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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma mo yuebHomy mpeamery "buosorus" (mangee - OHOJOrHS) Ha YPOBHE CPEIHETO
obmero obpazoBanusi pazpaboraHa Ha ocHoBe DexepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccutickoit deneparnun», @I'OC COO, Konnenuun npernoaBanus yaeOHOTo
npeamera «brosorus» u OCHOBHBIX NOJIOXKEHUN (eiepaaIbHON paboyei mporpaMMbl BOCITUTAHUSI.

Yuebubiii npeamer «buomorus» yriayonéuasoro ypoBHs usydenus (10-11 kiaccel) siBisiercs
OJIHUM U3 KOMIIOHEHTOB MpeAMETHON obOsactu «EcTecTBEeHHO-HayuHble IpeaMmeTsi». CoriacHo
nonoxxeHussM GI'OC COO npodunbHpIe yueOHbIC MPEIMEThI, U3y4aeMble Ha YIITYOJIEHHOM YPOBHE,
SBIIIIOTCST criocoOoM auddepeHnranud o0y4eHuss Ha YPOBHE CPEIHEro OOMIero oO0pa3oBaHHs U
MIPU3BaHbl 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CPEAHUM OOIIUM, CPEAHHUM
npoeCCHOHATBHBIM U BBICIIMM O0pa3oBaHMEeM. B To ke BpeMs KaxAblii U3 3TUX y4eOHBIX
MpeIMETOB JOJDKeH OBbITh OpHUEHTUPOBAH Ha MPUOPUTETHOE pelIeHHe 00pa3oBaTeIbHbIX,
BOCIUTATENBHBIX M Pa3BUBAIOIIMX 3a/a4, CBA3AaHHBIX C MpodopueHTanueil oO0ydarommxcs Hu
CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHON 00JIacTH HaAy4HOIr'o 3HAHMsI, CBA3aHHOIO ¢ OMOJIOrHei,
MEIHUIIMHOMN, YKOJIOTHUEH, IICUXOJIOTHEH, CTIOPTOM HJIM BOSHHBIM JEIIOM.

[Iporpamma no ydeOHOMYy mpeamety ''buosiorus" maér mpeacraBieHHe O I[EJId W 3aJadax
u3ydeHus yaeOHoro npenmera «buonorus» Ha yriyOIE€HHOM YpOBHE, OMpeAesseT 00s3aTelbHOe
(MHBapUaHTHOE) MPEJAMETHOE COJIEp)KaHUe, €ro CTPYKTypUpOBaHUE IO pa3AeliaM U TeMaw,
pacnpeziesieHne 1o Kjiaccam, peKOMEHIYET MOCIIEI0BAaTEbHOCTh U3YUEHHs] y4eOHOro Marepuana
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JOTMKH y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobeHHOCTEH 0Oyuaromuxcsi. B mporpaMme mo 61onorun peann3oBaH MPUHIHI TPEEMCTBEHHOCTH
C Wu3ydyeHHMeM OHOJIOTMM Ha YPOBHE OCHOBHOTO o00mIiero oOpa3oBaHus, Onarojaps dYemy
[IpOCMAaTpUBAETCA HANPABICHHOCTh Ha IMOCIEAYIOIlee pa3BUTHE OHOJIOTMYECKUX 3HAHUM,
OpUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, IKOJIOTUYECKOTO
MBIIJIEHMS], TPEICTABICHUI O 340POBOM 00pa3e KU3HU, HA BOCIIUTAHHE OEPEHKHOr0 OTHOLICHUS K
OKpy’Karolield mpupoJHOM cpere. B mporpamme mo OuoIOTMH TakXe MOKa3aHbl BO3MOXHOCTH
yuebHoro mnpeamera «buonorus» B peanuszauuu TpedboBaHuii GI'OC COO kx mnimaHuUpyemMbIM
JUYHOCTHBIM, METANpeIMETHBIM M TpEeAMETHBIM pe3ylnbTaTaM OOyueHUus M B (POpPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHONW JEATEIBHOCTH OOYYaIOUIUMXCSl 10 OCBOEHHIO
coJiepKaHusl OMOJIOTNYECKOro 00pa30BaHMsI Ha YPOBHE CpPeTHEro 0011ero oopa3oBaHusl.

VY4eOHnblii npeamer «buosorus» Ha ypoBHE CpeqHEro oOmiero o0pa3oBaHUs 3aBEpIIAET
Ouonornyeckoe oOpazoBaHHE B IIKOJE W OPUEHTUPOBAH Ha PacCIIMpPEHHE M YIiayOJieHue 3HaHUN
oOyyaroumxcs 0 XKUBOM NMPUPOE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHOW OMOJOrMH, SMOPUOJIOTUN
1 OMOJIOTUM Pa3BUTHS, TEHETHKH, CEJIEKIINU, ONOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YUEHHSI U HKOJIOTHH.

N3ydyenue yuebHoro npeamera «buosiorus» Ha yriayOJIeHHOM YPOBHE OpPHUEHTHPOBAHO Ha
HOJrOTOBKY O0YYaIOIUXCs K MOCIEAYIOLUIEMY MOTYYEeHHI0 OMOJIOTHYECKOro 00pa3oBaHMs B By3ax
U OpraHu3alusx CpeaHero mnpodeccuoHaIbHOTO o00pa3oBaHusa. OCHOBY €ro CoJep:KaHUs
COCTaBIJIIET CHCTEMa OMOJIOTMYECKMX 3HAaHUM, TIOJyYeHHBIX TNpPH HU3YyYEHHUU OOYYaIOUIMMHUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/eJioB OHOJOTMM HAa YpPOBHE OCHOBHOTO OOILEro
obpazoBanus, B 10-11 kiaccax 3Tu 3HaHMA MONY4arOT pa3BUTHE. Tak, pacIIMPEHbl U YIiyOJIeHb
OMOJIOTMYECKUE 3HAHMSI O PACTEHUSX, )KUBOTHBIX, IPHOax, OaKTEepUsIX, OpraHu3Me 4elIoBeKa, 00X
3aKOHOMEPHOCTSIX JKU3HH, JOMOJHUTEIHHO BKIIIOYEHBI OMOJOTMUYECKHE CBEACHUS NMPHUKIATHOTO U
MOMCKOBOI'O XapakTepa, KOTOpble MOXXHO HCIOJb30BaTh KaK OPHUEHTUPBI Ui MOCIEIYIOIIETo
BbIOOpa nmpodeccun. Bo3zMorkHa Takke MHTErpanus OMOJOTHUYECKUX 3HAaHUN ¢ COOTBETCTBYIOIIUMU
3HAHUSIMH, TONYYCHHBIMH OOYYAIOMIMMHUCS TIpU W3y4eHHH (GU3HKHA, XUMHUH, Teorpapuu u
MaTEMaTHKH.

CrpykTypa mporpammsl 1o yueOHomy npenmMety "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIH
Y DBOJIIOIMOHHBIA MMOAXO0Jbl K HU3ydyeHHI0 Ouosoruu. COriacHo MM, H3Y4alOTCsl CBOWCTBAa U
3aKOHOMEPHOCTH, XapaKTepHbIE ISl JKUBBIX CHCTEM PA3HOrO YpPOBHS OpPraHMU3alllH, SBOJIOLHMU
OpPraHUYeCcKOro MHpa Ha 3emjie, COXpaHEHHUsI OMOJIOTMYECKOTo pa3zHooOpasus rutaneTsl. Tak, B 10
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KJIACCe M3YYarOTCS OCHOBBI MOJIEKYJSPHOW M KIETOYHOW OMOIOrMH, 3MOPHOJIOTHH W OUOJIOTHUU
pPa3BUTHS, TCHETUKH U CEICKIIUU, OMOTEXHOIIOTUN U CHHTETUYECKOW OMOJIOTHH, aKTyalu3UPYyIOTCS
3HaHMS 00ydJarolmuXcs Mo OOTaHUKE, 300J0THH, aHATOMUH, ¢usnonoruud venoseka. B 11 kmacce
M3YYar0TCsl BOIOIMOHHOE YUCHHE, OCHOBBI SKOJIOTHH H yueHue o ouocdepe.

VYueOupiii mnpenmer «buonorus» mpu3BaH 00eCHEUYUTh OCBOEHHUE  OOY4YarOUIMMUCS
OMOJIOTUYECKUX TEOPH U 3aKOHOB, MJICH, IPUHIIMIIOB U MIPABUJI, JICXKALINX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, 3HAHUH O CTPOCHHHM, MHOro00Opa3uh M OCOOEHHOCTSX
KICTKH, OpraHu3Ma, TMONyJsud, OWOIEH03a, OSKOCUCTEMBI, O BBJIAIOIIUXCS HAyYHBIX
JOCTUKEHHSX, COBPEMEHHBIX MCCIIEI0BAHUSAX B OMOJIOTUH, MPUKIIAJHBIX aCleKTaX OMOJIOTHYECKUX
3HaHWW. [l pasBUTHS W TOJJICP)KAHHUS HMHTEpeca OOy4arommxcsi K OHOJIOTMH Hapsay Cco
3HAYUTENIBHBIM 00BEMOM TEOPETUUECKOI0 MaTepuaia B COICp)KAaHUU IMPOrpaMMbl M0 OHOJIOTHUU
MPEIyCMOTPEHO 3HAKOMCTBO C HCTOpWEH CTAHOBIIGHWS W PA3BUTUS TOH WIM HMHOW 0OjacTu
OMOJIOTMH, BKJIQJOM OTEUECTBEHHBIX U 3apyOexHBbIX YYEHBIX B pEIICHUE Ba)KHEHIIMX
OMOJIOTUYECKHX U KOJIOTUICCKUX MTPOOIIeM.

Llenp wu3ydyenust yueOHoro mpenmera «buonorus» Ha yriayOJ€HHOM YpPOBHE — OBJaJieHUE
00yJaIONUMUCS 3HAHUSMHU O CTPYKTYPHO-()YHKIIMOHALHOW OpraHW3aI[uH KUBBIX CHCTEM Pa3HOTO
paHra u mpHOOpEeTeHHWE YMEHUU WCIIONIb30BaTh OSTU 3HaHUA B (OPMUPOBAHMM HHTEpeca K
onpeaenéHHol o0racTu TPOPECCHOHATBHOW JEATEIHLHOCTH, CBSI3aHHOW C OWOJOTHEH, WM K
BBIOOPY yueOHOro 3aBe/leHus AJIs IPOOJIKEHHS OMOIOTUYECKOT0 00pa3oBaHusl.

JlocTrxkeHne Ienu M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOJnEéHHOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYIOIUX 3a1ay:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl OMOJIOTMYECKHX 3HAHHW: 00 OCHOBHBIX OHMOJIOTHYCCKHX
TEOpUSX, KOHUEMUHUAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBWiaX, COCTaBISIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPa; O CTPOCHUH, MHOT000pa3uu U 0OCOOCHHOCTSIX
OMOJIOTMYECKUX CHCTeM (KJIeTKa, OpraHu3M, IMOMYJISAus, BHI, OHOreomneHos, Owuocdepa); o
BBIJIAIOIIUXCSl OTKPBITUAX U COBPEMEHHBIX MCCIICIOBAHUSIX B OUOJIOTHY;

03HAKOMJICHHE OOYYalOIIMXCS C METOJaMU TMO3HAHUS KHBOW MPUPOJIBI: MCCIEI0BATEIbCKUMHI
MeToAaMH OHOJIOTHYECKUX HayK (MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, SMOPHOJIOTUH U
OMOJIOTUM Pa3BUTHSA, TEHETHKH M CEJEKIMH, OMOTEXHOJOTMH U CHHTETHYECKOW OWOoIorHu,
MaJCOHTOJIOTUH, DKOJIOTHH), METOJaMH CaMOCTOSTEIIbHOTO TPOBEACHUS  OHOJIOTHYECKUX
UCcclenoBaHui B Jaboparopur U B mpupoae (HaOIIOAeHHWE, U3MEpPEHHe, HKCIEPHUMEHT,
MOJICJIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHUSMH. CaMOCTOSTENIbHO HaXOAWTh, aHAIM3UPOBATh U
WCIIOIb30BaTh OMOJIOTHYECKYI0 MH(MOPMAIIUIO; TOJIH30BaThCS OWOJOTHYECKON TEPMHUHOJOTHEH U
CUMBOJIMKOH, YCTaHABIIUBATh CBSI3b MEXIY Pa3BUTHEM OMOJIOTUHU U COIMATbHO-9KOHOMHUYECKUMHU U
9KOJIOTUYECKUMH TMPOOJIeMaMU YeJIOBEUECTBA; OIEHUBATh IOCJEACTBUS CBOCH IEATEIBLHOCTH IO
OTHOIICHHUIO K OKpYXAalollel MpUpOJHOM cpene, COOCTBEHHOMY 3J0POBBIO U 3/I0POBBIO
OKpYKAIOIIUX JIIoJIeH; OOOCHOBBIBATH U COOMIOJATh MeEpbl MNPOGUIAKTUKH HMH(PEKIIHOHHBIX
3a00NeBaHUi, TpaBWJIa TOBEACHUS B TpHUpPOAE U obOecreueHus: Oe30MacHOCTH COOCTBEHHOM
KU3ZHEICSITCIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIMAX TMPUPOJHOTO M TEXHOTEHHOTO XapakTepa,
XapaKTepU30BaTh COBPEMEHHBIC HAyYHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYyYaroIMXCS HHTEJJIEKTyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIONIUMUCA OTKPBHITUSIMH U COBPEMEHHBIMU HCCIICOBAHHSIMH B OHOJOTHH,
peraeMpIMi €10 TIpoOJieMaMH, METOJOJIOTHEH OHOJOTUYECKOTO WCCIIECIOBAHUS, TPOBEICHUS
OKCIIEPUMEHTANbHBIX  MCCIEAOBAHUM, pEIIeHUs OWONOTUYECKUX  3a/ad, MOJICTUPOBAHUS
OMOJIOTHYECKNX 0OBEKTOB U TIPOIIECCOB;

BOCITUTAHUE y OOYYAIOMUXCSl IIEHHOCTHOTO OTHOIIEHUS K JKUBOW NPHUPOAE B IEJIOM U K
OTNENbHBIM €€ OOBeKTaM U SBICHUSAM; (OPMHUPOBAHUE OSKOJIOTHYECKOH, Te€HETHUECKOH
IPaMOTHOCTH, OOIIeH KyJIbTYphl MOBEACHHS B TMPUPOJE; HWHTETPAIM €CTeCTBEHHO-HAYYHBIX
3HAHHI;



npuoOpeTeHne OO0yYarOIMMHUCS KOMIETEHTHOCTH B PAalMOHAIBHOM IPHPOAOIONB30BaHUN
(coburoieHue paBuIT MTOBECHUS B MIPHPOJIC, OXPaHbl BUIOB, IKOCUCTEM, OHOC(EpBI), COXpAHESHUN
COOCTBEHHOT'O 3JI0POBbSI M 3JI0POBbsSI OKPYXKAarOIMX Jojed (coOnogeHus Mep NpodUIaKTHKA
3aboseBaHuil, obOecrieueHrne Oe30MaCHOCTH JKU3HENCSTEIBHOCTH B YPE3BBIUANHBIX CHUTYAIHIX
IPUPOJHOTO M TEXHOTEHHOT'O XapakTepa) HA OCHOBE HCIIOJIb30BAHUS OMOJIOTMYECKUX 3HAHUU H
YMEHHUI B ITOBCETHEBHOW KU3HH;

CO3JJaHME YCIOBUH JUII OCO3HAHHOTO BBIOOpa  OOyYarONMMHCS  HMHIAMBHUIAYAJIbHOM
0o0pa3oBaTeNbHOW  TPAaeKTOPUH,  CHOCOOCTBYIOIIEH — mocieAylomeMy  npodeccCHOHAIbHOMY
CaMOOTIPEICIIEHHIO, B COOTBETCTBHH C MHANBUAYAIbHBIMUA HHTEPECAMU U IOTPEOHOCTSIMU PEruoHa.

CBA3b C PABOUYEN ITIPOTPAMMOM BOCIIMTAHUS IIKOJIBI

Peanu3anus BocuTaTeaIbHOTO MOTEHIIMANA HA ypOKe OMOJIOrHU MPEIoiaraeT cleayrolee:

e OpraHu3anuio paboThI C JETHbMHU KaK B oiaiiH, Tak U OHJIAH (hopMmaTe;

® YCTaHOBJEHHME JIOBEPUTEIbHBIX OTHOLICHUH MEXAYy YUYUTeleM U €ro Y4YEHUKaAMH,
CIOCOOCTBYIOIIMX IO3UTHUBHOMY BOCHPUATHIO y4yallUMHUCS TpeOOBaHUII M Mpochd yuuTens,
IPUBJICUEHUIO UX BHUMaHUS K oOOCyXJaeMoil Ha ypoke uH(POpMAlMM, AaKTUBHU3ALUU UX
[I03HABATEIbHON NESATETbHOCTH;

e 100YyX/JE€HUE IIKOJBHUKOB COOJIOJaTh HA YPOKE OOIIECHPUHATBIE HOPMBI IOBEACHUS,
npaBuwiia OOLICHUS €O CTapmUMK (YYUTEISIMH) U CBEPCTHUKAMHU (LIKOJIbHUKAMH), MPHUHIHIIBI
yueOHOH TUCHMIUIMHBI U CaMOOpPTaHM3alMK, COTJIACHO YcTaBa MIKOJBI, [IpaBmiiam BHYTpEHHETO
pacropsiKa mKOJIbI.

® JWCIIOJIB30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COpep)kaHUsi ydeOHOro mpenMeTa uepes
JE€MOHCTPALMIO JIeTSIM IPUMEPOB OTBETCTBEHHOI'O, T'PaKAAHCKOTO IIOBEJECHUS, MPOSABICHUS
YeJI0BEKOMI00Uss U J100pOCcCepAeYHOCTH, 4epe3 MOoAOOp COOTBETCTBYIOLIMX TEKCTOB JJISI UTCHMS,
3aJay JJIs pelieHusi, KeHCOB U IUCKYCCUH;

® [pUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOThl yyalluXcs: MUHTEIIEKTYAIbHBIX UTP
BUKTOPUHBI, TECTUPOBAHNE KEHCHI, CTUMYJIMPYIOIIUX O3HABATEIbHYIO MOTHBALIMIO IKOJIBHUKOB;

® JIUCKYyCCHUH, KOTOpBIE Jal0T y4alluMCs BO3MOXXHOCTb HPHUOOPECTH OMBIT BEACHUS
KOHCTPYKTHBHOTO JTHAJIOTA,

® TPYIIOBON pabOTHI MM PabOTHI B TIapax, KOTOPBIE yyam wiKoIbHUKO8 KOMAaHIHOW paboTe u
B3aUMOJICHCTBHIO C APYTUMH JETbMU;

® ONUMIHAIBI, 3aHUMATEIbHBIE YPOKH W TSATHMHUHYTKH, YPOK - J€JOBas HUrpa, YpOK —
MyTelIecTBUE, YPOK MacTep-KJiacc, YpPOK-HCCIIEJOBaHUE, YyueOHO-pa3BieKaTeIbHbIE
MEpONPUATHS, BKIIOUEHHE B YPOK MIPOBBIX MPOLENYp, KOTOpblE IOMOTalOT MOAJIEPKaTh
MOTHBAIMIO JI€Te K TONYyYCHHWIO 3HAHWM, HAITAKHBAHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX
OTHOIICHHI B KJIacce, MOMOTAI0T YCTAaHOBJICHHIO JOOPOKENaTENbHOM aTMOC(ephl BO BpeMs ypOKa;

® WHTEIUICKTYaJbHBIX HWIP, CTUMYJUPYIOIIUX IT03HABATEIHHYI0O MOTHBAIMIO MIKOJHHUKOB.
[IpenmerHbie BhIycKH 3acemaHus kinyba «Uto? I'me? Korma?», OpeitH-punra, reiimMuduxarius:
KBECThl,  WIpa-TIPOBOKAIMsI,  WIPa-dKCIIEPUMEHT,  UIpa-IEeMOHCTpAIs, HIpa-CoCTA3aHuE,
JUJIAKTUYECKOTO TeaTpa, I/l IOJIydeHHble Ha YpOKEe 3HAaHUS OOBITPBIBAIOTCS B TE€ATPAJIbHBIX
MIOCTAHOBKAX;

e opraHmzanus IecTBAa MOTHBHUPOBAHHBIX W OPYAUPOBAHHBIX yYaIIUXCS HAA WX
HEYCHEBAIOIMMHU  OJHOKJIACCHUKAMH, JAIOMIEr0 MIKOJbHUKAM COLMAIbHO 3HAYUMBIA  OIIBIT
COTPYAHUYECTBA M B3aMMHOM ITOMOIIIH;

® UHHUIMHUPOBAHHE U TMOJIEP’KKA HCCIEI0BATEIbCKON JEATENbHOCTH IIKOJIBHUKOB B pamMKax
peanu3ani UMW WHIWBUAYAJIBHBIX M TPYIIIOBBIX HCCIEIOBATEIBCKUX MPOEKTOB, IOMOTaeT
MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEUICHHUs] TEOpPETUYECKOW mpoOiemsbl, o(opMIiIeHHUS
COOCTBEHHBIX HJI€H, HABBIK YBAXUTEIHHOI'O OTHOLICHUS K Uy>KUM HJIesiM, 0(DOPMIIEHHBIM B paboTax
ApYyruxX  HccienoBareield, HaBbIK  NYONMYHOTO  BBICTYIUIGHHMS — Tepel  ayAUTOpHEH,
apryMEHTHPOBaHUS U OTCTaUBaHMsI CBOCH TOUKH 3PEHUS;
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e co3gaHue TMOKOW U OTKPBITOM cpefbl OOy4deHHMs] M BOCIUTAHUS C HCIOJIb30BaHUEM
raJUKeTOB, OTKPBITHIX 00pPa30BaTEeNbHBIX PECYPCOB, CHUCTEM YIPABIEHUS TIO3BOJIAET CO31aTh
YCIOBUSL JUISI pealu3allid BEAYIIMX NPUHIHUIOB oOpazoBanus XX| Beka: «oOpa3oBaHue s
BCEX», «00pazoBaHueE Yepes3 BCIO KU3Hb», 00pa30BaHUE «BCET/A, B3/l U B JII000E BpEMSI».

Y oOydJaromuxcsi pa3BUBAIOTCS HABBIKM COTPYJHUYECTBA, KOMMYHHUKAIIUU, COLUATHHON
OTBETCTBEHHOCTH, CIIOCOOHOCTb KPUTHYECKH MBICIHTb, ONEPATUBHO M KayeCTBEHHO pelIaTh
MPOOJIEMBI; BOCIIUTHIBACTCS [ICHHOCTHOE OTHOIICHUE K MUPY.

Pesynbrartel emuHCTBAa y4eOHOM W BOCIMTATEIbHOW JAEATEIBHOCTH OTPa)KEHBI B pasjese
paboueii mporpammbl «JIMUHOCTHBIE PE3yNbTAaThl U3Yy4eHUs ydeOHOro mpenmera «buonorus» Ha
YpOBHE CpETHET0 00IIEer0 00pa30BaHuUs».

OO11ee ynca0 4acoB, OTBECHHBIX HA M3y4eHUE OMOJIOTUHM Ha YIIyOJIEHHOM YpPOBHE CPEIHEro
obmiero obpasoBanwus, cocraBisger 204 gaca: B 10 kmacce — 102 gaca (3 waca B Hememo), B 11
kinacce — 102 gaca (3 gaca B Hezemo).

OT60p OpraHu3aoHHBIX (HOPM, METOJIOB U CPEACTB 00Y4YeHHs] OMOJIOTHH OCYILECTBISETCS C
yu€TOM CHenU(UKA €ro COJCpKaHWsS W HAMpPaBICHHOCTH Ha MPOJODKEHHE OWOIOTHYECKOTO
o0pa3oBaHMs B OPraHU3aLUAX CPEIHEr0 MPOPECCHOHATBHOIO U BBICIIEr0 00pa30BaHMUsL.

OO0s3aTeNnbHBIM  YCIIOBUEM IpU OOY4YEHHHM OHMOJOTMM Ha YriiyOJIEHHOM YpOBHE SIBISIETCS
MPOBEACHUE JaOOPATOPHBIX U MPAKTHUECKUX paboT. Takke yuyacTue 00ydaromuxcs B BHITOTHEHUU
MIPOEKTHBIX U Y4€OHO-HCCIIEOBATENBCKUX PA0OT, TEMAaTHKA KOTOPBIX ONpPENeNsIeTcsl yUyuTeIeM Ha
OCHOBE UMCIOIINXCS MaTePUATHHO-TEXHHUECKUX PECYPCOB U MECTHBIX TIPUPOJIHBIX YCIOBHMA.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Coneprkanuie IporpaMmbl, BBIIEICHHOE KYPCU80M, HE BXOJUT B MPOBEPKY IOCYIAPCTBEHHOM
utoroBoii arrecranuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemennass Ouosiorusi — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3BUTHS OHOJOTHH.
buonornueckue Hayku M H3ydaemMble UMHU MpoOiembl. DyHAaMeHTaJIbHBIC, MPUKIATHBIE U
MOWCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3nauenue 6uonoruu B GOpMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpA.
[Tpodeccuu, cBs3anHble ¢ OWONOrueil. 3HaueHUE OHWOJIOTHMH B MPAKTUYCCKOW NEATEITHHOCTH
YeJI0BEKa: MEIULHUHE, CETbCKOM XO0341CTBE, IPOMBIIIJIEHHOCTH, OXPAHE PUPOJIBI.

JdemoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, VY. I'apseii, I
Mengens, B. WU. Bepnaackumii, 1. II. IlaBmos, . W. MeunukoB, H. . Basuios, H. B.
Tumodees-Pecosckuii, k. Yorcon, @. Kpuk, /. K. benses.

Tabmuupl 1 cxembl: «CBsi3b OMOJIOTMHM C APYTMMH Haykamu», «Cucrema OMOJIOTMYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3y4YeHHE

JKuBble cucTteMbl Kak npeaMmeT u3ydeHus ouonoruu. CBOWMCTBA JKUBBIX CHCTEM. €IMHCTBO
XMMHUYECKOIO0 COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIOXHOCTh U YIHOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTh, = CAaMOOpPTaHU3aIMs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMy JKUBBIX CHUCTEM. MOJICKYJISIPHBIM, KIJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIH, MONYJISLIUOHHO-BUOBOM, 3KOCHUCTEMHBIN (6uoreoneHOTUYECKHUIA),
ouochepusiid. [Iporeccrl, Mpoucxoasaiue B KUBBIX cucTeMax. OCHOBHBIE TPU3HAKU YKUBOTO.
Kuznp kak gopma cymiecTBoBaHus Marepun. Hayku, uzydaromiye *KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTaHU3aIUU.

