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MNOSACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo yueOHOMY mpeamery "buonorus" (manee - OMOIIOTHS) HA YPOBHE CPEIHETO
obmiero obpa3oBaHus pazpaboTraHa Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«0O06 ob6pazoanuu B Poccuiickoit @enepanuny, @PI'OC COO, Konnenuu npenoaaBaHust yaeOHOTO
npeamera «brosorus» u OCHOBHBIX MOJ0KEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebublii npeamer «buonorus» yriayonénnoro ypoBHs m3ydenus (10 kimacce) siBisercs
OJIHUM U3 KOMIIOHEHTOB IpeAMETHOIl obnactu «EcrecTBeHHO-HAay4Hble IpeameTsl». CoriacHo
nonoxxeHussM @I'OC COO npodunbHbIe ydeOHBIC TPEAMETHI, H3y4aeMbIe Ha YIITyOJIEHHOM YPOBHE,
SBIIIOTCST criocoOoMm nuddepenimanuy o0ydeHUs Ha YPOBHE CPEAHEro O0IIero oOpa3oBaHUs U
MpU3BaHbl 00ECHEUYNTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM
npodeccuoHalbHBIM U BBICHIMM 00pazoBaHueM. B To ke BpeMs KaXIbplii U3 3THX Y4eOHBIX
MpEeIMETOB JOJDKEH OBITh OpPHEHTUPOBAaH HAa MPUOPUTETHOE pelleHrne o00pa3oBaTeNbHBIX,
BOCIIUTATENBbHBIX M PAa3BUBAIOIIUX 33/a4, CBSI3aHHBIX C NpOPOpHEHTAHEH OOydJaromMXcs M
CTUMYJIMPOBAHUEM MHTEpECAa K KOHKPETHOW 00JacTh HayyHOTO 3HAHMS, CBSI3aHHOTO ¢ OHMOJIOTHEH,
MEIHUIIMHOMN, 9KOJIOTUEH, ICUXO0JIOTHEH, CIIOPTOM UM BOCHHBIM JIETIOM.

[IporpamMma no yuebHomy npeamerty "buonorusa" naér mpeincraBieHHE O LEMH U 33aJadyax
n3ydeHus: yuyeOHoro npeamera «buosorus» Ha yriyOjn€HHOM ypOBHE, ONpefesseT 00s3aTenbHOoe
(MHBapuUaHTHOE) IMPEAMETHOE COJEp)KAaHUE, €ro CTPYKTypUpOBaHUE IO pas3feiiaM U TeMaw,
pacmpezienieHue 1Mo KiaccaM, peKOMEHAYET MMOCIeI0BaTeIbHOCTh U3YYeHHs yueOHOro MaTepuania ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOTO Mpoiiecca, BO3PACTHBIX
ocobeHHOCTeH 0Oyuarommxcs. B mporpamme o 61onoruu peain3oBaH MPUHIUI TPEEMCTBEHHOCTH
C U3y4YeHHEM OWOJOTMM Ha YypOBHE OCHOBHOTO o0OImIero oOpazoBaHus, Onarojmaps demy
IIPOCMATPHUBAETCSl HANPABIEHHOCTh Ha TOCJIEAYIOllee pa3BUTHE OHOJOTMYECKMX 3HAHMH,
OPHEHTUPOBAHHBIX Ha (hOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, SKOJIOTMYECKOIO
MBILIUIEHUS], TPEACTABICHUN O 3710pOBOM 00pa3e KU3HHU, Ha BOCIIUTaHHE OEPEKHOIO OTHOLICHHUS K
OKpY’Karole mpupoaHou cpere. B mporpamme mo OMONIOTHHM TakKe IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpenmera «buonorus» B peanusauuu TpeboBanuii ®I'OC COO k miaHUpyeMBbIM
JMYHOCTHBIM, METalpeAMETHbIM M IpPEIMETHbIM pe3yjibTaTaM oOydeHus u B (HOPMHUPOBAHUU
OCHOBHBIX BHJOB Y4e€OHO-TIO3HABAaTEIILHOW JEATEIBHOCTH OOYYaIOLIMXCA IO  OCBOEHUIO
coJiepKaHusl OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPeAHETO 00IIero oopa3oBaHus.

VY4eOubiii mpenMer «buonorus» Ha ypoBHE CpedHEero ooOuero oOpa3oBaHMs 3aBeplIacT
Ouosiornyeckoe oOpa3zoBaHME B ILKOJIE U OPUEHTHUPOBAH HA PACIIMPEHUE U YIIIyOJieHHE 3HaHUM
o0yyJaromuxcs o >KMBOM MPUPOJE, OCHOBAX MOJIEKYJSPHOM U KJIETOYHON OMOJIOTHH, SMOPUOIOTHH
1 OMOJIOTHY Pa3BUTHSI, TCHETHKH, CEJIEKIINU, OMOTEXHOJIOTHH, YBOJIOIIMOHHOTO YICHHUS ¥ SKOJIOTHH.

N3ydyenue ydyeOHoro mpenmera «buosorus» Ha yriyOJe€HHOM YPOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY O0YYalOIIUXCs K MOCIEIYIOUIEMY MOTYYeHUI0 OMOJIOTHYECKOT0 00pa3oBaHus B By3ax
U OpraHu3alusX CpexHero mpoQeccuoHanbHOro obOpazoBaHus. OCHOBY €ro cojep)KaHus
COCTABIISIET CHCTEMa OWOJIOTMYECKHX 3HAHWH, MOJNYYCHHBIX IPH HM3YYCHUH OOYyYArOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX pa3/ieJloB OMOJOTMM Ha YPOBHE OCHOBHOIO OOIIEro
obpaszoBanusi, B 10 kiacce 3TH 3HAHMA MOJNY4YaAlOT pa3BUTHE. Tak, pacIIUpeHbl U YrIyOJeHBI
OMoJIOrNYecKHe 3HAaHUSI O PACTEHUSX, KUBOTHBIX, TpH0Oax, OaKTEpHsIX, OpPraHU3Me 4eJI0BeKa, O0IINUX
3aKOHOMEPHOCTSX JKU3HH, JOTIOJHHUTEIBHO BKIIOYCHBI OMOJIOTWYECKHE CBEICHHS MPUKIAIHOTO U
MTOMCKOBOTO XapaKTepa, KOTOpble MOXHO HCIOJIb30BaTh KAaK OPHUEHTHUPHI JUIS IOCIETYIOIIEro
BbIOOpa mpodeccun. BozmorkHa Taxke MHTETrpanus OMOJOTHYECKUX 3HAHUN C COOTBETCTBYIOIIUMHU



3HAHUSMH, T[OJIYUCHHBIMH OOYYAIOIIMMHCS TPU U3YYCHUU (UBWKH, XUMHUHU, Teorpaduu U
MaTeMaTUKH.

CtpykTypa mnporpaMMmbl 1o yudeOHOMYy mpeamery "buonorus" orTpakaer cHCTEeMHO-
YPOBHEBBIII W SBONIONUOHHBIM MOAXOABl K H3ydeHHUIO Ouojoruu. CorjacHO MM, H3y4aloTCs
CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIC ISl JKMBBIX CHUCTEM Pa3HOTO YpPOBHS OpraHU3alINH,
HBOJIIOIUHM OPTaHUYECKOTO MUpA Ha 3emJie, COXpaHEHHUS OMOJIOTUYECKOTO pa3HOO0pa3us IIIaHETHI.
Tak, B 10 kmacce mM3y4aroTcs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOH OHOJIOTMH, SMOPHUOJIOTHUU U
OMOJIOTMM pPa3BUTHUS, TEHETUKH U CEJeKIUU, OMOTEXHOJOTMH U CHHTETHYECKOH OHOJIoruw,
aKTyaIM3UPYIOTCS 3HAHUSA OOydarommxcsi 1o OOTaHUKE, 300J0TWH, AHATOMHH, (PU3UOJIOTHU
4yenoBeKa. YueOHbI mnpenmer «buosjorus» mpu3BaH O00ECHEYUTh OCBOEHHE OOYYaIOUIMMUCS
OMOJOTMYECKHX TEOPUH U 3aKOHOB, UJIEH, IPUHILIUIIOB U MPaBUIL, JISKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KAapTUHBI MHpA, 3HAHUH O CTPOCHHHM, MHOTr0o00pa3uu U OCOOEHHOCTAX
KICTKH, OpraHu3Ma, I[ONyJsSIud, OHOIEH03a, OKOCHUCTEMBI, O BBIIAIOIIUXCS HAyYHBIX
JOCTUKCHUSX, COBPEMCHHBIX MCCIICIOBAaHUSIX B OMOJIOTHH, MPUKIIATHBIX ACTICKTaX OMOJIOTHYECKHIX
3HaHud. Jlng pa3BUTUA W TOAJEpKaHUS HHTepeca OOydaromuxcsi K OHOJIOTMH Hapsaly co
3HAYUTENIBHBIM 00BEMOM TEOPETHUYECKOI0 MaTepHalia B COAEP)KAHUU MPOTpamMMmbl MO OMOJIOTHUU
MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJICHHS W Pa3BUTHS TOW WJIM WHOW 00JacTu
OWOJIOTHH, BKJIQJIOM OTCUYECTBCHHBIX M 3apyOCKHBIX YYEHBIX B PCIICHUE BaXKHEUIINX
OMOJOTMYECKHUX U SKOJOTHYECKUX POOIIeM.

