHUE pacCyXIeHUs (MHAYKTUBHBIC, JICAyKTHBHBIC, IO AaHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH W TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYJIHpPOBATh BHIBOJIBI W
3aKIIOYCHUS;

MPUMEHSITh CXEMHO-MOJICJIBHBIC CPEICTBA JIUISl TPEJCTABICHHS CYIICCTBEHHBIX CBS3EH M OTHOIICHHUI
B HM3y4aeMBIX OHMOJIOTHYECKMX OOBEKTAaX, a TaK)Ke MPOTUBOPEYUN PA3HOTO POJA, BBIIBICHHBIX B
pa3IMYHBIX HHHOPMAITMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUTAH pEIHICHUs TPOOJIEMbl ¢ YYETOM aHAIM3a WMEIOIIUXCS MaTePUAIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCATCILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OIICHUBATH
PUCKH TIOCIICACTBHIA e TSIIEHOCTH,

KOOPJIUHHUPOBATH U BBIMIOIHATH pa0OTY B YCIOBHUSAX PEAIbHOTO, BUPTYAIBHOTO K KOMOMHUPOBAHHOTO
B3aMMO/ICICTBHS;

pa3BHBaTh KPEaTUBHOE MBIIIICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BIIaJIETh HAaBBIKAMHU y4EOHO-HCCIEAOBATEIbCKOM UM TMPOEKTHOM JesTeNbHOCTH, HAaBBIKAMU
paszpeleHus mpodIeM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITENIbHOMY MIOMCKY METO/IOB PEIICHHUS
MPAKTUYECKUX 3aJ1a4, TPUMEHECHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

WCIIOJIb30BATh PA3JIMYHBIC BUBI JICATESIHHOCTH 110 TIOTYYSHUIO HOBOTO 3HAHUS, €T0 WHTEPIIPETAIIHH,
MpeoOpa30BaHUI0 M MPUMEHEHHUIO B YUYE€OHBIX CHUTYaIUSX, B TOM YHCIE TPHU CO3JaHUH Y4eOHBIX U
COLIMAJIbHBIX MPOEKTOB;

dbopMHUpOBaTh HAy4YHBIA THIT MBIIUICHUS, BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHATHSIMH B METOJIaMU;

CTaBUTHh U POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00PAa30BATEIBHON ACSITETbHOCTH M KU3HEHHBIX
CUTYaIUsX;

BBISBJIATH TPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3MPOBATh 3a7ady, BBIIBUTATh THIOTE3y €€
pelIeHNs, HAaXOJWTh apTyMEHTHI IS JOKAa3aTeIbCTBA CBOWX YTBEP)KICHUH, 3a7aBaTh IMapaMeTpPhl H
KPUTEPUU PEIICHUS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHUs 3aJaud pPe3yJbTaThl, KPUTUUYECKH OIICHUBATh HX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OIICHUBAThH TIPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IICJICHANIPABJIICHHBIN IMOWUCK TMEpeHoca CpeACTB M CmocoOOB  ACHCTBHS B
npoeccCHoHABHYIO CPeny;

YMETh IEPEHOCUTh 3HAHUS B IIO3HABATEIHHYIO U MPAKTHYECKYIO 00IaCTH )KU3HEICSTEIbHOCTH;
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YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX o0acTei;

BBIJIBUTaTh HOBBIE WJIEH, MpeIaraTb OPUTHHAJIBHBIC MOJXOAbI M PELICHUS, CTABUTH MPOOJIEMBI U
3aJ1auu, JOMYCKAIOIINE albTepHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3NIMUYHBIX HUCTOYHMKAX MH(pOpManuu (TeKcTe y4yeOHOro MmocoOusi, Hay4HO-
MOMYJISIPHOM JTuTepaType, OMOIOrHYECKHX CIOBApSAX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX,
B MHTEpHeTE), aHAM3UPOBATh HHPOPMALIMIO PA3IMYHBIX BUIOB U (HOPM MPEICTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTS;

(bopMyIHpOBaTh 3aIIPOCHl U IPUMEHATH Pa3IMYHbIE METObI MPU MOUCKE U OTOOpE OHOIOrHYECKO
nH(popManuy, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  WCHOJB30BaHHUA  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHIA,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHMS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (hopMy mpelcTaBieHHs OHONOrHuecKoil mHbopManuu
(cxembl, rpauKu, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIpYTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KAYECTBE CPEJCTBA MPHU paboTe ¢ OMOJIOrHYecKoi WH(pOpMaInei:
MPUMEHSITh XUMHUYECKUe, (pU3nUecKre u MaTeMaTH4eCKUe 3HaKH U CUMBOJIBL, (hopMyIibl, abOpeBuaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIJIETh HABBIKAMH PACIO3HABAaHUS M 3alUTHl HH(pOpMaruu, WHPOPMAIMOHHON Oe30macHOCTH
JMYHOCTH.

OBiajeHne YHMBEPCAJIbHBIMA KOMMYHHKATUBHBIMH 1€ CTBUSIMMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX cdepax XU3HM, aKTUBHO y4acTBOBATh B JHANIOTE HITH
JIMCKYCCHH TIO CYIIECTBY OOCYKIaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEINILHO BBITIOJTHEHUSI IPe/IaracMoii 3a7iauu, YIUThIBATh HHTEPECHI U COTTIACOBAaHHOCTH MO3UIIUN
JIPYTUX YYACTHUKOB JIMAJIOTA WUJIH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpENCTBA OOIICHHWS, IMOHMMAaTh 3HAYCHHWE COIMAIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHTyallMd, yMETh CMSTYaTh KOH(IUKTBI M BECTH
MIEPErOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOaMH OOIEHHS W B3aWMOJACWCTBUS, MOHMMATh HAMEPEHUS IPYTHX
JIOZIEH, IPOSIBIISITh YBAXXUTEIHLHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH opme (HhopMyIHpoBaTh
CBOY BO3PaXKCHUS;

Pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1esITeJIbHOCTD:

MMOHUMATh W HCIIOJIb30BATh MPEUMYIIECTBa KOMaHIHON W WHAWBUAYAILHOW PaOOTHI TIPU PEIICHUHN
Ouojornuecko mpoOsieMbl, OOOCHOBBIBATH HEOOXOJWMOCTb TPUMEHEHHsS] TPYIIOBBIX (GopM
B3aMMOJICHCTBHS ITPU PELIeHUN y4eOHO! 3a1au;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JCHCTBUH € yUETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KJI0T0 WiIeHa KOJIJIEKTUBA;

MIPUHUMATH IIeTT COBMECTHOM JEATENbHOCTH, OPTaHU30BBIBATh M KOOPAWHUPOBATH JCHCTBHS TIO €€
JOCTHI)KEHHUIO: COCTaBJIATh IUIaH JEHCTBHMM, paclpeneiiaTh pojid ¢ y4€TOM MHEHHH y4YacTHHKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOM paboOTHI;

OLIEHUBATh KAa4yeCTBO CBOETO BKJIAJa W KaXJIOTO YYAaCTHHKA KOMAHIbI B OOIIMK pE3ylbTaT o
pa3pabOTaHHBIM KPUTEPHSIM;

MpeasaraTh HOBbIC MPOEKTHI, OIICHUBATH UACH C TIO3UIIMH HOBU3HBI, OPUTHHATBHOCTH, TPAKTUIECKON
3HaYMMOCTH;
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OCYHIECTBJIATh IMO3UTHUBHOE CTPATETMYECKOE IOBENCHHE B PA3JIMYHBIX CHUTYalHUsX, IMPOSBIATH
TBOPYECTBO U BOOOpa)keHUE, OBITh MHUIIMATHBHBIM.

