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HNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma o yuebnomy nipeamety "buosorus" (nanee - 6nosorus) Ha ypoBHE CPEIHETO
obmiero obpazoBanus paspadorana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O6 obOpazoBanun B Poccuiickoit Depepanumny, ®I'OC COO, Konuenuuum mnpemnogaBaHus
yueOHoro npeamera «bUonorus» U OCHOBHBIX MOJOXKEHUH (enepanbHON padouel MporpaMMbl
BOCIIUTAHMS.

PabGouas mporpamma mo OuoONOrMM Ha YPOBHE OCHOBHOTO OOIIero o0pazoBaHUs
OpPUEHTHUpPOBaHA Ha peaju3alui0 B I[EHTpe O0Opa30BaHUS €CTECTBEHHO-HAYYHOH H
TEXHOJIOTHYECKOW HampaBiieHHOcTel «Todka pocra», co3manHoro Ha 06aze MKOY
«Bockpecenckas COILl» wum. M. B.YrapoBa ¢ 1enpio pas3BUTHS Yy O0OYyYaromuxcs
€CTeCTBEHHOHAYYHOUW, HH(OPMALMOHHONW TPaMOTHOCTH, (OPMUPOBAHUS KPUTHUUYECKOTO U
KpPEaTUBHOTO  MBIIUICHUS,  COBEPIICHCTBOBAHUS  HABBIKOB  €CTECTBEHHOHAYYHOW U
TEXHOJOTMYECKOM HAIpaBJIE€HHOCTH, a TaKXe JJIs IPAaKTHUECKON oTpaboTKu y4yeOHOro
Marepuaia 1o yueoHomy npeamery «buomorus ».

Pabowas mporpamMmma mo OWOIIOTMHM  Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
OpPUMEHTUpPOBAaHA Ha peaJu3alli0 B IEHTpe 00pa30BaHUs €CTECTBEHHO-HAYYHOH W
TEXHOJOrM4ecKkol HampaBieHHocTel «Touka pocrta», cozmanHoro Ha 0aze MKOY
«Bockpecenckas COIL» wum. M. B.YrapoBa ¢ wenplo pa3BuUTHs y 0O0ydaromuxcs
€CTCCTBCHHOHAYYHOW, WH(OPMAIMOHHOW TPaMOTHOCTH, (HOPMHPOBAHHS KPUTHUYECKOTO W
KpEaTUBHOTO  MBIIUICHHS, COBEPIICHCTBOBAHUS  HABBIKOB  €CTECTBEHHO-HAYYHOU W
TEXHOJOTMYECKOM HANpaBJIE€HHOCTH, a TaKXe JJIs IPAaKTHUYECKON oTpaboTKu y4yeOHOro
MaTepuaia rno yueonomy npeamery «buomnorus ».

Pabouas mporpamma no Ouosioruu Juist 10 kinacca ¢ uCnosib30BaHuEM 000pYAOBaHUS
nentpa «Touka pocra» Ha 06aze mentpa «Touka pocTay oOecreuynBaeTcs pealnu3arus
00pa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HaIPaBICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAaHUSIMHU 3aKOHOAATEIHCTBA B chepe 00pa3oBaHUS U C
yuérom pekoMenganuii denepanpHOro omeparopa y4yeObHoro mpenMera «buomorusy.
OOpa3oBarenbHasi MporpaMma IO3BOJISIET HWHTErPUPOBATH peau3yeMble 3/1eCh MOJXOIBI,
CTPYKTYpY H COJepaHHe MpU OopraHu3anuu oOyudeHus 6monoruu B 10 kimacce, BBICTPOSHHOM
Ha 6a3e J1000ro M3 AOCTYNMHBIX ydueOHO-meToandeckux komuiekcoB (YMK). Mcnonb3oBanue
obopymnoBanusi neHTpa «Touka pocray mpu peanuzanuu gaHHoi OIl mo3BonseT co3nath
YCIIOBUS:

* TSl paCIIUPEHUS COACPIKAHUS MIKOJIHHOTO OMOJIOTHYECKOro 00pa3oBaHus;

* JUIS TIOBBIIIEHUS MMO3HABATEIbHON aKTMBHOCTH OOYYalOIIMXCSl B €CTECTBEHHO-HAY4YHOM
o0JacTu;

* ISl pa3BUTHUS JTUYHOCTH peOeHKa B mpolecce o0yueHus: OMoJIoruu, ero cnocooHocTel,
(dbopMHpOBaHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* 151 pabOTHI ¢ OJapEHHBIMH ITKOJILHUKAMH, OPTaHU3AIUN UX PAa3BUTHS B PA3IHMYHBIX
o0nactsix o0pa3oBaTeNbHOM, TBOPUYECKOM 1€ATEIbHOCTH.

[Mpumensii tmdpoBbie TaboOpaTOpHM HA YpPOKax OHOJIOTHUH, ydYalluecss CMOTYT
BBITIOJITHUTh MHOKECTBO JIA0OPATOPHBIX PAbOT M SKCHEPUMEHTOB MO mporpamme Kypca 10
KJiacca.



VYuebnsiii npeamer «buonorus» yrayonéanoro ypoBHs usydeHus (l10xmacc) siBisercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoi oOnactu «EctecTBeHHO-Hay4yHble npeaMeTb». CoracHo
nonoxenusM OI'OC COO mpoduinbHbIe y4eOHBIC MPEIMEThI, M3y4aeMble Ha YriyOJIEHHOM
YPOBHE, SBIISIOTCA crocoooM auddepeHnuanuu oOydeHHs Ha YypOBHE CpEeAHero oOIero
o0pa3oBaHMs U MPU3BAHBI 00ECIIEYUTHh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHHUM
o0uMM, cpeaHUM IpodeCCUOHAIbHBIM U BRICIIUM 00pa3zoBaHHEeM. B To ke Bpemsl Kaxabli U3
3THX Yy4YeOHBIX TPEJAMETOB JIOJDKEH OBbITh OpUEHTHPOBAH HAa TNPHOPUTETHOE peIICHUE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX M Pa3BUBAIOIIMX 3a/1a4, CBA3aHHBIX C MPOo(OpUEHTALUEH
o0yJaromuxcss M CTUMYJIMPOBAHHEM HWHTEpeca K KOHKPETHOW 00JacTh HAay4yHOrO 3HaHUS,
CBSI3aHHOTO C OWOJIOTHEH, MEIWIIMHOW, IKOJIOTHUEH, TCHXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

IIporpamMma no yueOHoMy npenMety "buosiorua" naér npeacTaBieHHUE O LIETU U 3aJa4yax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayO0lI€HHOM YpOBHE, ONPEeseT 00s13aTeIbHOEe
(MHBapUaHTHOE) TPEIMETHOE COJepXKaHHE, €ro CTPYKTYpUpOBaHUE MO pa3jieiaM U Temaw,
pacmpeziesieHre 1o KiaccaM, peKOMEH IyeT MOCIeI0BaTeIbHOCTh U3y4eHUsl yueOHOro Marepuana
C yu€TOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTeH oOywaromuxcsa. B mporpamme mo Ouoiioruu peaan3oBaH MPUHIUI
MIPEEeMCTBEHHOCTH C HW3Y4YCHHEM OHWOJIOTMM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs,
Omarojmaps 4yeMy T[pPOCMATPUBAECTCS  HAMPABICHHOCTh HA  IOCIEAYIOIIEe  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUIECKOTO MBIIUICHUS, MPEICTaBICHHA O 3I0POBOM 00pa3e >KU3HH, Ha
BOCIIMTaHHE OEpPEXHOr0 OTHOILEHUS K OKpy’Karollell NpupoaHod cpexe. B mporpamme 1o
OMOJIOTUU TaKXKe TOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buonorus» B peanm3anuu
tpeboBanuit ®I'OC COO k niaaHUPYyEeMbIM JIMYHOCTHBIM, METAlpPEeIMETHBIM U TNPEAMETHBIM
pesyiapTaTaM o0ydeHus W B (POPMUPOBAHUM OCHOBHBIX BHUJIOB Y4EOHO-IIO3HABATEIHHOM
JeSITeIbHOCTH OOYYaloIUXCs 10 OCBOEHHIO COJEpXaHHs OHOJIOTMYECKOro oOpa3oBaHUS Ha
YPOBHE CpEAHEro 00I1Iero oopa3oBaHMsL.

VYuebublii npeamer «buonorus» Ha ypoBHE CpelHEro o0Imero oopa3oBaHMs 3aBepllaeT
Ouosiornyeckoe oOpa3oBaHue B LIKOJE U OPUEHTHUPOBAH Ha pacUIMpeHHe U yriayOJieHHe 3HaHUM
oOyyaromuxcss O JKMBOM TIpUpOAE, OCHOBaX MOJEKYJISPHOM M KJIETOYHOH OHoIoruy,
SMOPHOIOTUM U OMOJIOTUU DPA3BUTHUS, TEHETHKH, CEJIEKIUH, OMOTEXHOJIOTUHU, 3BOJIOIMOHHOTO
YUEHUS U KOJIOTUH.

N3yuenune yuebHOro npenMera «buosnorus» Ha yriyOoJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOYyYaloIIMXCsl K MOCIENYIOUEMY IMOJyYeHHIO OMOJIOTHYECKOro 00pa3oBaHMs B
By3aX M OpraHU3aIMsaX cpenHero mpodeccruonanbHoro odpaszoBanus. OCHOBY €ro COJep:KaHMs
COCTaBJISIET CUCTEMa OHOJIOTUYECKUX 3HAHUM, TMOITYYEHHBIX MpPHU H3YUYEHUU OO0YyYaroIIMMHCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/JeoB OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusi, B 10—11 kiaccax 3TH 3HaHUS MOJIy4aloT pa3BUTHE. Tak, pacIIUPEHbI U YrIIyOJIeHbI
OMOJIOTMYECKHE 3HAaHUS O PACTEHUSIX, KMBOTHBIX, TprOax, OakTepusix, opraHU3Me 4eJOoBeKa,
Oo0IIMX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHUTEIBHO BKJIIOYEHBI OHOJIOTUYECKHE CBEACHUS
MPUKJIAJHOTO M TOWCKOBOTO XapakTepa, KOTOPbIE MOKHO HCHOJb30BaTh KaK OPUEHTHUPHI IS
nocyenyoomero Beidopa npodeccun. BosmoxkHa Taxke MHTErpanus OMOJIOTMYECKMX 3HAHUH ¢



COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJTYYECHHBIMU O0YYAIOIIUMUCS NPU U3YYCHUH (PU3UKU, XUMUH,
reorpaduy U MaTEMaTHUKH.

CtpykTtypa  mporpamMMmMbl 1o  ydyeOHOMYy  mpenmery  "buonorusa" — orpaxkaer
CUCTEMHOYPOBHEBBI M HBOJIIOIMOHHBIA MOJAXOAbl K H3Yy4eHHIO Ouojoruu. CorjiacHo uwM,
M3y4yaroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIC IJIsl JKUBBIX CHCTEM PA3HOTO YPOBHS
OpraHu3aliy, OHBOJIOLMWM OPraHUYECKOro MHpa Ha 3emiie, COXpaHEHHs OHOJIOTHYECKOTrO
pasHooOpa3us turaHeThl. Tak, B 10 Kiacce M3y4yaroTcss OCHOBBI MOJICKYJIIPHOH M KJIETOYHON
OuosIoruu, >MOPUOJIOTUM M OWOJIOTUM DPA3BUTHUS, TEHETHKH M CEJCKIUH, OMOTEXHOJOTHUH H
CHHTETHYECKOW OHMOJIOTHH, aKTyaTU3UupYIOTCS 3HAHUS O0YyYaromuxcs Mo OOTaHMKE, 300JI0THH,
aHaTOMMHU, (PU3UOJIOTHH YETIOBEKA.

VYuebublii npeamer «buonorus» mpu3BaH 00ECIEYUTh OCBOCHHE OOYUYAIOIMIMMUCS
OMOJIOTUYECKUX TEOpHA M 3aKOHOB, WJEH, NPUHIMIIOB W TMPaBHJ, JEXKAIMX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHHUH, MHOTO00pazuu M
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALWU, OHOLIEH03a, SKOCHCTEMBI, O BBIJAIOLINXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX MCCICIOBAHUSX B OHOJOTHH, MPUKIAJHBIX AaCIEKTax
OHoJOrMYecKuX 3HaHWM. J{7s pa3BUTHA U MOAJEpKAHUS MHTEpeca Oo0ydarolmuxcs K OHOIoruu
Hapsy CO 3HAUYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPKAHUH MIPOTPAMMEI 110
OHMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHSI M Pa3BUTHSI TOH WIM MHOMN
o0nacTu OUOJNOrHH, BKJIAJIOM OTEUECTBEHHBIX U 3apPYOEKHBIX YUEHBIX B pPEIICHHE BaKHEUIIUX
OMOJOTMYECKHUX U SKOJOTHYECKHUX POOIIeM.

Lenb n3yuenus yue6Horo npeamera «buonorus» Ha yrayOinEHHOM ypOBHE — OBIAJCHUE
OOy4aroIUMUCS. 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAJIIBHON OpraHM3allud >KUBBIX CHUCTEM
pa3HOTo paHra u npuoOpeTeHrne YMEHUI HCIOIb30BaTh ATH 3HaHUS B (POPMUPOBAHUM UHTEpeca
K ompenenéHHoi obmactu mpodhecCHOHATLHOW ACSITeTLHOCTH, CBI3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY y4€OHOT0 3aBe/IeHUs AJIs IPOJOJIKEHHSI OMOJIOTHYECKOro 00pa3oBaHusl.