Lenp uszydyenus yuebHoro mpeamera «buosjorusi» Ha yrayOn€HHOM YPOBHE — OBIAJCHHE
00yJarOIMUMUCS 3HAHUSIMHA O CTPYKTYPHO-()YHKIIMOHATBHON OpraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra W TpHOOpPETEHHWE YMEHUH UCIONb30BaTh OSTHU 3HAHUS B (POPMHUPOBAHWU MHTEpeca K
onpeAenéHHol o0macTi NpPOoPecCHOHANBHON NESTENbHOCTH, CBSI3aHHOM C OWoloruei, wim K
BbIOOpY yueOHOTO0 3aBe/IeHHs I TPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHMUs.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorusi» Ha yriyOnEHHOM YpOBHE
o0ecrnieunBaeTcs peleHueM CIEAYOMUX 3a1ay:

OCBOEHHE O0YYaIOUIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJOTHYECKHUX
TEOPUSX, KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M TPABWIAX, COCTABIISIIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MUPA; O CTPOCHUH, MHOT000pa3uu U 0COOEHHOCTAX
OMOJIOTUUECKNX CHUCTEM (KJIETKa, OpraHu3M, MOMyJslus, BHJI, OuoreorneHos, oOwocdepa); o
BBIJIAIOIIUXCSL OTKPBITUSIX U COBPEMEHHBIX UCCIIEIOBAHUIX B OUOJIOTHH;

O3HaKOMJIEHHE O0y4aIOUINXCs C METOJaMH TMO3HAHUS KUBOU MPUPOIBI: UCCIEA0BATEIHCKUMU
METOJIaMU OHMOJIOTHYECKMX HayK (MOJEKYISIpHOM U KIETOYHOW OWONOTHH, SMOPHUONOTHH H
OMOJIOTMM Pa3BUTHS, TEHETUKH U CEJEKIUU, OWOTEXHOJOTMH M CHHTETUYECKOW OWOJIOTHH,
MaJ€OHTOJIOTUH, JKOJIOTMH); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBENEHUS  OHOJOTHYECKHX
uccienoBaHuii B jaboparopun W B mpupoae (HaOmogeHWE, W3MEpeHHe, HKCIEePHUMEHT,
MOJEIIUPOBAHUE);

OBJIaJIcHHE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HaxOJuTh, aHAJIMW3UPOBaTh U
MCIOJIb30BaTh OMOJIOTMYECKYI0 MH(OPMAIMIO; MOJIb30BAThCsl OMOJOTMYECKONH TEPMHUHOJOTHEN U
CUMBOJIMKOM; YCTaHABIUBATh CBSA3b MEX]y PA3BUTHEM OHOJIOTUU U COIMATBLHO-KOHOMHUYECKUMH U
IKOJIOTHYECKUMHU MPOOJIeMaMH YeJIOBEUECTBA; OIEHUBAThH IMOCIEACTBHUS CBOCH AESITETHHOCTU II0
OTHOIICHHUIO K OKpY)XKamlleld MpUPOAHON cpele, COOCTBEHHOMY 3I0POBbI0 M 3J0POBBIO
OKPYKaIOIUX JIIOJIeH; OOOCHOBBIBATH M COOJIONATh MeEpbl NPO(HIAKTHKA HHQPEKIIMOHHBIX
3a0oJeBaHM, TpaBWiIa TOBEJACHHUS B MpHpojae MU obecrieueHHs] O€30MacHOCTH COOCTBEHHOMU



KU3HEJEITEIbHOCTY B UYPE3BbIUAMHBIX CUTYyallUsX IPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHBIE HAYYHbIE OTKPBITHS B 00JIaCTH OHOJIOTHH;

pa3BUTHE y OOyYarolMXCs HHTEUIEKTyalbHbIX M TBOPYECKHUX CIIOCOOHOCTEH B IIpolecce
3HaKOMCTBA C BBLIAIOLIUMMCA OTKPBITUSIMH U COBPEMEHHBIMU MCCIIEJOBAHUSMHU B OHOJIOIHUH,
pelmaeMbpIMi €10 MpOoOJIeMaMH, METOA0JIOTHEH OMOJOrMYECKOro HCCIEIOBAHUS, IPOBEIACHUS
OKCHEPUMEHTAIbHBIX  HCCICIOBAaHUN, peIIeHUs OWOJNOTMYECKUX  3ajad, MOJAEIHPOBAHUS
OMOJIOrNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTAaHHE y OOYYarOLIMXCs LIEHHOCTHOI'O OTHOIIEHUS K >KMBOM HPUPOZAE B LEJIOM U K
OTACNbHBIM €€ O0O0BeKTaM U  SBJICHUAM; (POPMUPOBAHUE HKOJOTHUECKOW, TI'C€HETUYECKOM
IPaMOTHOCTH, OOIIeH KyJIbTypbl TOBEACHUS B TPUPOAE; HHTETPAIMH ECTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpeTeHue 00y4arolUMMHUCI KOMIETEHTHOCTH B PallMOHAIBLHOM IPUPOAOINOIb30BAHUU
(coOuroieHre MpaBWIT TIOBEJICHUST B TIPUPOJIC, OXPAHBI BHJIOB, YKOCUCTEM, OMOC(Ephl), COXpaHESHUN
COOCTBEHHOTO 3I0POBbS M 3I0POBBS OKPYXKAIOIIUX JItOJeH (coOmromeHuss Mep MpOQHIaKTHKA
3a0osneBaHul, obecrieueHue OE30MACHOCTH JKU3HEAEATEIbHOCTH B YPE3BbIYANHBIX CHUTYaIMSIX
IPUPOJHOIO M TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHHUS OMOJIOTMYECKUX 3HAHUN U
YMEHHUU B IOBCEAHEBHOW KU3HH;

CO3JIaHME YCIOBMH [UII OCO3HAHHOTO BBIOOpa OOYYArOIIMMHUCS  WHAMBHIYaJTHHON
0o0pa3oBaTeNbHOW  TPAaeKTOPUHM, CHOCOOCTBYIOLIEH — mocieayrolmeMy — NnpodecCHOHAIbHOMY
CaMOOIIPEICJIEHUIO0, B COOTBETCTBUU C MHAMBUyaIbHBIMU HHTEPECAMU U MOTPEOHOCTAMU PErHOHA.

OOmiee 4YmcIO YacoB, OTBEACHHBIX HA H3Yy4YeHHE OHOJOTMHM Ha YIrIIyOJICHHOM YpOBHE
cpennero obmiero obpazoBanusi, coctaBisieT B 10 kmacce — 102 gaca (3 yaca B Heneno). OtOop
OpraHU3alMOHHBIX (HOPM, METOAOB M CPEJCTB OOy4YeHMs OMOJIOTMH OCYILECTBIIETCS C YYETOM
crieln(UKU ero coAep KaHusl U HaIIpaBJIEHHOCTH Ha MPOJI0JDKEHHE OMOIOTHYeCcKOro o0pa3oBaHusl B
OpraHU3alMsIX CPEAHEro NPOPEeCcCHOHATBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNIbHBIM  YCIIOBUEM TPU O0Yy4YE€HHU OWOJIOTMM Ha YIIIYyOJEHHOM YpPOBHE SIBIISIETCS
IIpOBeIeHUE J1a0OPATOPHBIX U MpaKTUUEeCKUX padoT. Taxke yyacTre 00ydaromuxcsi B BBIITOJIHEHUN
MIPOEKTHBIX U y4eOHO-UCCIIEA0BATENBCKUX paboT, TEMATHKAa KOTOPBIX OMpENEsIeTcsl yUUTeIeM Ha
OCHOBE UMEIOIINXCS MAaTEPUATIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBHH.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
MporpamMM CPEIHETo O0IIero 00pa30BaHUSs: JUIHOCTHBIC, METAPEMETHBIC U MPEIMETHEIE.