OgBiageHne YHMBEPCAJIBHBIMHU Pery/JisiTHBHBIMY /1efiCTBUAMM:

1) camoopraHu3anus:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U1 BBISBICHUS MPOOJIEM M UX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYyalLUsX;

BBIOMPATh Ha OCHOBE OMOJIOTHUECKUX 3HAHHI IIETICBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUSX
U MIOCTYIIKaX [0 OTHOLIEHUIO K )KMBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3JOPOBBIO OKPYKAKOLIUX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JCSTENbHOCTD, BBISBISATH MPOOJIEMBI, CTABUTH U
(dbopMyIHpOBaTH COOCTBEHHBIE 337]a4l B 00Pa30BATEIbHON NEATETBHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIPHO COCTABIIATh IUJIAH pPEUICHUs TMPOOJIEeMbl C YYETOM HMMEIOLIUXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAOUTEHUII;

J1aBaTh OLEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IHUPOKON IPYIUIIMU B Pa3HBIX 00IACTAX 3HAHMIA,
MTOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTeIbHbIN U KYyJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYal[UsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh, OLICHUBATh COOTBETCTBHE
pe3yabTaTOB LIEJISIM;

BJI/IETh HaBBIKAMM I1O3HABATEIbHOM peQIeKCMH KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUN U
MBICIUTENBHBIX NPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUMU, MCIOJb30BaTh NMPUEMBI pediieKkcuu ais
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAINU3€E PE3yJIbTaTOB JEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

HNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3yIbTaThl OCBOSHHSI COACPIKaHUS YUeOHOTO IpeaMmera «buomorusy Ha yriayonéHHOM
YpPOBHE OPHEHTHPOBAHBI Ha OOecredeHre MpoPuIbHOr0 00ydeHusi oOydarommxcs Omonoruu. OHU
BKJIIOYAIOT: crenupuyeckue i OMOJOTMM Hay4yHbIe 3HAHUS, YMEHHUS M CHOCOOBI JIEHCTBHI IO
OCBOCHHIO, HHTEPIPETAIMK U NPeoOpa30BaHUI0 3HAHHM, BUABI JAEATEIBHOCTH MO MOJYYEHHUIO HOBBIX
3HaHUH W WX NMPUMEHEHUIO B PA3JIUYHBIX yYeOHBIX, a TAKXKE B PEATHHBIX JKU3HEHHBIX CHUTYaITHSIX.
[IpenmeTHbIe pe3ynbTaThl IPEACTABICHBI IO TOJJaM W3YYCHUSI.

[IpenmetHble pe3ynbTaThl OCBOeHMs yueOHoro mnpenmera «buonorus» B 10 knacce HOTKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTe M pPOJM OHOJOTHH B CHCTEME ECTeCTBEHHBIX HAayK, B
(OpMHPOBAaHNN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B TO3HAHWUH 3aKOHOB MPHUPOJIBI U PEHICHUU
npobJeM PaLMOHATIBHOIO MPHPOJIONONIB30BAaHMS, O BKJIAAE POCCHUICKUX M 3apyOexHBIX YUYEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMON OHWOJIOTMYECKUMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJIAraroliue
OMOJOrMYeCKHEe TEPMHHBI M TIOHATUS (OKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, TOMEeocCTas,
CaMOpETyJISLUs, CaMOBOCIIPOU3BEJCHHE, HACIEACTBEHHOCTh, HM3MEHUYMBOCTb, POCT U pPAa3BUTHE),
ouonornuyeckue teopun (kiaerouynas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas
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Teopusi HacieAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBwioBa — o meHTpax MHOTooOpasus u
MPOUCXOXKACHUSL KYJIbTYPHBIX PACTEHHIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJICHHUS,
pacIIeTyieHHsI, YUCTOTHI TaMeT, HE3aBUCHUMOTO HacienoBanus I'. MeHaens, TOMOJIOTHYECKUX PAIOB B
HacnencTBeHHoM n3menunBoctu H. 1. BaBuiosa), npuHIUNIbBI (KOMILTIEMEHTAPHOCTH);

BJIQ/ICHHE OCHOBHBIMM METOJAAMHM HAay4yHOTO TIO3HAHMS, WCIOJIb3YEeMBbIX B OHOJOTHYECKHX
WCCIIEIOBAaHMX )KUBBIX OOBEKTOB (OMHCAaHUE, U3MEPEHUE, HAOIIOACHNE, SKCTIEPHUMEHT);

YMEHHUE BBIICTATh CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT M IYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Hcie OakTepuii, rpubOB, pacTeHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHHsS] OPraHOB U CHCTEM OpPraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA,
MPOIIECCOB KU3HEACATEIBHOCTH, MPOTEKAIOIINX B OpPraHM3Max pPAacTeHUH, KUBOTHBIX M 4EJIOBEKa,
OMOJIOTUYECKUX TPOIeCCOB: OOMEHa BEIIeCTB (METa0oM3M), MPEBPAIICHUS SHEPTHH, OpOKEHUS,
aBTOTPO(HOr0 U reTepoTpodHOr0 TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meilo3a,
ramMeTorenesa, SMOpHOreHes3a, MOCTIMOPUOHAIBHOTO PAa3BUTHS, PA3MHOXKEHUS, WHIUBUIYaTbHOTO
pa3BUTH OpraHn3Ma (OHTOT€He3a), B3aUMO/ICHCTBHSI T€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE yCTaHaBIMBATh B3aUMOCBSI3H MEXKIY OPTraHOMAAMHU KIETKH M UX (PYHKIUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEH W MX (YHKIUSMHU, MEXAY OpraHaMd M CUCTEMaMH OpPraHOB y PAaCTeHUH,
KUBOTHBIX M 4YellOBeKa M UX (YHKIUSIMHU, MEXKIY CUCTEMaMH OPraHOB M UX (YHKIUSMHU, MEXKIY
JTaraMu OOMEHa BEUIECTB, 3TallaMH KJIETOYHOTO IUKJIA M KU3HEHHBIX IIMKJIOB OPTaHW3MOB, dTallaMH
SMOPHOHAIEHOTO PA3BUTHUS, TEHOTUIIOM M (PEHOTUTIOM, (PEHOTHIIOM H (haKTOpaMH Cpebl OOUTAHUS;

YMEHHE BBIABISATH OTIMYUTENIbHBIC TIPU3HAKH KUBBIX CUCTEM, B TOM YHCJIE PACTCHUI, )KUBOTHBIX U
YeNoBeKa;

YMEHHE UCIOIb30BAaTh COOTBETCTBYIOIINE AapTyMEHTHI, OWOJOTHYECKYI0 TEPMHUHOJIOTHIO H
CHMBOJIMKY JIJISl TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHUECKUX TPYIIIT;

YMEHHE pelniath OHOJOrMYeckue 3a/aud, BBIBIATH MPUYMHHO-CIIEACTBEHHBIE CBS3U MEXITY
UCCIIelyeMbIMH OMOJIOTMYECKUMHU MPOLECCaMU U SIBJICHHUSAMH, JejaTh BBIBOJbI M TPOTHO3BI Ha
OCHOBAHHWU TIOJTYYEHHBIX PE3yJIbTATOB,