JlocTikeHue Leiau u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOn€HHOM ypoOBHE
o0ecreyrBaeTcs peleHueM CIeIyoIuX 3a1au:

OCBOGHHE OOYy4aroIIMMHUCS CHCTEMBbl  OMOJIOTMYECKMX 3HAHMH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHSX, KOHLEMNIMIX, TMIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBHIaXx,
COCTABIISIIOLUIMX  COBPEMEHHYIO  €CTECTBEHHO-HAy4YHYI0 KApTHMHY MHpPa; O CTPOEHHH,
MHOT000pa3ui U 0COOEHHOCTSAX OMOJIOTMYECKUX CHCTeM (KJIETKa, OpraHu3M, MOMYJISALMs, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIOIIUXCS OTKPBITUSX W COBPEMEHHBIX HCCIEIOBAHUSX B
OMOJIOTMH; 03HAKOMJICHHE 00YYarOIINUXCSl C METO/IaMU NTO3HAHUS JKUBON HPUPOJIBL:
HCCIIEIOBATENbCKUMH METOJaMH OMOJOTHYECKUX HAayK (MOJIEKYJISIPHOM U KJIETOYHOM OuoJioruw,
SMOPHOIOTHN ¥ OMOJIOTHH Pa3BUTHUS, TEHETUKHA U CEJICKIMH, OMOTEXHOIOTUN M CHHTETUYECKOU
OMOJIOTUH,  TAJCOHTOJOTMH, OKOJOTMM); METOAAMU  CAMOCTOSTENBHOTO  MPOBEICHHS
OMOJIOTHYECKUX HCCIeloBaHUNH B Jaboparopud U B npupoze (HaOnroieHue, HU3MEpeHue,
HKCHEPUMEHT, MOJEIHPOBAHKE); OBJAJCHUE OOYJAIOIUMHUCS YMEHUSMH: CaMOCTOSATENbHO
HaXO0/IUTh, aHAIM3UPOBATh U
HCIOJIb30BaTh OMOJIOTMYECKYIO0 HH(OPMAIUIO; MOJIB30BaThC OMOIOTHYECKON TEPMUHOJIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OHOJOTMM UM  COIMAJIbHO-
HSKOHOMHYECKUMH U 3KOJIOTMYECKHMMM MpoOJIeMaMU YeJIOBEUECTBa; OIICHHWBATh IOCIEACTBUS
CBOCH JNEATENFHOCTH 10 OTHOIICHHWIO K OKpYXKAaroIIed TNPUPOJHOW Cpee, COOCTBEHHOMY
3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHX JIFOJIEH; 000CHOBBIBATH U COOJIOIaTh MEPHI MPOPUITAKTUKH



MH(EKIMOHHBIX 3a00J€BaHUM, MpaBUiia MOBEIACHUS B MPUPOJEC U OOecredeHUs OE30MacHOCTH
COOCTBEHHOW JKU3HENEATENLHOCTH B UPE3BBIUANWHBIX CUTYAIUSAX MPUPOJHOTO U TEXHOT'€HHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIe OTKPBITUS B 00JaCTH OMOJIOTHH; Pa3BUTHE
y OOy4YarommMxcsi MHTEJUIEKTYaJIbHbIX U TBOPYECKUX CIOCOOHOCTEH B IMPOIECCE 3HAKOMCTBA C
BBIJIAIOIIMMUCS OTKPBITHSIMA U COBPEMEHHBIMHU HCCJIEIOBAHUSMHU B OMOJIOTUH, PEIIAEMBIMH €IO
pobIeMaMu, METOI0JIOTHEH OMOJIOTHYECKOTO UCCIICA0BAHMS, TPOBEACHUS IKCIIEPUMEHTAIBHBIX
MCCIIEIOBAaHMM, pelIeHUs] OMOJOTMYECKUX 33134, MOJCIUPOBAHUS OHOJIOTMYECKHX OOBEKTOB U
IIPOLIECCOB; BOCHUTAHUE y 00YyYaIOIIMXCS LIEHHOCTHOTO OTHOLIEHUS K KUBOM MPUPOJE B LIEIOM
U K OTACTbHBIM €€ OOBEKTaM U SBICHHAM; (OPMHPOBAHUE HKOJIOTUYECKOH, T€HETHYECKOM
IPaMOTHOCTH, OOIIEH KyJIbTyphl NOBEACHUS B MPUPOJEC; MHTETPAlMU E€CTECTBEHHO-HAYYHBIX
3HAHUK; npuodpereHue o0y4armuMucs KOMIIETEHTHOCTH B palMoOHaIBEHOM
MIPUPOIONOIB30BaHUU (COOIIOACHHE TPAaBUII MTOBEACHUS B MIPUPOJE, OXPaHbl BUIOB, SKOCHUCTEM,
ouocdepsl), COXpaHEHHH COOCTBEHHOTO 37I0POBbS U 3JIOPOBBS  OKPYXAIOMIMX JIIOJEH
(cobmoaenus Mep PO UITAKTUKH 3a0071eBaHU, obecrieueHue 0€301acHOCTH
KHU3HECATSIbHOCTH B UPE3BbIUAWHBIX CUTYyallUAX MPUPOIHOIO U TEXHOTEHHOTO XapakTepa) Ha
OCHOBE HCIIOJIb30BaHMsI OMOJOTMYECKUX 3HAHWM M YMEHHH B MOBCETHEBHOW XKM3HH; CO3JaHHE
YCIIOBUH Ui OCO3HAaHHOTIO BbIOOpa 0O0ydYarolMMHCS WHIUBUIYalIbHOW 00pa3oBaTEbHON
TPAeKTOpPUH, CIIOCOOCTBYIOIIEH MOCIEAYIOUEMY MNPOPECCHOHATBHOMY CaMOOIPECIICHNIO, B
COOTBETCTBUM C MHIUBUAYAIbHBIMU UHTEPECAMH U IOTPEOHOCTSAMHU PETUOHA.

OOmiee 4YmCIIO YacoB, OTBEACHHBIX HA HW3y4eHHE OHOJOTHMH Ha YIIyOJIEHHOM YpPOBHE
cpenHero obmero oOpaszoBanms, coctaBiser 204 uvaca: B 10 kmacce — 102 yaca (3 gaca B
HEJIEINI0),

Otbop opraHu3anmMoHHBIX (OpPM, METOJAOB U CpPeACTB OOydeHUs OHOOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COAEpKaHHs U HAIPaBICHHOCTH Ha IMPOJIOJIKEHUE
OMOJIOTNYEeCKOr0 00pa3oBaHUsl B OpraHM3alMAX CpeIHEero MpoecCHOHAIBHOIO M BBICIIETO
o0Opa3oBaHUsl.

OO0s13aTeNIbHBIM YCIOBUEM IMPU OOyY€HUU OMOJIOrMM Ha YriIyOJIEHHOM YPOBHE SIBJISETCS
MPOBEACHUE JA0OPATOPHBIX W TMpaKTUYeCKUX pador. Taxxke ydactue oOy4aromuxcs B
BBITIOTHEHUH TPOEKTHBIX W Y4eOHO-HMCCIIEeNOBATENbCKUX paboT, TeMmaThuka KOTOPBIX
ONPEACIAETCS YUYUTEIIEM Ha OCHOBE HMEIOLIMXCA MaTEpUAIbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOJIHBIX YCIOBUH.

COJEP)KAHUE OBYYEHUA

10 KJIACC

CopepxaHue IHpPOrpaMMbl, BBIACIEHHOE  KVYpPCU6OM, HE BXOIUT B  IPOBEPKY
rocynapcTBeHHOM utorooi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OMOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BUTHsS OHOJOTHU.
buonornveckue Hayku M H3ydaemMble UMM MpobOiembl. DyHIaMeHTalbHbIe, NPUKIAJHBIE U
MIOMCKOBBIE HAYYHbIE UCCIIEOBAHMS B OHOJIOTHH.

3HayeHue OuoMOruM B (OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBszanHble ¢ Ouonorueil. 3HayeHWe OWONOTMM B MPAKTUYECKOMH



JESATETLHOCTH YeJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE, IPOMBIIINICHHOCTH, OXpaHe IPUPOJIBIL.
JdemoHcTpauuu

[Toptpetsr: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, U. dapsun, Y. I'apsei, I'.
Menaens, B. WU. Bepuanckuii, U. II. IlaBno, U. WU. Meunuko, H. 1. Basunos, H. B.
TumodeesPecosckuii, k. Yorcon, @. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OHMOJIOTHH C IPYrUMU Haykamu», «CucTeMa OHOJOTHYECKUX

HayK».

Tema 2. ’KuBble cucTeMbl M UX H3yYeHUE

JXusble cuctembl Kak npeaMer uzydeHus: 6uonoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHMYECKOIO COCTaBa, JUCKPETHOCTb M IIEJIIOCTHOCTb, CJIOXHOCTb M  YIOPSIOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOPraHU3allks, CaMOBOCIPOU3BENCHUE, Pa3IpakUMOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHuM3aluM JKUBBIX CHUCTEM: MOJIEKYJISPHBIM, KIJIETOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIM, MONYJIILIMOHHO-BHIOBOM, 9KOCHCTEMHBIN (OMOreoneHOTUYECKUIA),
ouocdepusiii. IIpoueccsl, MPOUCXOISIINE B KUBBIX crcTeMax. OCHOBHBIC MPU3HAKU KHBOTO.
XKuznp kak ¢popma cymiectBoBaHuss Matepun. Hayku, usydaroniye kuBble CUCTEMbBI Ha Pa3HbIX
YPOBHSX OPraHU3aLNH.

Nzyuenune xuBbIX cucrteM. Metonbsl Ouonormdyeckoil Hayku. HaOmionenue, maMmepenue,
JKCIIEPUMEHT, CHCTEMaTHh3auus, MeraaHanu3. [loHsaTme O 3aBUCHMONM W HE3aBUCUMOM
nepemeHHo. IlnanupoBanme skcnepumenta. IlocranoBka m mnpoBepka rumnore3. HyieBas
runotesa. [loHsTre BHIOOPKH U €€ JOCTOBEPHOCTh. Pazdpoc B Ononornyecknx maHHbIX. OLeHKa
JIOCTOBEPHOCTH IOJYYEHHBIX pe3ynbTaToB. [IpHUMHBI MCKa)KEHUS pe3ybTaTOB 3KCIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpamun

Tabmuupel u cxembl: «OCHOBHBIE NpPU3HAKH >KU3HUY», «buoornyeckue CUCTEMBDY,
«CBoOliCTBa )KMBOW MaTepun», «YpOBHU OpPraHU3allUU KUBOM NMPUPOAb», «CTpOEHNE )KUBOTHOU
KIeTKn», «TkaHM  JKUBOTHBIX», «CHCTEMBI  OpPraHOB  YEJIOBEYECKOIO  OpPraHu3May,
«buoreonenos», «buocdepa», «MeToabl U3yUeHUs )KUBOI TPUPOJIBI».

Ob6opynoBanue: 1abopaTopHoe 000pyL0BaHME I IPOBEACHUS HAOII0AeHUH, U3MEPEHNUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcrnonb3oBaHUE pa3IMUYHBIX METOAOB IIPU H3YyUYEHUHU JKUBBIX
CUCTEM.

Tema 3. Buosorus kierku

Knerka — cTpyKTypHO-(pPyHKIIMOHAJIbHAS €IMHUIA XKHUBOTrO. VICTOpUS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. [lIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHUSI COBPEMEHHOU KJIIETOYHOU TEOPHH.

MeTtoabl MOJEKYISIPHOM ¥ KIETOYHOM OMOJIOTMH: MHKPOCKOMHMSA, Xpomarorpadus,
anekTpoope3, METOJ] MEUYEHBIX aToMOB, Ju(¢epeHIaIbHoe  LEeHTpU(yrupoBaHue,
KyJIbTUBUPOBaHHUE KIETOK. M3yuenue @Huxkcupo8anmvix Kiemok. DIEKTPOHHAs MHUKPOCKOIMSL.
Kongoxkanvnasa mukpockonus. Bumanvhoe (npusicuznennoe) usyyenue kiemox. JleMOHCTpauuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuuel u cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIM MHUKpOCKOMm», «cTopus
pa3BUTHUS METOA0B MUKPOCKOITUN».



OO6opynoBaHMe: CBETOBOM MMKpPOCKOI, MHKPOIpENapaTbl PacTUTENbHBIX, >KUBOTHBIX M
OaKTepUaTbHBIX KIJIETOK.

IIpakTuyeckasi padora «/3yueHne METOJOB KJIETOYHOH Omosioruu (Xpomatorpadmus,
anexTpodopes, nuddepennuanbaoe nenTpudyruporanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMHYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3IeMEHThL. Bona u e€ posb
KaK pacTBOpPUTENS, pEareHra, ydacTue B CTPYKTYPUPOBAHMM KJIETKH, TEIUIOPETYJISLUU.
MuHepanbpHble BeLleCTBa KJIETKH, UX Onosiorndyeckas poiib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonorunueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphsl OenkoBoW Mosekynbl. IlepBuunas cTpykrypa Oeika, menTHIHAs
CBs3b. BropumuHnas, TperuyHas, 4eTBepTUYHAs CTPYKTyphl. JleHnarypauums. CBoiicTBa OEnKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIuu 6e1KoB. [lpuonsi.

VYraeBoasl. MoHOcaxapubl, JUcCaxapuibl, OJUrocaxapuabl U Toiucaxapuabl. OOmmii
IUIaH CTPOEHUA U (PU3MKO-XMMHUYECKHE CBOWCTBAa YIJI€BOJIOB. buonornueckue ¢QyHKIUU
YIJIEBOJIOB.

Jlummapl.  TmppodwmnbHo-rHapodoOHBIe  cBoicTBa.  Kinaccmpukamuss — TUMHIOB.
Tpurnuuepunsl, pochomunuabl, BOCKH, creponabl. buonornueckue Gpyakuuu mumuaos. O0mme
CBOMCTBa OMOJOTMYECKMX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JITHK u PHK. Ctpoenne HyknenHoBbIX kuciot. Hykneotusl.
[Mpunmun kommuiementapaoctu. [lpasmwio Yaprapda. Crpykrypa IHK — nBoiiHas crupaib.
Mectonaxoxaenue u 6nonorunueckue pynkuuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenue moinekynbl AT®. Makposprudeckue cBsa3u B Mosiekyine AT®. buonornueckue
¢byakmuun  AT®. BoccraHoBlieHHBIE TIEPEHOCUYHMKH, WX (QyHKOMH B KJIETKe. /[[pyeue
HyKaeo3uompugocpamuol (HT D). CexBenupoBanue  JIHK.  Memoowt  eenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouosiorus: OMOXMMHUYECKHE M OHMOPU3NYECKUE HCCIEAOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJEKyd. Mooenuposanue cmpykmypvi u @QYHKYUl
buomonexkyn u ux komniexcos. Komnviomepuwiti Ouzaiin u opeanudeckuii cunmes 6UOMONEKYI U
UX HeNnPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[optpertsrt: JI. [Tonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C.
[Ipy3unep.

Huarpammsbl:  «PacnpenesnieHMe XHUMUYECKHMX JJIEMEHTOB B HEXHUBOW IPUPOJCY,
«PacnpeneneHrne XUuMUYECKNX 3JIEMEHTOB B JKUBOW MTPUPOIE».

Tabmumer u cxembl: «llepuoanueckass TabnuIa XUMHYECKUX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJBD», «BemectBa B cocraBe opraHu3sMoBy, «CTpoeHHE MOJIEKYIbl Oenkay,
«CTpyKTyphl OETKOBOW MOJIEKYNb», «CTpoeHHE MOJIEKYJ YrieBOAOB», «CTpPOCHHE MOJEKYI
TMnuAoBY», «HykiIeMHOBBIE KUCIOTBDY, «CTpoeHne MoJeKybl ATD».

O6opynoBanue: XUMUIECKast IOCya U 000pyIOBaHHE.

JlabopaTopnasi pabora «O0HapyxeHre OETKOB C TTOMOIIBIO KAY€CTBEHHBIX PEAKITHIN.

JlabopaTopHasi padora «/ccnenoBanue HYKJIEHMHOBBIX KUCIIOT, BBIJEICHHBIX U3 KIIETOK
Pa3IUYHBIX OPTaHU3MOBY.



Tema 5. CTpoenune u pyHKIMH KIETKH

Tunsl kieTok: sykapuoThyeckas U mpokapuoruyeckass. CTpyKTypHO-(YHKIMOHAIbHBIE
00pa3oBaHMsl KIETKH.

CrpoeHnue mnpokapuoTHueckoi kietku. KierouHnas creHka OakTepuil ©  apXei.
OcoOeHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPOGHON MPOKAPUOTHUYECKUX KJIETOK. Mecto u
POJIb IPOKAPUOT B OMOIIEHO3aX.

CrtpoeHre U QyHKIIMOHUPOBAHUE dyKapUOTHUECKOW kieTku. [lna3zmarnyeckas MeMOpaHa
(mna3manemma). CTpykTypa I[jia3MaTH4ecKod MemOpaHbl. TpaHCmopT BeliecTB —4depes
IJIa3MaTHYECKyl0 MeMOpaHy: TaccuBHbIA (nuddy3us, obOnery€énnas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIM aKTUBHBIN TpaHcropt). Ilomynponumaemocts MeMmOpaHnbl. PaGota
HATPUI-KaTMEeBOro Hacoca. DHAOIUTO3: MUHOLUUTO3, ParouTos. Dk301uTo3. KiieTrounas cTeHka.
Crtpykrypa 1 GyHKIUU KIETOYHON CTEHKH pPAaCTeHHI, IpruOOB.