B cTpykType NTMUYHOCTHBIX pPE3ylIbTaTOB OCBOCHHS MPOrPaMMBbI 1O OWOJIOTUU BBIICIICHBI
CIIETYIOIIE COCTABISIONINE: OCO3HAHNE 00YUJAIOIUMUCS POCCHICKON TPpaK TaHCKOW UACHTUYHOCTH
— FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOONPEEIICHUIO, Haluyue MOmusayuu K
o0yueHuI0 OMOJIOTHH, YereHanpasienHoe pa3éumiue BHYTPEHHUX yOexXIeHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [[EHHOCTEH U UCTOPUYECKHUX TPAAUIIUN Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHIb
u cnocobnocms O0yYalOIIUXCS PYKOBOACTBOBAaTbCS B CBOEH JIEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMHM, MPHUCYUIUMH CHCTEME OHOJIOTUYECKOTO 0oOpa3oBaHUs, Haauyue



npagoCco3HaHUs SKOJIOTHYECKON KYJIbTYDPBI, CHOCOOHOCMU CMA8umMb LEIH U CTPOUTH KU3HCHHBIC
IIJIaHBbI.

JIMYHOCTHBIE PE3yabTATHI OCBOEHHS IMPOrpaMMbl IO OWUOJOTUM JOCTUTAIOTCS B €AMHCTBE
yu4eOHOI U BOCIUTATEIbHOM MESATEIbHOCTH B COOTBETCTBMM C TPAJAULUOHHBIMU POCCUHCKMMHU
COLIMOKYJIBTYPHBIMHM, MCTOPHUYECKMMHM M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMH B
o0IIecTBe MpaBWJIaMM W HOPMaMHU TIOBEICHUS M CIIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUSI M CaMOPa3BUTHS, Pa3BUTHA BHYTPEHHEH NO3MLMM JUYHOCTH, NMATPUOTHU3MA U
YBaXXCHMsI K 3aKOHY M IIPaBONOPSAIKY, YEIOBEKY Tpyla M CTaplIeMy IOKOJIEHUIO, B3aMMHOIO
YBa)KEHHsI, OEPEKHOTO OTHOIIECHHS K KyJIbTYPHOMY HACIICAMIO M TPAJUIIUSIM MHOTOHAIIMOHATILHOTO
Hapoza Poccuiickoin @enepannu, NpUpoae U OKPYKAKOLIEH cpee.

JInyHOCTHBIE Pe3yJbTaThl OCBOCHMS y4eOHOro mpeamera «bBHOJOrHs» IOJKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTb OOYyYaroIMXCsl PYKOBOACTBOBAaTbCcA C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJIULUOHHBIM LIEHHOCTSM POCCHUIICKOro oOlLIeCTBa, paCUIMPEHNE )KU3HEHHOTO
OIIbITa U ONBITA JCSITEIBHOCTH B IIPOLIECCE PEa3allii OCHOBHBIX HAIpPaBJIEHUI BOCIHUTATEIBHON
JESATEIIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

COPMHPOBAHHOCTh ~ TPAXKAAHCKOM  MO3MIHMM  oOydaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'0 YWJIeHa POCCUICKOro 00I1ECTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX TIpaB M OO0S3aHHOCTEH, yBak€HHE 3aKOHA U
IIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH AESITENBbHOCTH MPU CO3JaHUM Y4YEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U 03HABaTEIbHbIX 3371ay, BHIIOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONPENENATh COOCTBEHHYIO MO3UIIMIO 110 OTHOLICHUIO K SIBIICHUSIM COBPEMEHHOMN
KHU3HU U OOBACHATH €€;

YMEHHE YUUTHIBaTh B CBOMX JAEMCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOAECHCTBUS
JOJeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COL[UAJIBHBIM TOJI0KEHHUEM;

TOTOBHOCTb K COTPYJHHMYECTBY B TIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
II03HABATENbHBIX U UCCIIEN0BATEIbCKUX 3a/]a4, YBAKUTEIBHOIO OTHOIIEHNS K MHEHHIO ONIIIOHEHTOB
IIpH 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOI0 COJIEPKAHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKON NEATENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNS:

c(OPMHPOBAHHOCTh POCCUMCKON Tpa’kIaHCKOM MIEHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K
CBOEMY HapoOAy, YyBCTBAa OTBETCTBEHHOCTH Iepes] POnMHOM, TOpA0CTH 3a CBOM Kpail, cBoro Poauny,
CBOH SI3BIK M KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOMOHAIIMOHAIIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEIUI0 ¥ MaMITHUKAM MPUPOJBI, JOCTHKEHUAM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OLIEHHMBATh BKJIAJ] POCCHUMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHMs 3HA4eHHUs OWOJIOTMM B TIO3HAHUM 3aKOHOB NPUPOJBI, B IKU3HU 4YEIOBEKAa H
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoe:xxAEHHOCTh, TOTOBHOCTh K CITY>KE€HHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOaa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;



CIIOCOOHOCTH OIICHHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOUM POJHUTEISAM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O
IIPUHATUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TpaAULIMAMU Hapo1oB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHUIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHUIO B pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE IMPOSBISATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢puznueckoro BocnuTanus, GOPMUPOBAHUS KYJIbTYPHI 310POBbSI 1 3MOLHOHAJIBHOI0
os1aromosty4us:

MMOHMMAHUE W pean3alus 3J0pOBOTO M Oe30macHOro odpasa KU3HH (370pOBOE IMUTAHUE,
COOIOICHNE THUTMEHUYECKHX MPaBHII U HOPM, COQJIaHCHPOBAHHBIN PEXHUM 3aHITHH U OTIbIXA,
perynspHas Gpu3ndeckas akTUBHOCTB), OEpeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS
K COOCTBEHHOMY (PH3UYECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

MMOHUMAaHUE [IEHHOCTH MPABWJI UHANBUIYATBHOTO M KOJUIEKTUBHOT'O O€30MacHOT0 MOBEIACHUS
B CUTyalUsIX, YIPOXKAKOIINUX 3/I0POBbIO U KU3HU JIHOJEH;

OCO3HAaHWE TIOCTEACTBUIM W HENPUATHUS BPEAHBIX MPHUBBIUEK (YMOTPeOJIeHHs alKoroJs,
HapKOTHUKOB, KYPEHHUS);

6) TpyaoBoOro BocnuTaHus:

TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K aKTHUBHOH JEATEIbHOCTU TEXHOJOTMYECKOM M COLMATIbHOM HanpaBIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO €SI TeTbHOCTD;

MHTEpPEC K pa3Iu4HbIM cdepaM NpoPecCHOHATbHONW JeSTENIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BRIOOp OyayIiei mpodeccun u peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOPA30BAHHIO HAa MPOTSIKEHUH BCEH
KU3HH;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTMUYECKU 11€JIecO00pa3HOe OTHOIIEHHE K MPUPOJE KaKk MCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJIOTMYECKON KYJIbTYpBl: MPHOOPETEHHE OMbITa IUIAHUPOBAHUS
MTOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TTOCIICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

OCO3HaHUe T7100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOo0sieM U MyTeil UX pelIeHUs;

CIOCOOHOCTH UCTOIB30BaTh MPUOOpETaeMble IPU U3yUCHUH OUOJIOTUY 3HAHUS U YMEHHSI TIPU
penieHny mpoOseM, CBS3aHHBIX C PallMOHATBHBIM TPUPOJIONONIH30BAHHEM (COOIOICHNE MPaBUIT
MOBEJICHUS B MPUPOJIC, HAMIPABIICHHBIX HA COXPAHEHHE PABHOBECHS B YKOCHCTEMaX, OXPaHY BHUJIOB,
IKOCHUCTEM, OMoCchepsl);

AKTUBHOE HETPUSITHE IEUCTBUM, MPUHOCAIIUX BPEl OKPYKaIOIIEH MPUPOIHON Cpesie, yMEHUe
MIPOTHO3UPOBATh HEOJIATOMPUATHBIE SKOJOTHYECKHUE MOCIEICTBUS MPEIPUHIMAEMbIX TEHCTBUI U
MpeA0TBpaIaTh UX;

HaJu4Me pPA3BUTOIO OSKOJOTHMYECKOrO MBIIUIEHUS, HKOJOTMYECKOH KYJIbTYpblI, OIbITa
NESATEIbHOCTH  SKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUSI pPYKOBOJCTBOBAaTbCSI HUMH B



[M03HABATEJIbHOM, KOMMYHUKATUBHOW M COLUHMAIBHOM IMPAKTUKE, TOTOBHOCTM K YYacTHUIO B
MPAKTUYECKOU JIEATETbHOCTH 3KOJIOIMYE€CKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl W OOIICCTBEHHOW MPAKTHUKH, OCHOBAHHOTO HA JUAJOre KYyJIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEPILEHCTBOBAHUE SI3bIKOBOW M YUTATENbCKON KYJIBTYPhl KaK CpPEACTBA B3aUMOJECUCTBUS
MEXy JIFOJIbMU U IO3HAHUS MUDAa;