N3yyenne xuBbIX cucteM. MeTonsl Ouonornueckoil Hayku. HaOmronmenue, u3MepeHue,
AOKCIEPUMEHT, CHUCTEMAaTH3alus, MertaaHanu3. [loHsATHE O 3aBUCUMOW M HE3aBUCHMOMN
nepemeHHo#. [lnanupoBanue skcnepumenta. [loctaHoBka u mpoBepka runore3. Hyneas
runore3a. [lonarue BeIOOpPKU U €€ 10cTOBEpHOCTh. Pa3dpoc B Ononornueckux naHHbIX. OLieHKa
JIOCTOBEPHOCTH TIOJIYUEHHBIX pe3yiabTaToB. [[pUUMHBI MCKaXX€HUsl PE3yJIbTATOB SKCIEPUMEHTA.
IToHsITHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabnuip! u cxembl: «OCHOBHBIE TTPU3HAKH KU3HU», «brosnorniyeckue cucteMbr», «CBOMCTBa
JKUBOW MaTepumu», «YpPOBHU OpPTraHU3ALUU >KMUBOW MPUPOIbLI», «CTpOoeHUE >KUBOTHOM KIIETKHY,
«Tkann KUBOTHBIX», «CHCTEMBI OPraHOB 4YEJOBEUECKOTO OpraHuzma», «buoreoreHos»,
«buochepa», «MeToabl U3yUEHUS KUBOU MTPUPOIBI».

O6opynoBanue: abopaTopHOe 000OpyAOBaHUE JUIsI TIPOBEJACHUS HAOIONCHUN, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crnoiab30BaHWE PA3IUYHBIX METOJOB NPU HM3YYEHUH >KUBBIX
CHUCTEMD.

Tema 3. buojiorust KjieTku

Knerka — cTpykTypHO-(DYHKIIMOHAIbHAS €IWHUIIA >KUBOTO. MCTOPHS OTKPBITHUS KIIETKU.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. lIBann, M. Ineiinen, P. Bupxos).
OCHOBHbBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPHUHU.

MeToapl  MONEKYJISpHOW UM KJIETOYHOW OHMOJOTHMH: MHUKPOCKOIHUSA, Xpomarorpadus,
anekTpodope3, METOJ  MEUeHBIX aroMoB, Ju(QepeHIHnaIbHoe  HEeHTPUPYTUPOBaHUE,



KYJIbTUBUPOBAaHUE KIETOK. M3yuenue ukrcuposanHvix Kiemox. DJIEKTPOHHAs MHKPOCKOIUS.
Kongpoxanvuas muxpocrkonus. Bumanvroe (npudicusnennoe) uzyyenue Kiemox.

JdemMoHcTpanuu

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

Tabmuupl U cxeMmbl: «CBETOBOH MHKPOCKOID», «DJEKTPOHHBIH MHMKpPOCKOI», «lctopus
pa3BUTHS METOJI0B MUKPOCKOITUU».

OO0opynoBaHue: CBETOBOW MMKPOCKOI, MHKpONpenapaTrbl pacTUTENbHBIX, JKUBOTHBIX WU
OakTepuaIbHBIX KIIETOK.

IIpakTuueckasn padora «M3ydeHue MeTOAOB KjeTOYHOM Owmosoruu (xpomarorpadus,
anekTpodopes, nuddepenimanpaoe neHTpudyruposanue, [1L[P)».

Tema 4. XumMu4ecKkasi OpraHu3alus KIeTKH

XUMHYECKUN COCTaB KIIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIEeMEeHThl. Boma u €€ posb
KaK pacTBOPUTEN, pEarcHTa, ydacTU€ B CTPYKTYPUPOBAHHMM KJIETKH, TEIUIOPETYJIALUN.
MuHepanbHble BELIECTBA KJIETKH, UX OHnosiornyeckas poib. Poib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KIJIETKH. buosornueckue mnonumepsl. benkn. AMMHOKHMCIOTHBIN
coctaB OenkoB. CTpyKTypbl OelnKOBOW MOJeKyibl. [lepBuuHas cTpykTypa Oesika, MENnTHAHAS
cBs3b. BropuuHas, TpeTuuHas, 4yeTBepTHYHasl CTPYKTyphl. JleHaTypauus. CBoicTBa O€NKOB.
Knaccugukanus 6enxo. buonorndeckue pyHkuum 0enkoB. [Ipuonul.

VYraeBoasl. MoHOcaxapu/sl, Jucaxapuibl, OJIMrocaxapyusl U nouucaxapuasl. OOmui niaH
CTPOCHUS M (PU3UKO-XMMHUYECKHE CBOMCTBA yIIeBOAOB. bronornueckue GpyHKIMH yriIeBOa0B.

Jlunuael. I'uapodunsHO-THIPOPOOHEIE CBOMCTBA. Knaccudukarus h107000791(0):
Tpurnunepunsl, pochonunuabl, BockH, crepouabl. buonornueckue gpynxuuu amunugos. OOmue
CBOIiCTBa OMOJOTMYECKMX MEMOpaH — TEKyuecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUILIAEMOCTb.

HyxneunnoBbie kuciorel. JJHK um PHK. Crpoenue nHykinemHoBbix kucioT. HykiaeoTumsl.
[Tpunnun kommiementapHoctu. IlpaBuio Yapradda. Crpykrypa IHK — nBoiiHas cnupaib.
Mectonaxoxaenue u 6uonornueckue pynkunu JJHK. Buast PHK. @yukuuu PHK B knertke.

Crpoenne Mmoisekynsl AT®. Makpospruueckue cBszu B Monekyie AT®. buonornyeckue
¢yakuun  AT®. BoccraHoBiaeHHBIE TEPEHOCUYMKH, UX (QYHKIIMU B KJIeTKe. [[pyeue
nykneosuompugpocpamer  (HT®).  CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHass Ouojorus: OMOXMMHUYECKHE U OMOPHU3NYECKHE HCCIEAOBaHHUS COCTaBa W
IPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooderuposanue cmpykmypol u @yHKyul
buomonexyn u ux komniexkcos. Komnvromephuoiii ouzaun u opeanudeckuii cunmes OUOMONEKYN U
UX HenpupoOHbIX AHALO208.

JdemMoHcTpauuu

[oprpersr: JI. Iomunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankmun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHne XHUMUYECKMX DJIEMEHTOB B  HEXUBOW  MPHUPOJE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOIE».

Tabmupr u cxembl: «llepuoanueckas Tabauna XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJICKYJIBI BOIBI», «BemecTtBa B cocTaBe OpPTraHHU3MOBY», «CTpoeHHe MOJICKYJIbI Oenka»,
«CTpyKTypbl OenKOBOW MOJeKyJb», «CTpoeHHuEe MOJEKYN YrieBoJoB», «CTpOeHHE MOJIEKYJ
TUnuA0B», «HykiienHOBBIe KUCTOTHI», «CTpoeHre MOeKyIbl ATOx».

O6opynoBaHue: XUMUYecKas ocyia 1 000pyi0BaHueE.

JlaGopaTtopHasi padora «O6Hapy)eHre OEIKOB ¢ TOMOIIbIO0 KAUeCTBEHHBIX PEAKIIUII».

JlabopaTopHas pabora «liccienoBanune HYKJIEWHOBBIX KHCIIOT, BBIICJIEHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIeTKH



Tunsl KJeTok: sykapuoTHYecKass W mpokapuoruyeckas. CTpyKTypHO-(QYHKIHMOHAIbHBIE
00pa3oBaHus KJIETKH.

CrtpoeHue npokapuoTHIecKon KiaeTku. KineTtounas crenka 6akrepuii u apxeit. OcobeHHOCTH
CTpOeHHUSI TeTepoTpoPpHON U aBTOTPOGHON NPOKAPUOTHUYECKUX KIETOK. Mecto u  poib
IIPOKApUOT B OMOLIEHO3aX.

Crtpoenre U (QyHKIMOHUPOBAHUE JdYyKapHOTHuYecKOil kierku. I[lnazmatuueckas memOpana
(mnazmanemma). CrTpykTypa IUIa3MaTudeckoi MemOpaHbl. TpaHCHOPT BemIeCTB 4Yepe3
MJIa3MaTHYECKyl0 MeMOpaHy. mnaccuBHbI (muddys3usa, obneru€nHas mauddysus), aKTUBHBIN
(mepBUYHBIA M BTOPHYHBIA aKTUBHBIA TpaHcmopt). Ilomymponumaemocts memOpanbl. Pabora
HATPUN-KaTMEBOr0 Hacoca. DHAOLUUTO3: MUHOLUTO3, (GaronuTos. Dx301uTo3. Kierounas creHka.
CrpykTypa 1 (yHKIIMH KJIETOYHON CTEHKH pacTeHUH, rpuOoB.

Hurommazma. Iluto3zons. Llutockenmer. [IBwkeHue 1murTormaasmbel. OpraHowabl KJIETKHU.
OnHoMeMOpaHHbIE OpraHOU b KJIETKU: 3HAoasmMaruueckas cetb (DIIC), ammapar [ombmkwy,
JU30COMBI, MX CTpOeHHEe M (PYHKIHH. B3auMOCBS3b OAHOMEMOpPAHHBIX OpPraHOUIOB KJIIETKH.
CrpoeHue TpaHyJIIpHOrO pPETUKYyIyMa. Mexanusm Hanpaénenus oeikoé 6 IIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBIi)
SHIOIIA3MaTHYeCKUi peTukynyMm. CekperopHas QyHkius anmaparta ['ombmxu. Moougukayus
benxos 6 annapame I'onvodcu. Copmupoexa benxos 6 annapame I onvoaicu. TpaHCTIOPT BEIIECTB
B KjeTke. Bakyonu pacturenbHbixX KieTok. Knetounstii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWUBI KJIETKH. MHUTOXOHIPUHU, TUIACTUIBL. [Ipoucxooswcoerue
mumoxonopuit u naacmuod. Cumobuoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MUTOXOHIpHA u TuacTuiA. l[lepBuyHble, BTOpPUYHBIE U CJIOXKHBIE ILUIACTHJIBI
(OTOCUHTE3UPYIOLIUX JYKAPUOT. XJIOPOIUIACTBL, XPOMOIUIACTBI, JIEUKOILJIACTBI  BBICIIMX
pacTeHuil.

HememOpannbie opranounpl kiaeTku CTpoeHue M (yHKIMM HEMEMOpPAHHBIX OPraHOMJIOB
KieTku. PubGocombl.  [lpomesicymounvie  unamenmor. MuxpopunameHTsl. Axmunoswvie
Mmuxpogunramenmol. MBIIIIEUHbIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEeMbIULEeYHbIX KIemoOK.
MuxkpotpyOouku. Kierounsnii nentp. CrpoeHue H JIBUKEHHE JKIYTUKOB M PECHHYEK.
MuxkpoTtpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposannsie ¢ Mukpoguiamenmamu u
mukpompyboukamu. Momopmvie benku.

SAnpo. OGonouka sjpa, XpOMAaTHH, KapuoIlia3Ma, SIPBIIIKH, UX CTpPO€HHE U (QYHKIHU.
SAnepHsbiii GenkoBblii MaTpUKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HMHTEpP(pazHOM
anape. dyxpomamun u cemepoxpomamun. beaku XpomaTuHa — THCTOHBL. JJunamuxa s0epHotl
0bon0uKku 8 mumose. foepHnuiti mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3yKapHOT (pacTUTENbHOI,
YKUBOTHOU, TPUOHOM).

JdemoHcTpanuu

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

Tabnuue! u cxembl: «CTpOEHUE DYKAPUOTHUECKON KIIETKU», «CTpOEHUE )KUBOTHOM KIETKH»,
«CTpoeHHne pacTUTENbHOW KiIeTKkn», «CTpoeHue MHUTOXOHIApUU», «iAnpo», «CrpoeHne
IIPOKAPUOTHUYECKOMN KIIETKH».

O6opynoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpPENapaTbl pacTUTEIbHBIX, KMBOTHBIX
KJIETOK, MUKpOIIpenaparbl OaKTepUalbHbIX KIETOK.

JlaGoparopHas padora «l3yueHne CTpOeHHS KIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTnueckas padora «l3yyeHnue CBOUCTB KIETOUHOW MEMOpPaHBI».

JlabopaTopHas pab6ora «lccrenoBanuwe miasmMoiiM3a W JETUIa3MOJIM3a B PACTUTEIHHBIX
KJIIETKax».

IIpakTuyeckas padora «/3yyeHrue IBUKEHUS [IUTOIIIA3MbI B PACTUTEIBHBIX KIIETKAX».

Tema 6. O0MeH BelecTB U IPpEeBpallleHHE JHEPIHH B KJIETKe



AccuMWISIIMS U AMUCCUMUJISIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BELIECTB!
aBTOTpOGHBIE M  TeTepoTpodHBbIA. YyacTue Kuciaopoga B OOMEHHBIX  Hpolieccax.
DHepreTudyeckoe obOecriedeHue KiaeTku: mnpeBpanieHue ATD B 0OMEHHBIX IpoIleccax.
DepMEeHTATUBHBINA XapakTep peakiuil KIeTodyHoro meradbomusma. DepMeHTH, UX CTpOEHHE,
cBoiictBa u MexaHusMm JeiictBus. Kodepmentsl. OTnnuus (pepMEHTOB OT HEOPraHUYECKHX
KaTaJn3atopoB.  benku-akTuBaTOpel W OEIKU-MHTHOUTOPBHL.  3aBHCUMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEaKIMil OT pa3IMYHBIX (PAKTOPOB.

[lepBUuHBIl CHUHTE3 OpPraHUYECKHUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUCEHHbIU U
oxcueennviti  pomocunmes y oaxkmeputi. Cgeemocobupaiowue nuemenmsl U NUSMEHNbL
peaxyuonroz2o yenmpa. Ponb xinoporiactoB B mnpoiecce ¢portocuHTe3a. CBeToBas U TEMHOBAas
dazel. @omoovixanue, Cs., Cq. u CAM-munvr pomocunmesa. IIpogykTUBHOCTh (DOTOCHHTE3A.
Brnusinue pa3nuyabix GpakTopoB Ha CKOPOCTh (GOTOCHUHTE3a. 3HAUeHHE (DOTOCHHTE3A.

Xemocunres. PazHooOpasue opraHu3MoB-XEMOCHUHTETUKOB: HUTPUPHUIHUPYIOIINE OaKTepuUH,
xene300aKkTepuu, cepodaKTepun, BOJOPOIHBIC OaKTepHH. 3HAUEHNE XEMOCHHTE3A.

AHarpobuble opranu3mbl. Buabl OpoxxeHusi. IIpoaykTsl OpOKeHHS W MX HCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIC MHKPOOPTaHW3MbI KaK OOBEKTHI OMOTEXHOJOTMH W BO30YIUTEIN
Oone3Hei.

AspoOHBIE OpraHu3Mbl. JTambl BJHEpPreTUYecKoro oOmeHa. I[loAroTOBUTENBHBIN ATall.
['mukonu3 — 6ECKUCIOPOAHOE pACHICTIIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, WM KJIETOUHOE JbpIxaHUe. Ponb MUTOXOHIpHIl B Ipoleccax
ouonoruueckoro okucineHus. lluknumueckune peakuuu. OkucauTenbHoe (OCPOPUIHPOBAHHE.
Duepeus memopannoeo epaduenma npomonos. Cumnmez ATD®: paboma npomonnou ATD-
cunmasel. llpeuMymiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETUIECCKOTO OOMEHA.

JdeMoHcTpanun

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

Tabmuuplr u cxembl: «®oTocHHTE3», «JHEpreTHueckuil obmen», «buocuHTes Oenka»,
«Ctpoenue pepMeHTa», «XeMOCHHTE3Y.

OO6opynoBaHue: cBETOBOM MUKPOCKON, 00OpYyJOBaHUE AJIsi MIPUTOTOBJIEHUS] MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas padora «/3yueHue KaTaIUuTHUYECKON aKTUBHOCTH ()epMEHTOB (Ha MpUMepe
aMuUJIa3bl WIM KaTaslas3bl)».

JlaGopaTtopHasi pa6ora «l3ydyeHue pepMEHTATUBHOTO PACIIEIUICHUs TEPOKCUIa BOJOPOIa
B PACTUTEJIHHBIX U )KUBOTHBIX KIJIETKAX».

JlaGopaTtopHas padora «CpaBHeHuUE MPOLEeCCOB (POTOCHUHTE3a M XEMOCHHTE3a».

JlabGopaTopHas padora «CpaBHEeHHE TTPOLIECCOB OPOKEHUSI U IBIXAHUSI».

Tema 7. HaciiencrBeHHasi nHpopManus U peaju3anus e€é B KJeTKe

Peakuuu MarpuuHoro cuHresa. IIpHHLMI KOMIUIEMEHTAapHOCTH B PEAKUUSAX MAaTPUUYHOTO
cuHTe3a. Peanmsarnus HaciencTBeHHOW wuHGopManuu. ['eHeTHuecKkui KO, €ro CBOMCTBA.
Tpanckpununsa — Marpuusblid cuHTe3 PHK. IIpuHIMOBI TpaHCKpUIIIIMKA: KOMIUIEMEHTapHOCTb,
aHTUIApaLIEIbHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ srambl. Yuactue TpancnopTHeix PHK B Onocunrese Genka. YcioBus
6uocunTesa 6enka. Koguposanue amuHokuciot. Pons pubocom B 6uocuHTe3e Oemnka.

Cogpemennvie npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y IpOKapHoT U
9YKapHOT. Perymsuus akTUBHOCTH T'eHOB y mpokapuoT. ['mmore3a omepona (P. XKaxoO, XK.
Mano). Monekynapuvie mexanusmbl IKCnpeccuu 2eHog y oykapuom. Ponv xpomamumna 6
peayaayuu pabomel 2enog. Perynsius oOMeHHBIX MpoIeccoB B KieTke. KieTouHslit romeocTas.



Bupycol — Hekierounble (OpMBbI KU3HH M oOnuraTHble mapa3utbl. CTpoeHue MPOCTHIX U
CIIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusuenuviti yuxa [[HK-codeporcaujux
supycos, PHK-cooepoicawux supycos, bakmepuogazos. Oobpamuas mpanckpunyus, pegepmasa,
unmezpasa.

Bupychsbie 3a6oneBanus yenoBeka, )KuBoTHbIX, pacteruii. CITN, COVID-19, conuanbHbie
U MEIUIIMHCKHE TPOOIEMBI.

Buounpopmamuxa: unmeepayusi u ananuz 6onrvuux maccusos («bigdata») cmpyxmypmoix
buonoeuueckux Oaunvix. Hanomexuonoeuu 6 o6uonocuu u meouyuwne. Ilpozpammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, [. . UBanoBCKuiA.

Tabmumer w cxembl:  «buocuHTe3 Oenka», «[eHermueckuid Koa», «BUpPYChD»,
«bakTepuodaru».

IIpakTnueckas padora «Co3naHue MOAEIU BUpYCa».

Tema 8. /Ku3HeHHBIH IMKJI KIeTKH

Knerounsnii muki, ero mepuoabl u perymsauus. Muatepdaza u muto3. OcobeHHOCTH
MIPOIIECCOB, TMpOTeKaromux B uHTepdaze. [loaroroBka KiIeTku K JeneHuto. [IpecuHTeTHUSCKUN
(MOCTMUTOTUYECKHUT), CHHTCTHYECKUH M IMOCTCHHTCTHYCCKUH (MPEMHUTOTHUYCCKHIA) MEPHOIbI
uHTEpPasbl.

Marpuunbiii  cunte3 JHK -  pemmmkaums.  Ilpunouner  perummkauuu — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBI  CHHTE3, aHTUIAPaLUIEIbHOCTh. MexaHu3M
permmkauun  JIHK.  Xpomocombl. Crtpoenne xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBIH HAa0Op KIETKH — KapHOTHIL. JMTUIOMIHBIA M TalIOWTHBIA HAOOPHI XPOMOCOM.
I'omonornynsie xpomocomsl. [1010BbIE XPOMOCOMBIL.

Henenue knetkn — MuTo3. Craguu MHUTO3a U IMPOUCXOJAIIME B HHUX Ipolecchl. Tumsl
muto3a. Kapnoknues n nuToknHes. buonornyeckoe 3HaueHUE MUTO3A.

Perynsuuss mutoTMdeckoro Imukiaa kietku. Ilporpammupyemas kierouHas rubenb —
arornTo3.

Knerounoe sapo, XpomMocombl, (pyHKIMOHANbHAs T€HOMHUKA. Mexanuzmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u cubenu knemox. «Llugposas knemray — 6uoungopmamuieckue
Mooenu YYHKYUOHUPOBAHUS KIeMKU.

JdemoHcTpanuu

Tabmuupl u cxembl: <«KHW3HEHHBI LUK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJHK».

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpomnpemnapaTthl: «MHTO3 B KIETKax Koperika
J'[yKa)).

JlabopaTopHasi padora «l3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopaTopuasi paGora «HaGmroneHue MuTO3a B KJIETKaX KOHYHMKA Kopemika Jiyka (Ha
TOTOBBIX MUKpPOIIpETIapaTax)».

Tema 9. CTpoenne n pyHKIMH OPraHu3MoB

buonornueckoe  pasHooOpazue  opraHu3moB.  OHOKJIETOYHBIE,  KOJOHHAJbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTU CTPOEHUS U KHU3HEIEATETbHOCTH OJHOKJIETOYHBIX OpPraHm3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUObI, OTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucThl. KonoHuanbHbie
OpraHU3MBlI.

B3anMocCBsI3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpraHbl M CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanu pacrenuil. Tunbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTenbHasl, IOKPOBHAsL, MPOBOAIIAS,
OCHOBHas, MexaHudeckas. OcoOeHHOCTH CTpoeHMs, (QYHKIUI U paclojoKeHUs TKaHeW B
OopraHax pacT€HHM.
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TkaHM KUBOTHBIX U YeJIOBEKA. THUIBI )KMBOTHBIX TKaHEH: SMUTEINAIbHAS, COCIUHUTENbHAS,
MbllIeyHast, HepBHas. OcoOeHHOCTH CTpOeHUs, DYHKIMA W PAaCHOJOXKEHUs TKAaHEeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa tena oprann3zMoB. Kapkac pacrenuii. CkeneTbl OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyxHbIii 1 BHyTpeHHUH cKeneT. CTpOEHUE U TUIIbI COSAMHEHUS] KOCTEH.

JIBI>keHHe  OpraHu3MOB. JIBMKEHHE  OJHOKIJICTOYHBIX OpPraHU3MOB:  aMEOOMAHOE,
JKITYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTEHHI: TPONU3Mbl M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX )KUBOTHBIX M YEJIOBEKA: MbIIIe4yHas cucreMa. Pediekc. CkenerHsie
MBILIIBI U UX paboTa.

IIntanue opranmsmos. llornomeHne BOABI, YIIEKMCIOrO ra3a U MHUHEPAIbHBIX BEILECTB
pacteHussMH. [IuTaHue >KUMBOTHBIX. BHYTPUIONOCTHOE M BHYTPUKIETOYHOE IHILEBApEHHUE.
[TuTanue MO3BOHOYHBIX XUBOTHBIX. OTHEdbl MUILEBAPUTENBHOrO TpakTa. IluiieBapurenbHble
»kenesbl. [IumeBapurenpHas cucremMa 4eaoBeKa.

Jpixaane opranu3MoB. Jlpixanue pacteHuil. Jlprxanue kxuBOTHBIX. [uddy3us razoB uepes
MOBEPXHOCTh KiIeTKH. KokHOe apixaHue. [[pIxaTenbHas MOBEpXHOCTh. JKabepHoe m JIEroyHoe
ObpIxaHue. JlpIxaHWe TIO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCJIOKHEHHE
CTPOCHHMsI JIETKMX IO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cuCTeMa 4YeloBeKa. MexaHusm
BEHTWJISIIIMM JIETKUX Y NITUI U MIIEKOMUTAIONIMX. Perynsauus apixanus. /[pixaTenbHbie 00bEMBI.

Tpancopr BemecTB y OpraHu3MOB. TpPAaHCHOPTHBIE CHCTEMBI PACTEHUH. TpaHCIoOpT
BELIECTB Yy KUBOTHbIX. KpoBeHocHas cuctema u €€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX KUBOTHBIX M 4enoBeka. Cepalle, KpPOBEHOCHbIE cOCyIbl U KpoBb. Kpyru
KpOBOOOpaIieHus.  OBOJIOIHOHHBIE  YCIOXHEHHS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ peryssiusi.

Beinenenne y opranusmoB. Bsigenenue y pacreHuid. Beinenenue 'y )KMBOTHBIX.
CoxkparutenbHple Bakyonu. Opranbel BbiaeneHus. @PuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHM3Mbl pabOTHI OpraHoB BbiAeneHus. CBsA3b MOJOCTU Tella ¢ KPOBEHOCHOU
U BBIICIUTEIBHON CHCTeMaMH. BblfeneHue y MO3BOHOYHBIX KMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u ¢pyHkmoHrpoBanue HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammra y opraHu3MoB. 3aliuTa y OAHOKJIETOUHBIX opraHu3MoB. Cropbl 6akTepuil U IHUCTHI
npocTedmux. 3amura 'y MHOTOKJIETOUHbIX pacteHuil. Kyrukyna. CpenctBa maccUBHOM U
XUMHYECKOH 3alIUThl. OUTOHIIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX Mpou3BOAHbIE. 3allliTa OpraHu3Ma
or Oone3neil. MMmMmyHHas cuctema uenoBeka. KieTouHbII M T'yMOpajbHBIE HMMYHUTET.
Bpoxnéunelii u  npuoOpeTéHHbI  cnenuduyeckuii  MMMyHHUTET. Teopus KIOHAJIBHO-
cenektuBHoro ummynureta (I1. Dpnux, @. M. Bepuer, C. Tonerasa). BocnaaurenbHbie OTBETHI
opranu3MoB. Posib BpoxkIEHHOT0O MMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JIEBaHU.

PasgpaxxumocTs M peryisuus 'y OpraHusmMoB. Pa3npakumMocTb Yy OJHOKIJIETOYHBIX
oprann3moB. Takcucel. Paznpaxumocts u peryisanus y pacteHuid. PocToBele BemiecTBa M HMX
3HA4YCHHUE.

HepBhas cucteMa u peduieKkTopHast peryisinus y *UBOTHbIX. HepBHas cucrema u e€ oTaensl.
OBOJIOLMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y >KMBOTHBIX. OTIENBI TOJIOBHOTO
MoO3ra TMO3BOHOYHBIX XHMBOTHBIX. Pednexc u pednexropnas nyra. besycrnoBHble U YCIOBHBIE
pedeKchl.

['ymopanibHas perynsuus M SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M HUX TOpPMOHBL. JlelicTBME TOPMOHOB. B3auMOCBS3b HEPBHOU U
SHIOKPUHHOM cucteM. [ mmoranamo-runoduzapHas cuctema.