Hutomnmazma. Ilutozonb. Lutockener. JIBuxkeHue nutomiazMbl. OpraHouabl KIETKH.
OpHoMeMOpaHHBIE OpraHOUIbI KIETKHU: sHjormnazMatuueckas cets (DIIC), anmapar [onbmxw,
JU30COMBI, MX CTpoeHHe U (QyHKUHMHU. B3auMOCBS3b OIHOMEMOpAHHBIX OPTaHOMAOB KIIETKHU.
CtpoeHue TrpaHyIsIpHOTO peTUKynyMa. Mexanuzm Hanpaenrenus 6enkoe ¢ OJOIIC. Cunte3
pactBopuMbIx ~ OenkoB. CHHTE3  KJIETOUHbIX MeMOpaH. [nmagkuii  (arpaHynspHBIi)
SHAOIUIa3MaTHUeCKuil peTukyiayM. CekpeTopHas ¢yHkuus ammnapara ['onbmxu. Moouguxayus
benxos 6 annapame I'onvoocu. Copmuposka benxos ¢ annapame I onvocu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturenpHbIX KieTok. Kiterounsiii cok. Typrop.

[losiyaBTOHOMHBIE OpraHoOMAbl KIETKU: MHMTOXOHAPUH, IUIaCTUIbl. [Ipoucxoocoenue
mumoxonopuil u naacmuod. Cumdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIIUM  MUTOXOHIpHWM # 1uactui. llepBudHbIE, BTOPUYHBICE U CJIOXHBIC IJIACTH]IBI
(OTOCHUHTE3UPYIOLINX JYKAPUOT. XJIOPOIUIACTHI, XPOMOILJIACTHI, JICHKOMJIACTHI  BBICIIUX
pacTeHui.

HememOpannbie opranouasl kieTku CTpoeHue U (GYHKIIUU HEMEMOpPAaHHBIX OPTaHOWIIOB
KIeTku. Pubocombl.  [lpomescymounvie  uramenmol. MuxkpouiaMeHTsl. AxmuHosbvie
Muxkpoguramenmol. MBIIIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
Muxkpotpybouku. Knetounsiii ueHTp. CTpoeHHME U ABWKEHHE JKTYTUKOB W PECHUYEK.
MuxkpoTtpyOouku nuTomiasmsl. LlenTpuons. berxu, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophwie 6enxu.

Anpo. OOosouka siapa, XpOMaTHH, KapuoIUla3Mma, SIPBIILIKHU, UX CTpOeHHE U (DYHKIUH.
SnepHsblii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacHoOKEHUE XPOMOCOM B MHTEpP(Ha3HOM
sanpe. Jyxpomamun u 2emepoxpomamun. benku XpoMaTUHA — TUCTOHBL. JJunamuka sdepHou
06010uKU 8 Mumose. floepHulii mpauncnopm.

Knerounsle  BkitoueHus.  CpaBHUTENbHAs  XApAaKTEPUCTUKA  KIETOK  HYKapHOT
(pacTUTeNnbHOM, )KUBOTHOH, rprOHOIT). JleMoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHHE HYKaApUOTHYECKOW KIETKW», «CTpOeHHE >KHBOTHOMU
Ki1eTkn», «CTpoeHHe pacTUTEIbHON KIETKH», «CTpoeHHe MUTOXOHApUN», «Anpoy», «CTtpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

OO6opynoBaHue: CBETOBOH MHUKPOCKON, MHKPOIpPENapaTrbl pPaCTUTEIbHBIX, MXHBOTHBIX
KJIETOK, MUKPOTIpeTapaThl 0aKTepruaTbHBIX KIETOK.

JlabopaTopHasi padora «l/3ydueHne cTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.



IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI».

JlaGoparopHas padora «lccrnenoBaHue mia3MoJin3a W JEMIa3MOJIN3a B PACTUTEIIbHBIX
KJIETKax».

IIpakTnuyeckas padora «/3ydeHne IBUKEHHUS LUTOILUIA3Mbl B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NIpeBpaLlieHNEe JHEPTUH B KJIeTKe

AccuMuIsIIMS M JUCCUMWIALUS — JIB€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BellecTB:
aBTOTpPOHBIA M  TeTepoTpodHBIA. YyacThe KHCIOpPOAa B  OOMEHHBIX IPOLECCaX.
Oueprerudyeckoe oOecrieueHne KieTku: mnpeBpamenne AT®D B 0OMEHHBIX Mpoleccax.
@depMEeHTAaTUBHBIN XapakTep peakiuii KJIeTOYHOro MerabonmuszMa. DepMeHTHI, MX CTPOCHHE,
cBolicTBa W MexaHm3M aercTBus. Kodepmentsl. OTnuuns (epMEHTOB OT HEOPraHUYECKUX
KaTrann3atopoB.  benku-akTHBaTopel H  OCNKU-WHTUOMTOPHL.  3aBHCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIMi OT Pa3IMYHbIX (PaKTOPOB.

IlepBuuHbIl CHHTE3 OpraHM4eckux BewecTB B kieTke. dortocuHTe3. AHOoKCcucenHwlil u
oxcucenHvlll  pomocunmesz 'y oakmepuu. Ceemocobuparowue nuemMeHmovl U HUSMEHMbL
peakyuonroz2o yeumpa. Ponb xnopomiactoB B mporecce ¢orocunTe3a. CBeToBasi U TEMHOBAS
dasel. Domoovixanue, C3-, Cs- u CAM-munvr pomocunmesa. IIpogyKTHBHOCTh (POTOCHUHTE3A.
Bnustare pa3nuvHbIX (GakTOpPOB Ha CKOPOCTh (hoToCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTte3.  Pa3HooOpa3ue  OpraHu3MOB-XEMOCHUHTETHKOB:  HUTPUPULUPYIOLIUE
OakTepuH, xerae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuH. 3HAUCHHE XEMOCHHTE3A.

AmnaspoOnble opranu3Mbl. Buabl Oposkenus. [IpomyKTel OposKeHUSI U MX HCIOJIB30BAHUE
9YeJI0BEKOM. AHa’pOOHBIE MHUKPOOPTaHMU3MBI KaK OOBEKTHl OMOTEXHOJOTUH M BO30YIUTENH
OoJe3HeH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTudeckoro obmeHa. IloAroToBUTENBHBIN ATaIl.
I'mukonu3 — 6eCKUCIOPOAHOE pacLEINICHUE TTIFOKO3bI.

buonoruueckoe okuciaeHue, WK KIETOYHOE JbIXxaHUe. Poiib MUTOXOHIpUN B Ipoleccax
Oouonoruueckoro okuciaeHus. luxmmueckue peaknuu. OxuciaurenabHoe (ochopuaupoBaHue.
Onepeuss  membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomonHol
AT®Dcunmaszvr. IlpeumymiectBa a’poOHOro mHyTH oOMEHa BEIIECTB IEpe] aHa3pOOHBIM.
D¢ dexTuBHOCTH FIHEPTETHUECKOTO 0OMeHa. /leMoHcTpauun

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

Tabmuupr u cxembl: «®DorocuHTe3», «IHEpreTudeckuii oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEeMOCHUHTE3Y.

O6opynoBaHHe: CBETOBOM MUKPOCKOII, 000pYJOBaHKE JJIsl IPUTOTOBJIEHUS! TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlabopaTtopnasi pabora «l3ydeHue KaTanMTHYECKOW aKTUBHOCTH (epMEeHTOB (Ha
MpUMepe aMIIIa3bl WK KaTajga3bl)y.

JlaGopaTtopuas pabora «/3ydyeHue (EepMEHTATUBHOIO pacUICIUICHUS MEPOKCHAA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KIETKaX».



JlaGopaTopnasi padora «CpaBHeHHUE MPOIIecCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHeHHUE MPOIIECCOB OpOKEeHUS U Abixanus». Tema

7. HacaencrBenHast uHGOpMAanus U peaju3anms e€ B KJeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSX MATPUUYHOTO
cuHTe3a. Peanmzanms HacineAcTBEHHON wuHpopManuu. ['€HETHYECKUH KOJ, €ro CBOWMCTBA.
Tpanckpunuus — marpuusblii cuate3 PHK. IIpuHIMnel TpaHCKpUIIMU: KOMIUIEMEHTAPHOCTD,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sranpl. Yvactue tpancrnopTHeix PHK B OuocunTe3e Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B OnocunTese Oenka.

Cogpemennvie npeocmagnenus o cmpoenuu 2enog. OpraHuzanusi reHoMa y IpoKapHoT U
JyKapuoT. Perymsiiuss akTHBHOCTH TE€HOB y mIpokapuoT. ['mmoreza omepona (P. XKako0O, XK.
Mano). MonexynapHvle Mmexanuzmvl 3KCHpeccuu 2eHos y 3Iykapuom. Ponv xpomamuua 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MTPOIECCOB B KieTKe. KileTouHblii romeocTas.

Bupycol — Heknerounbie (OpMBI KU3HU U 0OIUTraTHbie mapa3utbl. CTpOEHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kusnennwviti yuxn J{HK-codepocawux
supycos, PHK-codepaicawux supycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pesepmasd,
unmezpasa.

Bupycubie 3a0oneBaHusi 4enoBeKa, KHUBOTHbIX, pactenuil. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE MTPOOIEMBI.

buoungopmamurxa: unmezpayusa u ananuz odonvuwux maccueos («bigdatay) cmpykmyprovix
ouonocuueckux oOaumvix. Hanomexnonoeuu 6 oOuonocuu u meduyuwne. Ilpocpammupyemvie
@yuxkyuu benxos. Cnocobwt docmasku nekapcms. JleMoHcTpanuu

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

Tabmuupt u  cxembl: «buocunre3 Oenka», «l'eHeTnueckuii koay», «Bupycs»,
«baxTepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCa.

Tema 8. /KuzHeHHbI HUKJI KJICTKH

Knerounslii nukin, ero mepuoasl u perymsuusa. Mutepdasza um muro3. OcobGeHHOCTH
MpoIIeccoB, poTekaronux B uHTepdase. [loaroroBka kierku kK aeneHuto. [Ipecunrernueckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKHH M MOCTCUHTETHUYECKUH (MPEMUTOTUYECKHI) MEepuO/Ibl
uHTEpPa3bl.

Marpuunsii  cunte3  JHK -  perumkanma.  Ilpunnuner  perumkanum — JJHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBIA  CHHTE3, AaHTUNAPAIIENBHOCTb. MeXaHn3m
perummkammu - JIHK.  Xpomocomsl. Crtpoenue xpomocom. Tergomepbl U TelioMepasa.
XPOMOCOMHBII HAa0Op KJIETKU — KapuOTHI. JIUMIOWIHBIN U rarIONIHbI HabOphl XPOMOCOM.
I'omonornuneie xpomocomsl. [10710BbIE XPOMOCOMBI.

Jenenne kietkn — muTo3. CTaguM MUTO3a M MPOMCXOISAUIME B HUX IMPOLECCHL. THIIBI
Muto3a. Kaprokunes n nutoknHes. buonorndeckoe 3Ha4eHUE MUTO3A.

Perynauuss MuToTMdeckoro mukina kiuetku. IlporpamMupyemast kierouHas rulenp —
amnomnTo3.



Krnerounoe sinipo, xpomocombl, GyHKIIMOHATBHAS TeHOMUKA. Mexanusmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugpposas kiemka» — ououngpopmamuyeckue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpanuu

Tabmuupl U cxembl: «OKU3HEHHBIN LUK KIETKW», «MuTO3», «CTpOCHHE XPOMOCOM),
«Pennukanus [JHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKpoIpenaparbl: «MHUTO3 B KJIETKax KOpeliKa
JIyKay.

JlabopaTopHas padora «/3yueHue XpoMOCOM Ha TOTOBBIX MUKpOITpenapaTaxy.

JlabopaTopHas pa6ora «HaOmromeHne MuTO3a B KJIETKAX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3MoB.  OJHOKJIETOYHBIE,  KOJIOHHWAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS U JKU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJTHOKIETOUYHbIE BOJAOPOCIH, APyrue NpoTucThl. KonoHnansHele
OpraHU3MBbI.

B3anMocBsA3p 9acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: o0Opa3oBaTelbHAsA, MOKPOBHAs,
MPOBOJSAINIAsA, OCHOBHAs, MexaHudeckas. OcoOeHHOCTH CTpoeHus, GYHKIUN U PaACIOIOKEHUS
TKaHEe! B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M  4YeJNOBeKa. TWMBl JKMBOTHBIX TKaHEW: OSIHTEIMAIbHAs,
COCIMHUTEIIbHAS, MbIIeuHas, HepBHass. OCOOCHHOCTH CTPOCHHS, (YHKIIUH M PACIIONOKCHHS
TKaHEl B opraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHepaTUBHBIE OpraHbl pacTeHu. OpraHbl U CUCTEMBI OPTaHOB
YKUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHOB U CHCTEM OPTaHOB.

Omopa Tema opranu3moB. Kapkac pactenuit. CkeneTrbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. HapyxHbI 1 BHYyTpeHHUH ckeneT. CTpoeHue U TUIIBI COSTUHEHUS
KOCTEH.

JIBrokeHue opraHu3MoB. JIBM)KEHHWE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBI)KEHHME MHOTOKJIETOUYHBIX PACTeHUN: TPOMU3MBI W HACTHUHU.
JIBr>KeHre MHOTOKJIETOYHBIX )KUBOTHBIX U U€JIOBEKa: MblllieuHas cuctema. Pedekc. CkenerHbie
MBIIIIIBI U UX padoTa.

[Mutranue opranuszmoB. [loryomieHue BojbI, YIJIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. [luTaHue >KUBOTHBIX. BHYTPHUIOIOCTHOE ¥ BHYTPUKIETOYHOE MHIIECBApECHHE.
[Iutanne MO3BOHOYHBIX >KUBOTHBIX. OTIENBl MHUIIEBAPUTEILHOTO TpakTa. [IumeBapuTensHbIE
xenesbl. [InieBaputenbHas cucTeMa 4enoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuit. Jlpixanue >kuBoTHBIX. Juddysus razoB uepes
MOBEpXHOCTh KieTku. KoxkHoe apixanwe. [[pixaTenbHas moBepxHOCTh. JKabepHoe u nErodnoe
npIXxaHue. JlpIxaHue TO3BOHOYHBIX J>KMBOTHBIX M YEJIOBEKA. DBOJIIOIUOHHOE YCIO0XHEHUE
CTPOEHHUs JIETKUX IIO3BOHOYHBIX JKUBOTHBIX. JlpIXarenpHas cucreMa 4eioBeka. MexaHu3M
BEHTHJIAIIMH JIETKUX y TITUIl U MIIEKOTTUTAIOIMNX. Perymnsius npixanus. J{prxareabHbie 00BEMBI.



TpaHcropT BeEHIECTB y OPraHu3MOB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHil. TpaHcmopT
BEIIECTB Yy KUBOTHBIX. KpoBeHOocHas cucrema u €€ opranbl. KpoBeHOCHas cucrema
MM0O3BOHOYHBIX JKMBOTHBIX WU 4enoBeka. Cepaue, KpOBEHOCHBIE cocyabl M KpoBb. Kpyru
KpPOBOOOPAIICHHUSI.