MOHMMaHHE CreuupUKA OHONIOTMM KaK HayKd, OCO3HaHHS €€ poiu B (OPMHPOBAHUHU
paIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUM IEJIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIIEeM
MHUpE KaK O eJMHCTBE MPUPO/IbI, YEIOBEKa U O0IEeCTBa, B O3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH
U pelIeHuH npo0aeM coXpaHEHHs MPUPOJHOTO PAaBHOBECHS;

yOSKIAEHHOCT, B 3HAYUMOCTH OHWOJIOTUW ISl COBPEMEHHOW ITUBUIIU3AIMU: OOCCIICUCHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JIaHUE IEPCIICKTUBHBIX OMOTEXHOJIOTHUN, CIIOCOOHBIX
pelats pecypcHbie mpoOjaeMbl pa3BUTHS UYEIOBEUYECTBA, MOUCKA MyTEH BBIXOJA U3 TI00ANbHBIX
9KOJIOTHUECKUX MpoOiieM u obecreueHus: mepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PallMOHAIBHOMY
WCIIOJIB30BAHUIO TIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYCHUU OWOJOTHYCCKMX 3HAHUU B IIEJSAX IOBBIMICHUS OOMICH
KYJIbTYpbl, €CT€CTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTu (yHKIMOHAIHHOU
IPaMOTHOCTH O0yyaronuxcs, GopMUPyEeMOil pu U3y4yeHUU OUOJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJOB TIO3HAHHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HWCIIOJB30BaTh TOJydaeMble 3HAHWA JUIA aHaiu3a U OOBSCHEHUS SBICHUUN
OKpY)XKaIIIer0 MHpa M MPOUCXOMANIMX B HEM H3MEHEHHWH, yMEeHHE JenaTh 00OCHOBaHHbBIE
3aKJIIOUYEHHsT Ha OCHOBE HAyYHBIX (DAKTOB M HMEIOIIUXCS JaHHBIX C IENbI0 TOJy4YeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCThH CaMOCTOSITEIBHO UCTIOIB30BaTh OMOJIOTUYECKUE 3HAHUS JIJIs1 PEIICHUS TpoOieM
B peAbHBIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HaHUE ILIEHHOCTH HAyYHOM JESITEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MHPOEKTHYIO M
HCCIEA0BATENIbCKYIO A TENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEpPHIBHOMY OO0pa30BaHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAHUN 10 OHOJOTHM B COOTBETCTBHU C IKU3HCHHBIMU
MOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeameTHbie pe3ybTaThl OCBOEHHUS ydeOHOTro TmpeaMmera «buonorusy BKIIOYAIOT:
3HAUMMbIe IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYJAIONIMXCS ~ MEKIUCHIUTUTHHAPHBIC
(MeXIpeIMeTHBIE) O0IlIeHayUYHbIE TTOHSTHS, OTPAKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
crenu(uKy METOJOB MO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, JHEPTHS,
SIBJICHHE, TIPOIIECC, CUCTeMa, HAYYHBIN (haKT, IPHUHIIHI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WccaeoBaHue, HaAONIOJICHUE, W3MEpPEHHe, SKCICPUMEHT W JIPyrue); YHUBEpCalIbHBIC Yy4eOHBIC

JIefCcTBUS (H03HaBaTeJIBHLIC, KOMMYHUKATHUBHBIC, peFYJ'IHTI/IBHBIe), O6CCHC‘-II/IB2[IOH_II/IC
(bOpMHpOBaHHC (I)YHKHHOH&HLHOﬁ T'paMOTHOCTH U COIIMAIbHOM KOMIIETECHIIMHU 06yanOLHHXC}I;
CITOCOOHOCTH O6yanOHIHXCH HCIIOJIB30BaTh OCBOCHHBIC MCKIUCHUIITIMHAPHEIC,

MHUpPOBO33pDEHUYECKHE 3HAHUSA M YHHBEpCaJlbHble YdeOHbIE JCHCTBUS B I03HABAaTEIbHOW U
COLIMAJIBHOM ITPAKTHUKE.



B pesymbraTe wu3ydeHWs OWONIOTMH HA YpOBHE CpeaHEro ooOmero oOpa3oBaHUs Y
oOyuatomerocsi OyayT copMupoBaHBI TIO3HABATCIILHBIC YHHBEpCalbHBbIC Y4eOHBIE IEHCTBUS,
KOMMYHHKATHUBHBIE YHUBEpCajibHble yueOHbIC JICHCTBUS, PEryIsSTUBHBIE YHUBEpCaIbHbIe yueOHbIC
JeICTBUS, COBMECTHASI IEATEIbHOCTb.

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHHUS TMPOTPAMMBI CPETHETr0 00IIero o0pa3oBaHUS
JIOJKHBI OTPAXKATh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENTLHO  (POPMYIHpPOBaTh H aKTyaJIM3UPOBATh MPOOIEMY, paccMaTpuBaTh e€
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JJOTUYECKOTO MBIIUICHUS (aHallM3a, CUHTE3a,
CpaBHEHHUS, KiaccUpUKaluu, OOOOIIeHHs), pPACKPbIBATh CMBICT OHOJIOTUYECKUX TOHSATHUI
(BBIIENATH WX XapaKTEPHbIC MPU3HAKH, YCTAHABINBATE CBSI3U C JIPYTUMU TOHATHSIMH );

OTIPEACIATh IIeNIM JCATCIBHOCTH, 3aJaBas IapamMeTpbl W KPUTCPUU HX JIOCTHIKCHUS,
COOTHOCHUTB PE3YyJIbTAThl IEATEIHLHOCTHU C MOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OWOJIOTUYECKUE TMOHATHS Ui OOBSCHEHHS (AKTOB U SBICHUN KUBOM
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE pacCyXIeHUs (MHAYKTUBHBIC, IEIYKTHBHBIC, IO AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M IMPOTUBOPEYHUS B PAacCMATPHUBAEMbIX SBIICHUAX, (OPMYIHPOBATH BBIBOJBI U
3aKJIIOUEHUS;

MIPUMEHSITh CXEMHO-MOJICIBHBIE CPEJICTBA I TPEICTABICHUS CYIIECTBEHHBIX CBS3CH H
OTHOIIIEHUH B HU3Y4YaeMBIX OHMOJIOTMUECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHMM Pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOOJIEMbl C YUETOM aHAM3a UMEIOLINXCS MaTepUaibHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTUBHI B JCSITEIHLHOCTH, OIICHHBATh COOTBETCTBHE PE3YJIBTATOB IIENISIM,
OIICHUBATh PHCKU IOCIICICTBUH JCITEILHOCTH;

KOOPJIUHUPOBATh U BBINOJHITH pPAaOOTy B YCIOBUSIX PEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HCHHBIX MTPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TEHCTBHUS:

BIIa/IETh HABBIKAMHU Y4eOHO-MCCIIEOBATENbCKOW W TPOEKTHOW AESITeNhHOCTH, HaBBIKAMH
paspeieHus MpoOiIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TOHMCKY METOJIOB
pEIIeHUS TPAKTUICCKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHBIC BHUABI JCITCILHOCTH II0 IIOJIYYCHHIO HOBOTO 3HAHHS, €ro
WHTEpIpETAINH, MPEeoOpPa30BAHUI0 W MPUMEHEHHIO B YYE€OHBIX CHUTYyallMsIX, B TOM YHCIIE IMPHU
CO3/IaHUU YYEOHBIX U COIHAIBHBIX TIPOEKTOB;

(¢hopMHPOBaTh HAYYHBIA THIT MBINUICHUS, BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSIMH B METOJIaMU;

CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3aJaud B 0Opa3oBaTENbHON JAEATEILHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISBJISATH MPUYUHHO-CIICJICTBEHHBIC CBS3U W aKTyaJIM3UPOBATh 33J1avy, BBIABUTATH TUIIOTE3Y
e€ peleHus, HaXOAUTh apTyMEHTHI JJIsl J0Ka3aTeJIbCTBAa CBOMX YTBEPKIEHUH, 3a1aBaTh MapaMeTphbl
Y KPUTEPUU PELICHHUS;



aHAJM3UPOBATh MOJYYCHHBIC B XOJ€ PELICHHUS 33Jaud Pe3yiIbTaThl, KPUTHUECKH OLIEHUBAThH
UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLICHKY HOBBIM CHUTYAIlUsIM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA IMOMCK TEpeHOca CPEICTB M CIOCOOOB JCHUCTBHUS B
npoecCHoHABHYIO CPeny;

yMETh  TEPEHOCHTb 3HAaHUS B  [IO3HABATEIbHYD M  MPAKTHYECKYI0  00IacTH
KHU3HENIEATCITBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTeH;

BBIBUTATh HOBBIE WJEH, Mpeajarath OPUTHHAIbHBIC TIOJXOJbl M PEIICHUS, CTABHUTh
npoOJIeMBI U 33]1a4H, IOIYCKAIOIINE aJbTePHATUBHBIEC PELICHHUS.