JdemMoHcTpauuu

IToptper: U. I1. I1aBnos.
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Tabmuupr w1 cxeMbl: «OIHOKIETOYHBIC BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCTUY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHUui», «CHUCTEMBbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpPOE€HHME HACEKOMbIX», «TKaHM pacTeHHI»,
«KopueBbie cucreMbr», «CtpoeHue credms», «CTpoeHUE IHCTOBOM IUTaCTUHKWY», «TkKaHu
KUBOTHBIX», «Ckener uenoBeka», «lIumesapurenbHas cucrema», «KpoBeHOCHas cucTeMa»,
«JlpixatenpHas  cucrema», «HepBHas cucrema», «Koxka», «Mpiieynas  cucrema»,
«BplgenurenpHas cuctema», «OHIOKpUHHAs cucTeMma», «CTpoeHue Mblusl», «MMMyHHUTET»,
«KumeunononoctHele», «Cxema NUTaHUs pacTeHui», «KpoBEHOCHbBIE CHCTEMBI [TO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue ruaper», «CtpoeHue ninaHapun», «BHyTpeHHee CTpOCHHME HO0XKIAEBOIO
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema msarymkn», «HepBHas cucrema
npecMbikaomuxcs», «HepBrHas cucrema nrtun», «HepBHas cucrtemMa MIIEKOIUTAIOIIMX»,
«Hepsnas cucrema uenoBeka», «Peduexc».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MMKpOINpenaparbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIpenaparbl TKaHe, paKkOBUHBI MOJIIIOCKOB, KOJIJIEKIIUN HACEKOMBIX, UIVIOKOXKHX, JKUBbIE
9K3EeMIUISIpbl KOMHATHBIX PACTeHUH, repOapuy pacTeHUH pa3HbIX OT/JEINIOB, BIAXKHbIE MpenapaThl
JKUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIUM OECII03BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHuEe JUId JIEMOHCTPAallMd IIOYBEHHOIO M BO3AYLIHOI'O IMTAaHUS PACTEHHH,
paciiernyieHuss Kpaxmaiaa U O€lKOB 1oja JeicTBHEM (epMEHTOB, 00OpyIOBaHHE IS
JEMOHCTPALMM OIBITOB 10 U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETTN TOJIOBHOTO MO3Ta Pa3InYHBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTEHUII».

JlabopaTopHas padora «/3ydyeHne TKaHEel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOT'O PACTCHUSI».

Tema 10. PazMHoOeHHMe M pa3BUTHE OPTaHNU3MOB

@®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojoe (BKJIoYas BEreTaTUBHOE) M 1oj0Boe. Bujibl
0ecronoro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYIISIIMS, (pparMeHTanusl, KIOHUPOBaHHE.

ITonoBoe pasmuHOxkeHue. llonoBele kieTku, wuiam ramersl. Meio3. Craguun Menosa.
IToBenenue xpomocoMm B Meinose. KpoccnHrosep. buosmorndeckuii cMpIcii Melo3a U IIOJIOBOTO
npouecca. Melo3 U ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. I'amerorenes y kuBoTHbIX. [lonoBbie kene3pl. OOpa3oBaHue
Y pa3BUTHE IOJIOBBIX KJIETOK. CriepMaroreHes u oorenes. CTpoeHHE MOJIOBBIX KIIETOK.

Omo10TBOpEHHE W AMOPHUOHATBLHOE pPa3BUTHE >KUBOTHBIX. CIOCOOBI OTUIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). DMOpHOJIOTHS — HayKa O Pa3BUTUHU
opranusMoB. Mopghozcenes — oOna uz 2nasnvix npooiem smbpuonocuu. Konyenyus mopghocenos
u modenu mopgoezenesa. Ctaauu sSMOpHUOreHesa )KMBOTHBIX (Ha mpuMepe Jarymku). Jpobienue.
Tunsl npobnenus. Jemepmunuposannoe u neoepmuHupoganmnoe opobnenue. bnacmyna, munoi
onacmyn. OcoGeHHOCTU NPOOJIEHUS] MIIEKONUTAIONIINX. 3apOJbIIIEBbIe JUCTKU (TacTpyIsius).
3akiagka OpPraHoB M TKaHEH W3 3apOoJBIIIEBBIX JIUCTKOB. B3anMHoe BiMsHME dYacTel
pa3BHBAIOIIErOCsST  3apojbliia (AMOpPHUOHANBHAS WMHAYKIMS). 3aKiajka IUTaHa CTPOCHUS
JKUBOTHOIO KaKk pe3ynbTaT HEpapXUYEeCKUX B3aUMOJCHCTBUH TeHOB. BimsdHue Ha
AMOpPHOHANIBHOE Pa3BUTHE PA3INYHBIX (AKTOPOB OKPY’KAIOIIEH Cpebl.

Poct u pa3Butue xuBoTHbIX. [locTamMOproHanbHbIl nepuo. [IpsMoe u HenpsiMoe pa3BUTHE.
Paszutue ¢ mMeramopo3oMm y OE€CrO3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX. bHojoruueckoe
3HAUEHUE NPSIMOIO0 U HENpPSIMOIO Pa3BUTHSA, UX PACHpPOCTpPaHEHUE B Ipupoze. Tuibl pocra
KUBOTHBIX. DAKTOPBI PETYISIUN POCTa KUBOTHBIX U 4enoBeka. CTaauu mocTIMOPUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U 4yenoBeka. [leproasl oHTOreHesa venoBeka. CTapeHUE U CMEpPTh Kak
O6MOIOrnYeCcKHe IPOIIECCHI.

Pasmuoxenue u pazsutue pacteHuil. ['ameroput u cnopodur. Meiio3 B )KU3HEHHOM LIUKJIE
pacrenuii. O6pa3oBanue crop B mporecce Meiioza. 'amerorenes y pacrenuil. OmionoTBopeHue
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U Pa3BUTHE PACTUTEIIBHBIX OPraHMU3MOB. J[BOMHOE OIIOJOTBOPEHME Yy IIBETKOBBIX PACTCHHHU.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBl PETyIsUU OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuuel u cxemsl: «BereratnBHOe pa3MHOKeHHE», «THIBI GECIONOro pPa3sMHOKECHUSY,
«PasMHOXX€HUE XJIAMHJIOMOHAIbI», «Pa3MHOXEHHE OJBIUVIEHBI», «Pa3MHOXXEHHE TUIPHI»,
«Meito3», «Xpomocombl», «l'amerorene3», «CTpoeHue SULEKIETKH U CIIEPMATO30MIa»,
«OcHOBHBIE CcTaauu OHTOreHesa», «lIpsmoe m Hempsmoe paszButHe», «Pa3BuUTHE MaNCKOro
Kyka», «Pa3zButue capanum», «Pa3BuTHe JISTYIIKU», «/[BOMHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX
pacteHni», «CTpoeHHE CEMsSH OJHOIOJBHBIX U JBYNOJIBHBIX PAacTEHUN», «)KU3HEHHBIA LHUKII
MOpPCKOH  KamycThl», <« JKU3HEHHBIM UMK Mxa», <«OKW3HEHHBIH I[HMKJI TANOpPOTHHUKA,
«Ku3HEeHHBIN UK COCHBI».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SHIEKIETOK U CIIepMaTO30M]I0B,
Mozeib LMK pa3BUTHUSA JIATYLIKHY.

JlabopaTtopHasi padora «l3ydyeHHe CTpOEHMsS IIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax».

IIpakTnyeckas padora «BpIiBICHHE NPHU3HAKOB CXOACTBA 3apOJBIIIEH IT03BOHOYHBIX
KUBOTHBIX.

JlabopaTopHasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIeICTBEHHOCTH W U3MEHYUBOCTH OPraHU3MOB

WcTopus craHOBIIEHNS U pa3BUTHsI T€HETUKU Kak Hayku. Pabotel I'. Menaens, I'. ne ®pusa,
T. Moprana. Ponb oTeuecTBeHHBIX YUE€HBIX B pa3BuTuu reHetuku. Paborsl H. K. Konbrosa, H.
W. BaBunosa, A. H. Benozepckoro, I'. /. Kaprieuenko, 0. A. @ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETHYECKHE MOHSTHUSI U CHUMBOJBL. ['OMOJOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IEHbl, AJIbTEPHATUBHBIC IPU3HAKU, JOMHHAHTHBIM M PELECCUBHBIN IMPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JHUHUSA, THOpUIbL, TeHOTUI, (QeHoTun. OCHOBHBIE METO/bl T'€HETHUKH:
rUOPHI0IOTUYECKUH, IUTOJIOTMUECKUH, MOJIEKYIIPHO-TEHETUYECKHH.

JdemoHcTpanuu

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kaprieuenko, 0. A. ®ununyenko, H. B. Tumodeer-PecoBckuii.

Tabnuue! u cxemsl: «MeToabl TeHeTUKH», «CXeMbI CKpEILIMBaHUS».

JlaGopatopnas padora «/[po3o¢uia kak 00bEKT FreHETUYECKUX HCCIETOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJICACTBEHHOCTH

Monorubpuanoe ckpeuanue. I1epBblif 3akoH MeHens — 3aK0H eAnH000pa3usi THOpPHIOB
nepBoro nokoyieHus. [IpaBuno nqomuHupoBanus. Bropoii 3akoH MeHaenst — 3aK0H paclleTuICHUs
npu3HakoB. lluTonornyeckue OCHOBBI MOHOTMOPUIHOTO CKpeluBaHUs. [HIOTe3a YUCTOTHI
ramer.

AHanmuzupyrolee ckpemuBanne. [IpomexxyTounslil xapakTep HacienoBanus. Pacieruienne
IIPU3HAKOB IIPH HETIOJIHOM JIOMUHHUPOBAHUMU.

Jurnbpunnoe ckpermuBanue. TpeTuii 3akoH MeHaemns — 3aKOH He3aBUCUMOT'O HACJIEI0BaHUS
npu3HakoB. LluTonoruyeckre OCHOBBI TUTMOPUIHOTO CKPEIIUBAHMS.

CueruieHHoe HacnenoBaHue nmpusHakoB. Paboter T. Moprana. CremnyieHHOe HacieloBaHHe
T€HOB, HAPYIIEHHUE CIEIUIEHUS MEXAY FreHaMu. XpOMOCOMHAas TEOPHsI HACIIEICTBEHHOCTH.

I'enernka mosia. XpoMOCOMHBI MEXAaHHU3M ONPEIENIEHUs 10Jla. AyTOCOMBI M IIOJOBBIE
XpOMOCOMBI. ['OoMOrameTHbIii M rereporaMeTHbI Moji. ['eHeTmdeckas CTPYKTypa IOJIOBBIX
xpomocoM. HaciieroBanue npu3HakoB, CLUEIICHHBIX C II0JIOM.
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l'enotun kak mnenoctHas cucrteMa. l[lnedoTponusi — MHOMXKECTBEHHOE JICMCTBHE TEHA.
MHOKECTBEHHBIN  ajuienu3M. B3auMoAeiNCcTBUE HEAUIECNbHBIX T'€HOB. KOMIUIEMEHTApHOCTb.
Onucras. [Tonumepus.

'eHeTndeckuli KOHTPOJIb PAa3BUTHUS PACTCHHMM, JKMBOTHBIX M 4YEJIOBEKa, a TaKke
(Gu3MONOrMYecKUX TMPOIECCOB, TOBEIEHUS W KOTHUTHBHBIX (yHKumil. ['eHernueckue
MEXaHU3Mbl CHMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUSL «XO3SIMH — IMAPa3uT» U «XO3IUH —
MuKpoOrnom». ['eHeTHueckre acleKThl KOHTPOJISI U U3MEHEHHUS HACIEeACTBEHHON MH(pOpMaliy B
MTOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxembl: «IlepBblli U BTOpOM 3akoHBI Menaens», «Tperuit 3akoH MeHmemnsa»,
«Ananuzupyroliee ckpeupanue», «Hemomnoe nomunupoBanue», «CernjaeHHOe HacaeA0BaHUE
MpU3HAKOB y Ipo3oduinem», «['eHernka nona», «Kapuotun uenoseka», «Kapuotun apo30Qpuiib»,
«Kapuotun ntunpr», «MHOXKECTBEHHBIN aJuIeIn3M», «B3anMoaencTBre reHoB».

O6opynoBanue: MOJeNnb s AEMOHCTpAllMM 3aKOHOB €IMHOOOpa3usi TMOPHAOB IEPBOTO
MOKOJICHUSI M PAaCIUCIUICHUS NPU3HAKOB, MOJENb i1 JEMOHCTpPAllMM 3aKOHAa HE3aBUCHUMOIO
HACJIEeJ0BAHUS MPU3HAKOB, MOJIEb JJIsl IEMOHCTPALMU CLEIVIEHHOTO HACJIeA0BaHUs MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTpenapar: «JIpozodumna».

IIpakTnyeckass padGora «l3ydeHuwe pe3ynbTaTOB MOHOTHOPHIHOTO CKPEIIMBAaHUA Y
TPO30(HITBI».

IIpakTnyeckass padora «M3yueHue pe3ynbTaTOB JIUTHOPUAHOTO CKPEIIMBAHUA Y
TPO30(HITBI».

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

BzaumoneiictBue renHotuna u cpensl npu  popmupoBaHuM ¢deHotuna. M3MEHUHBOCTH
npu3HakoB. KauecTBeHHBIE W KOJWYECTBEHHBIE TNpPHU3HAKU. BUIbI  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAsl U HACJIEACTBEHHA.

MopaudukanmonHas W3MEHUYUBOCThb. Poyib cpenbl B (GOpMHpPOBaHUM MOIUPUKAIIMOHHON
u3MeHYMBOCTH. HopMma peakiuu mpu3Haka. BapuannoHHBIA psii ¥ BapuanuoHHas kpuBas (B.
Horanucen). ColicTBa MOIU(DUKAITMOHHON U3MEHUNBOCTH.

l'eHoTunuueckass wW3MeHYMBOCTh. (BOMCTBA TEHOTUIIMYECKOW HM3MEHUYMBOCTH. Bujibl
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOUHATUBHAS, MyTallHOHHAS.

KoMbOuHaTtiBHass W3MEHYMBOCTh. Mei03 U MOJIOBOM MpollecC — OCHOBAa KOMOMHATHBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJaHUU T'€HETUYECKOTO pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtarmonHasi W3MEHYMBOCTh. BHIBI MyTanuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE M MHAYLUUPOBAHHBIE MYyTallMu. SlepHble W LUTOIJIA3MAaTUYECKUE MYTallUU.
ComMaruueckre M TOJIOBbIE MyTarnuu. [IpyuuuHBl BOZHUKHOBEHHS MyTaluil. MyTrareHsl U HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOIO Mpolecca. 3aKOH TOMOJOTHYECKHX
psimoB B HacienctBeHHoW wu3MeHuuBocTu (H.M. BaBuiom). BuesjepHas H3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u 5NUCCHOMUKA, PONb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHUuU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUMOB.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmuupr w cxembl: «Buumbl u3MeHUMBOCTH», «MoauduKarmoHHAsT WU3MEHYUBOCTHY,
«KomOunaTtuBHas H3MEHYHUBOCTBY, «Meiio3», «O11010TBOPEHUEY, «['eneTnueckue
3a001eBaHUs YEIOBEKa», «BUIbI MyTaIHii».

O0opymoBaHue: KUBbIEe W TepOapHbIE SK3EMIUBIPHl KOMHATHBIX PACTCHHH, PUCYHKH
(pororpadun) )KUBOTHBIX C Pa3THUYHBIMH BHJIAMU U3MEHYHBOCTH.
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JlabopaTopHas  paGora  «lcciemoBaHme — 3aKOHOMEpPHOCTEH  MOAM(PUKAIMOHHON
M3MEHUYUBOCTH. [ToCcTpoeHNE BApUALIMOHHOTO PsAJIa U BAPUALMOHHOW KPUBOM».

IpakTnyeckas padora «MyTtanuu y apo30¢duibl (Ha TOTOBBIX MUKPOIIpEIapaTax)».

Tema 14. I'eneTuKa 4ejioBeKa

Kapuotun uyenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHUS TIE€HOMa YeEJIOBEKa.
MeTtobl M3y4YeHHsI TCHETHKU YEIOBEKA: TCHEAIOTUYCCKUH, OJM3HEIOBBIN, IUTOTCHETUICCKHH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJISIpHO-TeHETUYEeCKU. COBpPEMEHHOE OIpEeAeIICHHUE
TE€HOTHUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM 4Hciie ¢ nmomolibio [11[P-
ananuza. Hacnencrennble 3ab6oneBanus yenoBeka. [ eHHbIE U XpOMOCOMHBIE OOJIE3HU YEJIOBEKA.
bone3nu ¢ HacienCTBEHHOW NPEIpacloyioKEHHOCThIO. 3HAYEHHWE MEIMIIMHCKONW T€HETHUKH B
NPEOTBPALICHUH U JICYEHWH TEeHEeTHYEeCKHX 3a00seBaHHi dYenoBeka. MeIuKo-TeHEeTHYeCcKoe
KOHCYJbTHpOoBaHue. CTBOJIOBBIE KIETKU. [IoOHATHE «T€HETUUECKOro Tpy3a». DTHUYECKUE aCTIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnyeckue (GakToOpbl MOBBIMIEHHON YyBCTBHUTEIBHOCTH YeNOBEKa K (PU3UYECKOMY U
XAMHYECKOMY 3arpsA3HEHUIO OKpY)Kamouled cpeapl. ['eHeTudeckass NpeapacnoyioKEHHOCTh
YeJIOBEKA K MaTOJIOTUSIM.

JdeMoHcTpanun

Tabmuiper u cxembl: «KapuoTun yenoBeka», «MeToabl H3y4YeHHUS T€HETHKU 4YeIIOBEKa»,
«["enernueckue 3a00JEBAHMS YETTOBEKA.

IIpakTHyeckas padora «CocTaBlieHUE U aHATIU3 POAOCIOBHOM».

Tema 15. Cejiekniusi Opranu3sMoB

JlomecTukanusi ¥ CceJeKuus. 3apoKICHHUE CENIeKIMU U JoMectukanuu. Yuenwe H. .
BauioBa o LleHTpax MpoucXoXASHHUsI 1 MHOTOOOpa3us KylIbTYPHBIX pacTeHui. Ponb cenexkuuu
B CO3JaHUU COPTOB pACTEHUM U TOpoJ KUBOTHbIX. CopT, Mopojaa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PAJIOB B HaclieACTBeHHON n3MeHuuBoctd H. U. BaBunona, ero 3Hauenue ais
CEJIEKIIMOHHOM paboTHI.

Mertoab!l ceneKIMOHHONH paboThl. MICKyCCTBEHHBIM OTOOp: MAacCOBBIM M WHAMBHYaIbHbIH.
DTtanbl KOMOMHAIMOHHOW celieKuu. VcnpiTanue Mpou3BOaUTENeH MO MOoTOMCTBY. OTOOp MO
TEHOTHUITY C TIOMOIIBIO OLIEHKH ()eHOTHUIA TOTOMCTBA M OTOOP MO TEHOTHUITY C TIOMOIIBIO aHAN3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJA CENeKIMOHHOW paboTel. PamuanuoHHbIl U
XUMUYECKHM MyTareHe3 KakK HWCTOYHMK MYTallMid Yy KYJIbTYpHBIX (OpM OpPraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pENaKTHPOBaHUS U MeTonoB pexkomMOuHaHTHBIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepraia il CEJICKIINH.

[Tonyuyenne  monumiounoB. BHyTpuBumoBas  rubpuamsanus.  biuskopoacTBeHHOE
CKpenruBanue, win uHOpuAuHT. HepoacTBeHHOE CKpeluBanue, Win ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcmonp3oBanue rereposuca B ceneknuu. OtrganéHHas TUOpHUIM3AIIMSL.
[Ipeononenne Oecriogus MEXBUIOBBIX THOPHAOB. J(OCTHMXKEHWS CENEKIMU pACTEHUU W
JKUBOTHBIX. «3€1EHaAs1 pegontoyusiy.

CoxpaHeHME M H3Yy4YEHUE TEHETHUYECKHUX PECYpCOB KYJIBTYPHBIX PACTEHUM U HMX JUKUX
pOaMYei IS CO3[JaHUSI HOBBIX COPTOB U TMOPUIOB CENbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbICI0GbLX
HCUBOMHBIX 8 YENAX VAYUULEHUS CYUWEeCBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM 4ucie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedo8blx uoel u
NepCneKmueHbIX MeXHON02U.

JdemMoHcTpanuu

[Toptpetsr: H. Y. BaBunos, M. B. Muuypumn, I'. /I. Kapneuenko, I1. I1. JIykbsnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.
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Tabmuuel n cxemsl: «LIeHTpBI TPOMCXOXKAECHUS U MHOr0O00pa3susi KyJIbTYPHBIX PacTEHUII»,
«3aKOH TOMOJIOTMYECKHX PsJIOB B HACJIEICTBEHHON WM3MEHUMBOCTH», «MeETOAbl CElEeKINU»,
«OtpanéHHas rubpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/I3yueHue cOpTOB KyJbTYpPHBIX PACTEHMH M IMOPOJ JAOMAIIHHMX
KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHrne METOJ0B CEJICKIIUU PACTEHUI».

IIpakTnyeckas padora «IIpuBruBKa pacTeHUN».

Ikekypeust «OCHOBHBIE METO/ABI U JIOCTUKEHUS CEJICKIIMM PAacTeHUM W KUBOTHBIX (HA
CEJICKLIMOHHYIO CTaHIMIO, IUIEMEHHYIO (bepMy, COPTOMUCHBITATENIbHBIH YYacTOK, B TEHJIUYHOE
XO03HCTBO, B JIAOOPATOPHUIO arpOYHHBEPCUTETA HIIM HAYYHOTO IICHTPA)».

Tema 16. BuoTexHo/J10rusl U CHHTeTHYeCKasi 0M0JI0THsA

OOBEKTHI, HCIOJIb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKAaHEBBIE KYIBTYPHI,
MHUKPOOPIaHU3MBI, MX XapaKTepUCTUKA. TpaguuMoHHAas OMOTEXHOJIOrus: XJeboledeHue,
MOJTy4eHHE KHUCIOMOJIOYHBIX MPOJYKTOB, BUHOAEHE. Mukpodnomornueckuii cuaTe3. OObeKThI
MHUKPOOHOJIIOTHYECKUX TeXHOIOTrui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BUTAMUHOB.

CozpaHue  TEXHOJOTMH M MHCTPYMEHTOB  II€JICHAIPABJIEHHOTO  WU3MEHEHHS U
KOHCTPYMPOBAHUS T€HOMOB C LIE€JIBbIO TIOJYyYEHUSI OPraHU3MOB M UX KOMIIOHEHTOB, COACPKAILIUX
HE BCTPEYAIOIINECS B IPUPOAE OMOCUHTETUUYECKHUE ITYTH.

Knerounas unykeHepus. Meroapl KyJabTypbl KIETOK U TKAaHEH pacTeHUN M KUBOTHBIX.
Kpunobanku. Comarndeckas THOpuIM3alMsi W coOMaTW4YecKuid smOpuoreHes. lcmonb3oBaHue
raluiOuIoB B CEIIEKUMM pacTeHui. [lonyuenue MoHOKIOHANbHLIX anmumen. Hcnoavzosauue
MOHOKNIOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZOTBOPEHHE.
PexkoHCTpyKLns SMLIEKIETOK W KJIOHUPOBAaHUE >XMBOTHBIX. MeTOX TpaHCIUIAHTaLUM SAEp
KIETOK. Texwonocuu 0300poenenus, KyibmMuuposanus U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass U TeHHas WH)KeHepus. VICKyCCTBEHHBINI CHMHTE3 I'€éHa M KOHCTPYHMPOBAHHUE
pexoMmOuHanTHBIX JITHK. Co3z0anue mpanceennvix opeanusmos. JIOCTHKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM M TE€HHON WH)XEHEpPUHM. OKOJOTHYECKHME W OTHYECKHE NpoOJIeMbl Te€HHOU
WHXXCHEPUH.

Meauuunackue 6uorexHonoruu. Iloctrenomuas nudposas meaununa. [1IP-nuarnocruka.
MeTab010MHBIN aHaTN3, TEHOLEHTPUUECKUI aHaJIN3 MPOTEOMa YeJIOBEKa [l OLIEHKH COCTOSTHUS
€ro 370poBbs. VCmoibp30BaHWE CTBOJOBBIX KIETOK. TaprerHas Tepanust paka. 3D-
OvomH)xeHepusi JUid  pa3pabOTKU (yHJAMEHTAIbHBIX OCHOB MEAMLMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUJIEKCHBIX TKaHEH COYETaHWEM TEXHOJIOTMH TpPEXMEPHOro OHONPUHTHHIA H
ckaddorarHra JUIsl pelieHHs 3a/1a4 NepCOHATU3UPOBAHHON MEIULIUHBI.

CozfaHue BEKTOPHBIX BAaKIMH C I€JIblI0 00ecredeHus: KOMOMHHPOBAHHOW 3allUTBl OT
Bo30yauteneit OPBU, ycraHOBieHHE MOJEKYJSPHBIX MeXaHU3MOB ¢yHkiuoHupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIIKNX 0CO0O0 OMacHble 3a00JIeBaHUs YeIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupt u  cxembl: «lcronb30BaHHE  MHUKPOOPTraHM3MOB B MPOMBIIUICHHOM
pou3BoJIcTBe», «KilerouHas nHxeHepus», «['eHHas HHKEHEePUs».

JlabopaTopHas pa6ora «l3ydeHrne 00beKTOB OMOTEXHOTOTHI».

IIpakTHyeckas padora «[lonmyyeHne MOJIOYHOKUCIBIX TPOTYKTOBY.

IKCKypeust «bHOTEXHONIOTHSI — BaKHEHIIAs MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOTHYECKOE TPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxaenue 1 pa3BuTHE IBOJIOIUOHHBIX NPeICTABJIEHUH B OMOJIOTHH

OpomonronHas teopust Y. JlapBuna. [Ipennoceuiku BOSHUKHOBEHHS JapBUHU3MA. JKU3Hb U
Hay4Has nedarenbHocTh Y. JlapBuHa.
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JIBMIKYIIME CUJIBI HBOJIOLMH BUJI0B 110 Y. JlapBHHY (BBICOKAsi HHTEHCUBHOCTb PA3MHOKEHHUS
OpPraHM3MOB, HACIEJCTBEHHAas W3MEHYHMBOCTH, OOpb0a 3a CyIIECTBOBAaHHE, ECTECTBCHHBIN W
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cuaTeTHUeckoi Teopuu 3Bomroruu (CTI). HelitpansHas Teopus 3BOIIOLUU.
CoBpeMeHHas HBOJIIOLUOHHAs OMOJOrHsl. 3HaYeHUE 3BOJIIOLIMOHHOM TeopuH B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTUHBI MUDA.

JdemMoHcTpanuu

IToprpersr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukosn, 1. 1. lImansraysen, [Ix. Xonzgeitn, . K. benses.