OBOJIIOLIMOHHBIE YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHON CHCTEMBI IO3BOHOYHBIX >KMUBOTHBIX.
PaGora cepaua u e€ perynauus.

Boinenenne y opranu3moB. Beinenenue y pacreHuidl. BblaeneHwe 'y KUBOTHBIX.
Cokpaturensuble Bakyonau. Opranbel BblgeneHus. QOuibTpanus, cekpeuus Hu oOpaTHOe
BCachIBaHHE KaK MEXaHU3Mbl pabOThI OpraHoB BbiieneHHs. CBs3b MOJOCTU Tela ¢ KPOBEHOCHOMN
U BBIICIUTEIBHON crucTeMaMU. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u GpyHKmonupoBanue Heppona. OOpa3zoBaHHEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LMCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHud. Kyrukyna. CpeacTBa nacCUBHOU U
XUMHYECKOH 3alUTEL. PUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI ¥ MX TIPOM3BOAHBIC. 3alIUTa OpraHU3Ma
or Oone3Heil. MMMmyHHas cuctema uyenoBeka. KieTOyHbIE M T'yMOpaibHBIE HMMYHUTET.
Bpoxnénnsliii u npuoOpeTéHHbIi cienuduueckuii *UMMyHUTET. Teopurs KIIOHAIBHO-
cenektuBHoro ummynureta (I1. Dpnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpOKIEHHOTO UIMMYHHUTETA B PAa3BUTUH CHCTEMHBIX 3a00JICBAaHUH.

PazgpaxxumocTte M perymsinuss 'y OpraHu3MoB. Pa3pakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts M peryisuus y pacteHuid. PocToBele BemiecTBa U UX
3HauYCHHUE.

HepBHas cucrema u peduieKTOpHas peryisiius y >XKUBOTHBIX. HepBHas cucrema um eé
OTJIeTIbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTaeIbI
TOJIOBHOTO MO3Tra IMO3BOHOYHBIX XHUBOTHBIX. Peduiekc u pedrexropras ayra. besycnoBHbie u
yCIOBHBIE PEIICKCHI.

I'ymopanbHast perynsiiuss U SHJIOKPUMHHAs CHCTEMa >KMBOTHBIX WU uejoBeka. Kenesbl
SHJIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. /JlelicTBHE TOPMOHOB. B3auMOCBSi3b HEPBHOM U
SHIOKPUHHOM cucteM. [ mnmoranamo-runoduzapHas cuctema.

JdemMoHcTpanuu

IHoprper: U. I1. I1aBnos.

Tabnuiel U cxembl: «OTHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreiimue», «Opranbl [BETKOBBIX pacTeHui», «CHUCTEMBbl OpraHoOB
MO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBsie cucrembl», «CtpoeHue credns», «CTpoeHHe ITUCTOBOM TIUIACTHHKUY, «TkaHU
KUBOTHBIX», «Ckener yenoBekay, «llumeBaputenbHas cucrema», «KpoBeHocHas cucremay,
«/IpixaTenpHas cucremay, «HepBHas cucremay, «Koxay, «MbllIedHass CUCTEMAY,
«BpraenurenpHas cucremMa», «JHIOKpUHHAs cuctemay, «CTpoeHue MbIIp», «MMMyHUTETY,
«KuireyHononocTHeie», «Cxema MUTaHusl pacTeHHil», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE T0KIAEBOIO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cuctema
npecMmbIKaromumxcs», «HepBHasg cucrtema nruny, «HepBHasg cucTeMa MIIEKONUTAKOUIUAXY,
«HepsHas cuctema venoBekay, «Pedmexcy.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOUHBIX OPraHHU3MOB,
MHUKpOIpenaparsl TKaHei, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBbIE
9K3EMILIAPhl KOMHATHBIX PAacTEHUH, repOapun pacTeHHUI pa3HbIX OT/AEJIOB, BIAXKHBIEC Mperaparhbl
KUBOTHBIX, CKEJICTHI MO3BOHOYHBIX, KOJJICKIIMH OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyJIoBaHUE Ui JEMOHCTPAllMM IOYBEHHOTO ¥  BO3JYIIHOTO MUTaHHUA pPACTCHHH,
pacuierieHuss KpaxMaina u OenKoB 1oja  AeicTBUEM  (DEepMEHTOB, OOOpYIOBaHUE IS
JEMOHCTPALIUU OIIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHUM, MOJIEIN FOJIOBHOTO MO3Ta pa3IN4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUi».

JlabopaTopHas padora «/3yueHue TkaHel )KUBOTHBIX».

JlaGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHHUS.

Tema 10. PazMHOkeHHe 1 pa3BUTHE OPTaHU3MOB

@DopMBI pa3MHOKEHUS OPTaHU3MOB: 0ecroioe (BKJII0Yast BET€TATUBHOE) U MMOJIOBOE. Bubl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIIOPYISALNUS, PparMeHTaus, KIOHUPOBAHHE.

[TonoBoe pa3muoxenue. llonoBble KkieTku, wnn ramersl. Meito3. Cragum Mmenosa.
IToBenenne xpomocom B Meinose. KpoccuHrosep. buomornueckuii cMbIica Meo3a U IOJOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe  paszButue. ['amerorene3 y kuBOTHbIX. [lonoBble  Jkemne3bl.
OOpazoBanue U pa3BUTHE MOJOBBIX KIeTok. Crepmarorene3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBopeHre U SMOPHOHATBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIIOAOTBOPEHUS:
Hapy’KHOe€, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOIIOTHS — HAyKa O Pa3BUTUHU
opranu3MoB. Mopgozcenes — oona uz 2nasuvix npoodoaem smopuonoeuu. Konyenyus mopgozenos u
mooenu mopgoeenesa. Ctaguu 3MOpHOTreHe3a )KUBOTHBIX (Ha mpumMepe Jiarymku). Jpobnenue.
Tunel ppobnenus. /Jemepmunuposannoe u Hedepmunuposannoe opodaenue. bracmyna, munv
onacmyn. Oco6eHHOCTU JpOOIeHUs MIIEKONUTAIOIUX. 3apOJbIIIEBble JTUCTKH (TacTpyIIsius).
3aknagka OpPraHOB M TKaHEH W3 3apOoJBIIIEBBIX JIMCTKOB. B3aumHOe BiMsHME YacTeil
pa3BUBAIOIIETOCS  3apojbllia (AMOpPHOHANbHAS WHAYKIMSA). 3akiajka IulaHa CTPOEHUs
KUBOTHOTO Kak pe3ysbTaT HEpPapXU4eCKUX B3aUMOJEHCTBUU TeHOB. BnusHue Ha
SMOpPHOHAIIBHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbli mnepuon. Ilpsmoe u HempsimMoe
pa3BuTHe. PasButHe ¢ Meramopdo30M Yy OECIO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaueHUE NMPSMOTO U HEMPSAMOIO Pa3BUTHS, UX PACIPOCTPAaHEHHE B MPUPOJE.
Tunsl pocta XMBOTHBIX. DaKTOpBI pErySIUM pPOCTa JKUBOTHBIX M dYenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHUSL Yy JKUBOTHBIX W 4yesioBeka. [leproibsl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTUYECKUE TTPOIIECCHI.

Pa3smuoxenune u passutue pacreHuid. ['ameroput u cnopodur. Meio3 B KU3HEHHOM
nukie pacrernuii. OOpa3oBaHue crmop B TMporecce Meiosza. [ameToreHes y pacTeHHH.
OImIogoTBOPEHNE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BOMHOE OIUIOIOTBOPEHHUE Y
[IBETKOBBIX PACTCHHIA.

OO6pazoBanue U pa3BUTHE CEMEHU.

MexaHu3MBbI peryiiiiuu OHTOTCHE3a Yy paCTCHI/Iﬁ 1 )KUBOTHBIX.



JdemMoHcTpanuu

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

Tabnuuel u cxemsl: «BereratuBHoe pa3MHOKeHHE», «THUIBI O0ECHOIOr0 pa3MHOKEHH,
«Pa3sMHOXKeHHEe XJIaMHIOMOHaAbD», «Pa3MHOeHue JBIUIEHB», «Pa3MHOXEHHE THIPBIY,
«Meiio3y», «Xpomocombl», «['amerorenes3», «CTpoeHHE SAWLEKIETKA U CIEPMATO30UJIay,
«OcHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsmoe pasButHe», «Pa3zBuThe MalicKoro
Kyka», «Passutue capanum», «Passutue nArymku», «/IBoiiHOE OIIONOTBOPEHUE y LIBETKOBBIX
pacteHuit», «CTpoeHHe CEMSH OIHOJOJBHBIX U JBYIOJIbHBIX PAacTeHUI», «KW3HEHHBIA LUKI
MOPCKOM  KamycTbD», <«OKW3HEHHBIM 1UKI MXa», <«OKU3HEHHBIM LMK [aOpPOTHHUKAY,
«OKU3HEHHBIN UKII COCHBDY.

OO6opyoBaHue: CBETOBON MUKPOCKOII, MUKpOIpenaparhsl SHLEKIETOK U CIepMaTO301/10B,
Mozenb «L UK pa3BUTHA JIATYILKNY.

JlaGoparopnass pabora «/3ydyeHue CTpPOCHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckas padora «BblsBiI€HHE NPU3HAKOB CXOJCTBA 3apOJBIIIEH IIO3BOHOYHBIX
KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHre OpraHoB Pa3MHOMXKEHUS BBICIIIMX PACTCHUN».

Tema 11. I'eHeTHKa — HAYKAa 0 HAC/IEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

WcTtopusi craHoBi€HMSI U pa3BUTHUsL F€HETUKM Kak Hayku. PabGotsl I'. Mennens, I'. ne

®pus3a,

T. Moprana. Posib oreuecTBeHHbIX Y4€HbIX B pa3BuTuu resetuku. Padorsr H. K. Konbuosa, H.
N. BaeumoBa, A. H. benosepckoro, I'. JI. Kapmeuenko, 0. A. Oumunuenxo, H. B.
TumodeesaPecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI, aJlI€JIbHbIE
T€Hbl, AJBTCPHATUBHBIC IIPU3HAKW, JOMHMHAHTHBIA M PELECCHBHBIM TNPHU3HAK, T'OMO3UIOTA,
reTepo3uroTa, YUCTast TUHUS, THOPUbl, TeHOTUIL, (PeHOTUIl. OCHOBHBIE METO/bI T€HETUKHU:
rUOPUA0IOTHUECKUN, TUTOJIOTHUECKHM, MOJIEKYIISIPHO-T€HETHYECKHH.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsnos, H. 1. Basuiios, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuue! u cxemsl: «MeToabI FeHETUKNY», «CXEMBbI CKPELLIUBAHUS.

JlaGopaTopHas padora «/{po3o¢uina kak 00bEKT FTeHETUYECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. llepBbiii 3akoH MeHnens — 3aKoH eIMHOOOpPA3Hs
rubpuoB nepBoro noxojeHus. IlpaBuno nomunupoBanus. Bropoil 3akon MeHnens — 3akoH
paciuerienust mpusHakoB. L{uTonornyeckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBanus. ['unoresa
YUCTOTHI TAMET.

AHamusupyromee — ckpenuBaHue.  [IpoMeXyTOuHBIM ~ XapakTep  HACIEJOBaHUS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tperudt 3akoH MeHnenss — 3aKOH HE3aBUCUMOTO
HacJeI0OBaHMs MpU3HaKoB. [{uTomornyeckme 0OCHOBBI AUTUOPUTHOTO CKPEIIBAHMUSL.



CueruieHHOe HaclenoBaHue nMpru3HakoB. Pabotel T. Moprana. CrienieHHOe HacIeI0BaHKE
TCHOB, HAPYIICHHE CICTUICHHS MEX Iy TeHaMH. XpOMOCOMHAs T€OPHs HACTEACTBEHHOCTH.

I'eneTnka mosia. XpOMOCOMHBIM MEXaHHU3M OIPEACIICHUs IMoja. AYTOCOMBI M IIOJIOBBIC
XpPOMOCOMBI. ['OMOTraMeTHBIM W TETepOTaMETHBIA TOJI. ['eHeTHueckass CTPYKTypa IOJIOBBIX
xpoMmocoM. HacrenmoBanne mpu3HaKOB, CIETUICHHBIX C ITOJIOM.

I'eHotunm kak menoctHas cucrtema. [lmeldoTporus — MHOXKECTBEHHOE JIEHCTBHE TeHa.
MHOKXeCTBEHHBIM ajuien3M. B3aumoneicTBUEe HealsIeabHbIX TIeHOB. KOMIUIEMEHTApHOCTb.
Onucras. [Tonumepust.

['eHeTM4eCKUd KOHTPOJIb pPa3BUTHS PACTCHHM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXKe
(bU3MOJIOTHYECKUX TIPOIIECCOB, IIOBEIECHHUS W KOTHUTUBHBIX (yHknuil. ['eHeTmueckue
MEXaHU3Mbl CUMOHOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3SUH — IMAPA3UT» M «XO35IUH —
MUKPOOHOMY. ['eHeTHUUeCcKre acIeKThl KOHTPOJISI 1 U3MEHEHHS HACJICJICTBEHHOW MH(OpMAIuu B
MOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemMoHcTpauuu
IToptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxembl: «llepBblil U BTOpoOl 3akoHBl Mennens», «Tperuit 3akon Menuens»,
«AHanu3upyrolee ckpeuBanuey, «Henomnoe noMuHupoBanuey, «ClenieHHOEe HaclleJOBaHHUE
IIPU3HAKOB y Ipo30Quiibl», «I eHeTuka nonay, «Kapuorun yenoBekay, «Kapuorun apo3oduisiy,
«Kapunotun nrune», «MHOKECTBEHHBIN aluienu3m», «B3auMoeicTBre reHoBy.

OO6opynoBaHue: MOJENb A JIEMOHCTPALMM 3aKOHOB €IMHOOOpa3us rMOpuUIOB MEPBOro
IIOKOJICHUSI M PAaCUICIUICHUS MPU3HAKOB, MOJAEIbL JUIsl AEMOHCTPALMM 3aKOHA HE3aBHUCHMOIO
HaCJIEOBaHMsl IPU3HAKOB, MOJEIb JUIsl JEMOHCTPALMU CLIETNIEHHOTO HACJIEOBAHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: «/po3odpunay.

IIpakTnyeckass padora «lI3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
Ipo30GUITBD).

IIpakTnyeckass padora «l3ydyeHue pe3yiabTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
Ipo30GUITBD).

Tema 13. 3aKoHOMEPHOCTH H3MEHYHBOCTH

BiaumopeiictBue renotuna u cpensl npu ¢dopmupoBaHuu (eHortumna. VM3MEHUYUBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE TpPU3HAKW. Buasl  HU3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MoaudukarmonHasi U3MEHYMBOCTh. Poib cpenbl B popMUpOBAaHUK MOAUPUKAITTOHHON
n3MeHunBoCcTH. HopMa peakiuu mpusHaka. BapualnoHHblil psig v BapuanuonHas kpusas (B.
Noranucen). CoiicTBa MOIU(DUKAITMOHHON U3MEHUYHUBOCTH.