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U MPAaKTHUECKHE padoThl, cOOII0aTh IMpaBuia Mpu padbore c
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTaTh FMIIOTE3bI, IPOBEPATH UX IKCIEPHUMEHTAIBHBIMU CPEJICTBAMHU, (POPMYITUPYS LeNb
WCCIIEIOBAHMSI, aHATM3UPOBATH MMOJIyUYEeHHBIE PE3YIILTATHI U JIeNIaTh BHIBOJIBI;

yMEHHE y4acTBOBaTh B y4eOHO-UCCIIEIOBATEIHCKONW paboTe 1Mo OMOJIOTHH, IKOJIOTHU U MEAUIIMHE,
NPOBOJMMON Ha 0a3e IIKOJBbHBIX HAy4YHBIX OOMIECTB, M IYyOJMYHO NPEACTaBIATH IOJy4YeHHbIE
pe3ysbTaThl HA YYEHUYECKUX KOH(EPEHIHIX;

YMEHHE OIICHWBATh JITUYECKHE AaCTEKTHl COBPEMEHHBIX HCCIIEJOBAaHWA B 00JIACTH OWOJOTHH U
MEIUIMHBI (KIOHHPOBAaHUE, NUCKYCCTBEHHOE OIIOJOTBOPEHHE, HAIpaBICHHOEC W3MEHEHHE TeHOMa
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIIATh OCO3HaHHBIN BBIOOp Oyayieil mpodeccuoHanbHOM e TeTbHOCTH B 00J1acTh
OWOJIOTUN, MEIUIIMHBI, OWOTEXHOJOTHH, BETEPUHAPUHU, CEJIBCKOTO  XO3SWCTBA, IHIICBOMN
MIPOMBIIITICHHOCTH, YIIIyOJSITh TIO3HABATEIFHBI WHTEpPEC, HAIPABICHHBI HAa OCO3HAHHBIA BEIOOP
COOTBETCTBYIOLIEH Mpodeccu U MPOAOIDKEHHE OHOJIOIMYecKoro oOpa3oBaHHsS B OpraHU3aIMIX
CpeaHero nNpogecCuoHaIbHOTO U BBICIIET0 00pa30BaHUsI.

[IpeameTHBIe pe3ynabTaThl OCBOCHMs yueOHoro mpenmera «buonorus» B 11 Kaacce TOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJIM OHOJIOTMH B CHCTEME ECTECTBEHHBIX HAyK, B
(bopMHUPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MTPHPOJIBI U
pElIeHNH 3KOJOTHYECKHX MpoOJeM 4YeOBEYeCTBa, a TAaKKE€ B PEIICHHWU BOIPOCOB PaIlMOHAIBLHOIO
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MPUPOIONOIB30BaHuUs, U B POPMUPOBAHUH LICHHOCTHOT'O OTHOIICHHUS K IPUPOJIE, OOIIECTBY, YETOBEKY,
0 BKJIaJIE POCCHICKUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHUH;

YMEHHE BIIa/IETh CHCTEMON OMOJIOTUYECKUX 3HAHUHM, KOTOpast BKIIIOYAET OINPEIeICHUs] U TIOHUMaHHe
CYLIHOCTH OCHOBOIIOJIATAIOUINX OMOJIOTMYECKUX TEPMUHOB U MOHATUH (BUI, SKOCUCTeMa, buocdepa),
Ouosoruueckue Teopuu (dBosonMoHHas Teopus Y. JlapBuHa, CHHTETHYECKash TEOPHs SBOJIIOIMH),
yuenus (A. H. CeBeproBa — o myTsx u HampaBieHHsX 3Boiroiuu, B.. Bepuaackoro — o 6uocdepe),
3aKoHBI (reHeTuueckoro paBHoBecus J[x. Xapau u B. BaitnOepra, 3apojsimeBoro cxojctsa K. M.
bapa), npaBuna (Munumyma 1O. JIuOuxa, sKOJIOrHUECKON MUPAMUJIBI SHEPTUH), TUIIOTE3bl (THUIOTE3a
«vmpa PHK» V. I'unbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMHU HAyYHOTO MO3HAHUS, UCTIOIB3YEeMBbIMU B OMOJIOTHYECKHUX
MCCIICIOBAHMSIX JKUBBIX OOBEKTOB U IKOCUCTEM (ONMHCAHUE, U3MEPEHUE, HAOI0ICHHE, SKCIIEPUMEHT),
crioco0aMu BBISIBJICHHSI U OIICHKH aHTPOIIOT€HHBIX U3MEHEHUHN B IPUPO/IE;

YMEHHE BBIIETSATh CYIIECTBEHHbIC NMPU3HAKH: BHUJIOB, OMOTEOIIEHO30B, dKOCHUCTEM M Ouochepsl,
CTaOMIIM3HPYIOMIETO, ABIIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, auIoNaTpUYecKoro M
CUMIATPUIECKOTO BHI000PA30BAHMSI, BIUSHUS JBIDKYIIUX CHJI YBOJIONUU HA TeHO(OH] TOMYJISIINH,
MPHUCTIOCOOJICHHOCTH OPTraHU3MOB K cpefie OOWTaHMs, YepeJOBaHMs HAMPaBICHUA SBOJIOIHH,
KpYroBOpOTa BEILIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMCHHE YCTaHABJIMBATh B3aWMOCBSI3H MEXKIY IPOIECCAMUA DSBOJIOIUH, JBIKYIIUMHU CHUJIAMH
AHTPOTIOTeHE3a, KOMITOHEHTAMH Pa3IMYHBIX YKOCHCTEM U TIPUCITOCOOJICHUSIMHU K HUM OPTaHU3MOB;

YMEHHE BBISBIATH OTIMYUTENbHBIE IPU3HAKU JKUBBIX CHUCTEM, IPUCIOCOOICHHOCTh BUIAOB K Cpele
oOuTaHusi, aOMOTUYECKUX U OMOTHMYECKUX KOMIIOHEHTOB IKOCHCTEM, B3aMMOCBSI3€H OpPraHU3MOB B
cooOmiecTBax, aHTPOITOTEHHBIX N3MEHEHH B DKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE WCIOIb30BATh COOTBETCTBYIOIIUE AapTyMEHTHI, OWOJIOTHYECKYI0 TEPMHHOJIOTHIO U
CUMBOIIMKY I I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U
OPraHM3MOB M CpeAbl OOUTaHMS, EIUHCTBA YEJIOBEUECKHUX pac, HEOOXOIMMOCTH COXPaHEHUs
MHOT000pa3us BUIOB U IKOCUCTEM KaK yCIJIOBHUS COCYIIECTBOBAHUS MPUPO/IBI U YEIOBEUECTBA,

YMEHHE pemiaTh OWOJOTHYECKHE 3a7adud, BBISBIATh MPUYNHHO-CICACTBCHHBIE CBS3H MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMHU TMPOLIECCaMU U SIBICHUSMHU, JI€1aTh BBIBOJABI M TPOTHO3BI Ha
OCHOBaHUU TIOTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JJaOOpaTOpHbIE U MPAaKTHUECKHE paboThl, cOOII0AaTh IMpaBuia Mpu padbore c
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bI, TPOBEPSITH MX SKCIIEPUMEHTAIBHBIMH CPECTBAMU, GOPMYIUPYS e
WCCIIeTIOBaHMS, aHAJTM3UPOBAThH MOMyUYEHHBIC PE3YIbTAThI U JAENaTh BBIBOIBL;

yMEHHE y4acTBOBaTh B y4eOHO-UCCIIEIOBATEILCKONW paboTe M0 OMOJIOTHH, IKOJIOTHH U MEAHITUHE,
MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W NYOJIMYHO TPEICTABIATH IONyUECHHBIC
pE3yNbTaThl HA YYEHUYECKUX KOH(DEPEHIIHSX;