Tabmuupr u cxembl: «Cucrema >xuBod npupoabl (o K. JlunHero)», «JlecTHUIA KHUBBIX
cymectB (mo Jlamapky)», «MexaHu3M (OpPMUpPOBaHHs IPUCIIOCOOJICHHH y pAacTeHUH W
*uBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlappuna», «Haxonku Y.
HapBuna», «®Dopmbel 00pbObI 3a cymiectBoBaHue», «llopombl romyoeit», «MHoroobpasue
KyJIbTYpHBIX (popM KamycTer», «Ilopoasl JoMamHuX KUBOTHBIX», «Cxema 00Opa3oBaHusi HOBBIX
BunoB (mo Y. JlapBuny)», «CxemMa COOTHOIICHHUS IBIDKYIIUX CHJI 3BOMOLHUNY», «OCHOBHBIC
MOJIO’KEHUSI CUHTETHUUECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3Bosonus 4 eé pe3yJbTaTbl

[lonmynsus kak »JaeMeHTapHas eauHuna 3BoMOLMH. COBpPEMEHHBIE METOJbl OLIEHKH
IFeHETUYECKOr0o pa3Hoo0pa3us U CTPYKTYphl nonyisauuil. I3MeHneHnue reHooH1a MOMYNSALUN KakK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHME. 3aKOH reHerudeckoro pasHoBecus [[x. Xapau, B.
Baitn6epra.

DnemeHTapHble  (akTOpbl (ABHKYLIME CHJIBI) 9SBOJIONUH. MyTallMOHHBIA IpoLecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeii) reHoB — ciydailiHble HEHANpaBJICHHBIE H3MEHEHUS
YacTOT ajulesied B MOmyJsiusaxX. DPQeKT ocHoBaTensd. Ipgexm OYmuliouH020 2opablUKA.
CHudiceHue 2eHemu4ecko2o0 paszHooOpaszus. npuduHvl u cieocmeus. Ilposenenue 3¢pgpexma
opeligha 2enoé 6 Oonvwiux u manvlx nonyrayuax. Murpanuu. M3omsuus  TOMYJISIIMKA:
reorpaguueckas (IpoCTpaHCTBEHHAs), Onosornyeckas (penpoayKTHUBHAs).

EcrecTBeHHbI 0TOOp — Hanpapistonuil Gpakrop Bosouu. PopMbl €CTECTBEHHOTO 0TOOpA:
JBIDKYIIMH,  CTAOWIM3MPYIOIIWE, paspbiBarolinii  (qu3pynTuBHEIA). [lomoBoit  oTOOp.
BO3HUKHOBEHNE U 3BOJIIOLMS COLIMATIBHOTO MTOBEACHUS JKUBOTHBIX.

[IpucnocoOneHHOCTh OpPraHu3MOB Kak pe3yibTaT MHUKPOIBOIIOLUHU. BO3HUKHOBEHHE
npucnocoOaeHnit y opranuzMoB. ApoMopdo3sl U uaroaaantanuu. [pumepsl npucrnocodaeHuit
y OpraHusmoB: Mopdojorudeckue, (pusnosorndeckue, OUOXMMUYECKUE, TOBEIECHUYECKHE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPIaHNU3MOB.

Bun, ero xpurepuum u crpykrypa. BumooOGpasoBaHue Kak pe3yiabTaT MHUKPO3BOJIOLHU.
M3onsauuss — kmo4eBoil QaxTop BHIooOpasoBanHus. Ilytm m cnocoObl BHJI000pa30BaHMSA:
ajuionatpuieckoe (reorpaduyeckoe), CHUMMATpUUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monurutonan3anus, rudpuauzanus). JaMTeaIsHOCTh SBOTIOIUOHHBIX POIECCOB.

Mexanu3mbl (GOpMUPOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Pone  »BoOmOnMOHHONW OHONOrMM B pa3pabOTKe Hay4yHBIX METOJOB COXpaHEHHUs
O6unopazHoo6pa3us. MUKpPO3BOIIONMS M KOIBOIIOIMS IMAapa3uTOB M HX X035€B. MeXaHU3MbI
dbopMUPOBaHUS YCTOHYMBOCTU K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

IToptpetsr: C. C. YerBepuxkos, 3. Maiip.

Tabnuuel u cxembl: «MyTallMOHHAs U3MEHUMBOCTHY», «[lomynannoHHAs CTPYKTypa BHIA»,
«Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepra», «JIBHKyIiMe CHJIBI  SBOJIOLUNY,
«JKOJIOTHYECKasi M30JSIIMsS TOMYyISAIUi ceBaHckod Qopenu», «l'eorpaduyeckas wuzonanus
JTUCTBEHHUIIBI CHOMPCKON U JIMCTBEHHHUIIBI JaypcKon», «[lomynsiuoHHbIe BOJHBI YUCIEHHOCTH
XUIIHUKOB M JKepTB», «(Cxema AeMCTBHS €CTECTBEHHOro oTOopa», «®DopMmbl OOpbObI 3a
CYIIECTBOBaHUE, «HaycTpranbHbIN MEJIaHU3M», «KuBrle HCKOITaEMBIEY,
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«IIoKpOBHUTENBCTBEHHAs! OKpacka JKMBOTHBIX», «[Ipeaynpexnaronmias OKpacka IKHUBOTHBIXY,
«Puznonornueckue agantauuu», «lIpucnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kpurepun Buna», «Bugsl-nBoiiHuku», «CtpykTypa Buga B mnpupoae», «CrocoObl
BU000pazoBanus», «[eorpadpuueckoe  BuUIOOOpazoBaHue TPEX  BUIOB  JIAHIBIIICH»,
«JKOoJIOTUYECKOe BUI000pa3oBaHue BUIOB cUHUI, «[lomumiouasl pacrenuit», «KamyctHo-
peaeUHbIN THOPUI».

O6opynoBanue: repOapuul pacTEeHUM, KOJUIEKIIMM HACEKOMBIX, Yydeja MNTHUI[ U 3Bepeil ¢
OpUMEpaMu pa3IMYHbIX MPUCHOCOOTICHUH, dydeda NTHIl M 3Bepeil pasHbIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TIUYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BrIsBIeHIE H3MEHYUBOCTH Y 0COOEH OJTHOTO BUAA».

JlabopaTopHas pabGora «lIpucnocoOneHuss OpraHu3MOB M HMX OTHOCUTEIbHAs
1EJIECO00PA3ZHOCTH».

JlaGopaTopHas padora «CpaBHEHHE BUIOB 11O MOP(HOIOTHIECKOMY KPUTCPHUIO».

Tema 3. Makpo3aBosonust 4 eé pe3yJibTaThl

MeTtoapl u3ydyeHus MakpolsBosronuu. [laneoHTonornueckre MeToabl U3Y4YE€HHUS IBOJIIOLIUU.
[Tepexonubie GopMbl U PUIOTEeHETUYECKUE PSAIBI OPTaHU3MOB.

Bbuoreorpadudeckrne MeTo s n3ydeHus spomonud. CpaBHeHue GIiopsl U hayHbl MAaTEPUKOB
U ocTpoBOB. buoreorpadpuyeckue odnactu 3emian. BUnb-oHIEMUKN U PETUKTHI.

OMOpPHUOIOTMYECKHE U CPaBHUTEIBHO-MOP(OIOTUYECKUE METOAbl HM3YUEHUS 3BOJIOLUU.
['eneTnyeckue MeXaHU3Mbl SBOJIOLMH OHTOI€HE3a M TOSIBICHHUS SBOJIOLHUOHHBIX HOBILIECTB.
['oMosiornyHble ¥ aHaJIOTMYHbIE OpraHbl. PyTuMeHTapHble OpraHbl U aTaBU3Mbl. MoOJEKyIspHO-
FeHeTUYeCKrue, OHOXMMHMYECKHEe ¢  MaTeMaTHYeCKHE METOAbl  HM3YYeHHUs  HBOIIOLMH.
['omonorunynbie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLIMSI TEHOMOB.

OO01mure 3aKOHOMEPHOCTH (TIpaBuia) dBONMONUU. [Ipunyun cmensvt @yuxkyuii. HeoOpatumMocTsb
IBOJIIOLIMU. AfanTUBHAs paauanusa. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIMH.

JdemoHcTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. ['ekkensb.

Tabmuipl 1 cxempl: «@UIOTEHETUUECKUN Pl JOUIann», «ApXEOoNTEepUKC», «3Bepo3yOnie
aeps», «Crerouedansr», «PuHnopuTs», «CeMeHHbIe ManopoTHUKN», «buoreorpaduyeckue
30HBI 3emun», «Jlpeiid KOHTHHEHTOB», «PenukTh», «HadanmpHble cTaauu SMOPHOHAIBHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», ~ «['OMOJIOTMYHBIE M  QHAIOTMYHBIE  OPIaHbI»,
«PyauMeHTBI», «ATaBU3MBI», «XPOMOCOMHbIE HAaOOpHI YeloBeKa M LIMMIaH3e», «[JaBHBIE
HaIpaBJIeHUs IBOTIOIUNY», «O0II1e 3aKOHOMEPHOCTH 3BOJTIOIIHH».

OO6opynoBaHue: KOJUIEKIIMH, TepOapuy, MYJSDKM HCKOMAeMbIX OCTAaTKOB OpPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, aHAJOTHMYHBIX, PYAMMEHTAPHBIX OpPraHOB U aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxaenue U pa3BuTHE JKM3HH HA 3emJie

HayuHble TUIOTE3Bl NPOUCXOXKIEHHUS KH3HM Ha 3emsie. AOHOTeHe3 U IaHCIEePMHUSL.
JloHayuHble TpENCTaBICHHUS O 3apOKICHUM XHU3HU (KpealuoHu3M). ['Mmore3a mOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U e€ onposepkenue onbitamu @. Penu, JI. Cnannannanu, JI. ITactepa.
[TpoucxoxaeHue KU3HU U aCTPOOHOIIOTUSI.

OcHOBHBIE 3Tanbl HEOpraHUYecKou sBomtonuu. IlnanerapHas (reojoruueckasi) SBOJIOLUS.
XuMuyeckasi 3BOMIONMSA. AOHOT€HHBIN CHUHTE3 OpraHMYeCKHX BEIIECTB W3 HEOPTaHWYECKHX.
Onbir C. Mumnepa u I'. HOpu. OGpa3zoBanue mnonumepoB u3 MoHoMepoB. KoauepBarHas
runore3a A. WM. Onapuna, rumnoreza nepBuyHoro OymboHa Jx. XonngelHa, reHernyeckas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) u rumortesa «mupa PHK» VY. Tunbepra.
®opmupoBaHue MeMOpaH 1 BO3SHUKHOBEHHE MTPOTOKIETKH.
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Uctopuss 3emnum u wmeronsl €€ wu3ydyeHusa. Vickomaemble OpraHu4ecKue OCTATKH.
l'eoxpononoruss u e€ wMeroasl. OTHOCUTENbHAasE UM a0COJIOTHAS  T'E€OXPOHOJIOTHS.
['eoxpoHoONOrMYecKas mKajaa: 30Hbl, IPbl, HIEPUOJIBI, SITOXH.

Hauanenbie 3Tanel opranudeckor 3BostounH. llosiBieHME M 3BOMIIOLKS TEPBBIX KJETOK.
Opomtonust Metabonusma. Bo3HUKHOBeHHE MepBbIX AKocHcTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIUIEHKM Kak aHalor TepBhIXx Ha 3emiie coobmiectB. Ctpomaronutsl. IlpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxkaeHue 3ykapuoT (CHMOMOTeHe3). DBOJIIOLMOHHOE IPOUCXOKICHUE BHPYCOB.
[IpoucxoxkneHre  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  IpYyII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoOBHBIE ATalbl HBOJIIOLMH BhICHINX pacTeHuil. OcHOBHBIE apoMop(]o3bl pacTeHuid. Boixos
pactenuit Ha cymry. [losiBlieHHe CHOpPOBBIX pacTeHUWW M 3aBOeBaHME MMM Cylid. CeMeHHbIE
pactenus. [IponcxoxaeHne HBETKOBBIX paCTEHUM.

OcHOBHBIE JTambl 3BOJIONUH KHBOTHOTO MHUpPA. OCHOBHBIE apoMOpP(O3bI >KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIe
)KUBOTHBIC. JKU3Hb B BOZIC. DBOIIONHUS IMO3BOHOUHBIX. [Iponcxoxkaenne aMmpuOMii U penTUIIHANA .
[Tpoucxoxaenue miexkonuTarommx U ntull. [lpunnun kmouyeBoro apomopdosza. OcBoeHue
0eCrI03BOHOYHBIMU U TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emuie 1O 3paM U MEPUOJAM: apXel, MPOTEepO30H, Naneo30i, Me3030M,
KaitHo30M. OOmIas xapakTepuCTHKa KJIMMaTa W TEOJOTMYecKuX TpoieccoB. l[losBieHue u
pacuBeT XapaKTEepHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBUS M BIUSHUE Ha Ta30BBIH
cocTaB aTtMoc(hepsl.

MaccoBble BBIMUpPAHHMS — 3KOJOTMYECKHE KpPHU3UChl mponuioro. [IpuumHbBl M clencTBus
MacCOBBIX BbIMUpaHUH. COBPEMEHHBIM SKOJIOTUYECKHNA KPU3UC, ero ocodeHHoctu. IIpobiema
coxpaHeHus OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHasi cuUCTeMa OpraHWYecKoro mupa. [IpuHIUIBI KiIaccuPUKAUMK OPTraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoncTpanuu

[Hoptpersr: @. Penu, JI. Cnannanuanu, JI. [Tacrep, . U. Meunukos, A. U. Onapun, J[x.
Xonaeitn, I'. Ménnep, C. Munep, I'. IOpu.

Tabnumer u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. Ilactepa mo uzydeHuro
camo3apoxkJieHusi xKu3Hu», «Cxema ombita C. Mumepa, I'. FOpu», «3tansl HeopraHM4ecKon
sBONMIOLIMKY», «['eoxpoHosornueckas mkana», «HadanbHble 3Tanbl OPraHUYECKOW 3IBOJIIOLUNY,
«Cxema oOpa3zoBaHusl JyKapuoT NyTéM cuMOHoreHesa», «Cucrema >XHUBOW HPHUPOABI»,
«Ctpoenue  Bupyca», «Apomopdo3bl  pacTeHHil», «PuHHOPUTBH», «OTHOKIETOUYHBIE
BOoZlOpoCIN», «MHOTOKJIETOUHbIE Bojgopociu», «Mxu», «[lamopoTHuku», «l 0I0CceMeHHbIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KHUBOTHOTO MHUpa»,
«ApomMopo3sl  KUBOTHBIX», «[Ipocteitmue», «KumrednononaoctHeie», «Ilaockue yepBu»,
«YJIeHUCTOHOTUEY, «PBIOBI», «3eMHOBOJHBIE, «[IpecMbIkaroniuecs», «IItuie»,
«MnekonuTaronue», «Pa3BuTHE JKM3HM B apXxehWckoll ope», «Pa3BuTue IKW3HU B
MpOTEpO30MCKON 3pe», «Pa3BuTHE KWM3HUM B Malneo30HCKOM 3pe», «Pa3BuTHe KU3HU B
ME3030MCKON dpe», «Pa3BuTHe XM3HM B KalHO30MCKOM »3pe», «CoBpeMeHHas cucreMa
OPraHU4YeCKOro MUpa».

O6opynoBanue: repbapuu pacTeHUM pa3IMYHBIX OTNIEJOB, KOJUICKIIMH HACEKOMBIX,
BIIQXKHBIE MpenapaThl XUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJIJIEKIIMM HIJTIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, Uydelia TNTHUIl U 3BEPeH, KOJUICKIIMH OKAMEHEJIOCTEH, IOJIEe3HbBIX
MCKOIIAEMBbIX, MYJISIKH OPTaHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnasa nabopatopHasi padora «MonenupoBanue onbiToB Mumnepa—tOpu no
M3y4eHHUI0 a0MOTE€HHOTO CHHTE3a OPTaHWYECKUX COCTMHEHHUI B IEPBUYHON aTMOChepe.
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JlaGoparopHass paGora «l3ydyeHWe U ONUCAHHE HWCKOMAEMbIX OCTATKOB JAPEBHUX
OpraHU3MOB».

IIpakTunyeckas padora «l3yyenne 0coOEHHOCTEH CTPOCHHS PACTEHUI Pa3HBIX OT/IEIOBY.

IIpakTuyeckasi padora «l3yueHne oCOOEHHOCTEH CTPOCHHUSI ITO3BOHOYHBIX KUBOTHBIX .

Tema 5. Ilpoucxo:kaeHue 4yeJ0BeKa — AHTPOIOreHe3

Pa3nens! u 3a7aun aHTpONOJI0ruu. MeToibl aHTPOIIOIOT HH.

CraHOBJIEHHE NPEICTaBICHUA O IPOUCXOXKACHUM 4YEJIOBEKa. PelMruosHble BO33pEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxoxmecrBo  4enmoBeka ¢ JKMBOTHBIMH.  CHCTEMAaTM4ecKoe  IIOJIOKECHHME — 4YeJIOBEKa.
CBuaeTenbCTBa CXOACTBA YEJOBEKA C JKMBOTHBIMU: CPaBHUTEILHO-MOP(OJIOTHUECKUE,
sMOpHoIoruyeckue, (GpuU3nonoro-OnoXuMuUueckue, mnoseneHdyeckue. OTinuMsg yesloBeKa OT
KUBOTHBIX. [IpAMOX0OXkA€HNE U KOMIUIEKC CBSA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTue rosoBHOro
MO3ra U BTOPOM CUTHAIIbHON CUCTEMBI.

JBrkyme cuiibl ((hakTophl) aHTPOIIOTeHe3a: OHoIornyeckue, conuanbabie. COOTHOIIEHUE
OMOJIOTMYECKUX U COLMANBHBIX (JaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTauU aHTpoOIIOTeHe3a. PaHHMe YenoBeKooOpa3HbIe 00e3bsHBI (IIPOKOHCYJIIBI)
paHHUE MOHTHUJBI — O0IIMe MPEAKH YeI0BEKOOOPa3HbIX 00€3bsiH U JIIOJCH. ABCTPAJIONUTEKH —
JIBYHOTHE TpPEAKU JroJeid. YenoBeK yMenbli, MEepBble U3TOTOBICHUS OpyAud Tpyaa. Yenosek
OpSAMOXOJAIIMKA U MEpBbIH BBIXOA Jrojed 3a npenensl Adpuxu. YenoBek reiaenboeprckuii —
o0l NpeoK HEaHIepPTAILCKOI0 YEJIOBEKA U YeJIOBEKa pa3yMHOr0. YenoBek HeaH1epTalbCKUM
KaK BUJ JIIOJEH XOJIOAHOro KimMmara. YemoBeK pa3yMHbI COBPEMEHHOIO THIIA, ACHHCOBCKHM
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u najieoreHOMHUKA.

DOBOJIIOLUSL COBPEMEHHOIO 4ejoBeKa. EcTecTBeHHbI 0OTOOp B MONYJALMIX YeIOBEKa.
MyTanuoHHbIi nponecc u nmomumMopdusm. [lomynsaimonnsie BOIHBI, Apei] reHoB, MUTpAUs U
«3((heKT ocHOBATENSI» B MOMYJISALMIX COBPEMEHHOI'O YEI0BEKa.

Yenoseueckrne packl. [lonstre o pace. Bombmive pacel: eBporneounHas (eBpasuiickas),
aBCTpasio-HerpouHas (dKBaTOpUaibHas), MOHIOJOHIHAS (a3MaTCKO-aMepUKaHCKas). Bpems u
NyTH paccelieHuss 4YeloBeka 1Mo IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpUCIIOCOONEHHOCTh 4YeloBeKa K  Pa3sHbIM  YCIOBUSAM
OKpyXaromiel cpenbl. Binusinue reorpaguueckoil cpeasl U apeiida reHoB Ha Mopdoiorui u
(U3MOJIOTHIO YellOBeKa.

MeXIUCIUIUTMHAPHBIE  METOAbl B (u3MuecKod  (OMOJIOTMYECKOH)  aHTPOIOJOTHH.
OBOJIOLMOHHAS ~ AQHTPONOJIOTMS M NAJCOAHTPONOJIOTHS  YEJIOBEUECKHUX  MOIYJIALHM.
buocounanpHple  WCClENOBaHMS — NpUPOABI  yelloBeka.  MccienoBaHue — KOABOJIIOLMU
OMOJIOTYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpauuu

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

Tabmuupr u  cxembl: «MeTonbl  aHTPOMOJOrHM», «[OJOBHOH MO3r  YeIOBEKa»,
«YenoBekooOpa3Hble 00e3bgHbI», «CKeNeT 4YeloBeKa W CKelleT LIMMMaH3e», «PynuMeHTHl u
aTaBU3MbI», «J[BWKyIIME CHJIBI aAHTPONOreHe3a», «OBOJIOIUOHHOE [JPEBO YEIOBEKa»,
«ABcTpasionuTek», «HemoBek yMemnblii», «HeaoBeK MpSIMOXOASIINL», «/[eHHCOBCKUN YETOBEK»
«Heanpepransip», «KpomanboHLBI», «lIpenku uenoBeka», «OTambl 3BOJIOLHUU YEIOBEKA»,
«Pacel yenoseka».

Ob6opynoBaHue: MyJISDKM OKaMEHEJOCTEH, MPEeIMeTOB MaTepHajbHON KYJIbTYPbI NPEIKOB
YeioBeKa, penpoiaykuuu (pororpaduu) KapTMH C MHQOIOTHUECKMMU M OMOIEeHCKUMU
CIOXKETaMH MPOUCXOXKICHHS uenoBeka, poTorpadguu HaXx0JOK HCKOMAeMbIX OCTAaTKOB YeNIOBEKA,
CKEeJIeT 4eJoBeKa, MOJIeNb Yeperna uyeloBeKa M yeperna IIMMIIaH3€, MOJAETb KHUCTU YelloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa MIPEIKOB YEIOBEKA.

JlaGopaTopHas padora «l3ydeHne ocoOEHHOCTEN CTPOCHHS CKeJleTa YeIOBEKa, CBA3aHHBIX
C IPSIMOXO0XKACHUEM.
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IIpakTuyeckas padora «/3yyeHrue 3K0JIOTHUECKUX aJanTallli 4YeJIOBEKa».

Tema 6. JKo0JI0TUsI — HAYKA 0 B3aHMOOTHOLIEHUSIX OPTraHM3MOB M HA/I0PraHU3MeHHbIX
CHCTEM C OKpY KamoLei cpeaoi

3apoxaeHue W pa3BuTHE HKojoruu B Tpymax A. ['ymGompara, K. ®. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nenst u 3amaun skonoruu. CBsi3b
SKOJIOTUU C JPYTUMHU HAyKaMH.

Metoapl skonoruu. IloneBele HaOmoneHUA. DKCHEPUMEHTHl B 3KOJOTMU: NMPUPOAHBIE U
naboparopHbie. MojienupoBaHie B SKOJIOTHH. MOHUTOPUHT OKPYKAIOLIEH Cpelibl: JOKaJIbHBIH,
PErMOHANIbHBIN U TJI00AJIbHBIN.

3Ha4ueHHE HKOJOTMYECKUX 3HAHUU [UJI YEJIOBEKa. DKOJIOIMYECKOE MHUPOBO33PEHUE Kak
OCHOBa CBs3€H desoBedecTBa C Ipuponoi. DopMUpOBaHUE OHKOJOTHYECKOW KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEIECHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymGonpar, K. @. Pynee, H. A. CeBepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuier 1 cxemsl: «Pazgensl sxonorum», «Metoabl 3kojmorum», «CxeMa MOHUTOPUHTA
OKPY’KaloIlEe Cpeapl».

JlabopaTopHas padora «l3yueHne METO/10B 3KOJIOTUYECKUX UCCIIEI0BAHUI».

Tema 7. Opranusmsl 4 cpefa 0OMTAHUA

Okonornyeckne  (GakTOppl M 3aKOHOMEpHOCTH WX  JeiictBus.  Knaccupukanms
9KOJIOTHYECKUX  (akTopoB:  abuWoTHUecKHe, OUOTHYECKHe, aHTpomoreHHele. OOmue
3aKOHOMEPHOCTH JCHCTBUS 3Koornueckux paxropos. [Ipasmno muaumyma (K. Hlnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuornueckue ¢akropbl. CBeT Kak 3kojormdeckuil ¢akrop. JlelicTBUe pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHUE TPYIIBl PACTEHUH U JKUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CUrHaIbHAas pojib cBeTa. DOTONepHoIu3M.

Temmneparypa kak »skosorudyeckuil Qaxtop. JleificTBue TtemmepaTypsl Ha OpraHU3MBI.
[ToikunOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxxnocte kak skonoruueckuil Qaxrop. Ilpucmocobienus pacteHuil K MoAJEp:KaHHIO
BogHOro Oananca. Kiaccudukamuss pacTeHuil 1o OTHOIIEHWIO K Boje. [IpucnocobneHus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXHUMa.

Cpenpl 00MTaHMS OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAs, IIOYBEHHAs, TJIyOMHHAas
NOJNOYBEHHAsl, BHYTpHOpraHu3MeHHas. PU3NKO-XUMHUYECKHE OCOOEHHOCTH cpel OOuTaHMs
opranu3moB. [IpucrocobaeHnst OpraHu3MoB K )KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmel. BHenHne U BHyTpeHHHE PUTMBL. CYyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie ¢Gopmbl opranu3moB. [lonarue o >xuzHeHHOM (opme. JKu3HeHHBIE (DOPMBI
pacTeHUii: JepeBbs, KYCTapHHUKH, KYCTApHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJETHHUE TPaBBI.
KuzneHHsle (GOpPMBI JKUBOTHBIX: THAPOOMOHTBHI, T'€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buornueckne  ¢dakropel. Buapl < OHOTMYECKMX  B3aUMOJICWCTBUI:  KOHKYpPEHIUS,
XUIIHUYECTBO, cUMOMO03 U ero ¢gopmsl. [lapazutusm, koomnepaius, MyTyajln3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxyjeOHMuYecTBO). Herpoduyeckne  B3auMoneicTBUS — (TOMMYECKHE,
dbopuueckue, (pabpuyeckue). 3HaueHHE OMOTUYECKHX B3aUMOJCHCTBUN IJIsi CYIIECTBOBAHUS
OpPraHu3MoOB B cpeie ooutanus. [IpMHINT KOHKYPEHTHOTO UCKIIIOUCHHUS.

JdemMoHcTpanuu

Tabmuubl U cxembl: «DKoJIorHYecKue (akTopb», «CBETOBOM CHEKTP», «IKOJIOTHYECKHE
TPYMIBI )KUBOTHBIX M0 OTHOIICHUIO K CBETY», «TeTIOKPOBHBIE KUBOTHBIEY, «XOJIOTHOKPOBHBIE
KHUBOTHBIE», «DU3MOJIOIMYECKUE aJaNTallMd >KUBOTHBIX», «Cpeapl OOMTaHUS OpPraHU3MOBY,
«buonornueckue puTMbI», «Ku3HeHHBIE (GOPMBI pacTeHU», «Ku3HeHHbIE (HOPMBI JKUBOTHBIX Y,
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«JKOCUCTEMA HIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTeMa XBOMHOro jeca», «llenu nutaHus»,
«Xunau4ectBo», «Ilapasutusm», «Konkypenmus», «Cumonos», «<KommeHcammsm».