I'eHoTunuueckass u3MEeHYUBOCTh. CBONCTBA TEHOTUMUYECKONW WM3MEHYMBOCTH. Buabl
TeHOTHIMYECKOW H3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOunatuBHasi m3MEHUYNBOCTh. Mel03 M TMOJIOBOM TPOIIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUH T€HETHYECKOTO Pa3HO0Opasms
B Ipeiesiax OJTHOTO BHJIA.

MytaimonHass M3MEHYMBOCTh. Buapl MyTaiuii: Te€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W MHAYLUMPOBAaHHBIE MYyTallMHU. SiepHble U LUTOIUIA3MAaTUYECKHE MYTAallUH.
ComMaruueckre W TOJIOBble MyTaluH. [[pUYMHBI BO3HUKHOBEHUsI MyTanuid. MyTareHbl U uX
BIMSHHE HAa OPTraHWU3MblL. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKUX



psanoB B HacieactBeHHoW wu3MeHunBoctd (H.M. BaBunor). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u 5NULEHOMUKA, PONb INULEHEMUYECKUX (akmopos 6 HACLe008aHUuu u
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS V Op2anu3mMos. JleMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBumnos.

Tabmupr u cxembl: «Bunabl usMeHuuBOCTH», «Moau]UKAIMOHHAS WM3MEHUYHUBOCTHY,
«KoMmOunaTuBHass  u3MeH4YMBOCTH»,  «Meio3»,  «OmnomoTBopeHue»,  «l eHeTHueckue
3a00JeBaHUs YeTI0BeKay, «Bubl MyTanuii».

O6opynoBaHue: >XuUBble U TepOapHble SK3EMIUIAPhl KOMHATHBIX DPACTEHUH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3JIMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTtopnasi pabGora «lccinemoBaHue 3aKOHOMEPHOCTEH  MOAM(MUKAITMOHHOU
n3MeHuuBocTH. [TocTpoeHne BapHallMOHHOTO psifia U BapHAIllMOHHON KPUBOI».

IIpakTnyeckas padora «Mytanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKa Ye10BeKa

Kapuotun denoeka. MexayHapoiHas IporpamMma HCCIEIOBaHUS TI'€HOMa 4YeJIOBEKa.
MeToapl U3Y4YEeHUS TEHETUKH YellOBEKa: T€HealOrn4ecKHil, OIM3HELOBBIM, [TUTOTCHEeTUYECKUH,
MOMYJISIIUOHHO-CTaTUCTUUECKUM, MOJIEKYJIsIpHO-TeHeTHuYecKkuil. COBpEeMEHHOE OIpesesieHue
IE€HOTHIIA: IOJHOT€HOMHOE CEKBEHHPOBAaHWE, NEHOTUIIMPOBAHUE, B TOM YHCJIE C ITOMOILIBIO
[MI[Pananu3a. HacnencrBeHHble 3a0o0iieBaHUs 4YelOBeKa. [ €HHBIE M XPOMOCOMHBIC OO0JIE3HU
yesoBeKka. boyie3HW ¢ HaclneACTBEHHON MPEApacIioNioKEHHOCThI0. 3HAYCHHE MEAUIIUHCKON
TFEHETUKU B MPENOTBPALICHUU U JICUEHUM TE€HETHUYECKUX 3abosieBaHMI dYenoBeka. Meauko-
TFEeHETUYECKOEe KOHCYsNbTHpoBaHHE. CTBOJOBbIE KIETKU. [loHSTHE «reHeTH4ecKoro rpysay.
DTUYeCKUE acleKThl UCCIEA0BaHNUN B 00JaCTU PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (GaxTOphl MOBBIIICHHONW UYYyBCTBUTEIBHOCTH YENOBEKa K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYyXKawoliel cpenpl. I'eHeTHdeckas IpeapacroiokKEHHOCTh
YeJI0BEKA K MAaTOJOTUSM.

JdemoncTpanuu

Tabmuuer u cxemsl: «Kapuotumn yenoBeka», «MeTOJbl M3YYEHUs] T€HETUKU YeJIOBEKay,
«["'enernueckue 3a001eBaHUS YEIIOBEKA.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenrekuusi OpraHusMoB

JlomMecTukanus M celnekuus. 3apoKICHHE CEIEKUUU W AoMecTukauuu. Yuenue H. .
Basuiosa o LleHTpax MpOUCXOKIEHUSI U MHOT00Opa3usi KyJIbTypHBIX pacTeHUi. Ponb cenexuuu
B CO3[J@aHUU COPTOB pAcTeHMM M NOpoJ KHUBOTHbIX. Copr, mnopoxa, WMTaMM. 3aKOH
TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOM m3meHuuBocTH H. M. BaBuioBa, ero 3Hauenue s
CENEKIIMOHHON PabOTHI.

MeToab! ceneKIIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MacCOBBIA M MHIMBUAYAIbHBIN.
Dtanbl KOMOMHAIIMOHHOW ceNeKiuu. Vcnbitanue mpou3BoauTeNneid mo motoMctBy. OtOop 1o
TEHOTHUITY C ITOMOIIBIO OLIEHKU (PEHOTHIMA MOTOMCTBA U OTOOP 1O F€HOTHUILY € MMOMOIIBIO aHAIHN3a
JIHK.

HckyccTBeHHBIH MyTareHe3 KaK METOJ CeJIeKIMOHHOM paboThl. PaguanuoHHbIT H
XUMAYECKMI MyTareHe3 KaK HWCTOYHHK MyTalluid Yy KYJIbTYpHBIX (OpM OpraHM3MOB.



Hcnons3oBaHre TEHOMHOTO PEIAKTUPOBaHUS M MeToNOB pexkomMOMHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOTHOTO MaTepuana Jiisl CENeKLIHH.

[Tonydyenne monumiouaoB. BuyTtpuBumoBas rulpuauszauus. brauskopoacTBeHHOe
CKpelllMBaHue, Wik UHOpuIuHT. HepoacTBeHHOE cKpeluBaHue, Uin ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Mcnons3oBanwe rerepo3uca B - cenekuuu. OTnanéHHas ruOpuaM3aIus.
[Ipeononenne Oecruoauss MEXBUAOBBIX THOPUIOB. JIOCTHDKEHHUS CENCKIMM pPACTEHUH U
KUBOTHBIX. «3€1EHas PeONOYULY.

CoxpaHeHre U U3YYCHHE T€HETUYECKHX PECYPCOB KYJbTYPHBIX PACTEHUM U UX JUKHUX
poluyeit A co3/laHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3SIICTBEHHBIX KYIbTYp. HM3yueHue,
coxpanenue U ynpaegienue 2eHemudecKuUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YEJIAX VIYUUEHUS CYWeCmBYVIOWUX U CO30aHUsI HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoeu u
NnepcneKmueHbIX MexHOoN0UL.

JdemMoHcTpanuu

[Toptpersr: H. W. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. II. JIykpanenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabnuupl 1 cxeMbl: «L{eHTpbI MPOUCXOXKIECHUS U MHOTOOOpa3us KyJbTYPHBIX PaCTCHUI,
«3aKOH TOMOJIOTMUYECKHX PSJAOB B HACIEACTBEHHOW H3MEHUMBOCTH», «METOMIBI CEIEeKIun»,
«Otnanénnas rudbpunuzanusy, «Myrarenesy.

JlabopaTopHas padora «l/3yyeHue cOpTOB KyJIbTYPHBIX PAaCTEHUN M MOPOJ JOMAIITHHX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METO0B CEJIEKIIUN PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikcekypeusi «OCHOBHBIE METOJBI U JOCTHIKEHUS CENEKIIMM PACTeHHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOHUCHBITATENbHBIN y4acTOK, B TEIUIMYHOE
X03SIIICTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0TUS M CHHTETHYECKASI OMOJIOTUSA

OOBEKTHI, HCIOJIB3yeMble B OHOTEXHOJIOTHH, — KIJIETOYHBbIE U TKAaHEBBIC KYJIbTYPHI,
MUKpPOOPTaHU3MbI, WX XapaKTepucTHKa. TpaauioHHas OWOTEXHONOTUs: XJebomneueHue,
MOJIy4eHHEe KUCIOMOJIOYHBIX MPOAYKTOB, BUHOEIHE. MukpoOuonoruueckuii cuate3. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHONOoTHi. [Ipon3BoacTBO Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3manrie  TEXHOJIOTMM UM WHCTPYMEHTOB  IICJICHANPABIEHHOTO  W3MEHEHHUS U
KOHCTPYMPOBAHUSI TEHOMOB C IEJIbI0 TTOJIYYSHHUSI OPTraHU3MOB U MX KOMIIOHEHTOB, COJEPKAIINX
HE BCTpeYaronrecs B MpUpoae OMOCUHTETUYECKHE MY TH.

Kierounas unnxeneprs. MeTonbl KyabTypbl KJIETOK M TKAHEW PACTEHWH W JKWBOTHBIX.
Kpuobanku. ComaTuueckass rubpuau3anusi U comaTHueckuili smoOpuoreHes. McmonbzoBanue
rationJI0B B CENEKUHUHU pacTeHui. [lonyuenue MmonoxknOHaANbHLIX anmumen. Hcnonv3oeanue
MOHOKIOHANbHBIX U NOIUKTIOHAbHBIX anmumen 8 Meouyure. VICKycCTBEHHOE OIUIOI0TBOPEHHUE.
PexoHCTpyKIIMS SSHIEKIIETOK U KIIOHUPOBAHUE KMBOTHBIX. METO1 TPAaHCIUIAHTALIMHM SIIEP KIIETOK.
Texunonocuu  0300posnenus,  KyIbmMuUPOBAHUs U  MUKPOKIOHAILHOSO — DA3SMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpoMocOMHasi U TeHHasi MH)XeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa U KOHCTPYHPOBAHHE
pexomOunanTHeIX JIHK. Co3z0anue mpanceennvix opeanusmos. JIOCTHKEHUS U TEPCIIEKTUBBI



XPOMOCOMHOW H TEHHOM WHXCHEPHH. OKOJOTHYECKHE W OITHYECKHE MPOOJIEMbl TE€HHOM
WHXCHEPUH.

Menununckue ouorexnosnoruu. [locrrenomuas mudposas meauruHa. [11P-auarnocruka.
MeTabo0oMHBIHM aHaIN3, TEHOLICHTPUYECKHM aHaIN3 IPOTEOMa YeJIOBEeKa JJIs OLEHKU COCTOSHUS
€ro 3710poBbsl. Mcronb3oBaHue CTBOJIOBBIX KIIETOK. TapreTHas Tepanus paka. 3D-OnonHxeHepus
Ui pa3paboTKH (PyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3JaHMsI KOMITJICKCHBIX
TKaHEW COYeTaHHEeM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTUHTA U cKaQoiaauHra JUis peueHus
3a7a4 NEPCOHATM3UPOBAHHON MEULINHBI.

Coznanue BEKTOPHBIX BakKLMH C IIeJIbl0 oOecredyeHrss KOMOWHHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneii OPBU, ycTaHOBJIGHHE MOJICKYJISPHBIX MEXaHU3MOB ()YHKIIMOHUPOBAHUS
PHKconepkamux BUpYCOB, BBI3BIBAIOLINX 0CO00 OMAacHbIE 3a001€BaHMs YeI0BEKa U KUBOTHBIX.

JdemMoHcTpanuu

Tabmust u  cxembl: «lcmonb30BaHHE  MHUKPOOPTaHM3MOB B MPOMBIIIJICHHOM
MPOU3BOJICTBEY, «KiteTouHas nHxeHepus», «I eHHass HHKEHEPHUS.

JlabopaTopnas pa6ora «/3ydyeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyuyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKCKypeus «buoTexHOIOrns — BayKHEHIIasi IPOU3BOJUTENbHAS CUjla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE IIPOU3BOICTBO)Y.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'HU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnMBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOEHHUS OOyYaroIIUMUCS
IpOrpamMM CpeHero o0I1ero 00pa3oBaHus: JUYHOCTHBIE, METAPEAMETHBIE U ITPEIMETHBIE.

B cTpyKType JNUYHOCTHBIX PE3YyJbTATOB OCBOCHMS MPOTPaMMBbl MO OMOJOTUU BBIJEIEHBI
CIIEAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHME OOYYaIOUIMMMCA  POCCHMCKON  IpakAaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAaMOCTOSITEIBHOCTHM M CaMOOIPENEIEHHUIO,
Hanuuue momueayuu K OOydeHHIO OWOJIOTUH, yereHanpasienHoe pasgumue BHYTPEHHUX
yOeXIeHHI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPATULMNA pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL O0YYAIOLIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENIbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPHUCYIIMMH  CHUCTEME
OMOJIOrMYEeCKOro  OOpa3oBaHMs, Haluyue  HNPABOCO3HAHUS ~ DKOJIOTUYECKOW  KYJIbTYpBI,
CnocoOHOCmMU cMasumy €I U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHMSI IPOrpaMMBbl IO OWOJIOTUM JTOCTUTalOTCS B €AMHCTBE
y4eOHOM M BOCHHUTATEIbHOU IESTEbHOCTH B COOTBETCTBUU C TPAAMLMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMMU, NMPUHSATHIMU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHU TOBEJEHHS M CHOCOOCTBYIOT IpolieccaM CaMOIO3HaHMS,
CaMOBOCITUTaHUS U CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEH MO3ULMK JTUYHOCTH, MAaTPUOTU3MA U
YBaXXEHHsI K 3aKOHY M MPaBONOPSIKY, YENOBEKY TpyZa M CTaplieMy MOKOJEHHUIO, B3aUMHOI'O
yBaKeHHs,, OEpeKHOro  OTHOIIEHMS K  KYJIbTYPHOMY  HacleAWld U TpaJulusM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepannn, NpUpoe U OKPYKarollen cpeie.