YMEHHE OIIEHUBATh THUIOTE3bI U TEOPUH O MPOUCXOKICHUH KU3HU, YeJIOBEKa U YeIIOBEUYECKHX pac, O
MPUYMHAX, TTOCIIEICTBHUAX U CITOCO0aX MpeIoTBpaIleH s rI00aIbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBINA BHIOOP OymyIeit mpodeccnoHambHOM ASSITEIPHOCTA B 00IaCTH
OHMOJIOTHH, SKOJIOTHH, TPUPOJAONONB30BaHNUs, MEIUIIUHBI, ONOTEXHOJIOTHH, ICUXOJIOTUH, BETEpUHAPUH,
CENIbCKOTO  XO3SMCTBa, TMHUIIEBOW MPOMBIINIJICHHOCTH, YIAyOlsTh TO3HABATENbHBIA HWHTEpEC,
HalpaBJiEeHHBII HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOMIEH Tpodeccud U MPOAOHKEHHUE
OMOJIOTMYECKOTO O00pa30BaHUS B OpraHU3alUsAX CpPEIHEr0 MPOPECCHOHAIBHOTO W  BBICIIETO
o0Opa3oBaHUs.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne | HammenoBanue pa3aesioB u Tem | Kos-Bo yacoB JuaexkTpoHHbIe (HU(pPOBbHIE)

1/ | IporpamMMmal Bcero | IIp. o0pa3oBaTe/bHbIE PeCypChl

padoThI

1 buonorus xak Hayka 1 https://resh.edu.ru/subject/lesso

n/3827/start/118940/

2 JKuBble cucTeMBI U UX U3Y4YEHUE 2

3 buonorus kinetku 2 0.5 https://resh.edu.ru/subject/lesso

n/3840/start/163096/

4 | Xumuueckasi OpraHu3anus 10 1 https://resh.edu.ru/subject/lesso
KIIETKH n/5397/start/283870/

5 CtpoeHue U QyHKIIMU KJICTKH 8 2 https://resh.edu.ru/subject/lesso

n/5383/start/153371/

6 OOMeH BeIIECTB U IPEBpaICHHE 9 1 https://resh.edu.ru/subject/lesso
SHEPIHUHU B KJIETKE n/3917/start/A6777/

7 HacnencrBennas undopmanus u 9 0.5 https://resh.edu.ru/subject/lesso
peanu3aius €€ B KIeTKe n/5352/start/295780/

8 YKH3HEHHBIN MK KIETKH 6 1 https://resh.edu.ru/subject/lesso

n/3927/start/105895/

9 Crpoenue u GpyHKIIMU 17 1.5 https://resh.edu.ru/subject/lesso
OpPraHu3MOB n/5630/start/132920/

10 | Pa3MHOXEHUE U pa3BUTHE 8 1.5 https://resh.edu.ru/subject/lesso
OpraHu3MOB n/5359/start/270999/

https://resh.edu.ru/subject/lesson/3
927/start/105895/

11 | I'eneruka — Hayka o 2 0.5 https://resh.edu.ru/subject/lesso
HACJIEICTBEHHOCTH U n/5386/start/301065/
HU3MCHYUBOCTU OPTraHN3MOB

12 | 3akoHOMEpHOCTH 10 1 https://resh.edu.ru/subject/lesso
HACJIEACTBEHHOCTH n/4755/start/118828/

13 | 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1 https://resh.edu.ru/subject/lesso

n/5387/start/17435/

14 | I'enetnka yenoBeka 3 0.5 https://resh.edu.ru/subject/lesso

n/3653/start/47180/

15 | Cenekuusi OpraHu3MoOB 4 1 https://resh.edu.ru/subject/lesso

n/3861/start/295751/

16 | BHOTEXHONOIHs U CHHTETHYECKAS 4 https://resh.edu.ru/subject/lesso
OMOJTOTHS n/3939/start/105165/

17 | Pe3epBHOE Bpems 1

OBHIEE KOJIMYECTBO YACOB I10 13

I[TPOT'PAMME 102
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https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/

11 KJIACC

n/n HaumenoBaHue pa3jiesioB U Kosn4ectBo JaekTpoHHbIe (HU(pPOBHIE)
TeM NMPOrpamMMbl 4acoB o0pa3oBaTesbHbIC PeCypChl
Bcero IIp.
padoThI
1 3apoIeHue U pa3BUTHE 4 https://resh.edu.ru/subject/lesso
IBOJIFOLIMOHHBIX NIPE/ICTABICHU B n/5393/start/131997/
OHoI0rHH
2 MukposBoronus u eé 14 2 https://resh.edu.ru/subject/lesso
PE3ybTATHI n/4949/start/119943/
3 MakposBodtorus 1 e 6 https://resh.edu.ru/subject/lesso
PE3yJIbTAThI n/5388/start/17609/
4 ITpoucxoKaeHNE U Pa3BUTHE 15 1.5 https://resh.edu.ru/subject/lesso
KM3HHU Ha 3eMIie n/3885/start/270127/
5 ITpoucxosKaeHne YeIoBeKa — 10 1 https://resh.edu.ru/subject/lesso
AHTPOIIOTeHE3 n/4951/start/290181/
6 DKOJIOTHS — HayKa O 3 0.5 https://resh.edu.ru/subject/lesso
B3aUMOOTHOIICHUSIX OPraHU3MOB n/5392/start/8378/
Y Ha/IOPraHU3MEHHBIX CHCTEM C
OKpY>Karollen cpeion
7 OpraHu3Mmel 1 cpeia OOuTaHHS 9 1.5 https://resh.edu.ru/subject/lesso
n/5392/start/8378/
8 DKOJIOTHS BUIOB H MOIYJISIUI 9 0.5 https://resh.edu.ru/subject/lesso
n/4953/start/105422/
9 DKOJIOTHUs COOOIIECTB. 12 0.5 https://resh.edu.ru/subject/lesso
DKOJIOTHYECKHE CHCTEMBI n/5501/start/119075/
10 buocdepa — rmobanpHast 6 https://resh.edu.ru/subject/lesso
IKOCUCTEMA n/5394/start/119104/
11 YenoBek 1 OKpyKarolas cpena 6 https://resh.edu.ru/subject/lesso
n/5499/start/295898/
12 Pe3epBHoe Bpemst 8 https://resh.edu.ru/subject/lesso
n/3896/start/17493/
OBUIEE KOJIMYECTBO YACOB I10 7.5
POI'PAMME 102
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https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/

ITOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
Ne KoanuecTB JlaTa
n/n 0 4YacoB U3y4YeHHusi
Tema ypoka Bcero |IIpakr.
padoThI
1 buonorus xak KOMIIJIEKCHas HayKa U KaK 4acTb 1
COBPEMEHHOT0 00IIeCTBa 05.09.2024
2 JKuBble cucTeMbl U UX CBOMCTBA 1
06.09.2024
3 YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1
07.09.2024
4 Hcropus oTkpeITUA 1 M3ydeHUs KieTku. Kinetounas 1
TEOpHs 12.09.2024
5 MeToabl MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHH. 1 0.5
[IpakTuueckas pabota «M3ydeHre MeTO10B KIETOYHOM 13.09.2024
ouosoruu (xpomatorpadus, anekTpodopes,
mnddepennmansHoe neHTpudyruponanue, [TLP)»
6 XHWMHMYECKUI COCTAB KIIETKH 1
14.09.2024
7 MuHepanbHble BELIECTBa KJIETKH, UX OMOJIorn4ecKas poJib 1
19.09.2024
8 Oprannyeckue BemecTBa KieTkn — Oenku. JlaboparopHas 1 0.5
pabota «O0HapyxeHre OETKOB C TOMOIIBIO KAYeCTBEHHBIX 20.09.2024
peaKuuii
9 CoiicTBa, Knaccuukanys u GyHKIUU OEJIKOB 1
21.09.2024
10 | Opranuyeckue BEemEeCTBa KIETKH — YIIIEBOIBI 1
26.09.2024
11 | Opranuveckue BelIeCcTBa KISTKA — JTUTUIBI 1
27.09.2024
12 | Hyxnennossie kucnotel. JJHK u PHK. Jlaboparophas 1 0.5
pabota «/ccrenoBaHue HYKJIEHHOBBIX KUCIIOT, 28.09.2024
BBIJICJICHHBIX M3 KJIIETOK PA3JIMYHBIX OPTaHU3MOBY
13 | Crpoenue u pynkuuu AT®. [Ipyrue 1
Hykineozuarpudocdarsl (HTD) 03.10.2024
14 | CexBenupoBanue JJHK. MeToasl reHOMUKH, 1
TPAHCKPUNTOMUKHU, TIPOTEOMUKH 04.10.2024
15 | Metozsl CTpYKTypHOU OHOJIOTUU 1
05.10.2024
16 | Tuns kaerok. [IpokaproTHueckas KieTka 1
10.10.2024
17 | Crpoenue sykapuotnyeckoil kinetku. [Ipaktuueckas 1 0.5
pabota «/3yueHne CBOMCTB KJIETOYHOH MEMOpPaHbI» 11.10.2024
18 | IloBepXHOCTHBIH anmapaT KJIETKH 1
12.10.2024
19 | OnHoMeMOpaHHBIE OPTaHOU I KIETKH. [IpakTuyeckas 1 0.5
pabota «/3yueHune NBUKEHUS IIUTOIIA3MBI B 17.10.2024
PACTUTENIbHBIX KJIETKAX)»
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20 | IlomyaBTOHOMHBIE OPTaHOUBI KJIETKH: MUTOXOHIPHH, 0.5
mactuasl. JlabopatopHas padora «MccnenoBanue 18.10.2024
TUIa3MOJINM3a U JICTUIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)
21 | HemeMOpaHHBIC OpraHOUIBI KIICTKH
19.10.2024
22 | Ctpoenue u pyHKIMH siapa
24.10.2024
23 | CpaBHUTeNbHAs XapaKTEPUCTHKA KJIETOK SYKapHOT. 0.5
JlabGopaTopHas pabota «3ydeHue cTpoeHuUs KIETOK 25.10.2024
Pa3IUYHBIX OPTaHU3MOBY
24 | KontpoawHas pabora o teme "CtpoeHue KieTok" 1
26.10.2024
25 | AccuMuisnus U JUCCUMUIISIINAS — JIBE CTOPOHBI 0.5
Mmetabonu3ma. Tunsl oOMeHa BemecTs. JlaboparopHas 07.11.2024
pabora «/3ydyeHne KaTaTMTHIeCKOW aKTHBHOCTH
(dhepMeHTOB (Ha MpUMEpe aMUIIa3bl WITH KaTala3bl)y.
depMeHTAaTHBHBIN XapaKTep PeaKHid KJIETOYHOTO
MeTtabonusma. Jlaboparopnas padora «M3yuenue
(epMEHTAaTUBHOTO pacUICIICHHUS IEPOKCHIa BOJOPOAA B
PACTUTENILHBIX M KUBOTHBIX KIIETKAaX)
26 | benku-akTHBATOPHI U OCITKU-UHTHOUTOPHI
08.11.2024
27 | ABroTpodHBIi THIT 0OMEHA BEIIECTB
09.11.2024
28 | dotocuHTE3
14.11.2024
29 | Xemocunres. Jlaboparopras padota «CpaBHeHUE 0.5
mporeccoB POTOCHHTE3a U XEMOCHHTE3a» 15.11.2024
30 | Ana’poOHbIe opranu3Mbl. Buasl Opoxenus. JlabopaTtopHast
pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaHUS» 16.11.2024
31 | AspoOHBIE OpraHU3MBI. DTaIbl YHEPTETUIECKOTO OOMEHa
21.11.2024
32 | DHeprus MeMOpaHHOTO IpagreHTa MpoToHOB. CHHTE3
AT®: pabora nporoHHON ATd-cHTA3bI 22.11.2024
33 | Peakuuu MaTpuuHOTO CHHTE32
23.11.2024
34 | Tpaackpunims — matpuuHbiii cuaTe3 PHK
28.11.2024
35 | TpaHcasus u €€ dTarbl
29.11.2024
36 | KomupoBanue aMHHOKUCIOT. Ponb pubocoM B OnocuHTE3e
Oemnka 30.11.2024
37 | Opranu3zanusi reHOMa y IPOKapuoT U 3yKapuoT
05.12.2024
38 | MouekynsipHbIE MEXaHU3MBbI SKCIIPECCUH T€HOB Y
IYKapHOT 06.12.2024
39 | Bupychl — BHeKJIeTOUHBIE ()OPMBI )KU3HU U OOJTUTaTHBIE 0.5
napasuthl. [IpakTuyeckas padora «Co3nanne Moeu 07.12.2024

BUpYCa»
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40

BupycHsle 3a0051eBaHUS YellOBEKa, KUBOTHBIX, PACTCHHHA

12.12.2024
41 | HaHoTexHOJIOTUH B OMOJIOTHHU M METUITTHE
13.12.2024
42 | ’Kv3HeHHbII UK KIETKU
14.12.2024
43 | Matpuunbiii cuntes JJHK
19.12.2024
44 | Xpomocomsl. JlTabopaTopras padota «3yueHne XpoMocom 0.5
Ha FOTOBBIX MHUKpOIIperapaTax» 20.12.2024
45 | JlemeHHe KIETKH — MHUTO3
21.12.2024
46 | Tunwl knerok. Kaprokunes u nutokunes. JlaboparopHas 0.5
pabota «Habmonenne MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa 26.12.2024
JyKa (Ha TOTOBBIX MUKpOIpenapaTax)»
47 | KontponbHas padota Ne2
27.12.2024
48 | OpraHm3M Kak €IuHOE IIeJI0¢
09.01.2025
49 | Tkanu pactrenuii. JlabopatopHas padora «13yueHue 0.5
TKaHeHW pacTeHUI» 10.01.2025
50 | TkaHu )XKUBOTHBIX U YesioBeka. JlabopaTtopHas paboTa 0.5
«M3yueHne TkaHel KUBOTHBIX)» 11.01.2025
51 | Opransl. Cucremsl opranoB. JJaboparopnas pabota 0.5
«/3ydeHne opraHoB IBETKOBOT'O PACTEHUS 16.01.2025
52 | Omopa Tena opraHu3MoB
17.01.2025
53 | JIBukeHue opraHu3MoB
18.01.2025
54 | IlutaHue OopraHU3MOB
23.01.2025
55 | IIluraHue MO3BOHOYHBIX KUBOTHEIX. [InIieBapuTenpHas
CHUCTEMA YeJIOBEeKa 24.01.2025
56 | JIpixaHue opraHu3MOB
25.01.2025
57 | JlpIxaHue MO3BOHOYHBIX )KHBOTHBIX M YEIOBEKa
30.01.2025
58 | TpaHcmopT BemIeCTB y OPraHU3MOB
31.01.2025
59 | KpoBeHOCHas cucTeMa I03BOHOYHBIX KUBOTHBIX U
YeJI0BeKa 01.02.2025
60 | Beioenenue y opraHu3MoOB
06.02.2024
61 | 3ammTa y opraHu3MoB
07.02.2025
62 | MIMMyHHas cucTeMa yesoBeKa
08.02.2025
63 | Pa3gpakxuMoCTh M peryssius y OpraHu3mMoB
13.02.2025
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64