3) pa6ora ¢ ungopmanmei:

OPUECHTUPOBAThCSI B Pa3IMYHBIX HCTOYHHMKAX HH(pOpManuu (TEKCTe Y4eOHOro mocoous,
HAYYHO-TIONYJSIPHOW JIUTEpaTrype, OMOIIOTHYECKUX CIIOBApsAX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh HWHPOPMALHUIO PA3IUYHBIX BHIOB U (OpPM
MPEJICTABICHHS, KPUTUYECKH OLICHUBATh €€ IOCTOBEPHOCTh M HEIPOTHBOPECYHBOCTD;

(GbopMyIHpOBaTh 3ampoChl M TPUMEHSITH pa3jMYHbIE METOABl IPH IOUCKE U OTOOpE
OmoIorn4ecKkoi HHGOpMaIUH, HEOOXOIUMOH JIJIS BBIITOJIHCHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEpIIEHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIh30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAJbHYO (QOpPMY MPEICTABICHHS OUOJIOTUYECKOM
nHpopManuu (cxemsl, rpaduKu, TMarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYroe);

WCIIONb30BaTh HAYYHBIA SI3BIK B Ka4deCTBE CpeACTBAa NpH paboTe ¢ OMOJOTHYECKOU
uHpopManvend: TPUMEHATh XHUMHUYECKHe, (U3MUYECKHe M MaTeMaTH4YeCKHUE 3HAKU U CHMBOJIBL,
dbopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOIb30BaTh U MPeoOpa3OBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BJIAJETh HAaBBIKAMHM  DPACIlO3HABAaHMA W  3aIIUTHl  MHPOpPMANWH, WHHOPMAITMOHHON
0€30MacCHOCTH JIUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMHM 1€ CTBUSIMMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX c(epax KU3HU, aKTHBHO y4aCTBOBATH B IMAJIOTE WIIH
JMICKYCCHH TI0 CYIIECTBY 00CYKTaeMoii TeMbI (YMEHHE 33]]aBaTh BOIPOCHI, BRICKA3bIBATH CYXICHUS
OTHOCHUTENILHO BBITIONHEHHS MpeajiaraeMoil 3aladyu, y4uUThIBaTb WHTEPEChl U COTJIACOBAHHOCTh
MO3UIUH IPYTUX YUACTHUKOB AMATIOTA W JUCKYCCHH);

pacro3HaBaTh HEBEpOATbHBIE CPEICTBA OOMICHMS, IIOHMMATh 3HAUYEHHE COMAIBHBIX 3HAKOB,
MPEITOCHIIIOK BO3HUKHOBEHHS KOH(DIIUKTHBIX CHTYaIlMd, YMETh CMSATYaTh KOHQIHKTHI U BECTH
MIEPErOBOPHI;

BIIQJIETh Pa3NUYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJCUCTBHUSA, MOHUMATh HaMEPEHUS
IPYTUX JIOJCH, TPOSBISTh YBAXKUTEIBHOE OTHOIICHHWE K COOECETHHWKY M B KOpPpeKTHOU (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

MOHWMaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHONH M WHAWBUIYAIBHOW pabOTHI MpH
perieHuu OMOJIOTHYECKOM MPOoOJIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YUeOHOH 3a/1auu;



BEIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JCUCTBUN C Y4ETOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)KIO0T0 WiIeHA KOJUIEKTHUBA;

MPUHUMATH IIEJT COBMECTHOH JESTEIHHOCTH, OPTaHU30BBIBATh U KOOPAHMHUPOBATH JACUCTBUS
mo e€ JOCTHIKEHHIO: COCTAaBJIATh IUIAH JCMCTBUH, pacnpelelisiTh pOJId ¢ y4ETOM MHEHHU
Y4aCTHUKOB, 00CYXIaTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIAJIa U KAKIOr0 YYaCTHHKA KOMAaHBI B OOIIUI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OIICHWBATh WU C TIO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOWN 3HAYUMOCTH;

OCYIIIECTBIISThH MMO3UTUBHOE CTPATETUIECKOE MMOBEICHUE B PA3IMUHBIX CUTYAIUSX, IPOSBIISAThH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUITMATHBHBIM.

Ogiaienne YHHBEPCAIBLHBIMH PEeryJIssTHBHBIMU e CTBUSIMU:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJIOTUYECKHIE 3HAHMS JUUISI BBISIBIICHUS TIPOOJIEM M MX PEUICHUS B )KU3HCHHBIX
Y YYeOHBIX CUTYaIUSIX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKMX 3HAHHW IEJIEBBIC M CMBICIOBBIC YCTAHOBKH B CBOMX
JIEUCTBUAX M IOCTYIIKaX IO OTHOLICHUIO K XWBOW MPHUPOJAE, CBOEMY 3I0POBBI0 M 3A0POBBIO
OKpY KalOIINX;

CaMOCTOSITEIIbHO OCYIICCTBIISTh TI03HABATEILHYIO JICATCIILHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYJIMPOBATH COOCTBCHHBIC 3a7]a4ll B 00Pa30BATEIbHON JNESITEIBHOCTH M KU3HEHHBIX
CUTYaITUsX;

CaMOCTOSITENTFHO COCTAaBJIATh ITUIAH PEHICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUII;

JIaBaTh OLICHKY HOBBIM CUTYAIIHUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OIICHUBATH TPHOOPETEHHBIN OITBIT;

croco0cTBOBaTh (YOPMUPOBAHHUIO M TPOSBICHUIO IIMPOKON IPYAULIMUA B Pa3HBIX 00JACTIX
3HAHUM, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJISM;

BIIa/ICTh HABBIKAMU MMO3HABATENBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHIA U
MBICTHTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB M OCHOBAHMIA, UCIIOIB30BATh MPUEMBI pe(IeKCHH IS
OIICHKH CHUTYAIIHH, BEIOOpA BEPHOTO PEIICHUS;

yYMETb OIICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 X CHIDKEHUIO;

MPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX MPH aHAJIN3E PE3YJIbTATOB JACITEIBHOCTH;

3) npuHATHE Ce0s M APYIrUX:

MIPUHUMATD Ce0sl, TOHMUMas CBOM HEJIOCTATKH M JIOCTOUHCTRA;

MPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX MPH aHAJIN3€ PE3YJIbTATOB JACITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaATh CITIOCOOHOCTH TOHUMATh MUP C TTO3UIHH JPYroro YeJI0BeKa.

Pabouast mporpamma o 6uosnorun pazpadorana ¢ yuérom Pabodeit mporpaMMbl BOCTIUTAHUS
I'BOY I Ipumopckast mkona HoBoa3oBCKOro M.o.».
BocnurarensHblii moTeHIMaN npeamera «bruonoruny peanusyercs 4yepes:



— TpUBJICYCHHE BHUMAHUS OOYYaIOIIMXCS K IIEHHOCTHOMY acHeKTy M3ydaeMbIX Ha ypOKax
SIBJICHUH, OpraHu3alyio padOThl C MOJIy4aeéMOM Ha YpOKE COLMAIbHO 3HAYMMOU
uH(pOpMaLMel — MHULMUPOBAHNE e OOCYK/ICHUS, BHICKA3bIBAHUS O0YUYAIOIIUMHUCS CBOETO
MHEHHS 110 €€ TIOBO/TY, BRIPAOOTKH CBOETO OTHOIICHHS K HE;

— JIEMOHCTpAIMI0 OOYYalOIIMMCSl TPHMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO ITOBEICHHUS,
HPOSBIIEHUS YEJIOBEKOJIIOOUS U J0OPOCEpAEUHOCTH, Yepe3 MOAOOp COOTBETCTBYIOIUX
TEKCTOB JUISl YTEHHS, 3a/1ad ISl PEeUICHUs, MPOOJEMHBIX CHTYyallMid It OOCYKICHUS B
KJ1acce;

— TMpPUMEHEHHWE Ha YpOKE HWHTEPAaKTUBHBIX (GOopM paboTel ¢  OOYYaIOIIMMUCS:
MHTEIUICKTYaJIbHBIX WIP, CTUMYJIHMPYIOIIMX ITO3HABATEILHYI0 MOTHUBALMIO OOYYarOLINXCS;
IUIAKTUYECKOTO Tearpa, TA€ MOJIy4YeHHbIe Ha YpOKe 3HAHUS OOBITPHIBAIOTCA B
TEaTPAIbHBIX IMOCTAHOBKAX; JIUCKYCCHH, KOTOpBIE HAIOT OOYYarOIIMMCS BO3MOXKHOCTH
MPUOOPECTHU OIBIT BEACHUSI KOHCTPYKTUBHOT'O JIMAJIOTA; TPYIIIOBOM paObOTHI MK pabOTHI B
napax, KOTopble ydaT 0O0yYaroIMXcsl KOMaHAHOW paboTe W B3aUMOJCHCTBHIO C JIPYTHMHU
00y4aroIMMUCS;