O6opynoBanue: repbapuu pacTeHUW U JKUBOTHBIX, MPHUCHOCOOIEHHBIX K BIHMSHHUIO
pa3IMYHBIX  3KOJOTMYEeCKMX (akTopoB, TepOdapuu  CBETONIOOWBBIX, TEHETIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIOOMBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuM W KOJUIGKIUH TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YyCTOMUMBBIX
pacTeHHi, dyuyena MNTULl M 3Bepei, repOapuu pacTeHWi, OTHOCIIUXCA K Turpoduram,
kcepouram, me3opuTaM, KOMHATHBIE PACTEHUS MJAHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOuTalONMX B Pa3HBIX cpelax, repOoapuu M KOJUICKIIMH PACTCHUN W KUBOTHBIX, 00JIaAI0NINX
yepTaMu MPHUCIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCJIOBHM JKU3HHM, repOapuu Hu
KOJUICKIIMA PACTEHUH M YKUBOTHBIX PAa3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUH >KUBOTHBIX,
YUYaCTBYIOIIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOJACHCTBUSIX.

JlaGopaTopHasi pa6oTa «BrisiBneHNE MPUCTIOCOOICHUI OPTaHU3MOB K BIIMSIHUIO CBETaY.

JlabopaTtopuasi paGora «BrisiBaeHHEe NPUCHOCOONEHUN OpPraHu3MOB K  BIUSHUIO
TEMIIEpaTypPhI».

JlabopaTopHasi padoTra «AHATOMHYECKHE OCOOCHHOCTH pAaCTEHHWHM U3 pa3HBIX MECT
oOUTaHUS».

Tema 8. Jkos10rusi BUA0B M NOMYJIAIMI

DKOJOTHYECKUE XapaKTePUCTUKH Tomynsuuu. [lomymsius kak Ouonoruueckas cucrema.
Pone HeomHOpomHOCTH cpefpl, (HU3MYEeCKHX OaphbepoB W OCOOCHHOCTEH OHOJIOTHH BHJIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI Monyisiuii. OCHOBHBIE MOKA3aTeNU MOMYIISIIUH:
YUCJIIEHHOCTh, IUIOTHOCTb, BO3PAacTHAasi W IIOJIOBAsl CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJIoTHYecKasi CTpyKTypa mnomyisiuu. OLEeHKa YHMCICHHOCTH nomnyisuud. JluHamuka
NONYyJISALMU U €€ peryisiuua. buotuyeckuil noTeHyan nonyiasiuud. MoienupoBaHue JMHAMUKH
nonynsauun. KpuBeie pocta uucieHHOCTH momyisiiuu. KpuBbsie BbDKHMBaHHS. Perymsius
YUCIEHHOCTH TOMYNALMHA: poiib (AKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIMX OT IUIOTHOCTH.
Dkonoruueckue crpareruu Buaos (r- u K-crparerun).

[TonsTne 00 »SKonoruueckod HuUlIe Buaa. MecrooOutanue. MHoromepHass MOJIENb
skosiornyeckod Humm k.M. Xarunacona. Pazmepsl skosornyeckoid HUM. [loTeHnnanbHas u
peann30BaHHAs HUIILIH.

Bun kak cucrema nomymsuui. Apeanbl BUAOB. Buabl M HMX KM3HEHHBIE CTpPATErvu.
DKOJIOTMYECKUE HKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUTpAIldil JKUBOTHBIX. buosiormdeckue WHBA3UHU
Yy>KE€POIHBIX BUIOB.

JdemoHcTpanuu

IToprper: Ix. K. XaTunHCcoH.

Tabmuipl u cxembl: «DKOJIOTMYECKHE XapaKTepUCTHKU momyisiinuu», «IIpoctpaHcTBeHHAs
CTpPYKTypa mnonynsauuu», «Bo3pactHsle nupamuabl nonyaauuu», «CKOpPOCTb 3aceieHust
MOBEPXHOCTH 3€MJIM PA3IMYHBIMU OpraHudMamu», «Mojenb skoiorndeckod Humm Jx. H.
XaT4MHCOHA».

Ob6opynoBanue: repOapuy pacTeHUM, KOJIEKIIUY KUBOTHBIX.

JlabopaTopHas padora «[IpucrnocoOneHus ceMssH paCTeHHI K paCCENIEHUIOY.

Tema 9. Jko0rus cood1mecTB. IKOJOrH4eCKHe CHCTEMBI.

CooOmiectBa opranu3moB. buoreHo3 um ero crpykrypa. CBsi3u MeXIy OpraHM3MaMHu B
OuoreHose.

Okocucrema Kak OTKpbiTas cucrema (A. JIx. Tencnu). DyHKIMOHATBHBIE OJIOKH
OpTraHW3MOB B DKOCHUCTEME. TPOIYICHTHI, KOHCYMEHTHI, PeAyleHThl. Tpoduyeckue ypOBHHU.
Tpoduaeckue nenu u cetu. Abuotudeckue OJOKU SKOCUCTEM. [I0YBBI U MBI B DKOCHCTEMaX.
KpyroBopor BelecTB 1 MOTOK SHEPTUH B IKOCUCTEME.
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OcHOBHBIE NTOKa3aTelu dKocucTeMbl. buomacca U npoayKius. DKOJIOTHYECKHUEe NMHUPAMUIBI
quces1, 0MomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @aykmyayuu. HanpapiieHHbIS
3aKOHOMEPHBIE CMEHBI COOOILECTB — CyKLeccHH. [lepBUYHBIC M BTOpPHYHBIE CYKIIECCUU U HUX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JCHCTBUS Ha cyKueccud. KimMakcHoe —CcOOOIIeCTBO.
buopaznoobpa3ue 1 MoJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpuponnsle 3KOCHCTEMBL. JKocucmemvl 03€p U peK. IKOCUcmemvl MOopell U OKeaHOos.
DKocucmemvl myHop, 1ecos, cmeneil, NyCHblHb.

AHTpOIIOT€HHbIE ~ JKOCUCTEMBI.  Arposkocucrema. ArpoueHo3. Pazmuuums  Mmexny
AQHTPOIIOT€HHBIMU U IPUPOAHBIMHU SIKOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oponckas diopa u dayHa.
CuHaHTponu3anusi ropoickoi ¢ayHel. buosormyeckoe u  XO34HCTBEHHOE 3HAYCHHE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

3aKkOHOMEpHOCTH (hOPMUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMaX.
Ponv kackaonoeo sgppexma u 6udos-30ughuxamopos (Kirouesvlx u0os) 8 GYHKYUOHUPOSAHUU
akocucmem. IlepeHOC 3HEPruUM M BELIECTB MEXIY CMEXHBIMU 3KOCHCTEMaMH. YCTONYMBOCTb
OpraHU3MOB, TMONYJISIUNA M D3KOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTE€HHBIX
BO3JIEHCTBUIA.

Mexanusmor  030elicmeus  3a2psA3HEHUll  PA3HLIX  MUNOE HA  CYOOP2AHUIMEHHOM,
OpP2AHUZMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbl IKONOSUHUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 G030eticmeusi. MeTonoI0rusT MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JdemMoHcTpauuu

[Moptper: A. Ix. Tencnu.

Tabmuipl u cxembl: «CTpyKkTypa OMOLIEHO3a», «DKOCUCTEMA IIMPOKOJUCTBEHHOTO JIECa»,
«JKOoCUCTeMa XBOMHOro Jieca», «@DYHKUMOHAJbHBIE TPYMIbl OPraHU3MOB B 3KOCHUCTEME,
«KpyroBopot BemectB B 9Kkocucteme», «llemum mnwuraHus (nmacTOWINHAS, JCTPUTHASN),
«DKOJIOrMUecKasi MUpaMHJIa Ynucen», «IKOoJorHuecKas nmupammuia OnomMaccs», «IKoJoruuecKas
nupamuna sHeprum», «OOpaszoBanue Oonota», «llepBuunas cykneccus», «BoccraHoBieHUe
Jeca Iocliie moxapa», «JKocucreMa o3epa», «ArpoueHo3», «KpyroBopor BemecTB U IOTOK
SHEPIuu B arporieHo3e», «[IpumMepsbl ypOoIKOCHCTEMY.

Ob6opynoBaHue: repbapuM pacTeHUH, KOJUIEKIIMM HACEKOMBIX, uydeja NTUL U 3Bepel,
rep6apuu KyJlIbTYPHBIX U JUKOPACTYILIUX PACTEHU, aKBApUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnuyeckas padora «/3yyeHue u onucanue ypoo3KOCUCTEMBI.

JlabopaTopHas padora «l3yuenue pazHooOpaszusi MEJIKUX MOYBEHHBIX YJIEHHUCTOHOTUX B
pa3HBIX SKOCHCTEMAaX».

IKCKypeust «IKCKypcHsi B TUIHWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII WIIN TIOMMEHHBIH JIyT, 03epo, 00JI0TO)».

DKcKypeust «IKCKYpCHsl B arpo3KocrcTeMy (Ha MoJie WK B TEIUTHYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanpHast IkocucTemMa

buocdepa — oOmennanerapHas o00ojo4ka 3eMiid, /1€ CYIIECTBYET WJIM CYILIECTBOBasa
*u3Hb. PazBuTue npencrasienuii o 6uocdepe B Tpynax 3. 3tocca. Yuenue B. U. BepHanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKuBoe BemecTBo 6Mocdepsl U ero PyHKIUH.

3aKkOHOMEPHOCTH CyliecTBOBaHUs Omocdeppl. OcobeHHOCTH OMocdepbl Kak TiIo0aabHON
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTbl BemectB U
OMOreOXMMHUYECKHE IUKIBI (yriiepoa, a30Ta). PUTMHUYHOCTS siBIeHUH B OHOChepe.

3oHanbHOCTh OHOChepsl. IlonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHIpPA, XBOHHBIE
Jeca, CMELIaHHbIe M IIUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI, MMyCThIHU, TPOIMYECKHE Jieca,
BBICOKOTOphs. Kimar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.
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Crtpykrypa 1 (pyHKIHS )KMBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMaIa U OrochepHbIX
G yHKITHIA.

JdemMoHcTpanuu

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

Tabmuubl u cxembl: «l'eocheprsr 3emnn», «Kpyroopor azora B mpupoae», «Kpyrosopor
yriaepoaa B npupoze», «KpyroBopoT kuciopoaa B mpupojae», «KpyroBopoT BOABI B IPUPOIE»,
«OcHoBHBIE OuoMBbI cymu», «Knmumatudyeckue mosica 3emmm», «TyHapa», «Taiira»,
«CMmemannbii  jec», «lllupokonuctBennsiii sec», «Crenb», «CaBaHHa», «IlycTbIHS»,
«Tponunueckuii jiec».

O6opynoBanue: repOapuu pacTCHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. Yest0BeKk 1 OKpY:KaWOIIas cpeaa

DKOJOrHYecKre KPU3UChl M MX MpUudHbL. BosxgelicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpenapl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHOU cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paszpyiienne nouBbl. OXxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpOTIOTEHHOE BO3/ICHCTBME HA PACTUTEIBHBIN U KUBOTHBIM MUp. OXpaHa pacTUTEIHHOTO
U KUBOTHOTO Mupa. OCHOBHBIE NPHUHIMIBI OXpaHbl npuponabl. Kpacueie kauru. Ocobo
oxpansiembie npupoanbie Teppuropuu (OOIIT). Boranuueckue caapl ¥ 300J0THYESCKUE TTAPKH.

OcHOBHbBIE MPUHIUIBI YCTOMYMBOTO Pa3BUTHS YelOBEYECTBA M MPHUPOAbl. PannoHanbHOE
NPUPOJIONIONB30BAHNE H  COXpaHEHHWE Ouoyormueckoro pasHooOpazust 3emmm. OOmme
3aKOHOMEPHOCTH TJI00ANBHBIX SKOJOTHYECKUX KpH3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €ro BEpOSITHBIC MOCIIEACTBUS.

Pa3BuTHe METOI0B MOHUTOPHHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MporeccoB. CUCTEMHbIE
HCCJICIOBAHMS T€pexoJla K pecypcocOeperamiel M KOHKYPEHTOCIIOCOOHOW JHEpPreTHKeE.
buonoruueckoe paszHooOpazme u Omopecypcol. HanmoHanbHble UH(GOPMAIMOHHBIE CHUCTEMBI,
o0ecreunBarOIIMe JOCTYIT K WH(DOPMAIHMH 1O COCTOSHHUIO OTIEIBHBIX BUIOB M IKOCHCTEM.
OcHOBBI  dKOpeaOUIUTAIIMM DSKOCHUCTEM U CIOCO00B OOpbOBI ¢  OHMOMOBPEKICHUSMHU.
PexoHCTpyKIIMS MOPCKUX M HA3€MHBIX SKOCUCTEM.

JdemMoHcTpauuu

Tabmuipr  u cxeMbl:  «3arps3HeHHe aTMocepbl», «3arps3HeHHe TUIpochepb»,
«3arpssHenne mouBb», «[lapHukoBbii  3ddexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTopun», «Mojenu yrnpasisieMoro Mupa».

Ob6opynoBanue: Qororpaduu OXpaHSIEMbIX pACTEeHHH H JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanun, KpacHo! KHUTM peruoHa.
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IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYyYaIOUIUMUCS
IIPOrpaMM CpeHEro 00IIero 0Opa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIEC U MTPEIMETHBIE.

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMbl II0 6I/IOJIOFI/II/I BBIJICJICHBI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HaHHE OOYYaroIIMMHCS  POCCUHMCKOW  Ipa)KJIaHCKON
UJEHTUYHOCTU — TOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOSTEIBLHOCTH U CaMOOMPEJIEICHUIO,
Hanuyue momusayuu K OOy4eHHIO OHWOJIOTUHU, YyeleHanpasieHHoe pazeumue BHYTPEHHUX
yOeXIIeHUI JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IEHHOCTEH M MCTOPUYECKHUX TPAIUIMNA pa3BUTHS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYalOUIMXCS PYKOBOJICTBOBATHCS B
cBOEeH ACATCIIBHOCTU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MMpUCyIUMHU CHUCTEMC
OMOJIOTHYECKOTO0  OOpa3oBaHMsl, Haluyue  HNPABOCO3HAHUA  DKOIOTUYECKON  KYJIbTYpHI,
CcnocobHoCmu cMasums eI U CTPOUTD KU3HEHHbIE TIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOTpaMMbl MO OWOJIOTMH JOCTHUTAIOTCA B €IUHCTBE
y‘-IC6HOI7I U BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJULIMOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, TMPUHATHIMHU B
o01IecTBe MpaBWIaMHM U HOPMaMM TOBEACHHUS M CIOCOOCTBYIOT MpOLECCaM CaMOIO3HAHUA,
CaMOBOCITUTaHUS U CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEU MO3UIIUU JIMYHOCTH, MATPUOTH3MA U
YBaXXEHUA K 3aKOHY U IPABOIOPANKY, YEJIOBEKY Tpyda M CTaplIeMy IIOKOJIECHHUIO, B3aMMHOI'O
YBOXEHUS, OEpeKHOr0  OTHOIICHHWA K  KyJAbTYpHOMY  HACJIEOUI0O U TPAJAULUIM
MHOTOHalMOHAJIBHOTO Hapoaa Pocculickoi @enepannu, NpupoJIe U OKPYKAIOLIEH cpee.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHHS y4eOHOro mpeamera «bHONOTHS» TOMKHBI OTPa’kKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcsi pyKOBOJACTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEN JTUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAllMi, TMO3UTUBHBIX BHYTPEHHHX
yOeXIEeHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHUUCKOTO  OOIIecTBa,
pacuiMpeHre >KU3HEHHOTO OIbITa M OIbITa JIEATEIHHOCTH B IMPOIIECCE pealu3allid OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIMTATEILHOU JCIATCIbHOCTH, B TOM YHUCJIC B HaCTHU.

1) rpakaaHCcKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TMO3UIMK  OOydyalomerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUEC CBOUX KOHCTHTYLMOHHBIX IIpaB H O6$I33HHOCT€I\/II, YBAXCHUC 3dKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW IESATENIBHOCTH IMPH CO3JIaHUU YYEOHBIX IPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENBHBIX 33124, BHITTOJTHEHUU OMOIOTMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTIPENENIATh COOCTBEHHYIO TIO3WIIMIO 10 OTHOIIEHHWIO K  SIBIICHUSM
COBPEMEHHOW KU3HH U OOBSICHSATH €€

YMCHUE YUUTBIBATH B CBOUX )ICfICTBI/ISIX HCO6XO)II/IMOCTI) KOHCTPYKTUBHOI'O BSaHMOJIeﬁCTBHﬂ
TIOJIeH ¢ pa3HBIMU YOKACHUSIMH, KYIbTYPHBIMHU IIEHHOCTSIMU U COI[UATBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYCCTBY B IIPOHECCE COBMECTHOI'O BBIITOJTHCHUSA y’—Ie6HI)IX,
MO3HABATENBHBIX M HCCIEIOBATENbCKUX 3a/a4, YBAKUTEIHHOTO OTHOIICHHUS K MHEHHIO
OTIOHEHTOB NP 00CYXJAEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTh K TYMaHUTapPHON U BOJIOHTEPCKOM EATETHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKJAHCKON WMICHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepe]; PoaumHON, ropocTh 3a CBOM Kpail, CBOIO
Ponuny, cBO# SI3BIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;
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LIEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACJIETUIO M MaMSATHUKAM MPUPOAbI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OLIEHUBATh BKJIAJl POCCHUICKUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTHH,
MOHMMAaHMS 3HAYEHHsA OMOJOTMM B IMO3HAHUM 3aKOHOB MPUPOJBI, B JKU3HU 4YEIOBEKAa U
COBPEMEHHOI'0 00IIECTBA;

ujeitHas yoexx1€HHOCTh, TOTOBHOCTh K CIY)KE€HHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapo/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO MTOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAlIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIECHHE K CBOMM POAMTENSIM, CO3JAaHHIO CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHSITHS IEHHOCTEW CeMEHOM ®KU3HU B COOTBETCTBHUH C TPaIULUsIMU HapoaoB Poccun;

4) 3¢TeTHYECKOIr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBCHHBIX OTHOIICHUH;

MMOHMMAaHHE SMOIIMOHAIBHOTO BO3JACHCTBHS KUBOI MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHIAX HMCKYCCTBA, CTPEMJICHHE NIPOSBISTH
KauyecTBa TBOPUYECKON JIMUHOCTH;

5) ¢pu3nyecKkoro BocnuTaHusi, POPMHPOBAHUS KYJILTYPbI 3I0POBbsI U IMOIMOHAJILHOTO
Os1aronosyqusi:

MMOHMMAaHUE U peaju3alus 3J0pOBOr0 U 0€30MacHOro oOpas3a XKU3HHU (3AOPOBOE MHUTAHUE,
coOI0fieHHe TUTUEHUYECKUX MPaBUI U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHITHA M OTABIXA,
perynspHass (QU3WYECKass aKTHBHOCTH), OEPEeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MYECKOMY U NMCUXUYECKOMY 3I0POBBIO;

MOHMMAHWE IICHHOCTH TPAaBWJI WHIWBHIYAJLHOTO U KOJUIGKTHBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIIUAX, YTPOKAIOIIUX 3JI0POBBIO M KU3HHU JIOCH;

OCO3HAHME TOCIEACTBUNA W HENPUATHS BPEIHBIX NPHUBBIYCK (YIOTpPeOICHUsT aIKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIMTAHUS

TOTOBHOCTD K TPY/Y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPy 101t00ue;

TOTOBHOCTh K aKTHBHOHW JEATCIHOCTH TEXHOJIOTHYECKOW M COIMAILHOW HANPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh U CaMOCTOSITENbHO  BBHIMIONHATH  TaKyHO
NesITeTTHHOCTD;

HMHTEpPEC K pa3NuyHbIM cdepaM MNpodecCHOHATHLHOM ACSITENbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BBIOODP OymyIieit mpodeccuu 1 peaaTnu30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHHUIO HAa TPOTSHKEHHH BCe
KU3HU;

7) 3KOJIOTrM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKHU IIeTIeCO00pa3HOe OTHONICHWE K MPHUPOJEe KaK MCTOYHHKY JKU3HU Ha 3emuie,
OCHOBE €€ CYILLIECTBOBAHMS;

TOBBIIIICHUE YPOBHS JKOJOTUYSCKOW KYJIbTYpBI: TPHUOOPETCHUE OIbITa TUITAHWPOBAHHS
MOCTYIKOB M OIEHKH WX BO3MOXHBIX TOCIEICTBUMN AJIsI OKPYKAIOIIEH CPEIbl;

OCO3HAHHE TII00ABHOTO XapaKTepa KOJOTHUECKUX POOIeM U IMyTe UX PEeIIeHHS,

CIOCOOHOCTh MCIONB30BaTh MPHOOpeTaeMble MPU MU3YYEHUH OMOJOTUU 3HAHUS U YMEHHUS
IpU pEIIeHUHd TPoOJieM, CBS3aHHBIX C PAlMOHANBHBIM TPHPOAOINONIE30BaHUEM (COOIIOICHUE
MPaBWJI TIOBEJICHUS B TIPUPOJIC, HAINIPABJIICHHBIX HAa COXpPAaHCHHE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJOB, SKOCUCTEM, OHOChEpHI);
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AKTUBHOE HENPUATHE ACUCTBUI, MPUHOCAIIMX BpEI OKPYXKAIOUIEH MNPUPOAHON cpere,
YMEHHE NPOTHO3UPOBATH HEOIArONPUATHBIE 3KOJOTMYECKUE IOCIEACTBUS MPEIIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJu4yue pa3BUTOIO DSKOJOIMYECKOIO MBINUICHUS, D3KOJOIMYECKOW KYJIbTYpbI, OIIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUsS PYKOBOJCTBOBATHCS HMH B
MI03HABATEJIbHOM, KOMMYHUKAaTHBHOM M COLIMAJIBHOM NPAKTUKE, TOTOBHOCTHM K YYAaCTUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOIMYECKON HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd M OOIIECTBEHHOH MPAaKTHKH, OCHOBAHHOTO HA JAMAIOre KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YMUTATEIBLCKOW KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBUSA
MEXIY JIFOJIbMU U MIO3HAHUS MUPAa;

MOHMMaHHUE CHeNUPUKN OHOJOTHH KaKk HayKd, OCO3HaHHs €€ ponu B (HOpMUPOBAHUH
paloOHaIbLHOTO0 HAYYHOTO MBIIUICHHSI, CO3JaHUU LEIOCTHOTO MPEICTaBICHHS 00 OKPYKaroIIeM
MUpE KaKk O €IUHCTBE IPUPOJbI, YeJIOBeKa WU O0O0IIecTBa, B IMO3HAHUM HPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHuu MpobdIeM COXpaHeHUsl TIPUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHOH NMBHIIHM3AIMU: OOECTICUCHHUS
HOBOTO YPOBHSI Pa3BUTUS MEAMIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOJIeMBbl pa3BUTHSI YEJIOBEUYECTBA, MIOMCKA ITYTEeH BBIXO/a U3 TI00AIBHBIX
9KOJIOTHYECKHX MPOoO0JIeM U oOecredeHus mepexoia K yCTOWYMBOMY Pa3BUTHUIO, PalliOHAILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OMOJOTMYECKMX 3HAHUM B IIENAX IMOBBIIICHUS 0OIIEH
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH T'PAMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIMOHAIHHOU
rPaMOTHOCTH O0yuaromuxcs, (GopMUPyEeMOil PU U3y4eHUU OUOJIOTHH;

IIOHUMAaHHE CYIIHOCTM METOJOB TIIO3HAHUs, MCIOJb3yEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJBb30BAaTh IOJIydaeMble 3HAHUS ISl aHaluW3a M OObBSICHEHUs SBICHUN
OKpYXXaloIlero Mupa U MPOUCXOIAUIMX B HEM H3MEHEHHUI, yMEHHE JeraTb O00OCHOBAHHbBIE
3aKJIFOYEHHUsT Ha OCHOBE HAyyHbIX (DAaKTOB M HUMEIOIIUXCS JAHHBIX C IEJbI0 IOJY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HCHOJIb30BaTh OHOJOTMYECKHE 3HAHUS JUId pELICHUs
po0JieM B peaNIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE LEHHOCTU HAy4YHOU IEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH NPOEKTHYIO U
HCCIIEI0BATENBCKYIO AESITENBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY O0Opa30oBaHHIO U CaMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUW 1O OHOJIOTMM B COOTBETCTBUU C >KMU3HEHHBIMU
noTPeOHOCTAMMU.

METANIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3ysbTaThl OCBOEHHs y4eOHOro mpenmera «BHOJOTHs» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHUS OOYyYArOIIUXCS  MEKIMCUUIUIMHAPHBIE
(MexTIpeIMETHBIC) OOIICHAYYHBIC TOHSATHUS, OTPAKAOIIHE [[EIOCTHOCTh HAYYHOU KapTHHBI MUPA
U Crienu(pHUKy METOIOB MO3HAHHUS, UCIIONIB3YEMbIX B €CTECTBCHHBIX HayKaX (BEIECTBO, SHEPIHS,
SBJICHHE, TpOIlecC, CUCTeMa, Hay4YHbIH (aKT, NPUHIUI, THUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, UCCIIeOBAaHUE, HAOIIOJCHNUE, U3MEpPEHHe, HKCIEPUMEHT U JApYrHe); yHUBEpCAIbHbIE
yueOHble JeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ecreunBaronife
dbopmupoBanre (HYHKIIMOHATLHONH TPAMOTHOCTH M COITMATBHON KOMIETCHIIMH OO0YYarOluXCs;
CIOCOOHOCTh o0yJaroumxcs HCII0JIb30BaTh OCBOEHHBIE MEXINCLUTIIINHAPHBIE,
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MHUPOBO33PEHYECKHE 3HAHUS M YHUBEpCaJbHble YydeOHbIE ACHCTBHUS B IO3HABATEIBHOU U
COLIMAJIbHOM ITPAKTUKE.