I'ymopanibHas perysanus U 3HIOKPUHHAs CUCTEMA

KUBOTHBIX U YEJIOBEKa 14.02.2025
65 | ®opMBI pa3MHOXKEHHUS OPTaHU3MOB
15.02.2025
66 | IlomoBoe pa3MHOXKEHUE
20.02.2025
67 | Meiio3
21.02.2025
68 | 'amerorenes. OO0pa3oBaHME U PA3BUTHE MMOJOBBIX KIETOK. 0.5
JlaGopaTopHas pabota «/3ydeHue cTpoeHHUs MOJTOBBIX 22.02.2025
KJICTOK Ha TOTOBBIX MUKPOITPENapaTax»
69 | MunuBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3
27.02.2025
70 | 3akiajaka OpraHoB U TKaHEW M3 3apObIIIEBbIX JIUCTKOB
28.02.2025
71 | Poct u pa3BuTHe )XHUBOTHBIX. JlabopaTtopHas paboTa 0.5
«BblsBIIEHNE PU3HAKOB CXO0JICTBA 3apO/IbIIIEH 29.02.2025
M03BOHOYHBIX KHBOTHBIX)
72 | Pa3MHOXEHHUE U pa3BUTHE pacTeHui. JlabopaTopHas 0.5
pabota «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIIUX 05.03.2025
pacTeHuin»
73 | KonrponbHas padoTa Ne3
06.03.2025
74 | OcHOBHbBIE IOHSTHSI U CUMBOJIbI TeHETUKU. JlabopaTopHas 0.5
pabota «/Ipo3oduia kak 00bEKT TeHETUYECKUX 07.03.2025
VCCIIEOBAHMIN
75 | 3aKOHOMEpPHOCTH HACJIEIOBAHUS PU3HAKOB. 0.5
Mounorubpuanoe ckpeuuBanue. [lpakruueckas padbora 12.03.2025
"HN3yuenue pe3yabTaToB MOHOTMOPUIHOTO CKPEILIMBAHUS Y
po30QuIH"
76 | LluTomoruuyeckrue OCHOBBI MOHOIMOPHUIHOTO CKPELIUBAHUS
13.03.2025
77 | Ananusupyromlee ckpemurBanue. Hemonnoe
JTOMUHUPOBAHUE 14.03.2025
78 | Jdurubpunnoe ckpemuanue. [Ipakruyeckas pabora 0.5
«M3ydenne pe3yapTaToB JUTHOPUIHOTO CKPEITUBAHUS Y 19.03.2025
IPp030(HITBD)
79 | Luromornveckrue OCHOBHI TUTUOPUIHOTO CKPEIINBAHUS
20.03.2025
80 | CuennieHHOE HacleOBaHUE TPU3HAKOB
21.03.2025
81 | XpomocomHasi TeOpHs HaCIEACTBEHHOCTH
02.04.2025
82 | I'eneruka moina
03.04.2025
83 | I'eHOTHI KaK LIEJIOCTHAsA CUCTEMA
04.04.2025
84 | I'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTECHHIA, )KUBOTHBIX U
4eJI0BEKa 09.04.2025
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85 | M3MeHuYMBOCTh MPU3HAKOB. BUIBI H3MEHUMBOCTH 1
10.04.2025
86 | MoaudukanuonHasi HI3MEHYHBOCTb 1
11.04.2025
87 | BapuanmoHHBIH s M BapHAIlMOHHAS KPUBAS. 1 0.5
JIaboparopHas pabota «lccnenoBanne 3aKOHOMEPHOCTEH 16.04.2025
Mo UPUKATMOHHON M3MeHYnBOCTH. [locTpoeHue
BAPUALIMOHHOTIO Psiia U BAPUALIMOHHON KPUBOM»
88 | I'enoTunmuueckast U3MeHUYUBOCTh. KoMOMHaTHBHAS 1 17.04.2025
M3MEHYMBOCTh
89 | MyranuoHHas U3MEHYUBOCTh. [IpakTudeckas padora 1 0.5
«MyTaruu y 1po30¢uiisl (Ha TOTOBBIX MUKpOIpenapaTax)» 18.04.2025
90 | 3aKOHOMEpPHOCTH MYTAIIMOHHOTO MPOoIlecca. DMUTeHETHKA 1
Y SIIUTCHOMHMKA 23.04.2025
91 | I'eneruka yenoBeka. [Ipakrudeckas padota «CocTaBieHHE 1 0.5
1 aHaJIU3 POJIOCIOBHOM» 24.04.2025
92 | Meroapl METUIIMHCKON I€HETUKHA 1
25.04.2025
93 | 3HaveHWe MEAMIIMHCKON TCHETUKH B MPEIOTBPAILCHUH U 1
JICYCHUU TCHETUYCCKUX 3a00JICBaHUI YEIIOBEKA 30.04.2025
94 | OcHoBHbIe IOHATHSA cenekiun. JlaboparopHas paboTa 1 0.5
«M3yueHne copToB KyJIbTYPHBIX PACTEHUN U TIOPOT 03.05.2025
JOMANTHUX KHUBOTHBIX)
95 | Metoapl cenekimoHHon paboTel. JJabopaTopHas padora 1 0.5
«V3ydeHne METOIOB CEJICKIIUUA PACTCHUN ) 07.05.2025
96 | HdocTtuxeHus CeIeKIIUU paCTEHUI U )KUBOTHBIX. 1
ITpakTnyeckas pabora «I[IpuBuBKa pacTeHUII» 08.05.2025
97 | CoxpaHeHue, U3y4eHHE U UCIIOJIb30BaHUE T€HETHUECKUX 1
pecypcoB 14.05.2025
98 | buorexHOIOrUs KaK HayKa M OTpacib MPOU3BO/ICTBA. 1 0.5
[IpakTryeckas padora «M3ydeHue oObEKTOB 15.05.2025
OMOTEXHOJIOTHI
99 | OcHoOBHBIC HANPABIICHUSI CHHTETHYECKON OMOJIOTHH 1
16.05.2025
100 XpOMOCOMHas1 U TE€HHasl HHKECHEPUS 1
21.05.2025
101 MenuimacKkre OUOTEXHOIOT I 1
22.05.2025
102 | PesepsHslii ypok. [ToBTopenue, o6o0uienue, 1
CHCTEMAaTH3alUs 3HAHUH 23.05.2025
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
102 14.5
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC
KouaunuecTBO JlaTa
Ne ni/m Tema ypoka 4acoB H3yYeHUs
Bcero |IIpak.
padoThI

1 OpodmonionHast Teopust Y. JlapsuHa 1

05.09.2024
2 JIBroKyiye cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBuHy 1