JIM4HOCTHBIE Pe3y/bTaThl OCBOEHUS yuyeOHOro mpenmera «buonorus» moKHBI OTpaxarhb
TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHEHTAalMi, NO3UTUBHBIX BHYTPEHHUX
yOeXIEHHI, COOTBETCTBYIOIIMX TPAAULIMOHHBIM LEHHOCTSIM POCCHHCKOTO  OOIIECTBa,
paciiipeHe JKU3HEHHOI'O OIbITa M OIbITa JEATEIBHOCTH B IPOLECCE pealn3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKoOro BOCHUTAHMUA: CHOPMUPOBAHHOCTD IFPAXKIAHCKOW MO3ULIUU
oOyuaromerocs Kak  aKkTUBHOIO W

OTBETCTBEHHOT'O 4JIEHa POCCHUUCKOr0 OOIIECTBAa; OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX TpaB U

00s13aHHOCTEH, yBaXKEHHE 3aKOHA U

IIPaBOIIOPsI/IKa; TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATENIBHOCTH IPU CO3/1aHUU Y4E€OHBIX

IIPOEKTOB,
pelleHnr Y4eOHBIX U MO3HABATEIbHBIX 3a]a4, BBHITOJHEHUU OMOJOTHYECKHX SKCIIEPUMEHTOB;
CTIIOCOOHOCTH ONPEAEIATh COOCTBEHHYIO IMO3UIUIO TI0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€; YMEHHE YUYUTHIBATH B CBOMX JIEHCTBHSIX

HE00X0IUMOCTh KOHCTPYKTUBHOTO  B3aUMOJEHCTBUS  JIOJe ¢ pa3HbIMU
yOeXKIEeHUSAMH, KYJIbTYPHBIMH LEHHOCTSIMH U COIMAJbHBIM IIOJIO)KEHHEM; TOTOBHOCTHh K
COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX, [O3HABATEIbHBIX M
HCCIEA0BATENIbCKUX 3a/]a4, YBAKUTEIBHOTO OTHOIIEHUS! K MHEHUIO
OIIIOHEHTOB MPU OOCYXJEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COAECP KAHUS; TOTOBHOCTD

K TYMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKOH WICHTUIHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApOAy, 4YyBCTBA OTBETCTBEHHOCTH niepes PoauHoOM, rop1ocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOil 3bIK M KyJbTYpY, IIPOILIUIOE U HACTOSIIEE MHOIMOHALMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOAHOMY HACIEIUI0 U TaMSITHUKaM IPUPOIBI,

JOCTUKEHUSIM
Poccun B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYyJE; CIOCOOHOCTh OLEHMBATh BKJIAJ
POCCHUHCKHMX YyYEHBIX B CTAHOBJIEHUE U PAa3BUTHE OMOJIOTWH, TOHUMAHUS 3HAY€HUS OMOJIOTHH B
MO3HAHUM 3aKOHOB TIPUPOJIbI, B JKU3HM YEJIOBEKAa M COBPEMEHHOrO O0OIlecTBa; HJIciHas
yOeXKAEHHOCTh, TOTOBHOCTD K CIIY>KE€HUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHUS

OCO3HaHHE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapoa;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ’TUYECKOTO IOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAl[MI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH

Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH; OCO3HAHUE JINYHOTO

BKJIaJ]a B IOCTPOEHUE YCTOWYMBOTO Oy IyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMUTENSM, CO3JaHUI0O CEMbHM Ha OCHOBE

OCO3HAaHHOTO

IIPUHATHA LIGHHOCTEH CeMEIHOM )KM3HU B COOTBETCTBUM C TpaaulussM1 HApOJ0B POCCI/II/I;



4)3CTeTHYECKOr0 BOCTUTAHUS

ACTETHYECKOE OTHOLICHUE K MHUPY, BKIIIOYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIOPTa, TpPyHda, OOIIECCTBEHHBIX OTHOIICHHWH; MOHUMAHHE SMOIMOHAIBLHOIO

BO3/ICHCTBUS JKUBOW MPHUPOIBI U €€ IIEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX

BUJIaX UCKYCCTBA, CTPEMIICHHE MPOSIBIIATh
Ka4ecTBa TBOPUYCCKOM JTMUHOCTH;

5) puznyeckoro BocnuTaHus, GopMHPOBaAHUS KYJbTYPHI 310POBbSI 1

IMOIMOHAIBLHOTO 6JIAr OOy YHSI:

MOHUMAHUE U peaii3alus 3J0pOBOro U 0E30MacHOro odpasa KH3HHU (310pPOBOC NMHUTAHHE,
COOJIIO/ICHHE TUTMCHUYECKUX MPABWI M HOPM, COAIAHCUPOBAHHBIA PEXKHUM 3aHSATHIA M OTIBIXA,
peryinspHas (u3HyecKas aKTUBHOCTB), OEpEXKHOro, OTBETCTBEHHOIO U KOMIIETCHTHOIO
OTHOIIIEHHSI K COOCTBCHHOMY (DH3UUECKOMY M MICHXHUYECKOMY 3I0POBBIO; MIOHMMAHHUE IEHHOCTH
MPaBUJT MHMBHIYATLHOTO U KOJUIEKTHBHOTO 0€30MacHOrO
MOBE/ICHUS B CHTYAI[HsIX, YIPOXKAIOIIUX 30POBBIO U KHM3HHU JIFOJEH; OCO3HAHUE MOCICICTBUN U

HETIPHUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOT oIS,

HapKOTHUKOB, KYPEHHUS);
6) TPy 10BOr0 BOCTIMTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH MAaCTepPCTBa, TPYA0JI00HE;

TOTOBHOCTh K aKTHBHOM JICATEIBHOCTH TEXHOJIOTMYECKOM U COLIMAILHON HANPABICHHOCTH,
CIMIOCOOHOCTH MHUIIMUPOBATH, ITAHUPOBATH U CAMOCTOSATEIILHO BBITIOIHATH TAKYIO AESTEIbHOCTD;

HHTEPEC K pa3invHbIM chepam nmpohecCHOoHAIBLHOMN e TETbHOCTH, YMEHHE COBEPINAThH
OCO3HaHHBII BBIOOp OymyInell mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC YKU3HEHHBIC IUTAHBI;

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCCH

JKU3HU,

7) 3KOJIOTHYECKOr0 BOCIIMTAHHUS:
HKOJIOTHUECKH 1eIecO00pa3HOe OTHOIICHHUE K MPUPOIE KaK HICTOYHHUKY KU3HU Ha 3emiie,

OCHOBE €€ CYIIIECTBOBaHMS,

MOBBILIIEHUE YPOBHS HKOJIOTHUECKON KyIbTYphl: MPUOOPETEHHE OTbITA MNIAHUPOBAHUS
MOCTYNKOB M OIICHKM WX BO3MOXHBIX TMOCJIEACTBHI MJIi OKPYKAIOIIEH Cpeabl; OCO3HAHHUE
IJI00aTbHOTO  XapakTepa OHKOJIOTMYECKUX MpoO0JeM M MyTell HX peleHusl; CHOCOOHOCTh
WCIIOIb30BaTh TMpHOOpPETaeMble MPU W3YYCHUH OWOJOTHU 3HAHUS U YMEHHUS TPH PEHICHUH
npoOJyieM, CBSI3aHHBIX C palMOHAIBHBIM MPUPOAOIOIH30BAaHUEM (COOIIOJIEHNE TPaBUII
MOBEJIEHUsI B TMPHUPOJIC, HANPABJICHHBIX HA COXPAHCHHE PABHOBECHS B IKOCHUCTEMAX, OXPaHY
BUJIOB, DJKOCHCTEM, Ouocdepbl); AaKTUBHOE HENpUATHE JEHUCTBUH, MPHHOCAIINX BpeEL
OKpYXarollel MPUPOAHON Cpelie, YMEHHE MPOTHO3HPOBATh HEOIATOMPHITHBIE IKOIOTUYECKUE
MOCJEICTBUS TMPEANPUHUMAEMbIX JCHCTBUA UM MPEJOTBpalllaTh HUX; HAIWYUE Pa3BUTOTO
9KOJIOTUYECKOT'O MBIILIEHUS, SKOJIOTUYECKON KYJIbTYpPbI, ONbITA AESITEIBHOCTA SKOJIOTHYECKOMN
HaIpaBJIE€HHOCTH, YMEHUSl PYKOBOACTBOBAThCS MMHU B IO3HABATEIbHOW, KOMMYHUKATUBHON U
COLIMAJIbHOW MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOU JI€ATEIbHOCTH HKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:
c(hOPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSI HAayKu © OOIIECTBEHHOW TMPAKTHKH, OCHOBAaHHOTO Ha JWajore KyJabTyp,



CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHpPE; COBEPIIECHCTBOBAHHE
SI3BIKOBOM M YMTATEIBCKOM KYJIbTYpPhl KaK CPEJICTBA B3aUMOJEHCTBUS
MEXIy JIOAbMH U MTO3HAHUSI MUpPa; MOHUMaHue crielu(UKy OUONIOrUH KaKk HayKd, OCO3HAHUS €€
poinu B GOpMUPOBAHUU
PaIOHAIBLHOTO HAYYHOTO MBIIUICHHSI, CO3JaHUU 1IJIOCTHOTO MPECTaBICHUs 00 OKpYKaIoIIEM
MUpEe KaKk O €IMHCTBE TMPUPOJbI, 4YEIOBeKa U OOILIecTBa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHrH IpodiieM COXpaHEHHsI IPUPOIHOTO PAaBHOBECHUS; YOSKIEHHOCTD B
3HAaYUMOCTHU 6I/IOJIOFI/II/I JIIsL COBpCMeHHOﬁ OUBHUJIIN3allUN: 06GCH€‘-I€HI/I$I HOBOI'O YPOBHA pa3BUTHUA
MCIUIIMHBI, CO3AaHUC TICPCIICKTUBHBIX 6HOT€XHOHOFHﬁ, CHOCO6HBIX pemiatb pPCCyYpCHLBIC
HpOGHeMBI Pa3sBUTHA UYCIIOBCUYCCTBA, ITOHUCKA HYTCI\/JI BbIXOJa U3 FJIO63,JIBHLIX 3KOJIOTHYCCKHUX
npobaeM u o0ecrieyeHus nepexo/ia K yCTOHUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY UCIIOIb30BAHUIO
MPUPOJHBIX PECYpcoB M (OPMHUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HHU; 3aMHTEPECOBAHHOCTH B
MOJIY4YCHHU U 6I/IOHOFI/I‘ICCKI/IX 3HAaHUH B OeiaAaX ITOBBIIICHUSA O6IJ.I€I>'I KYJbTYPbI, CCTCCTBCHHO-
Hay4YHOW I'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (HYHKIIMOHAIBHOW TIPaMOTHOCTH OOYYarOUIUXCS,
dbopMupyeMoil Tpu H3y4YEHHH OHOJIOTHMH; TIOHMMaHUWE CYIIHOCTH METOJO0B TO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOIb30BaTh MOTYYaeMble 3HAHUS IS
aHalM3a U OOBSICHEHHUS SBJICHUH OKPYKAIOIIEr0 MHUpPa M MPOUCXOIAINIMX B HEM H3MEHEHUH,
yYMEHHE JIeaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB U MMEIOLIUXCS TAaHHBIX
C IENbI0 MOJYYEeHHUS JTOCTOBEPHBIX BBIBOJOB; CIOCOOHOCTH CaMOCTOSITENILHO HCIIONb30BATh
OMOJIOTMYECKHE 3HAHUS JUIS PEIICHUs
npo0JieM B pealbHbIX JKU3HEHHBIX CUTYallUAX; OCO3HAHHE LIEHHOCTH HAY4YHOW AEsITeNbHOCTH,
TOTOBHOCTb OCYIIECTBISITH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO EATENbHOCTh MHANBUAYAIBHO U B TPYIIE; TOTOBHOCTh U CIIOCOOHOCTH K
HEMpPephIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHHI 1O
OHMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3ynbTaThl OCBOCHUS Y4eOHOro mpeamera «BHOJOTHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS  OOYHYAIOIIMXCS  MEXIUCLHUIUTUHAPHBIC
(MexnpeaMeTHbIE) 00IeHaAYYHbIE TOHATHS, OTPaXKAIOIIKE [IEIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu@uKy METOJJ0B MO3HAHUS, UCTIONIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs,
SIBJIGHUE, MpPOLIECC, CUCTEMa, HAY4HbIH (DAaKT, MPUHLHUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIENOBaHHe, HAONIO/IEHNE, U3MEpPEHHE, SKCIIEPUMEHT U JIpyTrHue); yHHBEpcalbHbIE
yueOHble JIeHCTBUS (IIO3HABaTelbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHbIE), 00€CTIEUNBAIOLINE
dbopmupoBanre (HYHKIIMOHATBLHON TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OOYYaroIINXCS,
CIIOCOOHOCTh oOyyaronmxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUTUTMHAPHBIE,
MHPOBO33PEHUYECKHNE 3HAHUS W YHUBEpPCAIbHbIE Y4YeOHble [EHCTBUS B I103HABATEIbHOW U
COLIMAJIbHON MIPAKTHKE.

B pesynprare wu3ydeHuss OHOJOrMH Ha YpOBHE CcpelHero oOmiero ooOpa3oBaHUsA Y
oOyuarorerocst 0yayT copMupoBaHbl MMO3HABaTEIbHbIE YHHBEpCAJIbHBbIE y4eOHbIE IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCAIbHbIE Y4eOHbIC JAEUCTBUS, PpEryJIsATUBHbIE YHUBEpCAIbHbIC
yueOHbIe JefCTBUS, COBMECTHAS JI€ATEIBHOCTb.



MertanpeaMeTHbIe pe3ysbTaTbl OCBOEHHSI IPOTrpaMMbl CPEAHEro oomero oOpa3oBaHUsS
JOJKHBI OTPaXKaTh:

OgJajieHNe YHUBEPCAIBLHBIMHM YYeOHBIMH MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 0a3oBble JIOTHYeCKHe [JefiCTBHS:  CaMOCTOSTEIbHO  (OPMYyJIHpPOBaTH U

aKTyaJIM3HpOBaTh NpobIeMy, paccMaTpuBaTh €€
BCECTOPOHHE; MCIIOJIb30BaTh NP OCBOCHUM 3HAHUIN MPUEMBI JIOTHUECKOTO MBIIIICHHS (aHAIN3a,
CHHTE3a, CpaBHEHMs, KiIacCUpUKAIUH, OOOOIIEHHUs), pPaCKphIBATh CMBICH OHOJIOTMYECKHX
MOHSTUHI
(BBLAETATh WX XapaKTepHble NPU3HAKU, YCTAHABIMBATH CBS3M C JPYTUMHU TOHSITHSMN);

OTIPEJIeNIATH 1IeNU IeATEILHOCTH, 33/1aBast MapaMeTpPhl U KPUTEPUU UX JOCTHKCHHUS,
COOTHOCHTH  PE3YJIbTaThl  JAEATENbHOCTH C  IIOCTABICHHBIMH  LEISAMH; HCIOJIb30BaTh

OMoJIOTNYeCKHEe TOHATHS I O0BSICHEHUS (PAaKTOB U SBJICHHUH KUBOMH
IPUPOJBI; CTPOUTH JIOTMYECKHE pacCyXICHMs (MHAYKTHBHbBIC, NEIYKTHBHBIC, 110 aHAJOIHH),
BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPHBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJBl W 3aKIIOYCHHS; TPHUMEHATh CXEMHO-MOJENbHBIC CPEACTBA ISl NPEICTaBICHUS
CYIIECTBEHHBIX CBSI3¢ M OTHOWICHWHA B H3Y4YaeMBIX OHOJOTHMUYECKHMX OOBEKTaX, a TaKxKe
MPOTHBOPEUUI Pa3HOTO pOJa, BBIIBICHHBIX B Pa3IMYHBIX HMH()OPMAIIMOHHBIX HCTOYHHKAX;
pa3pabarbIBaTh IUIaH PEHICHUs POOIEMBI ¢ YIETOM aHAIN3a UMEIOIINUXCS MaTePHATbHBIX
Y HEMaTepUAIIbHBIX PECYPCOB; BHOCHTH KOPPEKTHBEI B JIESITEIHHOCTD, OLIEHUBATh COOTBETCTBHUE

PE3yNIbTaTOB LIENAM,

OLIEHUBATh PUCKU TOCJIEACTBUN JEATENBHOCTH; KOOPAMHUPOBATb M BBINOJHATH paboTy B

YCIIOBHSIX PEANbHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOJEHCTBUS; pa3BUBATh KPEATUBHOE MBILICHUE ITPU

pEeLIeHUH KU3HEHHBIX PO0IIeM.