B pesynprate wusydeHuss OHOJOTMM Ha YpOBHE CpeAHero oO0miero oOpa3oBaHUs Y
oOyuatomerocsi OyayT cpopMUpPOBaHbI MO3HABATEIbHbIE YHUBEPCAJIbHBIE y4eOHbIE JEHCTBUS,
KOMMYHHKATHBHBIE YHUBEpCAIbHbIE Y4YeOHbIE JEHCTBUS, pETYJSTHBHbIE YHUBEpPCAJIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MeramnpeaMeTHble pe3ybTaThl OCBOCHHS IPOrpaMMbl CpelHero oomero obpa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ICTBUAMM:

1) 6a30BbIe JIOTHYECKHUE IeHCTBHUS:

caMoCTOSITeNIbHO (GOPMYIUPOBATh M aKTyalH3UpOBaTh MpoOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

UCII0JIb30BATh MPH OCBOCHUH 3HAHHN MPUEMBI JIOTHYECKOTO MBIIUICHHs (aHAIU3a, CHHTE3a,
CpaBHEHHs, Kiaccu(uKanuu, 0O0OOUICHMS), paCKphIBATh CMBICI OHOJOTUYECKUX TOHSITHH
(BBIICIATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATE CBS3H C IPYTHMHU TOHSITHIMH);

ONpEeAEATh LENU JAESITEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCUTD Pe3yIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IENISIMH;

WCTIOJB30BAaTh OMOJIOTUYECKUE TIOHATHS Uit OOBSICHEHHs ()AaKTOB W SIBICHUH >KUBOM
PUPOJIBI;

CTPOUTD JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, ICTYKTUBHBIC, [0 AHAJIOTUH), BBISIBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCMaTPUBAEMBIX SBICHUSX, (POPMYIHPOBATH BHIBOIBI U
3aKJIF0YEHUS,;

MPUMEHSITh CXEMHO-MOJENIbHbIE CpPEACTBa MJisl MPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOILICHUM B M3y4aeMbIX OMOJIOTMUYECKUX OOBEKTaX, a TakKe MPOTHUBOPEUMU Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabathiBaTh IUIaH peLIeHUsS MPOOIeMbl ¢ YIETOM aHaIM3a UMEIOIIMXCS MaTepHalIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€SATEIbHOCTb, OIEHMBAThb COOTBETCTBUE pE3YJIbTATOB LEJM,
OIICHUBATh PUCKH MOCJEICTBUN JESTENbHOCTH;

KOOpJIMHUPOBAaTh U BBINOJHATH padOTy B YCIOBHUSX pEalbHOTO, BUPTYAIbHOIO U
KOMOHWHUPOBAaHHOTO B3aUMOJIECHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

2) 6azoBble HCCIeA0BaTEIbLCKHE IeHCTBHS:

BNIa/IETh HaBBIKAMHU Y4YEOHO-MCCIEAOBATEIbCKOM U MPOEKTHON AESITeNbHOCTH, HaBBIKAMHU
paspenieHus npobiieM, cnocoOOHOCTbIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOUCKY METOOB
pelIeHus MPAKTUUECKHX 3a/]a4, TPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

WCIIOJIb30BAaTh Pa3/IMYHbIE BUJBI JAESITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETANH, PEOOPa30BAHUI0 M TPUMEHEHUIO B YUYEOHBIX CUTYaIlMsAX, B TOM YHUCIE MPHU
CO31aHUM Y4YE€OHBIX M COI[UAIBHBIX TPOEKTOB;

(hopMHpOBATh HAYYHBIM TUIl MBIIJICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMU
MOHSTHSIMH M METOJIaMU;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIE 3a/a4l B OOpPa30BaTEIbHOU [EATENBHOCTH U
KU3HEHHBIX CHTYaIHIX;

BBISIBJISTH IPUUUHHO-CJIE/ICTBEHHBIC CBSI3U U aKTyalIM3UPOBATh 3a7a4y, BEIABUTATh THIIOTE3Y
e€ peleHus, HaXOAUTh AapryMEHThl /Jis JOKa3aTelbCTBA CBOUX YTBEPXKACHUMU, 3a/aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

aHAIIM3UPOBATh MOJTYYCHHBIE B XOJI€ PEIICHUs 3a7aud Pe3yabTaThl, KpUTHUECKU OIICHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;
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OCYILIECTBIIATh LIEJICHANIPABICHHBI IOUCK IIEpEeHOCa CPEeACTB U CIOCO0OB JEHCTBUA B
po(hecCHOHATLHYIO CPEeNy;

yMETh  IEPEHOCUTh 3HAaHUSA B  [I03HABATEJIbHYI0 U  IPAKTUYECKYIO  00JIaCTH
KHU3HEIEATEIbHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BBIIBUI'aTh HOBBIE MJIE€H, MpeasgaraTb OPUIHMHAJIbHBIE IOAXOAbl W PELIEHUs, CTABUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE AIbTEPHATUBHBIE PELLICHMUSL.

3) pabora ¢ undopmanmeii:

OPHEHTUPOBATbCSI B PA3JIMUYHBIX HCTOYHHMKAX HMH(pOpMaluu (TeKcTe yuyeOHOro mocoowus,
HAYYHO-TIOMYJISIPHOW JIUTEpaType, OMOIIOTHYECKUX CIIOBAPSAX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0azax JnaHHBIX, B VIHTepHeTe), aHAIW3UPOBaTh HH(POPMALMUIO pA3NUYHBIX BUAOB U (opMm
NpeCTaBICHUSA, KPUTUYECKH OLICHUBATh €€ TOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;

(GbopMynIMpOBaTh 3allpOChl U NPUMEHSTh pPA3JIMYHbIE METOAbl IPU IIOUCKE M OTOOpE
Ouonornyeckoit mH(GOpMaIK, HeOOXOIUMON /ISl BHIIOJTHEHUS yIeOHBIX 3a/1a4;

IpUOOpeTaTh OMBIT HUCIOJb30BaHUS HH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3TUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAaJbHYI (OpMY HpeICTaBICHHUs OHOIOrMYECKON
uH(popMaImH (CXeMbl, FpapHKH, JUATPAMMBI, TAOJIHIIbI, PUCYHKH U IPYToe);

UCIOJb30BaTh HAyyHBId S3BIK B KauecTBe cpejacTBa Ipu paboTre ¢ OHOIOrHYECcKOil
uHpopMannel: TPUMEHITh XUMUYECKHEe, (PU3NIECKHEe W MaTeMaTUYeCKHe 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCHOJIb30BaTh M IpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJaJIeTh HAaBbIKAMU pPACIO3HABaHUSA W  3alUThl MHGOpMaLMK, HHPOPMALUOHHOM
0€30MacHOCTH JINYHOCTH.

OBgiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY J1eHCTBUSMM:

1) oOenue:

OCYILLECTBIIATh KOMMYHMKAIlUM BO BceX cdepax >KU3HU, aKTMBHO y4acTBOBaTh B JIMAiore
WM TUCKYCCHU IO CYIIECTBY 0OCyxmaemoil Tembl (YMEHHE 3aaBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUSI OTHOCHUTEIbHO BBIMOJIHEHUS Mpe/ylaraéMoi 3a/laud, YYWUTBHIBATh MHTEPECHl U
COTJIACOBAHHOCTb MO3MIUI IPYTrHX YYACTHUKOB THAJTIOTa WK JTUCKYCCUH);

pacrio3HaBaTh HeBepOaIbHbIE CpeACTBA OOIICHNUS, TOHUMAaTh 3HAYEHUE COLMAIbHBIX 3HAKOB,
NPENOCHIIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CHTYallMi, YMETh CMATYATh KOH(IMKTHI M BECTH
HIEPErOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOaMH OOIICHWS W B3aUMOCWCTBHUS, TOHHUMATh HAaMEpPEHHS
JPYTUX JIOJIeH, TPOSBIATh YBAKUTEILHOE OTHOLICHHE K COOECeHUKY M B KOPPEKTHOH (opme
(bopMyIUpOBaTH CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUS C MHCIOJIb30BAaHMEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMAaTh W HCIIOJB30BATh TPEUMYIIECTBA KOMAHIHOW W WHAMBHIYATbHOH pabOTHI TpH
peleHnn 6ronoruyeckoi mpobaeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3auMOAEMCTBUS PU peUICHUH Y4eOHOM 3a1auH;

BbIOMPATh TEMAaTUKY M METOJIbl COBMECTHBIX IEWCTBUI C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 YJeHa KOJUIEKTHBA;

MIPUHUMATh LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPTAaHU30BbIBATh U KOOPJUHUPOBATH 1EHCTBUS
o €€ JOCTHKEHMIO. COCTaBJIATh IUIAH JEHUCTBHUM, paCHpEenesaThb pPOJM C YYETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaTbl COBMECTHOM PabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U KaX/I0T0 YYaCTHHUKA KOMaH/Ibl B OO pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;
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IIpeaaraTb HOBBIE NPOEKTHI, OLICHUBATH WICH C IMO3MIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETUYECKOE IIOBEACHME B PA3NIMYHBIX CUTyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH AeHCTBHAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OWOJIOTUUECKUE 3HAHUS ISl BBIABJIEHUS IpOOJIeM M MX pelIeHUs B
KU3HEHHBIX U YU€OHBIX CUTYAIIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHMH II€JIeBble U CMBICIOBBIE YCTAaHOBKH B CBOUX
JEHCTBUSAX M IIOCTYIIKaxX IO OTHOLICHUIO K JKUBOM IIPUPOJAE, CBOEMY 3JOPOBBIO U 3I0POBBIO
OKPYXKaroIIHX;

CaMOCTOSITENTFHO OCYILECTBIIATh TI03HABATEIFHYIO JIESITEIBHOCTD, BBISBISATH IPOOJIEMBI,
CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBbIE 3aJaud B OOpa30BaTEJbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pEIIEHUsS MPOoOJieMbl C YYETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOro NMpeAMeTa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U IPOSBICHUIO IIUPOKOM 3PYIUIMU B PAa3HBIX O0JIACTSIX
3HaHMUM, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B [E€ATEIBHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HaBbIKAMU MO3HABATENIbHONW pedeKchy Kak 0CO3HAHMsI COBEPIIAEMbIX ACHCTBUHN U
MBICITUTENIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB U OCHOBaHMI, UCIOJIB30BaTh NMPUEMBI pedIeKCuu
JUIsl OLIEHKU CUTYallud, BBIOOPA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHX [P aHAIU3€ PE3YIbTATOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U APYTUX:

MIPUHUMATD ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA,

IIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX [IPH aHAJIN3€ PE3YyIbTaTOB JEATEIBHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UILIUH IPYTroro 4eaoBeKa.

MHNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS conep)kaHMsl ydeOHoro mnpenMera «buosorus» Ha
yriIyOoJaEéHHOM ypOBHE OPMEHTHUPOBAaHbBI Ha o0ecreueHne npoduiabHOro ooydeHus: 00yJyaromuxcs
O6uonoruu. OHU BKIIOYAIOT: creuuduueckue sl OMOJOTMM Hay4yHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBUH MO OCBOEHHUIO, HHTEPIpETalud U NpeoOpa3oBaHUIO 3HAHWM, BHIBI
JESTEIbHOCTH MO TOJIyYEHUIO HOBBIX 3HAHMM M HUX MPUMEHEHHMIO B PA3JIMYHBIX Y4EeOHBIX, a
TaK)K€ B pEAIbHBIX KU3HEHHBIX cUTyauusax. [IpenMeTHble pe3ynbTaThl NPEACTABIEHBI 110 F01aM
U3YYEHHUS.

IIpenmeTtHbie pe3ynbTaThl OCBOeHUs ydeOHoro npeamera «buonorus» B 10 knacce 1omxHbI
OTpaxarh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE W POJU OMOJIOTMU B CHUCTEME €CTECTBEHHBIX HAayK, B
(OpMHpPOBAHUN €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B MO3HAHWU 3aKOHOB TPUPOABI U
pelieHny npodieM paloHaIbHOTO MIPUPOAOIIOIE30BaHNUs, O BKJIa/le POCCUHCKUX U 3apYOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTHHY;
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BJIQJICHUE CHCTEMOI OHMOJOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJAraroliue
OuoNoTHYecKre TEPMHHBI W TOHSATHS (KU3HB, KIETKA, OpPraHW3M, MeTaboJin3M, TrOMeocTas,
CaMOpEeTryJIsILMs, CaMOBOCIPON3BEICHUE, HACTIEACTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Tteopun (kieroyHas teopuss T. IIBanna, M. Illneitnena, P. Bupxosa,
XpPOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuimoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKICHHUS KYJIbTYPHBIX PACTCHHUH), 3aKOHBI (€JMHOOOpa3Msi MOTOMKOB
MEPBOro MOKOJICHUS, PACUICIIEHUs, YUCTOThHI TaMeT, He3aBUCUMOro HacienoBanus I'. Menpens,
FOMOJIOTUYECKUX PSAIOB B HacieAcTBeHHOM wu3MenunBoctd H. WM. BaBuiioBa), mpHUHIUIIBI
(KOMILIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHHWSA, HUCIOJIb3YEMBIX B OMOJOTHYECKUX
HCCJIETOBAHMIX KUBBIX OOBEKTOB (OMUCaHKE, U3MEPEHUE, HAOI0IeHNE, IKCIIEPUMEHT);

YMEHHE BBIJENATH CYLUIECTBEHHbIE IPU3HAKU: BUPYCOB, KIJIETOK IPOKApUOT M 3YKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHHW3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHHUIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CHUCTEM OpPraHOB PACTEHMM, )KMBOTHBIX, Y€JIOBEKa,
MPOLIECCOB  KU3HEACSITENbHOCTH, MPOTEKAIONIMX B OpraHU3Max pacTeHUH, KHUBOTHBIX H
YeJI0BeKa, OMOJIOrMYECKUX TPOLIECCOB: 0OMEHa BemiecTB (MeTaboM3M), IPEBpaIIeHIs SJHEPTHH,
Opo’keHUs, aBTOTPO(HOTrO U reTepoTpodHOr0 THIOB MHUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, raMeTOreHe3a, SMOpUOreHesa, OCTIMOPUOHAIBHOIO PA3BUTHS, PA3MHOXKEHNUS,
WHIUBUAYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOTEHEe3a), B3aMMOJCWCTBUSA T'€HOB, Te€TepO3Hca,
HCKYCCTBEHHOI'O 0TOO0pa;

YMEHHUE YCTAHABIMBATh B3aUMOCBSI3M MEXAYy OPraHOMAAMH KIETKH M HX (DYHKUIUAMU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKIUSIMH, MEKIY OpraHaMu U CUCTEMaMH OPraHOB Y
pacTeHUid, >KMBOTHBIX W YEIOBEKAa W HX (PYHKUUSAMU, MEXKIY CHCTEMaMd OPraHoB U HX
(GYHKIUAMH, MEXIYy dTanamMu OOMEHa BEIECTB, ATallaMHU KJIETOYHOIO LMKJIAa U KU3HEHHBIX
[UKIOB OPraHMU3MOB, OJTalmamMH SMOPHOHAIBHOTO PAa3BUTHUS, TEHOTUIOM U (PEHOTHUIIOM,
¢deHoTunom u paktTopamu cpeabl OOUTaHUS;

YMEHHE BBIABIIATH OTIMYMUTEIbHBIE NPU3HAKM JXUBBIX CHCTEM, B TOM YHCJIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOLIME apryMEHThI, OMOJOIMYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl 0KA3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYII,

YMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4M, BBISBIATh NPUYUHHO-CIEICTBEHHBIE CBA3U MEXTY
UCCIJIETyEMbIMU OMOJIOTMYECKUMU NPOIIECCAMU U SBJIEHUSIMH, JI€laTh BBIBOJIBI U IPOTHO3bI HA
OCHOBaHUU TNIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHATH J1a0OpaTOPHbIE M NpPAaKTHYECKHE padoThl, COOMIOATh IMpaBWiIa MpU
pabote ¢ yueOHbIM U J1a00paTOPHBIM 000pPYyIOBaHHUEM,

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAJIbHBIMU CpPEJICTBAMHU,
bopMynupys 1eNb UCCIIeI0BaHMsI, aHATU3UPOBATh MOJyYSHHbIE PE3yIbTaThl U 1€TaTh BHIBObI;

yMEHHE y4YacTBOBAaTh B Y4YEOHO-HCCIEIOBATEIHCKONH padOTe MO OMOJIOTHH, JKOJOTUU U
MeIUIHe, MPOBOAMMOI Ha 0a3e IIKOJBbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEACTaBIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIIHSIX;

yYMEHHUE OIIEHHUBATh 3TUYECKHUE aCIeKThl COBPEMEHHBIX MCCIIEOBAHUM B 001aCTH OMOJIOTHH
U MEIUIMHBI (KJIOHHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpaBiICHHOE H3MEHEHHE
TeHOMa M CO3JJaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oynymiel npodeccHoHaIbHOU JIEeATENbHOCTH B
oOnactu OMONOTHH, MEULIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEJIbCKOTO X0341iCTBa, MUIIEBOM
IPOMBIIIJICHHOCTH, YIIyOIsATh IO3HABATENbHBIM MHTEpEC, HANpaBJICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccud U TNPOJODKEHHE OHOJIOrMYecKoro oOpa3oBaHUS B
OpraHMu3aUsAX CPEJAHEro MPO(hecCHOHATBHOTO U BHICIIETO 00pa30BaHUs.

[IpenmeTtHbie pe3ynbTaThl OCBOeHUs ydeOHoro npeamera «buonorus» B 11 knacce nomxHbI
OTpaxarh:
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c(OpPMUPOBAHHOCTh 3HAHHUI O MECTe U POJM OMOJOTHMU B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAaHUH COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KAapTHUHBI MHUpPA, B IO3HAHWU 3aKOHOB
IPUPOJBI U PELICHUU JKOJIOTMYECKHX MpOOJIeM YelIOBEYEeCTBa, a TAKKEe B PELICHUH BOIPOCOB
paIoOHaIBHOTO MPHUPOAOINONIL30BaHUsA, U B (OPMUPOBAHWU I[EHHOCTHOTO OTHOIICHUS K
npupoje, OOIIECTBY, YEJIOBEKY, O BKJa/le POCCUMCKMX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHE BIAJEeTh CHUCTEMOW OMOJIOTMYECKUX 3HAHWM, KOTOpas BKJIIOYACT OMNpEeIeNICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJIATAIOIIUX OMOJOTUYECKUX TEPMUHOB U TMOHATHH (BUI,
9KocHucTema, Owocdepa), Owonornueckue Teopuu (dBomronMoHHas Teopus Y. JlapBuHa,
CHHTETHYeCKasi Teopus sBoitorun), ydeHus (A. H. CesepiioBa — 0 MyTSX U HalpaBlICHUSIX
sposonnn, B.U. BepHaackoro — o 6uocdepe), 3akoHbl (reHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinOepra, 3apoapimeBoro cxojactsa K. M. bapa), npaswia (Munumyma 1O. JIubOuxa,
9KOJIOTUYECKON MUPAMUIBI SHEPTHH ), TUTIOTE3bI (rumnoTe3a «mupa PHK» V. I'unbepra);

yMEHUE BIAJETh OCHOBHBIMH METOJIaMU HAY4YHOI'O T[IO3HAHUsS, UCHOJIb3YEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U OSKOCUCTEM (OMHCAHHE, H3MEPEHHE,
HaOJI0/ICHUE, YKCIIEPUMEHT), CIIOCO0aMU BBISBIICHUS W OIEHKHA aHTPOIIOTCHHBIX W3MCHCHUU B
IPUPOJIE;

YMEHHME BBIJIEIATh CYIIECTBEHHbIE IPU3HAKU. BUJOB, OHOIEOIEHO30B, 3KOCUCTEM U
ouocheppl, CTaOMIM3UPYIOLIETO, IBUXKYIIETO M Pa3phIBAIOIIET0 ECTECTBEHHOIO0 0TOOpa,
AJUIONATPUYECKOTO M CUMITATPUYECKOTO BUI000PA30BaHUsI, BIUSHUS JBUXKYIIAX CHJI HBOJIIOIIUN
Ha TeHO(OH] MOMYJALUU, MPUCTOCOOIEHHOCTH OPTaHU3MOB K Cpelie OOUTaHUs, YepeqOBaHUs
HAIPaBJICHUH 3BOJIIOLMHU, KPYTOBOPOTA BEIIECTB U IOTOKA SHEPTUH B IKOCUCTEMAX;

yYMEHHE yCTaHABIMBATh B3aMMOCBS3H MEXKIY MPOLECCAMH SBOJIOIUH, IBUKYITUMHU CUIIAMU
AHTPOIIOTeHEe3a, KOMIIOHEHTAMH pPa3JIMYHBIX DJKOCHUCTEM M MPUCIIOCOOJICHUSIMH K HUM
OpPTaHU3MOB;

YMEHUE BBISBISTH OTIMYUTEIBHBIC TPU3HAKHU JKMBBIX CUCTEM, NMPUCIIOCOOIEHHOCTh BUOB K
cpene obutaHus, aOMOTUYECKHMX M OHMOTUYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBs3Ei
OpraHU3MOB B COOOLIECTBAaX, aHTPOIOT€HHBIX U3MEHEHUH B SKOCHUCTEMAaX CBOEH MECTHOCTH,

YMEHHE HCIIONb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JIOKa3aTelbCTBa POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATUYECKUX TIPYIIII,
B3aMMOCBSI3M OPTaHM3MOB M CpeIbl OOMTaHMsI, €IWHCTBA YEIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHUsT MHOrooOpa3usi BUJOB M SKOCHUCTEM KaK YCIOBHUS COCYLIECTBOBAHMSI HMPHUPOJBI U
YeJI0BEUECTBA;

yMEHHUE peliaTh OMOJOTUYECKHE 3a7a4l, BBISABISITh TPUUUHHO-CIEACTBEHHBIE CBSI3H MEXKIY
UCCIIeTyeMbIMI OMOJIOTUYECKUMU TPOIIECCAMU M SIBIICHUSIMH, JI€aTh BBIBOJBI U MPOTHO3bI Ha
OCHOBaHUU NOJyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJHATH JIa0OpaTOpHbIE U TMpPaKTHYECKHWE pPabOThI, COOMOATh MpaBWiIa MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000pPYA0BaHHUEM,

YMEHHUE BBIIBUTATh THUIIOTE3bI, MPOBEPATh UX OKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
bopMynupys 1eb UCCIe0BaHus, aHATM3UPOBATh MOTYYEHHbIE Pe3yIbTaThl U JIEJIaTh BBIBOIBI,

YMEHHE Yy4YacCTBOBATh B Y4e€OHO-MCCIIENOBATENLCKONW paboTe MO OWONOTHH, IKOJIOTUU U
MEJUIIMHE, TIPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U MYOJMYHO MPEICTABIATH
MOJTy4YEHHBIEC PE3YIbTAThl HA YYCHHUECKUX KOH(PEPECHIINSX;

yMEHUE OIIEHHWBATh THIIOTE3bI M TEOPUU O TPOUCXOXKICHUM OSKU3HHU, 4YeJIOBEeKa U
YeNOBEUYEeCKNX pac, O MPUYMHAX, MOCIEACTBHSIX M CHOC00ax MpeNoTBPALICHUS TII00ATBHBIX
U3MEeHeHul B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBHIOOP Oyayiieil mpodeccnoHalbHON ASSITENFHOCTH B
obmactu  OWMONIOTHMH, DKOJOTHH, TMPUPOJOINONH30BAHMS, MEIUIMHBI, OHOTEXHOJOTHH,
TICUXOJIOTHH, BETEPHUHAPUM, CEITBCKOTO XO3SIMCTBA, MHUIIEBOW MPOMBIIUICHHOCTH, YIIyOJsaTh
MO3HABATE/IPHBIA HMHTEPEC, HAMpaBICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOMICH
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npodeccuu M MPOAOKEHUE OMOJOTHYECKOro O0Opa30oBaHUS B OpPraHU3AIUAX CPETHETO
npo¢eCCHOHATBLHOTO U BBICIIETO 0Opa30BaHMUS.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KonunuyectBo yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3je/ioB U TeM (uudgpossbie)
Ne n/m Kontpoabnbie | IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
1 buonorus kak Hayka 1 Bubmorexa LIOK
. https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
2 X
MBHIC CHCTOMBL H 1 MSyHCHAC 2 https://m.edso00.ru/7f41c292
bubmuorexa [JOK
b .
3 HOOTIA IICTIEH 2 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 X
MMHYECKasi OpraHu3anus KIETKH 10 1 https://m.eds0o.ru/7f41c292
5 C o 3 5 bubmuorexa [JOK
TPOCHIE I QYHIII IIETIH https://m.edsoo.ru/7f41c292
6 OOMeH BeleCTB U NPeBpallleHne YSHEPTUH B 9 1 bubnnorexka [JOK
KJIETKE https://m.edsoo.ru/7f41c292
4 HacnencrBennas nngopmarus u 9 05 bubnnorexka [JOK
peanuzanus e€ B KIETKe ' https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
e .
8 VISHCHHBIH HHICT KICTE 6 L https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1 1.5 https://m.eds00.ru/7f41c292
bu6mmoreka [JOK
10 Pa3sMHOX€EHUE U pa3BUTHE OPraHU3MOB 8 1 1.5 hitps://m.eds00.ru/7f41c292
I'eneTnka — HayKa 0 HACIEICTBEHHOCTH U bubnuotexa [JOK
11 2 1 0.5
HW3MEHYHUBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41¢c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

12 3ak 10 1 bubmuorexa [JOK
HOTDNEpTOET TEETheroT https://m.edso00.ru/7f41c292
13 3 6 1 bubnuorexa [JOK
o e https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
* e eionee ’ : 0 https://m.edso0.ru/7f41c292
bubnnorexa [HOK
15 Cenekuust OpraHu3MoB 4 1 https://m.edsoo.ru/7f41c292
16 b 6 4 bubanoreka [IOK
MOTCXHOJIOTUA U CHHTCTHYCCKAsA ONOJIOT U https://m.edsoo.ru/7f41C292
bubnnorexa [HOK
. Pesepeioc mpen : ! https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 102 . 12
ITPOI'PAMME
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11 KUIIACC

KosnunuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Kourpoapurie TpakTuteckue o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
3apoXxACHUE U pa3BUTHE
1 3B§HIO§I/IOHHBI£ MpEeACTABJICHUH B 4 Bubmmorexa IOK
https://m.edsoo.ru/7f41cc74
OmoIoTN
. bubnuorexa [IOK
2 MuUKpO3BONIOLMS U €€ PE3YIbTATHI 14 2 https://m.edsoo.ru/7fA1cc74
3 Makpo3Bostonus U €€ pe3yabTarhl 6 1 Bubamorexa LOK
https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHne u pa3BUTHE KU3HU 15 15 bubnnoreka [JOK
Ha 3emie https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yeaoBeka — 10 1 1 bubmuoreka [IOK
aHTPOIIOTEHE3 https://m.edsoo.ru/7f41cc74
DKoJ0rus — Hayka o
6 B3aMMOOTHOILIEHUAX OPTraHU3MOB U 3 05 bubnuoreka [JOK
Ha/IOPTaHU3MEHHBIX CHCTEM C ' https://m.edsoo.ru/7f41cc74
OKpY>Karollen cpenon
but6mmoreka [IOK
7 OpraHu3Mmsl 1 cpefia 0OuTaHHs 9 1 1.5 httos://m.eds0o.ru/7f41cc74
. bu6nuorexa [IOK
8 JKOIIOTHS BHAOB H MONy AL o 05 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. 12 05 but6mmoreka [IOK
DKOJIOTHIECKUE CHCTEMBI ' https://m.edsoo.ru/7f41cc74
10 buocdepa — rinobanbHas 6 1 bubnuoteka [JOK
HKOCHCTEMA https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

11 YenoBeK U OKPYKAKOLIAAg Cpeaa 6 bubmmorexa [IOK
JIOB )41 S
Py Has cpelt https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
12 Peseparoe Bpems 8 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 102 75

[TPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
N Tema ypoka KonTtpoJibHebie tuppossle
n/n Bcero IIpakTnyeckue padoTel o0pasoBarejbHbIE
padoThI
pecypchbl
buosnorus kak KoMIIEKCHas bubnuorexa [JOK
1 HayKa M KaK 9aCTh COBPEMEHHOTO 1 https://m.edsoo.ru/863e6122ht
o01mecTBa tps://m.edso0.ru/863e632a
. bubnuorexa [HOK
2 JKvBBIE cHCTEMBI M UX CBOKCTBA 1 https://m.eds00.ru/863e6564
YpoBHEBasi OpraHu3aIys KUBbIX https://resh.edu.ru/subject/less
3 1
CHCTEM on/5383/
HcTopust OTKPBITHSI U U3YUCHHUS https://resh.edu.ru/subject/less
4 1
kietku. Knerounas teopus on/5383/
Meronasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTnueckas pabora
5 «3y4deHne METOA0B KIIETOYHON 1 05 bubnmnorexa [JOK
ouonoruu (xpomarorpadus, ' https://m.edso0.ru/863e6122
aneKTpodopes,
g depeHIanbHoe
neHrpudyruponanue, [1L[P)»
6 XUMHUYECKHUM COCTAB KICTKH 1 bubmmorexa LIOK
https://m.edsoo.ru/863e674e
7 MuHepanbHbIE BEIIECTBA KIIETKH, 1 bubnunorexa LIOK
UX OHMOJIOTHYECKas POJTb https://m.edsoo.ru/863e674e
8 Oprannyeckue BEIECTBA KIETKU 1 0.5 bu6nuoreka [IOK
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https://m.edsoo.ru/863e6564
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

— Oenku. JJabopaTopHas pabora
«ObHapyxeHue OEIKOB ¢
MOMOIIbIO Ka4YeCTBEHHBIX
peaKkuuii»

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

9 CsoiicTBa, Ki1accuduxanus u bubnuorexa [JOK
byHKIHUN O€IKOB https://m.edso0.ru/863e6b72
10 Opranuyeckue BEIEeCTBA KIETKU Bubmuotexa [JOK
— YIJICBOJIBI https://m.edso0.ru/863e6870
1 Oprannueckue BeniecTBa KJIETKH bubnmnoreka [JOK
— JIMTTHAJIBI https://m.edso0.ru/863e6870
Hyxneunossie kucnotsl. JJTHK u
PHK. JIaboparopHnas pabota
12 <(I/ICCJIGI[OBEHI/IepHYKJIIZI/IHOBLIX 0.5 Bubmmorexa IOK
https://m.edso0.ru/863e6d5¢c
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3TUYHBIX OPTaHU3MOBY
Crpoenue n ki ATO.
13 I[pl;me HYKJI(IC)ZI;I/I,IZ-[ITPI/I(I)OC(I)aTH bubnmoreia LIOK
https://m.edso0.ru/863e6d5¢c
(HTD)
CexBennpoBanue [JHK. Mertoss
14 T€HOMHKH, TPAHCKPUIITOMHUKH, bubnuoreka [JOK
POTEOMHKH .MeTOIbI https://m.edso0.ru/863e7aae
CTPYKTYpHOU Onooruu
. bubmuotexa [JOK
15 Merozst crpyKtypioit Gosorin https://m.edsoo.ru/863e7aae
Tunbl KIETOK. but6mmoreka [IOK
16 [IpokaproTHyeckas KiIeTKa https://m.edsoo.ru/863e7aae
17 CrpoeHnue 3ykapuoTUYECKOn 05 bubnuotexa [JOK

kneTku. [IpakTrueckas pabota

https://m.edso0.ru/863e7aae

39



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
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https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e7aae

«3yueHne CBOMCTB KJIETOYHOMH

MeMOpaHbI»
18 IToBepXHOCTHBIN anmapart KJISTKH buomorexa LIOK
https://m.edsoo.ru/863e7aae
OnHOMEMOpaHHBIE OPraHOU B
kierku. [Ipakruyeckas pabora
19 «I/I3yqu1/1§ JIBAYKEHUS P 0.5 bubmorexa HOK
https://m.edsoo0.ru/863e7aae
IIUTOILIA3MbI B PACTUTEIIbHBIX
KJICTKax»
IToryaBTOHOMHBIE OPTaHOUIBI
KJICTKW: MUTOXOHJIPHH,
riactusl. JlabopatopHas pabora bubnuoreka [{OK
20 0.5
«HccnenoBanue mia3mMonusa u https://m.edsoo.ru/863e7aae
JIeTIa3MOJIN3a B PACTUTEIIbHBIX
KIIETKax»
HememOpaHHbIe OpraHOUIBI
21 KIIETKHU. IC):TpOGHI/Iep U QYHKIIUU bubmmoreia LIOK
https://m.edsoo.ru/863e7aae
saapa
CpaBHUTENbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JlabopaTtopHas bubmuoreka [IOK
22
pabota «/3ydyeHue cTpoeHHs https://m.edsoo.ru/863e7aae
KJIETOK Pa3JIMIHBIX OPTaHU3MOBY
KonTponbHas pabora no teme
23 «CTpoenue 1 PyHKIUU KISTKU» 05
ACCUMUIISIITUS ¥ TUCCUMIIISIIHS
24 — JIB€ CTOPOHBI METa0OIU3MA. but6mmoreka [IOK

Tumer oOMeHa BeecTs.
JlaGoparopHas paboTa

https://m.edso00.ru/863e766¢
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«3yueHne KaTaIuTHYeCKOU
AKTHBHOCTH ()epMEHTOB (Ha
pUMepe aMHUJIa3bl WIN
KaTayasbl)»

DepMeHTaTUBHBIN XapaKTep
peaxkuil KJIeTOYHOTro
MeTrabonusma. JlaboparopHas
pabota «3yuenue

bubnuoreka [{OK

25 (epMEHTAaTUBHOT'O PACIICIIICHUS 05 https://m.edso00.ru/863e6b72
MIEPOKCHIa BOJIOPO/IA B
PACTUTEILHBIX U )KUBOTHBIX
KIIETKaxX»
benku-akTuBaTopel u OenKu- bubnuoreka [{OK
26 UHTUOUTOPBI https://m.edso0.ru/863e6b72
97 ABTOTpO(DHBINH THIT 0OMEHa bubmuotexa [IOK
BEILIECTB https://m.edso0.ru/863e7c98
but6mmoreka [IOK
28 botociTes https://m.edso0.ru/863e7c98
XemocuHnres. JlaboparopHast
29 paborta «CpaBHeHHIe) Hp(I))HeCCOB 0.5 Bubmmorexa IOK
https://m.edso0.ru/863e7c98
(doTOoCHHTE3a M XEMOCHHTE3a»
AHa’poOHBIC OPTaHU3MBL. Bup
Oopoxenus. JlabopaTopHas pabora bubnmnorexa [JOK
30 «CpaBHEHHE TIPOIIECCOB https://m.edsoo.ru/863e796e
OpOXEHUS U JTBIXaHUS»
AdpoOHBIE OpraHUu3MBbl. JTarnbl bubmuorexa [JOK
31 SHEPreTUIeCKOro ooMeHa https://m.edso0.ru/863e796e
32 DHeprus MeMOpPaHHOTO bubnuotexa [JOK
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rpanuenTta npotoHoB. CHHTE3
AT®: pabora nporoHHoit ATD-

https://m.edso0.ru/863e796e

CHUHTa3bI
33 Peakuyu MaTpuyHOro CUHTE3a bubmorexa HOK
https://m.edsoo.ru/863e796e
34 TpaHckpunuus — MaTpUYHBIN Bubmuotexa [JOK
cunre3 PHK https://m.edso0.ru/863e796e
35 Tpaucnsauus u e€ sTarnbl bubmorexa [IOK
https://m.edsoo.ru/863e796e
KoaupoBanue aMHHOKHCIIOT.
36 Pofllb II))I/I6OCOM B OMOCHHTE3€E bubnnorexa LIOK
https://m.edso0.ru/863e796e
Oenka
37 Opranu3zanus reHoma y bu6nmorexa LIOK
POKAPHOT U 3YKAPHOT https://m.edsoo.ru/863e7aae
38 MonexysipHbIe MEXaHU3MBbI bubnuoreka [JOK
IKCIPECCHH TEHOB Y DYKapUOT https://m.edso00.ru/863e7aae
Bupycbl — BHEKJIeTOUHbBIE
39 (GOpMBbI )KU3HU U OOJIUTaTHbIE 05 bubmuoreka [IOK
napas3utel. [IpakTrueckas padboTa ' https://m.edso0.ru/863e7540
«Co31aHne MOJIeTTH BUPYyCa»
40 Bupycuble 3a001eBaHus bubnuoreka [JOK
YeJI0BEKa, )KUBOTHBIX, PACTCHHI. https://m.eds00.ru/863e7540
a1 HanotexHoiorus B OMOJIOTUH U bubnunoreka LIOK
MEIUIIIHE https://m.edso00.ru/863e7aae
42 JKu3HeHHBIN UKIT KICTKH buommorexa LIOK
https://m.edsoo.ru/863e7dc4
43 Martpuusnsiii cuare3 JJTHK Bubmmorexa HOK

https://m.eds00.ru/863e796e
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XpomocoMmsl. JTaboparopHas

bu6nunoreka LIOK

44 0 1 0.5
paboTa «XISYHCHHIC XpOMOCOM Ha https://m.edso0.ru/863e7aae
FOTOBBIX MUKPOIMpErapaTax»

but6mmoreka [IOK
4 _
> Jlenenue KIeTkH — MHTO3 https://m.edso00.ru/863e7aae
Tunel knetok. Kapuokunes u

46 u:g(())::l igéifozlizp;;:osa B 0.5 bubmorexa HOK
P g ' https://m.edsoo.ru/863e7aae
KJIETKaX KOHUMKa KOPEIIKa JTyKa
(Ha TOTOBBIX MHKPOIIpEIapaTax)»

47 Peryusinus ;KU3HEHHOIO LUK bubnuoreka [IOK
KJIETOK https://m.edsoo.ru/863e7aae

bubnuoreka [{OK
O
48 PTAHHIM KAk CHIHOE HeNoc https://m.edsoo.ru/863e7aae
T HUE TKaHel )
P . i https://m.edso0.ru/863e7aae
pacTeHuir»
T .
o | e o o
patop p . ' https://m.edso0.ru/863e7aae
«3y4eHune TKaHEeH KUBOTHBIX»
Oprassl. CHUCTEMBI OPTraHOB.

51 JlaGopartopHas paboTa 0.5 bubnuoreka [JOK
«/3y4yeHue opraHoB IIBETKOBOT'O ' https://m.edsoo.ru/863e7aae
pacTeHus»

bubnunoreka LIOK
O
52 11Opa Teita OprafusMon https://m.edso0.ru/863e7aae
53 JIBrKeHne OpraHn3mMoB bubnmorexa LHOK

https://m.edsoo.ru/863e7aae
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bu6mmoreka [IOK

>4 Hirarine opranusmos https://m.edsoo.ru/863e7aae
[IuTanue MO3BOHOYHBIX
55 KUBOTHBIX. [InieBapuTenpHas bubmmorexa LIOK
https://m.edsoo.ru/863e7aae
CUCTEMa YelloBeKa
bubmuorexa [JOK
>0 Jletxaiite Opraii3Mos https://m.edsoo.ru/863e7aae
57 JlprxaHue 1mo3BOHOYHBIX bubnnoreka [JOK
KUBOTHBIX U YEJIOBEKA https://m.edsoo0.ru/863e7aae
58 TpancnopT BewEeCTB y bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/863e7aae
KpoBeHocHas cucrema
59 1'[(1;)3BOHO‘IHLIX YKUBOTHBIX U bubmmoteia LIOK
https://m.edsoo.ru/863e7aae
YeJIoBeKa
60 Boinenenue y opranu3mMos Bubmiorexa LIOK
https://m.edsoo.ru/863e7aae
61 3amura y OpraHu3MoB. bubnmnoreka [JOK
HNmMyHHast cuctema 4eoBeKa https://m.edsoo.ru/863e7aae
PazgpaxxumocTs n perymsus y bubnuoreka [IOK
62
OpPTraHU3MOB. https://m.edsoo.ru/863e7aae
['ymopanbHast perynsius u
63 BIJ}II,Z[OprI/IHHaSI EI/IC’}FICMI; KUBOTHBIX bubmorexa LIOK
https://m.edso0.ru/863e7aae
U YeJioBeKa
KonTponbhas pabota no teme
64 «Ctpoenue u (HyHKIHA
OpTraHU3MOB»
65 DopMBbl pa3MHOKEHHUS bubnuoreka [IOK

OpraHU3MOB

https://m.edso00.ru/863e81b6
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66

ITonoBoe pasMHOXKEHUE

but6mmoreka [IOK
https://m.eds00.ru/863e831e

67

Metiio3

but6mmoreka [IOK
https://m.edso0.ru/863e7f4a

68

I"ameTorenes. OGpa3zoBanue U
pa3BUTHE NOJIOBBIX KIIETOK.
JlaGopaTtopHnast pabota
«3y4eHune CTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»

0.5

but6mmoreka [IOK
https://m.edso0.ru/863e8436

69

I/IHI[I/IBI/IIlyaJH)HOG PasBUTHC
OpPTaHU3MOB — OHTOTCHE3.
3akyajKa OpraHoOB U TKaHEW U3
3apOJIBIIIEBbIX JINCTKOB

bubmnorexa IJOK
https://m.eds00.ru/863e8436

70

Poct u pazBuTHE KUBOTHBIX.
JlaGopaTtopHnast pabota
«BpIsBIEHNE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
IT03BOHOYHBIX KUBOTHBIX>»

bubnuoreka [TOK
https://m.edso0.ru/863e7aae

71

PasMHOkeHuE U pa3BuTHe
pactenuii. JlaboparopHas padota
«CTpoeHHe OpraHoB
Pa3sMHOXKEHHUS BBICIINX
pacTeHHi1» M03BOHOYHBIX
KUBOTHBIX»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863e7aae

72

KonTponbhas paboTta mno reme
«DOopMBI pa3MHOKEHHUS
OpraHU3MOB»

0.5
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HCTOpI/IH CTaHOBJICHUA U

but6mmoreka [IOK

3 Pa3BHUTHUS TCHETHKH KaK HAYKH https://m.edsoo0.ru/863e7aae
OcHOBHBIE TOHATHS U CUMBOJIBI
reHetuku. JJaboparopnas pabora bubnuorexa [JOK

74 0.5
«JIpo3odmuiia Kak 0ObEKT https://m.edsoo.ru/863e7aae
TE€HETUYECKUX UCCIIETOBAHUI»
3aKOHOMEPHOCTH HACJIEeI0BaHUs
npu3HaKoB. MoHOruOpuUIHOE

75 ckpemmBanue. [Ipakruueckas 05 bubnnorexa [JOK
pabora "U3yueHue pe3ybpTaToB https://m.edso00.ru/863e8878
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo30huier”

76 [HuTonornyeckre OCHOBEI bu6mmoteka LIOK
MOHOTHOPHUIHOTO CKpPEIINBaAHUS https://m.edsoo.ru/863e8878

77 AHanu3upyolee CKpeluBaHue. bubmuoreka [IOK
Henonxroe nomuHMpOBaHme https://m.edsoo.ru/863e7aae
Jurnbpuanoe CKpenrBaHue.

[TpakTnueckas pabora
78 «gsyquHe pGSI;IJ'IBTaTOB 0.5 bubamoreta LIOK
https://m.edso0.ru/863e89a4
JUTHOPHTHOTO CKPEIIUBAHUS Y
O30 UITBD»

79 [{uTonornyeckre OCHOBBI bubnmnorexa [JOK
JUTHOPHUTHOTO CKPEUIHMBAHHS https://m.edsoo.ru/863e89a4
CreruieHHOe HaclIeIOBaHNUE bubnunoreka LIOK

80 NPU3HAKOB https://m.eds00.ru/863e8c60
XpoMOCOMHast TEOpHs BuGmmorexa LIOK

81 HaclieIcTBEeHHOCTH. [ 'eHeTnKa

moJjia

https://m.edso0.ru/863e8c60
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bu6mmoreka [IOK

82 Penieria nona https://m.eds00.ru/863e8¢60
83 I'eHOTHIT KaK IEIIOCTHAS CUCTEMa bubmmorexa LIOK
https://m.edso0.ru/863e8c60
['eHeTHyecKkuii KOHTPOIIb
84 pa3BUTHS pacTEHUI p)KI/IBOTHBIX u Bubmiorexa LIOK
’ https://m.edsoo.ru/863e7aae
YelloBeKa
85 M3mMeH4nBOCTh IPU3HAKOB. Buasl bubnuoreka [IOK
U3MECHUYUBOCTH https://m.edsoo.ru/863e8efe
86 MonudukanronHas bubnuorexa [JOK
U3MEHYUBOCTh https://m.edsoo.ru/863e8efe
Bapuanmonssiii psig u
BapuallMOHHas KpUBas.
JlaGopaTtopHnas pabota
«HccnenoBanue
87 SaKOHOI\I/I[epHOCTeﬁ 0.5 bubamorexa HOK
. https://m.edsoo.ru/863e7aae
MOAU(PUKAITTOHHON
n3MeH4nBOCTH. [locTpoeHue
BapHAIMOHHOTO PsAJa U
BAPUALMOHHOW KPUBON»
I'eHOTUIIMYECKAST N3MEHYUBOCTb. bu6mmoreka [IOK
88 KoMOuHaTHBHAs H3MEHUYHNBOCTD https://m.edso00.ru/863e7aae
MyTtannoHHas ©3MEHYHBOCTb.
[TpakTudeckas pabora «MyTtanuu bubnuoreka [IOK
89 y apo30¢uiIbl (Ha TOTOBBIX 0.5 https://m.edsoo.ru/863e7aae
MHKpOTIperapaTax)»
90 3aKOHOMEPHOCTH MYTAIMOHHOTO bubnmnoreka [JOK

npouecca. JNUreHEeTHKa U

https://m.edso0.ru/863e7aae
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SIMUI'CHOMHKA

91

I'eneTnka yemoBeka.
[IpakTrueckas padota
«CocTaBlicHUE U aHAJIN3
POAOCIIOBHOM»

0.5

bubnunoreka LIOK
https://m.eds00.ru/863e86f2

92

MeToabl MEIUIINHCKON IE€HETUKH.
3HaueHHEe MEIUIIMHCKON
TEHETUKH B MIPEIOTBPAILCHUH U
JIEYEHUU T€HETHYECKUX
3a00J1eBaHMM YeoBeKa"

bubnuoreka [{OK
https://m.edsoo0.ru/863e8612

93

KonrponbHas padora mo reme
"HaclieicCTBEHHOCTb.
HN3menuuBocTs. I'eHeTHKA
yeJioBeka'

94

OcCHOBHBIE IOHATHS CEEKIUH.
JlaGopaTtopHnast pabota
«3y4eHne COpTOB KyJIbTYPHBIX
pacTeHn U OPOJ JOMAIIHUX
KUBOTHBIX»

0.5

but6mmoreka [IOK
https://m.edsoo0.ru/863e9214

95

MeTto/1bI cCeNeKIIMOHHON pabOoThI.
JlaGoparopHas paboTa
«M3y4yeHne MeToJI0B CeNeKINH
pacTeHun»

0.5

bu6nmorexa LIOK
https://m.edso0.ru/863e9214

96

JlocTrKeHus CelleKIMn PacTeHUI
1 KUBOTHBIX. [IpakTrnueckas
pabota «IIpuBHBKa pacTeHU»

but6mmoreka [IOK
https://m.edso0.ru/863e9214

97

CoxpaHeHnue, U3yyeHue u
UCIIOJIb30BaHNE T€HETUYECKUX

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
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pecypcoB

buorexHonorus kak Hayka u
OTpacib MPOU3BOJCTBA.

bubnuorexa [JOK
%8 ?;j;:;;?jgiﬁi? L 05 https://m.edsLoIo.ru/863e9336
OMOTEXHOIOTUN»
99 OCHOBHbIE HAIIPABJICHUS 1 bubnmoreka [JOK
CUHTETHYECKOH OMoIorun https://m.edso00.ru/863e9336
100 XpoMOCOMHas U TeHHas 1 bubnmnoreka [JOK
WH)KCHEPHUs https://m.edso0.ru/863e9336
bubnuoreka [{OK
101 MenuiuHckue OMOTEXHOJIOTUH 1 https://m.e dsc])_]é). (1/36369336
102 Wrorosast koHTpobHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne uudposbie
KonTpoabubie | IlpakTuueckue
n/n Tema ypoka Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [IOK
1 €] 4. 1
pomonHoHas Teopis 1. Jlapeiia https://m.edso0.ru/863ea20e
2 JBHoKyIME CHIIBI SBOJIFOLMHA BUIOB 110 Y. 1 bubmnorexa IIOK
JapBuny https://m.edsoo.ru/863ea20e
Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIN U bubnmnorexa [JOK
3 . 1
MCKYCCTBEHHBIN 0TOOD https://m.edsoo.ru/863ea20e
4 DOopMHUPOBAHUE CUHTETUYECKON TEOPUHU 1 bubnuoreka [{OK
3BOJIIOLIUH https://m.edso0.ru/863e99c6
5 Oransl 3BOJIIOIIMOHHOTO Mpoliecca: 1 bubnuorexa [IOK
MHUKPOIBOJIOIHS ¥ MaKPOIBOIFOIIHS https://m.edsoo0.ru/863e7aae
5 [Tonmynsauus — smeMeHTapHas eIUHULA 1 bubmmoreka [IOK
3BOJIOLIUU https://m.edso0.ru/863e99c6
3aKOH reHeTHYeCcKoro paBHoBecus JIx.
Xapau, B. Baitn6epra. Jlabopatopnas bubnuoreka [JOK
5 1 0.5 .
pabota «BpIsiBI€HNE U3MEHUUBOCTH Y https://m.edsoo.ru/863e7aae
oco0eit 0HOTO BH1a»
bub6 OK
8 DneMeHTapHbIe PaKTOPHI IBOTIOIUN 1 htI/tIp::I;/?nT.eeI;asi.ru /86367336
Dddext ocnoBarens. IhdexT OyTHUIOYHOTO bubnmnoreka [JOK
9 1 .
TOPJIBIIIKA https://m.edsoo.ru/863e7aae
10 Murpauuu. M3omsmumn nomynsnui: 1 bubnuoreka [JOK
reorpadudeckasi, OnoJornyecKas https://m.edsoo.ru/863e7aae
11 EcrecTBeHHBII 0TOOp — HaNPaBIAIOMINN 1 bubmuoreka [IOK
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(bakTop BONIOLHIH

https://m.edso0.ru/863e7aae

bubnunoreka LIOK

12 Honosoit orbop https://m.edsoo.ru/863e7aae
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpO3BOTIONHH. JlaboparopHas bubmmoreka [JOK

13 0.5
pabota «M3y4yenue apoMop}Ho30B u https://m.edsoo.ru/863e9cle
WJIMO0AIANTaMi Y PACTEHUM U )KUBOTHBIX»

[Ipumeps! npucnocodaeHuit y OpraHu3MoB:
Mopdonoruueckue, GU3NOIOTHUECKUE,

14 OMOXHMMUYECKHUE, TOBEIEHYECKHUE. 05 bubmnorexa IIOK
JlaboparopHas pabota «IIpucrnocobneHus ' https://m.edsoo.ru/863e9fde
OpPraHU3MOB M UX OTHOCHUTEJIbHAS
11eecoo0pa3HOCTh»

Bupn, ero kpurepuu u CTpyKTypa.
15 HagopaTopI;a;I §a60Ta «Ié};(aByI-II)eHI/Ie BUJIOB 0.5 bubamorexa [OK
https://m.edsoo.ru/863e7aae
0 MOP(OTOTUIECKOMY KPUTEPHUIO»
but6mmoreka [IOK

16 CTpyKTypa Biiza https://m.edsoo.ru/863e7aae
Bunoo6pa3oBanue kak pe3ynbTar

17 Mm]jpoalfon}ounn. CBSI3IIj MzKpoaBomouI/m Hu bubmmorexa HOK

https://m.edsoo.ru/863e7aae
AMUAEMHOIOTHH
KonTponbHas pabota no teme

18 "MUKpO3BOIIOLHUS U €€ pe3yIbTaThl"

Makpossomtonus. [Taneonronorunueckue bu6nuoreka [JOK

19 METOJIbI U3yUYECHUS IBOITIOIIHH https://m.edsoo.ru/863e9cle
buoreorpaguueckue MeTobl N3YUEHUS bubmuorexa [JOK

20 HBOJTIONNHN https://m.edsoo0.ru/863e7aae

21 OMOPHOJIOTHYECKHE U CPABHUTEITHHO- bubnmnoreka [JOK
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MOp(l)OJ'IOl"I/I‘ICCKI/Ie MCTOABI U3YUYCHUIA
9BOJJIOINHU

https://m.edso0.ru/863e7aae

MOJ'ICKy.]'IS[pHO-FeHeTI/I‘IeCKI/IC,

but6mmoreka [IOK

22 OMOXMMHYECKHE U MAaTEeMAaTUYECKUE METOIbI https://m.edso0.ru/863e7aae
M3YYEHHSI SBOJIIOLUT
23 OO61mue 3aKOHOMEPHOCTH BOJTIOIUH bubmorexa HOK
https://m.edso0.ru/863e7aae
AnantuBHas paguanus. HepaBHoMepHOCTD bubnnorexa [JOK
24
TEMIIOB DBOJIFOLIUNA https://m.edsoo.ru/863e7aae
o5 Hayunble runore3bsl NpOUCXOKACHUS KU3HH bubnnorexa [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
26 JloHay4yHbI€ PEACTABIEHUS O 3apOKICHUN bubnuoreka [IOK
KU3HU https://m.edso0.ru/863e99c6

97 OCHOBHBIE 3Talnbl HEOPTaHUYECKOU bubnmnorexa [JOK

3BOJFOLUH https://m.edsoo.ru/863e7aae

28 ['umoTessl 3apokKACHUS KUZHU Bubmmorexa IOK
https://m.edsoo.ru/863ea5a6

Hctopus 3eMin 1 METO/IbI €€ N3yUeHHS.
JIaGoparopHas pabota «3yuenue u bubmuorexa [IOK
29 0.5
OITMCAHUE UCKOIIAEMBIX OCTATKOB APEBHUX https://m.edso0.ru/863e7aae
OpPraHU3MOB»

30 HavanpHbie 3Tanbl opraHMuecKkoi 3BOTIOLUN Bubmmorexa IOK
https://m.edsoo.ru/863ea48e
but6mmoreka [IOK

31 DBOJTIOLHUS DYKAPUOT https://m.edsoo.ru/863ea48e

OCHOBHBIE 3TaIbI YBOJIOIMH PACTUTEILHOTO BuGmorexa LOK

32 mupa. [IpakTudeckas padora «l3ydenue 0.5

0COOEHHOCTEH CTPOEHUS PaCTEHUHN Pa3HbIX

https://m.edso0.ru/863ea8bc
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OTACIOB»