— VHUIMHUPOBAHME U TOJIEPIKKY HCCIIEIOBATEIbCKOM ACSTENHHOCTH O0YUYalOMINXCS B paMKax
pea3aliy UMH WHIUBUAYATGHBIX W TPYIIIOBBIX HCCIEAOBATEIBCKUX MPOEKTOB, YTO JACT
OOyYarOIMMCS ~ BO3MOXKHOCTb ~ NPUOOPECTH  HAaBBIK  CAMOCTOSITEIIBHOTO  PEILCHHs
TEOPETUYECKOM TPOOIEMBI, HAaBBIK TEHEPHPOBAHUS M O(GOpMIIECHHS COOCTBEHHBIX HICH,
HABBIK YB)XUTEIIBHOTO OTHOIICHUSI K YYXXHUM HIesM, oQOpMICHHBIM B paboTax Ipyrux
MCCIIeIOBATENeH, HaBBIK ITyOJMYHOTO BBICTYIUICHUS TIEPE ayIUTOPHEH, apryMEHTHPOBaHHS
Y OTCTauBaHMs CBOCH TOUKH 3PEHUSL.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHHs cojepxaHus ydeOHoro mnpenmera «buonorus» Ha
yriyOJIEHHOM YPOBHE OPHUEHTHPOBAHBI Ha OOecredyeHre NMpOo(HILHOTO O0y4YeHHUs OO0YYaroIIMXCS
6uonoruy. OHU BKIIIOYAIOT: CHEHU(pUUECKHe JUisi OMOJIOTUH Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI
JeUCTBUI 1O OCBOEHHIO, MHTEpPHpETallMd M MpeoOpa3oBaHUIO 3HAHWM, BUABI JESITEIBHOCTH MO
MOJyYEHHUIO HOBBIX 3HAHMM M MX NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX, a TAaKK€ B peabHBIX
KU3HEHHBIX cuTyanusx. [IpenmeTHble pe3yabTaThl IPEACTABIEHBI 110 TOAAM U3YUYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yuyeOHoro npenmera «buonorus» B 10 knacce nOmKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMHM O MeCTe U pPOJU OMOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUM €CTECTBEHHO-HAYYHON KapTHHBI MHUpA, B MO3HAHUU 3aKOHOB MPHUPOJBI U PELICHUU
po0GJieM palMOHAIBLHOTO MPUPOIONOIb30BAHMS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJaJICHHUE CUCTEMOM OHMOJOrMYecKHX 3HAHHH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMOJIOrMYEeCKHEe TEPMUHBI U TOHATUS (KHU3Hb, KJIETKa, OpPraHM3M, MeTa0oJIu3M, TOMEOCTa3s,
CaMOpEeTryJIslts, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, M3MEHUYHMBOCTb, POCT U DPAa3BUTHE),
6uosiornyeckue Teopuu (knerounas reopus T. [lIBanna, M. Illneiinena, P. Bupxosa, xpoMocomMHast
Teopust HacinencTBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o 1nieHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAcTE€HUI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO MOKOJIEHHUS,
pacuUIeIUIeHNs], YUCTOTHI FaMET, HE3aBUCUMOTO HacnenoBanus . MeHaens, rOMOJIOTHYECKUX PSAIOB
B HaclnencTBeHHOM u3meHunBoctd H. Y. BaBuiosa), mpuHIMIIB (KOMIUIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METOJIAMH HAy4YHOT'O MO3HAHHUS, HCIOJB3YEMbIX B OMOJIOTMYECKHUX
MCCIIEIOBAHMSIX JKUBBIX O0OBEKTOB (OMHCaHUE, N3MEpEHHUEe, HAaOII0IeHNE, SKCIICPUMEHT);



YMEHHUE BBIIENATH CYIIECTBCHHbIE NPU3HAKU: BHPYCOB, KJIETOK MPOKAPHOT U DYKAPHOT,
OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHM3MOB, B TOM 4HcJe OakTepuil, rpubOB, pacTeHUH,
AKUBOTHBIX U YEJIOBEKA, CTPOECHUS OPraHOB U CHUCTEM OPraHOB PACTEHHH, MBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HENESTEIbHOCTH, IPOTEKAIOIUX B OpPraHU3Max PacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX TMPOIECCOB: 0OMEHa BellecTB (MeTabosn3M), MpeBpalleHus] SHEprun, OpOoKeHus,
aBTOTPO(HOTO M TeTepOTPOPHOro TUMIOB MUTAHUS, (POTOCHMHTE3a M XEMOCHHTE3a, MUTO3a, Mei03a,
raMeToreHesa, SMOpuoreHes3a, MOCTIMOPHUOHAIBHOTO PA3BUTHSA, PA3MHOXKEHHUS, UHIAUBUYaIbHOTO
pa3BUTH OpraHu3Ma (OHTOI'€He3a), B3aUMOICHCTBHSI F€HOB, FeTepo3Kca, UCKYCCTBEHHOT0 0T00pa;

YMEHHE YyCTaHABIMBAaTh B3aUMOCBA3M MEXAY OpPraHOMIAMH KJIETKM M MX (YHKIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX (YHKIMAMHU, MEKIY OpraHaMd M CHCTEMaMH OPTaHOB y
pacTeHuil, )KUBOTHBIX M YeJIOBeKa M UX (PYHKLIMAMHU, MEKAY CUCTEMaMH OPraHOB U UX (PYHKIUSAMH,
MEX]y dTarnaMu oOMeHa BEIeCTB, dTalaMu KJIETOYHOrO IMKJIA U )KU3HEHHBIX [IUKJIOB OPraHU3MOB,
ATarnaMu SMOPUOHATIBHOTO PA3BUTHS, TEHOTHIIOM U ()EHOTUIIOM, EHOTHIIOM U (AaKTOPaMH CPEIbl
oOUTaAHUS;

YMEHHUE BBIABIATH OTIMYUTEIbHBbIC NPU3HAKU JKUBBIX CHUCTEM, B TOM 4YHCIE pacTeHUl,
KHUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIB30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JUUISl TOKA3aTeIbCTBA POACTBA OPTaHMU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT;

YMEHHUE peulatbh OMOJOrMYECKUE 3a/1a4M, BBIBIATH NPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXIY
UCCIelyeMbIMI OMOJIOTMYECKUMH TPOLIECCAMU U SIBJIGHUSIMM, JeJaTh BBIBOJBI M IPOTHO3bI Ha
OCHOBAHHWU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBINOJHATH JIa0OpaTOpHBIE M MpaKTUYECKUEe padoThl, cOONIOAaTh IMpaBWiia HpU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYI0BAHUEM;

YMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAJIBHBIMH CPEJCTBAMH,
(bopMynMpys LeNb UCCIIeI0BaHMs, aHAJTM3UPOBATh MOJYyUEHHbIE PE3YJIbTaThl U JIE1aTh BbIBO/IbI,

yMEHHE YYacTBOBaTh B Y4YeOHO-HMCCIEOBATENbCKONH paboTe Mo OHOJOTUM, JKOJOTHH H
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOINECTB, W ITYOJUYHO TIPEACTABIATH
MOJTyYeHHbIE PE3yJIbTaThl HA YUEHUYECKUX KOH(EPEeHIUX;

YMEHHUE OLIEHUBATh 3TUYECKUE acTIeKThl COBPEMEHHBIX MCCIIEJOBAHUI B 001aCTH OUOJIOTUH U
MeIUIUHBI (KIIOHUPOBAaHNE, HCKYCCTBEHHOE OTLIOIOTBOPEHHUE, HAITPABIICHHOE H3MEHEHUE TeHOMa U
CO3JIaHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BbIOOp Oyaymiei mpodeccuoHambHON NesTeNTbHOCTH B
obacT OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOIO XO3AHCTBA, MUIIEBOM
MIPOMBIIIJICHHOCTH, YTIIYOJISTh MO3HABATEIBHBI HHTEPEC, HAIPABJICHHBI HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH TpOPeccHu W MPOJODKEHHE OMOIIOTHYECKOTO 00pa30BaHUS B OpraHH3AIHIX
cpeaHero nNpogecCuoHaIbHOIO M BBICILIET0 00pa30BaHuUsI.

COAEPXAHUME YYEBHOI'O ITPEJMETA.

10 KJIACC
ConeprxkaHue porpaMMbl, BBIJICIIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY rOCYIaPCTBEHHON
uroroBoii arrectannu ([A).
Tema 1. buoJsiorusi Kak HayKa
CoBpemeHnHass Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckne Hayku W wu3ydaemble HUMU TpoOieMbl. DyHAaMeHTadbHBIC, NPUKIAJHBIE U
MTOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.