2) 0a3oBble HCCIENOBATeNLCKHE JIEHCTBUSA:  BIAACTh  HABBIKAMH  y4eOHO-
UCCIIEIOBATEIbCKOW M MPOEKTHOM  JIeATENbHOCTH, HaBBIKAMHU  pas3pellieHus MpoldiieMm,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PELICHUS MPAaKTUYECKUX
3aJa4, MPUMEHEHUIO Pa3IMYHbIX METOJI0B MTO3HAHUS;

UCIOJb30BATh PA3JIMYHbIE BHJbI JEATEIBHOCTH MO TIOJYYECHUIO HOBOTO 3HAHMS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUEOHBIX CHUTYyallUsX, B TOM 4YHCJE IMPH
CO3JIaHMM Y4eOHBIX U COLMAIBHBIX MPOEKTOB; (POPMUPOBATH HAYUHBIA THUI MBILIUIEHUS, BIaJIETh
HAy4YHOH TepMHUHOJIOTHEH, KITOUEBBIMU
MOHATUSMH U METOJAaMHU; CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaTENbHOM

NesITeTbHOCTH U
KU3HEHHBIX CUTYAIUSX; BBIABIATh NPUUMHHO-CIICICTBEHHbIE CBS3U M aKTyaJIM3UpOBaTh 33/a4y,
BBIIBUTaTh THIIOTE€3y €€ pelleHHus, HaXOAWTh AapryMEeHTbl JUIs JIOKa3aTelIbCTBA CBOMX
YTBEPKICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHATU3UPOBATh MOJyYEeHHBIE B X0J1€
pelLeHHs 3a/1a4l Pe3yJIbTaThl, KPUTHUECKU OLICHUBATh
UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSX; J1aBaTh

OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYHICCTBJIATDH HGHCHaHpaBHCHHHﬁ IMMOUCK MTEPCHOCA CPCACTB U CII0CO00B JIEHCTBUS B

poheCCHOHATBHYIO CPely; YMETh MEPEHOCHUTh 3HAHUS B TMO3HABATEIBHYIO M MPAKTHYECKYIO
oOJactu



KHU3HEICATENIbHOCTH; YMETh HWHTETPUPOBaTh 3HAHHUS U3 Pa3HBIX

MpeAMETHBIX 00J1acTei;

BBIIBUTATh HOBBIC UJICH, TIPE/IaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS, CTABUTH
poOGJIeMBI U 3a/1a4H, TOIYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX HHpoOpMauu (TEKCTe y4yeOHOro mocolus,
HAy4YHO-TIOMYJISIPHON JUTEepaType, OMOIOrHUECKUX CIOBapSX M CHPABOYHHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHANM3UPOBaTh HMH(OPMAIMIO Pa3IMYHBIX BUAOB U (hopm
MpPE/ICTAaBICHUS, KPUTHYECKH OLEHUBAaTh €€ JOCTOBEPHOCTh U  HENPOTUBOPEUUBOCTD;
(bopMyIHpOBATH 3aIIPOCHI M IPUMEHSTH Pa3IMYHbIE METOIbI IIPU TIOMCKE U 0TOOpE
OMOJIOTHYECKOW MH(pOpPMAIIMK, HEOOXOIUMOM IS BBIMOJHEHUs YYEOHBIX 3a7ad; MpHOOpeTaTh

OTIBIT UCTIOIb30BaHM UH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX TEXHOJIOTHIA,
COBEpIICHCTBOBATh KYJIbTYPY AaKTHBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX IMOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (POPMY Mpe/iCTaBICHHs OMOIOTUYECKOM
unpopmanuu (cxembl, TpaduKH, TUArpaMMBbl, TaOJUIbI, PUCYHKH U APYroe); HCIOIb30BaTh
HAy4YHBIN S3bIK B KaUECTBE CpPeACTBa Mpu paboTe ¢ Omosoruyeckoil nHpopmanueii: npuMeHsITh
XUMHUecKne, (U3MUecKue M MaTeMaTH4yecKue 3HAaKU U CHMBOJBL, (OpMyIbl, abOpeBUatypy,
HOMEHKJIATypy, HCIIOJNIb30BaTh M  MPeoO0pa3oBhIBATh 3HAKOBOCHMBOIWYECKHE CpEACTBA
HArJITHOCTH; BJIa/IeTh HAaBBIKAMH paclio3HaBaHUS U 3aIIUTHI HHpOpManuu, HHOPMAITMOHHOMN
0€30MacCHOCTH TUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

1) o0lIeHne: OCYIIECTBISATh KOMMYHHKAIIMM BO BceX cdepax >KHU3HH, aKTHBHO
y4acTBOBaTh B JUAJIOTE WIH AMCKYCCHUU IO CYIIECTBY OOCYKIaeMoi TeMmbl (YMEHHUE 3a/1aBaThb
BONIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCUTENBHO BBIMOJHEHHSI MpejiaracMoil 3ajayd,
YUUTBIBaTh HMHTEPECHl M COTJIACOBAaHHOCTh TIO3MIUH JPYIMX YYaCTHUKOB JHAJOra WIIH
IMCKYCCHH); paclio3HaBaTh HeBepOaJbHBIE CpEACTBa OONIEHHs, TIOHMMATh 3HAYCHHE
COIMATILHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOH(JIMKTHBIX CHTYaIMi, YMETh CMSTYaTh
KOH(MITUKTHI ¥ BECTH IIEPETOBOPHI,

BJIAJIETh PA3JIMYHBIMH CHIOCOOaMH OOIICHWS W B3aWMOJICHCTBHS, TMMOHMMATh HaMEPEHUS
IPYTUX JIFOACH, TPOSIBIISATh YBAKXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(GbOopMyIHpPOBATH CBOM BO3PAXKEHHS;, Pa3BEPHYTO M JOTMYHO M3JIATaTh CBOIO TOUYKY 3PEHHS C
WCTIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHasl [1eSiTeJIbHOCTH: TMOHHUMAaTh M WCIOJIb30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ HWHIUBUAYATbHOW palbOTHl TMPHU pEHIeHHH OHOJOTHYECKOH MpOOIEeMBI,
000CHOBBIBATh HEOOXOMMOCTh MPUMEHEHHS TPYITOBBIX (POPM B3aUMOJCHCTBUS TIPHU PEIICHUN
yueOHOH 3aja4u; BBHIOMpATh TEMATHKy M METOJIbl COBMECTHBIX JCHCTBHHA C y4ETOM OOIIMX
WHTEPECOB U
BO3MOXXHOCTEH Ka)XJI0ro 4YiieHa KOJUICKTHBA;, MPUHUMATh IIETU COBMECTHOHM JeATeIhbHOCTH,
OpPTaHU30BBIBATh U KOOPIAWHUPOBATH JIEHCTBHSA 1O €€ JOCTHKEHHUIO: COCTABIIATH TUTaH JICHCTBUH,
pacnpenenartb poid C y4€TOM MHEHUH Y4YacTHUKOB, OOCYXIaThb pe3yJibTaThl COBMECTHOM
paboThI; OLIEHMBATh KAueCTBO CBOETO BKJAJa M KaXKJOTO YYAaCTHHKA KOMaHABI B OOIIMIA
pe3yibTar



Mo pa3pabOTaHHBIM KPUTEPHSAM; TpeIIaratb HOBBIC IPOEKTHI, OICHUBATH HJACH C ITO3UIUH
HOBU3HbI, OPUTHHAIIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH; OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B
Pa3IMYHBIX CUTYaIIMSX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM. OBJIaieHHe
YHUBEPCAJIbHBIMHU PEryJATHBHBIMHU A€ CTBUAMMU:
1) camoopraHuM3anus: KCIO0JIb30BaTh OMOJIOTUYCCKUAE 3HAHUS ISl BBISBICHUS MTPOOJIEM U
HX pElICHUs B
KU3HEHHBIX W y4EOHBIX CHUTYaIUsX; BEIOMpPATh Ha OCHOBE OMOJOTHYECKHX 3HAHUH IEICBBIC H
CMBICJIOBBIE YCTAHOBKM B CBOMX JACHCTBHUSAX M INOCTYNKAX IO OTHOUIEHUIO K YKUBOW IPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIHUX; CAMOCTOSITEIbHO OCYLIECTBIIATh IT03HABATEIBHYIO
JEeSATENIbHOCTh, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a/Jaydl B
00pa3zoBaTeNbHON JCSITEIBHOCTH M KU3HCHHBIX CHUTYAIUSAX; CAMOCTOSATEIBHO COCTaBIIATH IIJIaH
pelieHus mpooIeMbl ¢ YI€TOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIIIOYTCHUH; 1aBaTh
OLICHKY HOBBIM CUTYalUsIM;

paciiupsaTh paMKd y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX IpPENNIOYTEHUH; JesaTh

OCO3HaHHBII BHIOOP, ApPryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 3a PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBaTh (POPMHUPOBAHUIO U MIPOSBICHUIO IIMPOKON 3PYJUIIMU B Pa3HBIX 00JIACTSIX

3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb: JaBaTh OLICHKY HOBBIM CUTYalUsM,

BHOCHUTH KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBHE pE3YJIbTAaTOB IENsAM; BJaJeTh HABBIKAMU I103HABATEIbHON peQIIeKCUU Kak

OCO3HaHUS COBEPILIAEMBIX ACUCTBUN
U MBICIIMTENbHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHUMN, UCIOIb30BaTh NPUEMBI pedIIeKCUU
JUIS OLIEHKU CUTYalluH, BbIOOpa BEPHOTO PEIICHMS; YMETh OLIEHMBAThb PUCKU U CBOEBPEMEHHO
IIPUHUMATh PELIEHUs M0 UX CHU)KEHHIO; IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTHUX IPU AHAIIN3E
PE3yJIBTaTOB IEATENbHOCTH;

3) NpUHsATHE Cce0sl M JAPYruX: IPUHUMATh Ce0s,

ITIOHMUMAsl CBOU HEJJOCTATKHU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX NP aHAJIN3€E Pe3yIbTaTOB
JeATeNIbHOCTH; IPU3HABATh CBOE IIPABO U MIPABO JPYTHX Ha OLIMOKH; pa3BUBATh
CHOCOOHOCTh MOHMMATh MUP C MO3UILMU APYrOro YeI0BEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOCHMS cojJepxkaHus ydeOHoro mpeamera «buosorus» Ha
yTIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecriedeHne mpoPrIbHOro 00y4IeHHsST 00yUYarOIIUXCs
ouonoruu. OHM BKIIIOYAIOT: creuuduyeckue i OMOJOTMM Hay4YHbIE 3HAHHS, YMEHUS H
CHocoObl JEMCTBUII 1O OCBOGHMIO, HHTEpIpEeTallud W MpeoOpa3oBaHUI0 3HAHUN, BHJIBI
NEeSTeIbHOCTH 1O TOJyYEHUIO0 HOBBIX 3HAHWH M UX MPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX, a
TaK)Xe B pealbHbIX KU3HEHHBIX cUTyalusx. [IpenmeTHble pe3ynbTaThl NpeACcTaBIeHbl 0 rojam
U3Y4YEHHUS.



[IpeameTHBIC pe3ynbTaThl OCBOCHHS YydeOHOro mpeamera «buonorus» B 10 Knacce
JOJIKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJOTMHU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOW KAapTUHBI MUpPA, B IO3HAHUH 3aKOHOB MPHUPOABI H
pelIeHny mpobieM paloHaIbHOTO MPUPOIONOIB30BaHUS, O BKIIAJIE POCCUICKUX U 3apyO0ex HBIX
Y4€HBIX B pa3BUTHE OWOJNOTMM; BIAJEHUE CHCTEMON OHOJOTMYECKUX 3HAHUM, KOTOpas
BKJIIOUAET: OCHOBOIIOJAraroniie OUOJOTMYECKUE TEePMHUHBI M TOHATUS (PKU3Hb, KIIETKa,
OpraHu3M, MeTaboIH3M, roMeocTas, camMoperyJsius, CaMOBOCITPOU3BE/ICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT U PA3BUTHE), OMOJIOTMYECKHE TEOpUU (KIETOUHAs
teopus T. llIBanna, M. Illineiinena, P. BupxoBa, XpoMOCOMHas TeOpUsl HACIEACTBEHHOCTH T.
Moprana), yuenus (H. . BaBuioBa — 0 ieHTpax MHOr00oOpas3usi U MPOUCXOKACHUS KYIbTYPHBIX
pacTeHuit), 3aKoHbI (€IUHOOOpa3usi MOTOMKOB IEPBOTO IOKOJICHHS, PACIIEIICHUS, YUCTOTHI
rameT, He3aBUCUMOro HacienoBaHus I'. MeHnzens, roMOJ0Orn4eckux psiioB B HACIEACTBEHHOMN
m3menunBocTy H. V. BaBuioBa), mpuHIKIIBI
(KOMILJIEMEHTapHOCTH); BJIaZICHME OCHOBHBIMU METO/aMU HAYYHOI'O [103HAHUS, UCIIOJIB3YEMBIX B

OMOJIOTUYECKHUX
UCCIIEIOBaHMX KUBBIX OOBEKTOB (OMMCAHUE, U3MEPEHUE, HAOII0IEHNE, SKCIIEPUMEHT); YMEHUE

BBIJIEJISITh CYIIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPIraHU3MOB, B TOM YHCII€ OaKTEepHii, TpHOOB, pacTEeHUiA,
KUBOTHBIX U YEJIOBEKA, CTPOECHHUS OPraHOB U CUCTEM OPraHOB PaCTEHUM, )KMUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEIEATEIBHOCTH, IPOTEKAIOIINX B OPraHU3Max pacTEeHU, )KUBOTHBIX U
YenoBeKa, OMOJIOrHUECKUX MPOoIleccoB: 0OMeHa BemiecTB (MeTaboIn3M), MpeBpallieHIs SHEPTUH,
Opo’KkeHus, aBTOTPO(HOTO U TreTepoTPO(HHOTO TUIIOB TUTaHUsI, (POTOCHHTE3a U XEMOCHHTE34,
MHUTO3a, MEH03a, FaMeTOreHesa, sMOpuoreHesa, MOCTAMOPHUOHAIIEHOTO
pa3BuTHA, Pa3sMHOXEHHU s, HHIUBUIyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3HCca, HCKYCCTBEHHOI0 0TOOpa; yMEHHE YCTaHABIUBATh
B3aMMOCBSI3U MEX/1y OpraHOUIaMH KJIETKU U UX (PYHKIUSAMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (PyHKUUAMHU, MEXAY OpraHaMH U CUCTEMaMU OPTraHOB y
pacTeHMii, >KMBOTHBIX W 4YeJNOBEKa M HUX (YHKUUSAMH, MEXAY CHCTEMaMH OpPraHOB U HUX
GYHKIUSAMU, MEXIy STanamMu OOMeHa BEIlIeCTB, 3TalaMU KJIETOYHOIO LMKJIA U >KM3HEHHBIX
LUKJIOB OpPraHMW3MOB, JTanmamMy S3MOPHOHAIBHOIO pPa3BUTHUS, TEHOTHUIOM U (DEHOTHUIIOM,
(dbeHoTUIOM U paKTOpaMu cpeabl OOUTAHUS;

YMEHHE BBIABIIATH OTJIMYUTENBHbIE IPU3HAKH JKUBBIX CUCTEM, B TOM UUCJIE PACTEHUH,

KUBOTHBIX U YE€JIOBEKAa; YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYIO

TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKA3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMAaTUYECKUX TPYII; YMEHUE

pemars OMOJOTHYECKHEe 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHBIE CBA3H MEXKIY
UCCIIelyeMbIMH OMOJIOTMYECKMMHU TPOLIECCAMU UM SIBJICHUSMH, JIeNaTh BBIBOABI U MPOTHO3BI HA
OCHOBaHUU IMOJIYYEHHBIX PpE3YyJIbTAaTOB; YMEHHE BBINOJIHATH JaOOPAaTOpHbIE U MPaKTUYECKHE
paboThl, cOOMIOAATH MpaBUIIa MPH

paboTe ¢ y4eOHBIM U J1JA0OPaTOPHBIM 00OPYI0BAHHEM; YMEHUE BBIJBUIaTh TMIIOTE3bI, IPOBEPATH
UX SKCIIEPUMEHTAIHBIMH CPEICTBAMU,



dbopMynupys Leidb UCCIeI0BaHNUs, aHAIM3UPOBATh MOJYY€HHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBL;
yMEHHE YYacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKOH paboTe 10 OWOJOTHM, SKOJOTHH H
MEAMIIMHE, MPOBOJAMMOI Ha 0a3e MIKOJIbHBIX HAayYHBIX OOIIECTB, M MYOJIMYHO MPEACTABIAThH
MOJTyYCHHBIE pE3yNbTaThl Ha YYEHHYECKUX KOH(EPEHIMAX; yMEHHE OLEHHBATH STHYECKUE
aCIIeKTbl COBPEMEHHBIX HCCIICOBAaHMM B 00JacTW OMOJOTMM M MEIUIHMHBI (KIOHHpPOBAaHUE,
HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPABICHHOE NU3MEHEHNE I'€HOMA U CO3JaHUE TPAHCTEHHBIX
OpPraHU3MOB); YMEHHE OCYILECTBIISATh OCO3HAHHBIM BBHIOOP Oynymieil npodeccuoHanbHOMI
JeSITENIbHOCTH B

o0nactu OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIHCKOTO X03sIMCTBA, MUIIEBOM
MIPOMBIIIJICHHOCTH, YIIyOJsSTh TO3HABaTeNbHbIM MHTEpPEC, HANpaBIEHHBI Ha OCO3HAHHBIN
BBHIOOP COOTBETCTBYIOIICH TMpodeccun M MPONOIDKEHHE OHOJIOTUYECKOro o00pa3oBaHus B
OpraHM3alusIX cpeaHero NpoheCcCUOHaIbLHOTO U BBICIIEI0 00pa30BaHMUs.