06.09.2024

3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp 07.09.2024

4 DOopMUPOBAHUE CUHTETUYECKON TEOPHUU IBOIIOLIMU 1

12.09.2024

5) Dransl 3BOJIIOIIMOHHOTO MPOLiecca: MUKPOIBOIIOLUS U 1
MaKpPOIBOJTFOIIHS 13.09.2024

6 [Tonmynsiuus — 3neMeHTapHast €AMHHILA YBOJTIOLIMT 1

14.09.2024

7 3akoH reHeTudeckoro papHosecus . Xapau, B. 1 0.5
Baitn6epra. Jlaboparopnas padota «BrIsBieHHE 19.09.2024
M3MEHYHMBOCTH y 0CO0EH OJTHOTO BUIa»

8 DnemeHTapHbIe (HaKTOPHI IBOIIOLUN 1

20.09.2024

9 Dddext ocnoBarens. I exkT OyTHUIOUHOTO TOPIBIIIKA 1

21.09.2024

10  |Murpanun. M3onauuu nomynauuii: reorpaduyeckas, 1
OuosoruuecKast 26.09.2024

11 EcrecTBennbIit 0TOOp — HampaBisitonui hakTop 1
SBOJIOLUN 27.09.2024

12 |TlonoBoit oT6Op 1

28.09.2024

13  |IIpucnocoOieHHOCTh OPTaHU3MOB KaK pe3ybTaT 1 0.5
MUKposBotoin. JlaboparopHas pabota «M3ydyenue 03.10.2024
apoMop$030B U UANOANANITAIIUNA Y PACTEHUN U
KUBOTHBIX)»

14  |IIpumepsl npucnocobieHnit y OpraHu3MoB: 1 0.5
Mopdonorudeckue, GpuzHONIOrHUEcKre, OMOXUMHUUYECKHUE, 04.10.2024
MTOBEJICHUECKHE.

JIaGoparophas pabota «IIpucnoco6ieHust opraHu3mMoB U
UX OTHOCHTEJIbHAS 1eJIeCO00Pa3HOCTHY

15  |Bupa, ero kputepuu U cTpykrypa. JlJabopatopHas padora 1 0.5
«CpaBHEHHE BHJIOB 110 MOP(})OTOTHIECKOMY KPUTEPHIO) 05.10.2024

16  |CrpyxTypa BUIa 1

10.10.2024

17  |BupnooOpa3oBaHue KaK pe3yabTaT MUKPOIBOIIOIMU 1

11.10.2024
18 CBs13b MUKPOIBOJIIOIIMH H TTHIEMUOTIOTHN 1
12.10.2024
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Makpossontouus. [1aneonTonornyeckue MeToabl

W3y4YEHUS IBOJTIOIAN 17.10.2024
20 buoreorpaduueckre METOIbI H3YUYESHHSI SBOJIOIIHI
18.10.2024
21 | DMOpHONOTHYECKUE U CPABHUTEILHO-MOP(OIOTHUECKUE
METO/Ibl U3YUYEHUS IBOIOIIAN 19.10.2024
22  |MonekyIsipHO-TeHEeTHUECKUE, OMOXUMUYECKHE U
MaTeMaTHUYECKUE METOJIbI U3YYCHHS DBOJIIOITUN 24.10.2024
23 |OOmme 3aKOHOMEPHOCTH IBOJIOLIUN
25.10.2024
24 | ApantuBHas panuanys. HepaBHOMEpPHOCTH TEMITOB
3BOJIFOLUHI 26.10.2024
25 HayuHble runoressl IpoUCX0XKI€HUS )KU3HU Ha 3emiie
07.11.2024
26  |JloHay4HbIE TIPEJCTABIICHUS O 3aPOKICHUU KU3HH
08.11.2024
27  |OCHOBHBIE 3TaIbl HEOPTAHUYECKOW IBOIOLUH
09.11.2024
28 ['unoTessl 3apOXKACHUS KU3HHA
14.11.2024
29 Uctopus 3emnu u metonsl e€ nuzydenus. Jlaboparopuas 0.5
pabota «/3y4eHHE 1 ONMHCaHNE UCKOTIAEMBIX OCTaTKOB 15.11.2024
JIPEBHUX OPraHU3MOB)
30  |HauanbHBIE ATAIbl OPTraHUYECKON IBOIOIINN
16.11.2024
31  |DBomonus dyKapuoT
21.11.2024
32 |OCHOBHBIE ITaITBI YBOJIOIH PACTUTEILHOTO MUPA. 0.5
[TpakTruyeckas padora «M3ydueHue ocoOeHHOCTEH 22.11.2024
CTPOEHUS PACTEHUHN Pa3HBIX OTAEIIOB)»
33 |OcHOBHBIE 3TaIlbl HBOJIOIUH KUBOTHOTO MHpa
23.11.2024
34 |DBoumonus )XUBOTHBIX. [IpakTidueckas padora «/3ydenne 0.5
0Cc00EHHOCTEH CTPOEHHS TO3BOHOYHBIX KUBOTHBIX» 28.11.2024
35 PasBurtre xu3HM Ha 3eMIie MO 3pam U epuogam
29.11.2024
36  |MaccoBbie BBIMUPaHUST — YKOJIOTUIECKHE KPU3UCHI
ITPOLIOTO 30.11.2024
37  |CoBpeMeHHBII SKOIOTHYECKHIA KPU3HUC, €r0 OCOOCHHOCTH
05.12.2024
38  |CoBpeMeHHas cUCTeMa OPraHHYECKOTO MPOIIIOTO
06.12.2024
39  |OcHOBHBIE CHCTEMAaTHYECKHE IPYIITBI OPTaHU3MOB
07.12.2024
40 | AHTpOIIONOTHS — HayKa O YEIOBEKE
12.12.2024
41 Passutne npencraBiaeHU O NIPOUCXOKICHUHN YEIIOBEKA
13.12.2024
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42  |MecTo yelloBeKa B CUCTEME OPraHUYECKOTO MUPA. 0.5
JlabGopaTtopHas pabota «M3ydeHue ocooeHHOCTEH 14.12.2024
CTPOCHUSI CKeJleTa YeIIOBEKa, CBA3aHHBIX C
MIPSIMOX 0XKJICHHEM))

43 | ABWXKyIIMe CHIIBI aHTPOTIOTeHE3a

19.12.2024

44 CooTHolIeHne OMOJIOTMYECKUX U COITUAIbHBIX (DAKTOPOB
B aHTPOTIOTEHE3E 20.12.2024

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

21.12.2024

46 [Taneorenerrka 1 najaeoreHOMUKa

26.12.2024
47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa
27.12.2024

48  |YenoBeueckue pacsl. [Ipaktuueckas pabota «3ydyenue 0.5
9KOJIOTUYECKHX aJanTalluil YeJIOBEeKay 09.01.2025

49 | MeXIuCUUILTMHAPHBIC METObl AHTPOIOJIOTHH

10.01.2025

50  |3apoxaeHue u pa3BUTHE SKOJIOTHH

11.01.2025

51  |Meronsl skonoruu. Jlabopatopuas padora «3yuenue 0.5
METOIOB AKOJIOTHYECKUX MCCIIENOBAHUIN) 16.01.2025

52 3HaYeHHUE SKOJIOTMUECKUX 3HAHUH JJIsI YeIOBEKa

17.01.2025

53  |Dkonoruyeckue HaKTOPHI

18.01.2025

54  |AOuotuueckue ¢akTopbl. CBET KaK SIKOJIOTMUECKUN 0.5
¢axrop. JlabopaTtopHas pabota «BrisBreHe 23.01.2025
MPHUCIIOCOOTICHUH OPTaHU3MOB K BITUSTHHIO CBETA