3nayeHue O6uonoruu B (GOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.
[Ipodeccun, cBs3anHble ¢ Ouonoruei. 3HaueHUE OHOJOTMHM B TPAKTHUYECKOW JAEATEIbHOCTU
4eJI0OBEKAa: MEAUIIMHE, CEIBCKOM XO035IICTBE, IPOMBILIJICHHOCTH, OXPaHE IPUPOBI.

JdemoHcTpauuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I
Mengens, B. U. Bepuanckuii, U. I1. I1aBnos, U. . Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJOIMM C APYrUMH Haykamu», «CuctemMa OMOIOrMYECKHX
HayK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

XuBble cucrembl Kak MpeaMer uzydeHus Ouosoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHMYECKOT'O COCTaBa, JUCKPETHOCTh U LEIOCTHOCTD, CJI0KHOCTD U YIOPAIOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CAaMOOpPraHU3al|sl, CAMOBOCIPOU3BEICHUE, Pa3PAKUMOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE.

YpOBHM OpraHuM3allMM KMBBIX CHCTEM: MOJIEKYJSAPHBIA, KIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHbIH, MONYISILIMOHHO-BUI0BON, SKOCUCTEMHBIN (OMOreoneHOTHUECKUil), GMOChEepHBI.
[Tpornecchl, mpoucxoasimue B KUBBIX cucteMax. OCHOBHBIC TIPU3HAKU KUBOTO. JKH3HB Kak (opma
cyliecTBoBaHMs Marepuu. Hayku, usyuaroniyie »KuBble CHCTEMbI HA Pa3HbIX YPOBHSAX OpPraHU3alUHU.

W3yuenune >xuBbIX cucTeM. Meronsl Ouonoruueckoil Hayku. HabGmronenue, u3mepenue,
9KCIIEPUMEHT, CUCTeMaTu3anus, MeraaHanus. [lousTre o 3aBUCUMOM U HE3aBUCUMOU IIEPEMEHHOIA.
[InanupoBanue skcnepumenta. IloctaHoBka u nposepka rumore3. Hymesas runoresa. Ilonsarue
BBIOOpDKM M €€ J0CTOBEpHOCTh. Pa3z0Opoc B Ouosiornueckux naHHbBIX. OIllEHKa J1OCTOBEPHOCTHU
MIOJIyYEHHBIX pe3ynbTaroB. [IpMuMHBI HCKaKeHUS pe3ynbTaroB dKcnepuMeHTa. IloHsaTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabnuis! u cxembl: «OCHOBHBIE IPU3HAKHU KU3HN», «buonoruueckue cucremol», «CBoicTBa
KUBOM Marepum», «YpOBHU OpraHM3alluM >KUBOM MpHUPOAbD», «CTpoeHue KUBOTHOM KIETKU»,
«TkaHu KUBOTHBIX», «CHCTEMBI OpraHOB 4YEJOBEYECKOTO OpraHmsma», «buoreoneHos»,
«buocdepay, «MeToabl U3yUeHUs )KUBOM TPUPOJIBI».

ObopynoBanue: nabopaTopHoe 00OpyJIOBaHUE ISl TIPOBEACHHS HAOIIOACHUHN, M3MEPEHUN,
SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHuE pa3nMUYHBIX METONOB IPU H3YYEHHH JKHUBBIX
CUCTEM.

Tema 3. buosorust Kierku

Knerka — cTpykTypHO-(QYyHKIMOHaNIbHAs €IUHHUIA >KUBOTO. McTopus OTKPBITHS KIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE NOJIOKEHUS COBPEMEHHOMN KIIETOYHOU TEOPUH.

MeToapl  MOJIEKYNSIpHOM W KJIETOYHOHM OHOJIOTMH: MHKPOCKONUS, XpomaTorpadus,
anekTpodope3,  METOI  MEYEHBIX  aroMoB, auddepeHnmaribHOe  MEHTpUQyrupoBaHue,
KyJIbTUBUPOBaHHUE KIIETOK. M3yuenue @ OUKCUPOBAHHBIX KIemOK. IJIEKTPOHHAS MHUKPOCKOIHS.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuuper 1 cxembl: «CBETOBOH MHKPOCKOM», «DIEKTPOHHBIH MHUKpOcKom», «McTopus
Pa3BUTHS METOJI0B MUKPOCKOIIUN».



OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpENapaTbl PACTUTENbHBIX, >KUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckasi pa6ora «/3yueHue METOJOB KJIETOYHON Ouosioruu (Xpomartorpadus,
anexTpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMHUYECKUNA COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOAIJIEMEHThI. Bosma u €€ posb
KaKk pacTBOPUTENS, pEareHTa, Yy4YacTUE B CTPYKTYpUPOBAaHUM KIETKH, TEIJIOPErYJISLHH.
MunepanbHbIe BellecTBa KJIETKH, UX Ouosiorndyeckas poiib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BelllecTBa KJIETKU. buonormueckue nonumepsl. benku. AMHHOKHCIOTHBIN
cocraB 0enkoB. CTpyKTyphl OenKoBOM MoJeKyIbl. [lepBruHas cTpykTypa Oenka, MenTuIHas CBS3b.
Bropuunasi, TpeTuuHas, deTBepTHYHAas CTPYKTypbl. [leHarypaums. CBoiicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue pyHkuu 6eaKoB. [Ipuonsi.

VYrneBoabl. MoHOocaxapuibl, Aucaxapu/ipl, OJIUrocaxapuipl U noaucaxapuapl. O0mui mian
CTpoeHus M (PU3UKO-XUMHUYECKHE CBOMCTBA yIiIeBOAOB. bronornueckue (yHKIIMH yriIeBOIOB.

Jlunuaer. IMuapodunsHO-THIPOPOOHEIE CBOMCTBA. Knaccudukanms JIMIIUIOB.
Tpurnuuepunsl, dbocPoaunuabl, BOCKU, cTepouabl. buonoruueckue ¢GyHkiuu aunuaon. Obuue
CBOWCTBA OHMOJOTMYECKMX MeMOpaH — TEKyd4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbeie kucnorsl. JJHK um PHK. Crpoenue HykinenHOBbIX KuciaoT. Hykneornpasl.
[Mpunmun xommiuementapuoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoitnas croupanib.
Mectonaxoxaenue u 6uonorunueckue pynkuuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsi3u B Mojekyne AT®. buonorunueckue
¢ynkuun  AT®. BoccTaHOBIGHHBIE MEPEHOCYMKH, WX (QYHKUMHM B  KJIeTke. [pyeue
nykneosuompugocpamor (HT®). Cexennponanue JHK. Memoowr cenomuru, mpanckpunmomuxu,
NpPOMeoOMUKU.

CrpykrypHass Ouosjorusi: OMoOXMMHUYECKHEe M OHO(U3MYECKHE HCCIEIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYphl OMOMoieKyn. Moodenupogsanue cmpykmypol u YHKYuli 6UOMONEK)
u ux xomniekcos. Komnvromephulil Ousaiin u opeanudeckull cunmes OUOMOEKY U UX HENPUPOOHLLX
aHanozoe.

JdemMoHcTpanuu

[optpersr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Vunkunc, P. ®pankinun, ®. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHne XMMHUYECKMX  JJIEMEHTOB B HEKHMBOW  MPHUPOAEY,
«Pacrnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmumpsr u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «BemecTtBa B cocraBe oOpraHuzMoB», «CTpoeHHE MOJEKyJbl Oenkay,
«CTpyKTyphl O€IKOBOH MOJIEKYNbl», «CTpOGHHE MOJIEKYN YIiaeBoJOB», «CTpOeHHE MOJEKYI
TMnuAoBY», «HykIIeMHOBBIE KUCIOTBDY, «CTpoeHuEe MOJEKyIbl ATD».

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pyI0BaHHE.

JlaGopatopuas padora «OOHapyxeHue OelKOB ¢ IOMOILIbI0 KAaUeCTBEHHBIX PEAKLIUil».

JlabopaTopHnasi padora «lccnenoBaHne HYKIEMHOBBIX KHCJIOT, BBIIEICHHBIX M3 KIETOK
Pa3IMYHbBIX OPTraHU3MOBY.

Tema 5. Ctpoenue 1 yHKUMH KJIECTKH

Tumbl KJIETOK: SyKapHOTHYECKas W MpokapuoTHueckas. CTpyKTypHO-(YHKIIMOHATbHBIC
00pa3oBaHMsI KICTKH.



Crpoenune npokapuotudeckoi kieTku. Kiierounas crenka Oakrepuil u apxeil. OcoO0eHHOCTH
CTpOEHUS TeTepOTPO(PHOI 1 aBTOTPO(PHOI MPOKAPUOTHUECKUX KIETOK. MECTO U poJib IPOKAPHOT B
OnolLEeHO3aX.