[IpenMeTrHbie pe3yibTaThl OCBOGHMsI yueOHoro mnpeamera «buonorus» B 11 Knacce
JOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OUMOJIOTMH B CUCTEME €CTECTBEHHBIX HAYK, B
(GOpMUPOBaHUM COBPEMEHHOIH €CTeCTBEHHO-HAYYHON KapTHHBI MHUpPa, B TMO3HAHUH 3aKOHOB
MPUPOABI U PEIICHUU SKOJIOTHYECKHX MPOOJIEM UYelIOBEYECTBa, & TAK)KE B PEIICHUU BOIPOCOB
paIMOHATIBHOTO TMPHUPOAONONB30BaHUA, U B (OPMUPOBAHUU IEHHOCTHOTO OTHOIIEHUS K
pHUpoje, OOIIECTBY, YEIOBEKY, O BKJIAaJ€ POCCUUCKHX U 3apyOexHBIX Y4EHBIX-OHOJIOrOB B
pa3BUTHE OMOJIOTMH; YMEHME BIIAJIETh CUCTEMON OHMOJOTMYECKHX 3HAHWH, KOTOpas BKJIIOYAET
ONpeseNeHUus M IOHUMAHUE CYIIHOCTH OCHOBOIIOJIAraloUIMX OHOJOTMYECKUX TEPMHHOB U
NOHATUH (BUA, dKocucTeMa, Omocdepa), OMOJIOTHUECKUE TEOpHH (IBONIOIHMOHHAS Teopus Y.
HapBuHa, cuHTeTuyeckas Tteopust sBosonuu), ydenus (A. H. CesepuoBa — o mnyrsix u
HarnpaBieHusx osBomonuu, B.W. Bepnaackoro — o Ouocdepe), 3aKoHbI (F€HETHYECKOTO
paBHoBecust Jx. Xapau u B. BaitnOepra, 3apoasimeBoro cxoxacrtsa K. M. bapa), npasuna
(muaumyma 1O. JInOuxa, HKOJOTHYECKON MUpPAMUIBI DHEPTUU), TUIOTE3bl (THUIOTE3a «MHpa
PHK» V. TI'mnbepra); ymeHue BIajeTh OCHOBHBIMH METOJaMHM HAy4YHOIO IO3HAHUA,
UCMOJIb3yEeMbIMU B OMOJIOTMYECKUX HCCIIEIOBAHUAX JKUBBIX OOBEKTOB M HKOCUCTEM (OIHUCAHUE,
U3MepeHue, HaOI0JeHNe, SKCIEPUMEHT), CIIOCOOAMU BBISBICHHUS U OLEHKH AHTPONOT€HHBIX
U3MEHEHUH B MPUPOJE; YMEHHUE BBLIEIATH CYLIECTBEHHBbIE NPU3HAKU: BUAOB, OMOT€Ol€HO30B,
9KOCHUCTEM U OHoc(epbl, CTAOMIN3UPYIOLIETO, JBUXKYIIETO M Pa3pbIBAIOLIET0 €CTECTBEHHOI'O
0TOOpa, aIONaTPUYECKOr0 M CUMIIATPUUYECKOI0 BU000pa30BaHUs, BIMAHUS JBIKYLIUMX CHUII
HBOJIIOLIIMM HAa TE€HO(OH[ MOMYJISIHNK, MPUCIOCOOIEHHOCTH OPraHU3MOB K cpele oOuTaHus,
Yyepe[OBaHMsI HANpaBJIEHUN DBOJIOLUHU, KPYroBOpOTa BEIIECTB M TIOTOKAa DJSHEPruu B
9KOCUCTEMAX;

YMEHHE YCTAHABIMBAaThb B3aUMOCBS3M MEXIy IPOLECCAaMH 3BOJIIOLUM, IABUXKYIIMMH
CHJIaM{ aHTpPOIOTeHe3a, KOMIOHEHTAMHU DPA3JIMYHBIX 3KOCHCTEM M MPUCIOCOOICHUSIMH K HHUM
OpPraHU3MOB; YMEHUE BBISBISATh OTIUUYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, ITPUCIIOCOOIEHHOCTh
BHJIOB K cpeae oOuWTaHusi, aOMOTHYECKUX ¢ OWOTHYECKHX KOMIIOHEHTOB JSKOCHUCTEM,
B3aMMOCBS3€il OPraHU3MOB B COOOIIECTBAX, aHTPOIIOT€HHBIX W3MEHEHUN B SKOCHUCTEMaxX CBOEH
MECTHOCTH; yMEHHE HCMOJb30BaTh COOTBETCTBYIOIIME  ApPryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHI0O M  CHUMBOJMKY JUIsl  JOKa3aTeJbCTBa POJCTBA  OPraHM3MOB  Pa3HBIX
CHCTEMAaTHYEeCKHX TpYMI, B3aUMOCBS3M OpPraHU3MOB H Cpeabl OOWTaHMs, E€IMHCTBA
YeJIOBEYECKHX pac, HEOOXOIUMOCTH COXpaHEHHMs MHOrooOpasusi BUAOB M JKOCHUCTEM Kak



YCIIOBHUSI COCYILIECTBOBAHUS MPUPOABI U YEJIOBEUECTBA; YMEHUE peniaTh OMOJIOrHYecKHe 3aauu,
BBISIBJISITH PUYMHHO-CIIEICTBEHHBIE CBSA3H MEXKIY
UCCIIeTyeMbIMU OMOJIOTUYECKUMU TMPOIIECCaMU M SBIICHUSIMH, JI€laTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUU IMOJIYYEHHBIX PE3YyJIbTaTOB; YMEHHE BBINOJHATH JaOOpAaTOpHbIE U MPaKTUYECKHE
paboThI, COOTIOIATH TTpaBUIa TIPH
pabote ¢ yuyeOHBIM U JIabOpaTOPHBIM 000PYIOBAHHEM; YMEHHUE BBIIBUTaTh TUIIOTE3bI, TPOBEPATH
WX 9KCIIEPUMEHTAIbHBIMH CPEICTBAMU,
dbopMynupys Leidb UCCIeI0BaHUs, aHAIM3UPOBATh MOJYYEHHbIE PE3YJIbTaThl U JeNIaTh BHIBOIBL;
YMEHHE YYacTBOBaTh B Y4eOHO-HCCIIENOBATENbCKOW paboTe 1Mo OWMONOrHH, SKOJOTHH U
MEIMIIMHE, TPOBOAMMOI Ha 0a3ze MIKOJbHBIX HAayYHBIX OOIIECTB, U MYOJIMYHO MPEACTaBIATh
MOJIyYEHHBIE PEe3yJbTaThl Ha YYEHHMYECKHX KOH(MEpEeHIMSIX; YMEHHE OLIEHHWBAaTh THIOTE3bl U
TEOPUHU O MPOUCXOXKJICHUH KU3HU, UETIOBEKA U YEJIOBEUECKUX pac, O MPUYUHAX, TOCIEACTBUIX U
crocobax mpeAoTBpallieHus Tao0albHBIX H3MEHEHUH B Ouocdepe; yMeHHE OCYIIECTBISThH
OCO3HaHHBIM BBIOOp Oyaymiell mnpodeccHoHaNbHONW MEATENBHOCTH B 00JacTH OHOJIOTHUH,
9KOJIOTHH, TPHPOJOTNOIL30BaHUS, MEIUIMHBI, OHMOTEXHOJOTHH, IICUXOJOTHH, BETCPUHAPHH,
CEJIbCKOI'0 XO3SICTBA, MHILEBON IPOMBIIUIEHHOCTH, YINyOJsTh I103HABaTElIbHBIA HHTEPEC,
HAlpaBJICHHBIA HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIECH MPOPECCHH H TMPOJIOJDKESHUE
OMOJIOTMYeCKOro 00pa3oBaHMsI B OPraHU3alUAX CPEAHEr0 MPO(PECCHOHAIBHOTO M BBICIIETO
o0Opa3oBaHMUsI.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KosmmuecTBO yacos DJIeKTPOHHbIE
(uudposbie)
e H Hpakri o0pa3oBaTe/IbHbIE
auMeHOBaHHe Pa31esioB U TeM MPOrpaMMbl Beer KOHTpOILHbIE P
n/n ecKHe pecypebr
0 padoThI padoThbI

1 Buonorus kak Hayka 1

2 JKuBble cuctemsl 1 UX U3ydeHHE 2 1
3 Buonorus knetku 2

4 XuMudeckasi OpraHu3aIisl KISTKA 10 2
5 CrpoeHnue u QyHKIIUN KIIETKA 8 4
6 OOMeH BellecTB 1 peBpalleHnue SHEPTHHU B KIIETKE 9 4
7 Hacnencreennast nadopmarus u peanuzamnus e€ B KIETKE 9

8 JKn3HEHHBIH UK KIETKU 6 1 2
9 Crpoenue u (HyHKIIUU OPraHU3MOB 17 3
10 Pa3MHOXeHHE U pa3BUTHE OPTaHU3MOB 8 3

I'eneTrka — HayKa 0 HACTIEICTBEHHOCTH W U3MEHUYMBOCTH

11 OpraHU3MOB 2 1
12 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH H3MEHINBOCTH 6 2
14 I'eneTtrka yenoBeka 3 1
15 Cenekiusi OpraHu3MoB 4 3
16 BuoTexHoIOrus u CHHTETHYECKass OUOIOTHS 4 1 1
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PeszepBHOE Bpems 1 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 29

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA OBA3ATEJIbBHBIE YYEBHBIE
MATEPHAJIBI U1 YHEHUKA

* buonorus. buonornyeckue cucremsl u npoueccsl, 10 kmace/ Tepemor A.B., [letpocoBa P.A., OG1miecTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO
«110L MHEMO3MHA»
TepemoB A.B., IlerpocoBa P.A. buonorus. buonornueckue cucremsl u mpouecchl. 10 kinacc. M.- Maemo3una 2022

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

MULTIMEDIA — nonnepxkka kypca «O01as 61010rus»;

. Jlaboparopus KJIETKA; Meronnuyeckue marepuansl: COOpHUK HOpMATHBHBIX JOokyMeHTOB. buonorust /Coct. D./1. Huempos, A. I,
Apkanbe. — M.: llpoda, 2010

Cnucoxk JIuTepaTypsl 1 YYUTeJIs:

1 baryes A.C., I'ynenxoBa M.A., EneneBckuit A.I'. buonorus. bonbiioi cipaBoYHUK 1S IKOJIBHUKOB | MOCTyMHaronmx B By3bl. — M.: [lpoda,

2011



2 bonrosa . B. Coopuuk 3anau mo O6meit 6nonaoruu st MOCTynaromux B By3sl. — M.: «Onukc 21Bex» «Mup u oOpasoBanuey, 20123
Koznosa T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 knaccel. CipaBounoe nmocooue. — M.: Jlpoda, 2010 JdomosHUTEIbHAS
JUTepaTypa IJIsl YYUTeIs:

1 AnacracoBa JL.I1. O6miast Ouonorus. Aunaktuyeckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

3 UBanosa T. B. COopHuUK 3a1aHUli 110 001Iel OUOIOTHH: TOCOOUE IS yJaruxcsi 001meoopazoBar.
yupexxaenuii /T.B. Banoga, I'. C. Kanunosa, A.H.MsrkoBa. — M.: IIpocsemenue, 2012

4 Kosnosa T.A. Konocor C.H. /lugakTudeckre KapTOUYKH-3a1aHus 110 001eit Ononorun. — M.
N3natensckuii Jom «"enmxepy», 2012 — 96¢.

* Jlaboparopuss TEHETUKA; « Jlaboparopus SKOCUCTEMBI;

HNurepuer-pecypcenl: Caiitel B UHTEpHeT:

» www.bio.1september.ru — rasera «buonorusy - npuiaoxenue K «1 ceHTIOps»;

» WWw.bio.nature.ru — Hay4uHeie HOBOCTH OHOJIOTHY;

* WwWw.edios.ru — Ditoc — eHTp AUCTAHITHOHHOTO 00pa30BaHuUS;

« www.km.ru/education - yueOHbIe MaTepuaibl U cioBapH Ha caiite «Kupumt u Medoauit



HOUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B MHTEPHETE www.bio.lseptember.ru - razera «buonorus -
npuioxenue K «1 ceHTssiopss» www.bio.nature.ru - HAQy4YHbI€ HOBOCTH OMOJIOTUH
www.edios.ru - D#moc - HeHTp JUCTaHIIHOHHOTO 0Opa3oBanuss www.km.ru/education -
Y4eOHbIe MaTepuaibl U cioBapu Ha caiite «Kupwin u Medoamii» http://school-
collection.edu.ru Equnas xomiexius nudpoBbix 00pa3oBaTeNbHBIX PECypCOB.
http://window.edu.ru/ Eauroe okHO gocTyma kK 00pa3oBaTebHBIM pecypcam

http://www.priroda.ru — [Ipuposa: HaMOHATBHBIH MOPTAL.

http://obi.img.ras.ru — ba3a 3HaHwuii 110 OMOJIOTUH YeIOBeKa. YUSOHUK IO MOJICKYJISIPHOM
OMOJIOrUH YelioBeKa, ONOXUMHHU, (PU3HOJIOTHH, TEHHOM U OEIKOBOI HHIKCHEPHH.
http://www.zoomax.ru — 300510Tus: YeIOBEK U JOMAIIHKE )KUBOTHBIC. http://www.fipi.ru

- (DeﬂepaHBHHﬁ HWHCTUTYT NCAArOru4eCKux I/I3MepeHI/II>’I