OCHOBHBIC 3TAIIBI 3BOJIFOIIUH )KUBOTHOI'O

bu6mmoreka [IOK

33 Mupa https://m.edsoo.ru/863ea8bc
OBosronus )KUBOTHBIX. [IpakTrueckas
34 pa60TaL:<I/I3yquHe OCO6€II){H0CT€I71 CTpOCHUS 0.5 Bu6morexa LIOK
https://m.edso0.ru/863ea8bc
MMO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U bubnuoreka [IOK
eproIam https://m.edso0.ru/863ea6be
36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE bubnnorexa [HOK
KPHU3KCHI IPOIILIOTO https://m.edso0.ru/863e7aae
37 CoBpeMeHHbIN SKOJIOTHYECKUN KPU3HUC, €T0 bubnnoreka [JOK
0COOEHHOCTH https://m.edsoo.ru/863e7aae
CoBpeMeHHas cucTeMa OpraHuYecKoro bubnnoreka [JOK
38 )
MPOILIIOTO https://m.edso0.ru/863e7aae
39 OCHOBHBIE CHCTEMATHYECKUE TPYIIIIBI bubnmnoreka [JOK
OpPTraHHU3MOB https://m.edso00.ru/863e7aae
40 AHTpPOIIOJIOTHSI — HayKa O YEJIOBEKE bubamorexa LIOK
https://m.edsoo.ru/863eac2c
41 PasButne npencraBiaeHui 0 MPOUCXOKACHUN bubnnorexka [JOK
JeJIoBeKa https://m.edsoo.ru/863eac2c
MecTo yenoBeka B CUCTEME OPraHUYECKOTIO
Mmupa. Jlaboparopnas padota «HM3yuenue bubnnorexka [HOK
42 . 0.5 .
O0COOCHHOCTEH CTPOCHUS CKeJIeTa YeIIOBEKa, https://m.edso0.ru/863eac2c
CBSI3aHHBIX C MPSIMOXOXKIACHUEM»
43 JIBM>KyIIMe CUiIbl aHTPOIIOTEHE3a Bubmiorexa LIOK
https://m.edsoo.ru/863ead44
44 CooTHo1IeHre OMOJIOTHYECKUX U bubnuorexa [JOK

COLIMAJIbHBIX (JAaKTOPOB B AaHTPOTIOreHE3E

https://m.edso0.ru/863ead44

53



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

but6mmoreka [IOK

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a httos://m.edsoo.ru/863ead44
46 [Taneorenerrka M MaJeOreHOMHKA bubnmorexa LIOK
https://m.edsoo.ru/863e7aae
47 DBOJIIOLMS COBPEMEHHOT'O YeJIOBEKa bubmmorexa LIOK
https://m.edsoo.ru/863e7aae
YenoBedeckue pachl. M e IUCITUTUTMHAPHBIC
MEeTO/Ibl aHTponosioruu. [IpakTnueckas bubnmnorexa [JOK
48 0.5
pabota «/3ydeHHE IKOJIOTHUSCKUX https://m.edsoo.ru/863eaea?
a/JlanTanui 4eIoBeKa»
KonTponbHas padota no teme
49 «IIpoucxoxaeHue U pa3BUTHE KU3HU HA
3emiie. AHTPOTIOTEHE3»
50 3apoKI€HUE U Pa3BUTHE DKOJIOTUN Bubnmorexa [OK
https://m.edsoo.ru/863e7aae
Metonst skonorun. Jlaboparopnas pabota
51 «I/IzyfeHHe METOI0B 3K0Jfornrfe01<nz 0.5 bubmmorexa [TOK
N https://m.edsoo.ru/863e7aae
UCCIIEIOBaHUI»
59 3HayeHHe PKOJIOTUUECKUX 3HAHUM TS bubnuoreka [IOK
qenoBeKa https://m.edsoo.ru/863e7aae
bubmmoreka [IOK
53 IKOIIOTHHIECKNE (aKTOphI https://m.edsoo.ru/863e7aae
Abuotnueckue paktopbl. CBET Kak
sKosioruueckuit gpaxtop. JlaboparopHas bubmuoreka [JOK
54 . 0.5
pabota «BbIsBIIEHHE IPUCTIOCOOICHUI https://m.edsoo.ru/863e7aae
OpPraHU3MOB K BIHUSIHUIO CBETa»
55 Abuotnueckue ¢akropsl. Temneparypa Kak 0.5 Bbubmuotexa [JOK

sKosioruueckuit gpaxtop. JlaboparopHas

https://m.edso0.ru/863e7aae
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pabota «BpIsiBiIeHHE TPUCTIOCOOIECHUI
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPbI»

Abunortnueckue pakropsl. BraxHocTs Kak
skonoruueckuii pakrop. Jlaboparopuas

bubnunorexa LIOK

56 0.5
paboTa «AHATOMHUYECKHUE OCOOCHHOCTH https://m.edsoo.ru/863e7aae
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUS»
bubmmoteka LIOK daxTopsl
7 C 0
> PEIEL ODUTANIA OPratisMon https://m.edsoo.ru/863eafec
bubnuoreka [{OK
58 b
VIOMOTHHBCICHE PHIMEL https://m.edsoo.ru/863e7aae
bubnuoreka [{OK
59 K
H3HCHHBIC (hOPMBI OPFAHH3MOB https://m.edsoo.ru/863e7aae
buotnueckue pakTopsl. 3HaYCHHE
60 OMOTHYECKUX B3aUMOJICHCTBUI IS bubnuoreka [{OK
CYIIIECTBOBAHUSI OPraHU3MOB B CpEJIe https://m.edsoo.ru/863eb348
o0uTaHUs
61 KonTtponsHas pabora o Teme "Opranusmsl
U cpena oouTaHus"
62 OKOJIOTMYECKHUE XapaKTEPUCTUKH TOMYISIIUN bubnuorexa LOK
P P Y https://m.edsoo.ru/863e7aae
0) X
63 q;f;:i;i::T;izgog:ﬂ:cﬁag u Bubnmorexa [IOK
’ > BOSP https://m.edso0.ru/863e7aae
MOJIOBAsI CTPYKTYpa
0) X
o | S m——
POXA » IPHPOCT, pocra, https://m.edsoo.ru/863e7aae
CMEPTHOCTh, MUTPAIIUU
bubnunorexa LIOK
65 DKojoruyeckasi CTpyKTypa HOIMyJISLIuN

https://m.edsoo.ru/863e7aae
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but6mmoreka [IOK

66 JluHaMmia NOT ALK 1 €€ PeryALs https://m.edso0.ru/863e7aae
67 Kpussle pocTa 4UCIEHHOCTH MOIYIISALUU. bubnuorexa [IOK
KpuBble BbDKHBaHHS https://m.edsoo.ru/863e7aae
DKoJiornyeckas Huina Buja. JlabopaTopHas
68 pabora «HpI/ICHOCOGHeHI/Ii CeMSH I:I:aCT:HHI?I 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e7aae
K pacceieHuio»
69 Bua xak cucrema nomynsiuit bubmorexa HOK
https://m.edsoo.ru/863e7aae
20 3aKOHOMEPHOCTH MOBEJCHUS U MUTpaIUid bubmnorexa IIOK
JKUBOTHBIX https://m.edsoo.ru/863e7aae
71 Co00111€CTBO OpraHu3MOB — OHOIICHO3 bubmorexa [JOK
https://m.edsoo.ru/863eb46a
72 OKocucrema Kak OTKpbITasi CUCTEMA bubamorexa LIOK
https://m.edsoo.ru/863eb46a
73 KpyroBoport BeecTB 1 NOTOK SHEPTUU B bubmuorexa [IOK
IKOCHUCTEME https://m.edso0.ru/863e7aae
74 OcHOBHBIC TOKA3aTEIN SKOCUCTEMBI bubnroreia LIOK
https://m.edsoo.ru/863e7aae
75 DKOJIOTHYECKUE TUPaMU/Ibl bubmorexa OK
https://m.edsoo.ru/863eb5fa
76 N3menenns cooO1ecTB — CyKIIECCHHI bubmorexa OK
https://m.edsoo.ru/863eb5fa
[Ipupoanbie 3KOCHCTEMBL. DKOCHCTEMBI 03€P bu6nuoreka [JOK
77 .
U peK. DKOCHCTEMbI MOPEW ¥ OKEaHOB https://m.edsoo.ru/863e7aae
78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI bubnuoreka [{OK

TYHJIp, JIECOB, CTENEH, TYCTHIHb

https://m.edso0.ru/863e7aae
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but6mmoreka [IOK

7 AHTPOINOICHHBIC OKOCHCTEMEL https://m.edso0.ru/863e7aae
80 Ypboskocucremsl. [IpakTruueckas pabora 05 bu6nuoreka [JOK
«M3yuenue u onucaHue ypoOIKOCHCTEMBI» https://m.edsoo.ru/863e7aae
| e e oo
https://m.edsoo.ru/863e7aae
IKOCUCTEMAX
MexaHU3MBbl BO3ICUCTBUS 3arpsi3HEHUIA
82 Pa3HBIX TUTIOB HAa CyOOpTraHU3MEHHOM, bubnnorexa [JOK
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U https://m.edsoo.ru/863e7aae
KOCHCTEMHOM YPOBHSIX
83 buocdepa — obmierutanerapHast 000109Ka Bu6mmoteka [JOK
3emsn https://m.edsoo.ru/863ebb5e
bubnuoreka [{OK
84 Yuenue B. U. Bepnaackoro o 6uocdepe https://m.e dS(])_}).ru 1363ebb5e
85 3aKOHOMEPHOCTHU CYIIECTBOBAHUS OMOChEpHhI E:tfi?/?r:iiii.orﬁl 863ebb5e
86 KpyroBopoTs! BeecTs u bubmuorexa [IOK
OMOT€OXUMHUYCCKUE ITUKITBI https://m.edsoo.ru/863ebd16
87 3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI bubnuotexa [JOK
cyld. Y CTOMYMBOCTH Onochepsl https://m.edsoo.ru/863ebale
88 KonTponsHas pabora no Teme "buocdepa -
robanpHas IKocucTema'
89 DKOJIOTUYECKHE KPUZUCHI M UX TIPUUNHBI bubmmorexa LIOK
https://m.edsoo.ru/863e7aae
90 BosneticTBue denoBeka Ha 6uochepy BH6H_HOTeKa LOK
https://m.edsoo.ru/863ebale
91 AHTpOTIOTEHHOE BO3/ICHCTBHE Ha but6mmoreka [IOK
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pPaCTUTENBHBIN U dKUBOTHBIA MU

https://m.edso0.ru/863e7aae

92 Oxpana npupoibl 1 Bubmmorexa LIOK
P PHPOA https://m.edsoo.ru/863e7aae
93 OCHOBHbBIE TPUHIIUITBI YCTONYUBOTO 1 bubmmoreka [JOK
Pa3BUTHSI YECIIOBEUESCTBA U TIPUPOJIBI https://m.edsoo.ru/863e7aae
o Pal_[I/IOHaJ'ILH(ée HpHpO,I[OHOJ'II:SOBaHI/Ie6H . BuGmiorexa LIOK
COXpaHEHHEe OMOJIOTHYECKOTro Pa3HOOOpasus
P P P https://m.edso0.ru/863e7aae
3emun
95 O6006mmenue mo reme «MHUKPOIBOTIOLUS U €€ 1 bu6nmmorexa LIOK
pe3yJIbTaThI» https://m.edsoo.ru/863e7aae
O600menue mo Teme «MaKpOoIBOIIOLHUS U €€ bu6nmmorexa LIOK
96 1
pe3yabTaThI» https://m.edsoo.ru/863e7aae
97 O600mmenue o teme «IIpoucxoxaeHue u 1 bubnuoreka [{OK
pa3BHUTHE KU3HH Ha 3eMiie» https://m.edso0.ru/863e7aae
O6061mmenue o Teme «IIpoucxoxaeHue bubnmnorexa [JOK
98 1 )
YeJI0BEKA — aHTPOIIOreHEe3» https://m.edso0.ru/863e7aae
O60061eHre o TeMe «IKOJIOTUS — HayKa O bubnuoteka [JOK
99 1
B3aMMOOTHOIICHUSX OPTraHU3MOBY https://m.edso0.ru/863e7aae
100 O600menue mo reme «OpraHu3Mbl U Cpefia 1 bubnuotexa [JOK
oOHTaHUS» https://m.edsoo.ru/863e7aae
101 O0600meHue 110 TeMe «DKOJIOrUs BUIOB U 1 bu6nunoreka LIOK
TIOTTYJISILTAI » https://m.edsoo.ru/863e7aae
102 Hrorosast koHTpoIbHAs paboTa 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5
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YYEBHO-METO/JUYECKOE OBECIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

I[1.M.bopoaun, JI.B.Beicoukas., I'.M.Ipimiui u ap.; nox pea.B.K.lllymuoro u I'"M. Ipimmuna.
Bbuonorusi. O6mast 6uonorus.10-11 kmacesr: yue6. mis o0meo0pa3oBat.yupekIeHHi: IpoQu.

YPOBEHb: B 24., y.1,Poc.akan.Hayk, poc.aka. obpazoBanus./M.:IIpocBenieHne
I[I.M.bopoaun, JI.B.Beiconkas., I'M.dpimmmun u  gp.; nox pea.B.K.Illymnoro u I'.M.
Jpmmua. Buonorus. O06mas onornorusa.10-11 KJIACCHI: yue0. IUTA

obmieoOpazoBar.yupexxaeHuid: mnpodwi. ypoBeHb. B 24., u.2,Poc.akam.Hayk, poc.aKa.
obpazosanus./M.:IIpocsemnieHue

Hopwmbl oneHuBanusi yueOHoro npeamera «buosorus»

OneHka yCTHOro OTBeTa y4almxcst

Otmetka "'5" cTaBUTCS B ciIy4ae:

1. 3Hanus, MOHUMaHUs, TITyOWHBI YCBOCHHUSI O0YYarOIIMMCS BCEro 0O0bEMa MPOrpaMMHOTO
MmarepHaa.

2. YMeHusl BBIICIATH TJIAaBHBIC MTOJIOKEHHS B M3YYEHHOM MaTepuae, Ha OCHOBAaHHH (PaKTOB
U 1npumepoB  o0o0mate, JenaTh ~ BBIBOJBI,  YCTaHaBIMBATh  MEXIPEIMETHbIE U
BHYTPUIIPEIMETHBIE CBSI3U, TBOPYECKM NPHUMEHSET [OJIY4YCHHbIE 3HAHHUS B HE3HAKOMOM
CUTYallUH.

3. OrcyrcTBUe OMHMOOK W HEJOYETOB MPH BOCIPOM3BEICHUN M3YyYEHHOTO Marepuaia, Mpu
YCTHBIX OTBETaX YCTpaHEHHE OT/AEIbHBIX HETOUYHOCTEH C MOMOIIbIO JOMOJHUTEIBHBIX BOIIPOCOB
yuuTenst, COOM0eHUE KYJIbTYphl YCTHON pPEyHu.

Ormerka "'4"":

1. 3HaHue Bcero U3y4eHHOro MPOrPaMMHOI0 MaTepurara.

2. YMeHMH BBILACTATH TJIaBHbIE MOJI0KEHUS B U3yYEHHOM MaTepuaie, Ha OCHOBaHUM (akTOB
U [IpUMEpPOB 0000111aTh, AeNaTh BbIBOJIbI, YCTAaHABIMBATh BHYTPUIPEIMETHBIE CBA3H, IPUMEHSATh
IIOJIyYE€HHBIE 3HAHMSI HAa IPAKTHUKE.

3. HeznaunrenbHble (HerpyObie) OMMOKH ¥ HEMOYETH MPHU BOCHPOM3BEACHUN HM3YYEHHOTO
MmartepHaia, CoOII0IeHe OCHOBHBIX MPaBHJI KYJIbTYPbl YCTHOH peyu.

Ormerka '"'3" (ypoBeHb TPEACTABICHUN, COYCTAIOMIMXCA C OSJICMEHTAMH HayYHBIX
TTOHSATHH):

1. 3nanre M ycBOEHHE MaTepuaja Ha YPOBHE MHMHHMMAJbHBIX TpeOOBaHUI HpPOrpaMMBI,
3aTpyAHEHUE TMPH CaMOCTOSATEIILHOM BOCIPOM3BEICHUH, HEOOXOAMMOCTh HE3HAUYUTEIIbHON
MOMOIIH NPENo/IaBaTesl.

2. YMenue paboTaTh Ha YpPOBHE BOCIPOM3BEJCHMS, 3aTPyJHEHMsS IpU OTBETaX Ha
BUJOMU3MEHEHHBIE BOIPOCHI.

3. Hammmume rpy0oif OMMOKHM, HECKOJNBKUX HETPYOBIX MPU BOCIPOU3BEICHHH HW3YYEHHOTO
MaTepHala, He3HaUUTEeIbHOE HECOOIII0IeHHE OCHOBHBIX IPABUJI KYJIbTYpPhl YCTHOM peyH.

Otmerka "'2"":

1. 3nanue 1 ycBOeHHE MaTepualia Ha YpOBHE HI)KE€ MUHUMAJBHBIX TpeOOBaHUI MPOTpaMMBl,
OTJeNbHBIC TIPEACTABICHUS 00 H3yYEeHHOM MaTepHalie.

2. OTcyTcTBHE yMEHUH paboTaTh HAa YPOBHE BOCIPOU3BEICHMS, 3aTPYAHEHUS MPU OTBETaX
Ha CTaH/IapPTHHIC BOTIPOCHI.

3. Hanuume HeckombKHMX TpyOBIX OMIMOOK, OOJBIIOrO 4YMCIAa HErpyobIX IpHU
BOCIIPOM3BEJICHNH HW3YYEHHOTO MaTepHalia, 3HaYUTEIhbHOE HECOOJIOJCHHE OCHOBHBIX ITPaBUII
KYJIBTYpBl YCTHON pEUH.

OuneHka BbINOJTHEHUs IPAKTHYECKHUX (JIa00paTOPHBIX) padoT.

Otmerka "'5" cTaBUTCH, €CJAH YUEHUK:
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1) npaBUIIBHO ONPEIETUII 1IEb OIBITA,;

2) BHIIONHWI paboTy B MOMHOM 00beMe C  COONIOZCHWEM  HEO0OXOIUMOM
II0CJIEI0BATEIbHOCTH IIPOBEICHUS OIIBITOB U U3MEPEHUI];

3) caMOCTOSITEIBHO M pAIlMOHAJIbHO BHIOPAT W TOATOTOBWIJI JIsi ONbBITa HEOOXOAMMOE
000py0BaHUE, BCE OMNBITHI IPOBEN B YCIOBHMSX M PEXUMAX, 0OECHEUMBAIONIMX IOJy4EHHE
pe3yJIbTaTOB U BHIBOAOB C HANOOJBILIEH TOUHOCTHIO;

4) Hay4HO rPAMOTHO, JIOTUYHO ONHKCAT HAOMIOACHHS U CHOPMYIHPOBAI BBIBOIBI U3 ONbITA.
B nmpencraBieHHOM OTUETE MPABUIIBHO M aKKYPaTHO BBIMIOJIHUII BCE 3aIMCH, TAOIUIIbI, PUCYHKH,
rpaduKy, BBIYUCICHUS U CJIe1all BBIBOABI;

5) nposBIseT OpraHu3aMOHHO-TPYIOBBIC YMEHUS (IIOJICPKUBACT YHUCTOTY pabovyero Mecra
U MOPSJIOK Ha CTOJIE, 3KOHOMHO HUCIOJIb3YET PACXO/AHbIE MaTepHAIbl).

7) SKCIEPUMEHT OCYIICCTBISCT MO IUIAaHY C YYE€TOM TEXHHUKUA O€30IMacHOCTH W TIPaBHII
paboThI ¢ MaTepragaMu U 000PYJOBaHUEM.

Otmerka "'4"" cTaBUTCSA, €CIM YUEHUK BBIITOJHWI TPEOOBAaHUS K OIEeHKE 'S", HO:

1. OIBIT IPOBOJIMII B YCIIOBUSX, HE 00€CIICUNBAIOIINX 1OCTATOYHOM TOYHOCTH U3MEPEHUI;

2. wu OBUIO JIOTIYIIEHO ABA-TPU HEIOYETa,

3. wiu He 6osee oJHON HErpy0Ooil OINMOKM 1 OHOTO HEel0YeTa,

4. MM SKCTIEPUMEHT TIPOBEJICH HE TIOJTHOCTHIO;

5. WIM B ONHMCAHUU HAOMIONEHUIl M3 OIbITa JOMNYCTHJI HETOYHOCTH, BBIBOABI CJENall
HETIOJTHEIE.

Otmerka "'3" cTaBUTCH, €CJIH YUEHUK:

1. mpaBWJIBHO OIpENeNuiI Ielb ONbITa; paboTy BBHIMONHAET MPABHIBHO HE MEHEE 4YeM
HAroJIOBUHY, OJTHAKO 00BEM BBIIIOJHEHHOM YacTH TaKOB, YTO MO3BOJISET HOJIYYUTh NPaBUIIbHBIE
PE3yIabTATHI U BHIBOABI 10 OCHOBHBIM, IPUHITUITHAIBHO BaKHBIM 3a71a4aM paboThI;

2. unu noadop o0opymoBaHus, 00BEKTOB, MATEPUANIOB, a TaKXe padOTHl IO HAYaly OIbITa
IIPOBEJI C TMOMOUIBIO YUHUTEINS; MIIM B XOJI€ TMPOBEICHUS OIbITa U WU3MEPEHUN OBUIM TOMYIEHBI
OLIMOKH B ONHUCAHUM HAOIIOACHUH, POPMYINPOBAHUH BBIBOJIOB;

3. OmBIT TPOBOJAWICS B HEPANMOHAIBHBIX YCIOBHSX, 4YTO TPUBEIO K IIOJTYYECHHUIO
pe3yabTaTOB ¢ OOJbIIEH MOrPEIIHOCTBIO; UM B OTUETe OBLIM JIOMYyIIEHBI B OOIEH CI0KHOCTU
He 0OoJiee IByX OIIMOOK (B 3aMUCAX €IUHUII, U3MEPEHHIX, B BRIYUCIICHUIX, TpauKax, TaOIMIaX,
cxemax, M T.I.) HE MPUHLUUIHUAIBHOIO AJs JaHHOM paldoThl XapakTepa, HO MOBIHUSABIIMX Ha
pE3yIabTAT BBIOIHEHMUS,

4. nomyckaeT rpyOyr OIIMOKY B XOZ€ 3KClepuMeHTa (B OOBSICHEHUH, B O(POPMICHUU
paboThel, B COONIOACHUM NPAaBHJI TEXHUKH OE€30MACHOCTH MpH paboTe ¢ MaTepuaiamMu Hu
000pyI0BaHUEM ), KOTOPAsl UCTIPABIISAETCS 110 TPEOOBAHUIO YUUTEIIS.

OTtMmeTKa «2)» CTABUTCS, €CJIH YUEHUK:

1. He ompenenua CaMOCTOSITENILHO II€Tb OIBITA, BBIOJIHWI PadOTy HE IOJHOCTHIO, HE
HOJArOTOBMJ HYXHO€ 00O0pyZOoBaHHE M OOBEM BBIIOJHEHHOM dYacTH pabOThl HE MO3BOJISIET
c/IenaTh MPaBUIHHBIX BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS, BBIYUCIICHNUS, HAOJIIOICHHSI TPOU3BOAMIIMCH HEMPABUIIBHO;

3. mim B Xoie paboThl M B OTYETe OOHAPYKWIHCh B COBOKYITHOCTH BCE€ HEIIOCTATKH,
OTMEUYEHHBIE B TpeOOBaHMIX K oreHKe "'3";

4. nomyckaer nBe (u Oosee) rpyOble OMIMOKH B XOJ€ 3KCIEpPUMEHTa, B OOBACHEHUH, B
opopmieHnun paboThl, B COONIONEHUM NpPaBWI TEXHUKH Oe30macHOCTH mpu pabore ¢
BEIIECTBAMH U 000PYIOBaHUEM, KOTOPBIE HE MOXKET UCTIPABUTH JTaXKe TI0 TPEOOBAHHIO YUHUTEIIS.

OneHka caMoCTOATEIbHBIX MMCbMEHHBIX U KOHTPOJIbHBIX PadoT.

Otmerka "'5" cTaBUTCH, €CJH YUEHUK:

1. BeImosTHUI paboTy 6e3 ouIOOK 1 HEJA0UETOB;

2) momycTui1 He OoJiee OJTHOTO HEJIOYeTa.

Otmerka "'4" cTaBUTCS, €CJIM YYEHUK BBINOJHUJ PadoTy NMOJTHOCTHIO, HO JIONYCTHJ B
Heil:

1. He 6onee omHOM HETPYOOIi OMIMOKY U OJJHOTO HEJ0YETa;
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2. uaM He OoJiee IBYX HEJ0YETOB.

Ormerka "'3" cTaBHUTCS, €C/IM YYeHHK NMPABHJIbHO BBINMOJHWJ He MeHee 2/3 padoThI
WIH IOy CTHJL:

. He OoJiee ABYX rpyObIX OMIMOOK;

. 1 He 6osiee oHOM TpyOOoit M OJTHON HErpyOO OIIMOKH M OJTHOTO HEJI0UeTa;
. WK He 00Jiee IBYX-TPeX HErpyObIX OMINOOK;

. WM OJIHOM HErpyOoi OIMOKK U TPEX HEJ0YETOB;

. WM TIPU OTCYTCTBUU OIIUOOK, HO MPU HATUYUH YETHIPEX-TISATH HEJTOUYETOB.

Otmerka "'2" cTaBUTCS, €CJIM YYeHHUK:

1. momycTHJI YMCIO OMIMOOK M HEJIOYETOB IMPEBOCXOJAIICE HOPMY, MPU KOTOPOH MOMKET
ObITh BBICTaBJIEHA OrcHKa "'3";

2. WM €CITU TPABHJIBLHO BBITIOJHUII MEHEE TIOJIOBHHBI Pa0OTHI.

KpuTtepuu BbICTaB/IeHHSI OLEHOK 32 MPOBEPOYHbIE H KOHTPOJbHbIE TECTHI.

TecThl, cocTosmMe M3 IATH BOIPOCOB MOXHO HCIOJIB30BAaTh IOCIIC HU3YYCHHS KaXKIOTO
marepuaia (ypoka). Tect u3 10—15 BompocoB UCHONB3yeTCs ISl TIEPUOTUUESCKOTO KOHTPOJISL.
Tect 13 20 — 30 BOpocoB HEOOXOAMMO HCIIOIb30BaTh JIJIS1 HTOIOBOI'O KOHTPOJIS.

[Tpu orleHUBaHUY KCTIONB3YETCS CIICIYIOMIAs [ITKaja:

oreHka «5» - 91-100% MaxkcuMalIbHOrO KOJIMYECTBA OAJIOB;

oreHka «4» - 75-90% MaxcHManbHOI'O KOJIMYECTBA OAJLIOB;

oreHka «3» - 50-74% MaxcUMaILHOrO KOJIMYECTBa OaJlIOB;
oIeHKa «2» - meHee 50% MaKCHMaJIbHOTO KOJHUYeCTBa 0aJlIoB.

D AWM —
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