55  |Abuotnueckue akropsl. TemnepaTypa kak 0.5
skoJornueckut paxrop. JlaboparopHas padbora 24.01.2025
«BplIsBIEeHUE TPUCTIOCOOIEHNH OPTaHU3MOB K BIUSHUIO
TEMIIepaTypbI»

56  |Abuotnueckue hakTopsl. BiaxxHOCTh Kak 3K0(hakTop. 0.5
JlabopaTopHas paboTa « AHATOMHUYECKHE OCOOEHHOCTH 25.01.2025
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHUSI OPTaHU3MOB

30.01.2025

58  |buonoruueckue puTMBbI

31.01.2025
59 | XKuznenHsle HOpMbI OPraHU3MOB

01.02.2025
60 |buotnueckue hakTopsl

06.02.2024

61 3HaueHne OMOTHYECKUX B3aUMOIEHCTBUI IS
CYIIIECTBOBAHMS OPTaHU3MOB B CpeJie OOUTaHUS 07.02.2025

62  |DKkonoruueckue XapaKTepPUCTUKH MOMYISIIII

08.02.2025

63  |OcHOBHBIC IOKA3aTEIH MOMYJISIUN: YUCIECHHOCTD,

IJIOTHOCTb, BO3PACTHAS U TTOJIOBAsI CTPYKTYpa 13.02.2025
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OcHOBHBIC TTOKA3aTEIN NomyJjdanuu: poxxaacMoCThb,

MIPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPAITUH 14.02.2025
65  |Dkonoruueckas CTpyKTypa MOMYISIUI
15.02.2025
66 |[AuHamMuKa MOMYIALUN U €€ peryisauus
20.02.2025
67 Kpussle pocra uyncnensnoctu nomnyisanuu. Kpuseie
BBDKMBAHUS 21.02.2025
68 |Dxonormueckas Humia Buaa. JJaboparopuas pabora 0.5
«IIpucmocob6eHns CeMsTH PAaCTCHHI K PaCCEIICHUIOY 22.02.2025
69 |Bug kak cucrema momyssnui
27.02.2025
70  |3aKOHOMEPHOCTH MOBEICHHS 1 MUTPALIUI JKUBOTHBIX
28.02.2025
71 Co00111€CTBO OpraHU3MOB — OHOIICHO3
29.02.2025
72 |DkocucreMa Kak OTKpbITasi CUCTEMA
05.03.2025
73 |KpyroBopoOT BEIIECTB U MOTOK SHEPTUH B IKOCUCTEME
06.03.2025
74  |OCHOBHBIE MTOKA3aTEIU YKOCUCTEMBI
07.03.2025
75 DKOJIOTUYECKUE MUPAMUJIbI
12.03.2025
76 N3menenus cooOIIecTB — CyKIECCHH
13.03.2025
77  |IIpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEIl 1 OKEAaHOB 14.03.2025
78  |IIpupoanble 3KOCHCTEMBI. DKOCUCTEMBI TYHJIp, JIECOB,
CTeneH, MyCThIHb 19.03.2025
79 | AHTpOIIOTEHHBIE SKOCUCTEMBI
20.03.2025
80 |Ypboskocuctemsl. [Ipaktnueckas padora «/3yuenue u 0.5
onucaHue ypooIKOCHUCTEMBI 21.03.2025
81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3alMOJICICTBUI OPraHU3MOB B IKOCHUCTEMAX 02.04.2025
82 MexaHn3MBbl BO3/IEUCTBUS 3arpsI3HEHUN pa3HBIX THIIOB HA
CyOOpraHM3MEHHOM, OPTraHU3MEHHOM, MTOMYIISIIIMOHHOM 03.04.2025
Y DKOCHCTEMHOM YPOBHSIX
83  |buocdepa — obmerianerapHas 060104Ka 3eMiIu
04.04.2025
84  |Yuenue B. . Bepnaackoro o 6uocdepe
09.04.2025
85  |3aKOHOMEPHOCTHU CYIIECTBOBaHMS OHOCHEpHI
10.04.2025
86 KpyroBopoTsl BenecTB 1 OMOT€OXMMUYECKUE ITUKITBI
11.04.2025
87 3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH
16.04.2025
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88  |YcroituuBocTh OHOChEPHI 1 17.04.2025

89  |Dkonoruyeckue KPU3UCH U UX MTPUUHHBI 1
18.04.2025

90 Bo3zaeiicTBue yenoseka Ha 6uochepy 1
23.04.2025

91 AHTpOTIOTEHHOE BO3/ICHCTBHE HA PACTUTEIIBHBINA U 1
YKUBOTHBIN MU 24.04.2025

92 Oxpana nmpupo bl 1
25.04.2025

93 OCHOBHBIE IPUHITUIIBI YCTOMYHUBOTO PA3BUTHUS 1
YEJIOBEUECTBA U MPUPOJIBI 30.04.2025

94  |PanmoHanbHOE IPUPOAOIIOIH30BAHNUE U COXPAHEHHUE 1
OMOJIOTMYECKOT0 pa3Ho0Opasus 3emiin 03.05.2025

95 O6006menue mo Teme «MHUKPOIBOIIONHUS U €€ 1
pe3yIbTaThI» 07.05.2025

96 |OO6o6menue mo Teme «MaKpodIBOIONHS U €€ 1
pE3YNIbTATHI» 08.05.2025

97  |O606menue o Teme «IIponcxoxaeHne u pa3BuTHe 1
YKU3HU Ha 3eMJIe» 14.05.2025

98 |O6006menue mo Teme «IIponucxoxaeHNnEe YeTOBeKa — 1
AHTPOIIOTCHE3) 15.05.2025

99  |O60o6menne o Teme «IKOJIOTHs — HayKa O 1
B3aUMOOTHOIIEHUSX OPTaHU3MOBY 16.05.2025

100 |O6o06meHne o Teme «OpraHu3MBbl U cpesia OOMTaHUs 1
21.05.2025

101 |O6o06meHne Mo TeMe «IKOJIOTHSI BUJOB U TIOMYIISIIHI 1
22.05.2025

102 |O6o6menwue mo reme «buocdepa — rimodampHas 1
SKOCHUCTEMA) 23.05.2025

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 7.5
102
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YUYEBHO-METOJAUYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* buosorus. buonorudeckue cucremsl u nporeccel, 10 kmace/ Tepemos A.B., IlerpocoBa
P.A., OGmiecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « IOl MHEMO3UWHA »
* buonorus. buonorudyeckue cucremsl u nporiecchl, 11 knace/ Tepemos A.B., Iletpocosa P.A.,
OO61mecTBO ¢ orpanndeHHOM 0TBETCTBeHHOCTHIO « IO MHEMO3MHA »

buonorus: 11 xnacc: npodrIbHBINA YPOBEHb: YICOHUK TSI
yuamuxcs obmeodpazoBarenbhbix yupexaenuii / M.H. Ilonomapéra, O.A. Kopuunona, JI.B.
CumonoBa; oA pea. mpod.
W.H. IlonomapéBoii. — 2-e u3a., nepepad. — M.: Benrana-I"pad,
2013. —4l16¢c.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1.P. A. IlerpocoBa, A. B. Tepemon . Kak o0yuars Onosioruu. buosnoruiueckue CUCTEMBI U
npoueccel. 10 knace. MeToaudeckoe mocodue st yauTess.
2.TepemoB A.B., [lerpocoBa P.A. buonorus. 10-11 knaccel. Metoamueckoe nocodue Juist
yuutens (yriay6nennslil yposens) | [letpocoBa Penata ApmenakoBHa, TepemoB Anekcanip
BanentunoBuu
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