CrtpoeHre U (QyHKIMOHUPOBAaHUE SyKapuoTHueckol kieTku. [lmazmatmueckass memOpaHa
(mmasmanemma). CTpykTypa IJIa3MaTH4ecKoi MeMOpaHbl. TpaHCIOPT  BEHIECTB  uepe3
IUIa3MaTH4ecKyro MeMmOpany: mnaccuBHbBIA (auddysus, obneruénHas nud@ys3us), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcmopT). IlomynmpoHuiaemocts mMeMOpanbl. PaGora
HATPUI-KaIMEBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, GaronuTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOW CTEHKH PACTCHHIA, TPHOOB.

Huronna3zma. Iluto3onb. Ilutockener. JIBuxkenue nuroriazmbl. OpraHowabl KIETKU.
OnHomMeMOpaHHbIE OpPraHoOMbl KIETKU: sHAoruiazMatuueckas cetb (OIIC), ammapat I'osbmxu,
JU30COMBI, UX CTpoeHHEe W (YHKIHH. B3anuMOCBA3b OJHOMEMOpPAHHBIX OPTraHOMAOB KIIETKH.
CrpoeHue TpaHyIspHOrO peTukyiyMma. Mexanusm Hanpaénenus 6eaxos 6 OIIC. Cunres
pactBopuMbIX ~ OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH. [mankuili  (arpaHyssipHBIiT)
sHAOIUIa3MaTHUeckuii peTukyiayM. CekperopHas ¢yHkius anmapata [onpmxu. Moouguxayus
oenxoes 6 annapame I'onvoocu. Copmuposka 6enrkos ¢ annapame I 01v0xcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyosn pacturenbHbIX KieToK. Kirerounslii cok. Typrop.

[losiyaBTOHOMHBIE ~OpPraHoOWAbl KJIETKU: MMTOXOHAPUHU, IUIACTUABL. [lpoucxodcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepexckosckui, JI. Mapeynuc). Ctpoenue u
GYyHKIIUM  MHUTOXOHApPWUNH ¥ miactuia. llepBuyHble, BTOPUYHBIE U  CIIOXKHBIE TUIACTHJIBI
(hOTOCHHTE3UPYIONTUX FYKAPUOT. XIIOPOILIACTHI, XPOMOIUIACTHI, JICHKOIIACTHI BBICITUX PACTCHHIM.

HememOpanubie opranouas! kietku CTpoeHne M (QyHKIMM HeMeMOpaHHBIX OpPraHOUIOB
KIeTku. Pubocomel.  Ilpomescymounvie  ghunamenmoi.  MukpopunaMmeHTsl.  Akmunogvie
Mukpoghunamenmoi. MBbIIIEUHbIE KIETKU. AKMUHOBblEe KOMNOHEHMbl HEMbIUEUHbIX KIEMOK.
Mukpotpybouku. Krerounslii ueHtp. CTpoeHue U JBHXKEHHE HKTYTUKOB U  pPECHHYEK.
Muxkpotpybouku nuroruiasmsl. Llentpuons. berku, accoyuuposannvie ¢ mMukpoguiamenmamu u
muxpompyboukamu. Momophwie benxu.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIlia3Mma, SAPBIIIKH, UX CTpOeHHE M (YHKIMH.
SnepHslif 6enkoBblii MaTpHuKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEP(A3HOM sipe.
Dyxpomamun u 2emepoxpomamun. benkn XxpomaTuHa — TUCTOHBL. Junamuka s0ephoti 060104KY &
mumo3se. Hoepuwiii mpancnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK SYKapHOT (pacTUTENbHOI,
KUBOTHOMU, TPUOHON).

JdemMoHcTpanuu

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

TaGnuue! 1 cxembl: «CTpoeHHE DYKapUOTHUYECKON KIIETKN», «CTpOeHHE )KUBOTHOM KIETKUY,
«CTpoeHHE paCTUTENBHOM  KIETKW», «CTpoeHMEe MHUTOXOHApUM», <«npo», «CtpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOIIpENnapaThl paCTUTENbHBIX, )KUBOTHBIX KJIETOK,
MHUKpPOIIpEnapaThl 0aKTepHaIbHBIX KIETOK.

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

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlaGoparopuasi padora «/ccienoBaHue mia3Mosiu3a W JCIUIA3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnyeckas padora «/3ydeHue IBHKEHHUS TUTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX).



Tema 6. O0MeH BelecTB M NpeBpaLlieHHe JHEPTUH B KJIeTKe

AcCUMWIISIIMS U AUCCUMMJISIUS — JBE CTOPOHBI MeTaboiu3Mma. THmbl OOMEHa BEIECTB:
aBTOTPO(HBIA U reTepoTpOoPHBIA. YdacTue KUCIOpoaa B OOMEHHBIX Ipolieccax. DHEpreTHuecKoe
obecrieuenre kieTku: npeBpamieHne ATD B oOMeHHBIX mporeccax. DepMEeHTATUBHBIA XapaKTep
peaknuii KjaeTo4Horo metabonusma. OEepMEHTHI, UX CTPOCHUE, CBOMCTBA M MEXAHU3M JICHCTBHS.
Kodepmentsl. Otinuunst (pepMEHTOB OT HEOPraHWYECKHX KaTalu3aTOpOB. belmku-akTHBaTOpbl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX pEaKLUi OT Pa3IMYHBIX (aKTOPOB.

[lepBUuHBIl CHHTE3 OPraHMYECKUX BELIECTB B KieTke. PoTrocuHTe3. AHOKcucenmwvli u
oxcucennvlll  pomocunmez y  baxkmepuu. Ceéemocobupaiowue nueMeHmsl U NUSMEHmMbl
peakyuonHoz2o yenmpa. Ponb XjioporuiactoB B mporecce ¢orocunTe3a. CBETOBas M TEMHOBAS
¢bazpl. @omoovixanue, C3., C4- u CAM-munsr gpomocunmesa. llpogyKTUBHOCTH (POTOCHHTE3A.
Brnusinue pa3nuyabix GakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3. PazHooOpasue opraHn3MOB-XEMOCHHTETHKOB: HUTpHPHUIUpPYIOMIKE OaKkTepuHu,
&Kelle300aKTepun, cepodaKTeEpru, BOJIOPOAHbIE OaKTepuH. 3HaU€HHUE XEMOCUHTE3A.

Anaspobublie opraHnu3mbl. Bumel Opoxenus. I[IpoaykTel OpoKeHHS U MX HCIOJIb30BaHUE
YeNOBEKOM. AHa’pOOHBIE MHUKPOOPTaHHU3MBI KaK OOBEKTbl OHOTEXHOJOTMH W BO30YyIUTENd
OoJe3HeHn.

AspoOHBIE OpraHu3Mbl. JTambl 3SHEpreTudeckoro ooOwmeHa. I[loaroroBUTENbHBIN HTall.
['mukonan3 — 6eCKUCIOPOAHOE paCHICTNIEHUE TIFOKO3HI.

buonoruueckoe okuclieHue, WKW KIETOYHOE IbixaHue. Ponb MHUTOXOHApPUN B Mpolieccax
Oouonornyeckoro oxucieHus. lluximdeckne peaknun. OxucnurenbHoe (ochopuarpoBaHue.
Onepeus membpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoii AT@-cunmasuol.
[IpeumymiectBa a’poOHOro mnyTu oOMEHa BeLIeCTB Iepe] aHadpoOHbIM. O eKTHBHOCTH
HHEpPreTH4ecKoro ooMeHa.

JdemoncTpanuu

[optpetsr: JIx. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer u cxemsl: «®DoTocuHTE3», «DHepreTHueckuii obmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, 00OpYy/IOBaHUE JJIsl MPUTOTOBJIEHUS NMOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopuasi pa6ora «/3yueHne KaTaIUTUYECKOW aKTHBHOCTH (DepMEHTOB (Ha MpuMepe
aMmIIa3bl WIH KaTamasbl)y.

JlabopaTopHnas padora «/3ydeHue hepMEHTATHUBHOTO PaCHISIUICHHUS TTEPOKCHIA BOJAOPOIA
B PaCTUTEIbHBIX U JKUBOTHBIX KIIETKAX.

JlaGopaTopHas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHas pabora «CpaBHEHHUE IPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peajau3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpMHIMI KOMIUIEMEHTApHOCTH B pEaKUUAX MaTpUYHOIO
cuHTe3a. Peanmsammst HacneAacTBeHHONM uHGopManuu. [‘eHeTWdeckuil KOA, €ro CBOMCTBA.
Tpanckpunuuss — marpuunbiii cuHte3 PHK. IlpuHumnsl TpanCKpUNIUMU: KOMILJIEMEHTAPHOCTD,
AHTUNAPAUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmuss u e€ sranel. Yuactue TpancnopTHbix PHK B OGuocunTese Genka. YcnmoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GnocuHTe3e Oemka.



Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanus I'eHoMa y IpPOKapuoT U
9yKapuoT. Perymnsiuus akTUBHOCTH IeHOB y npokapuot. I'unoresa onepona (®. Kakoo, XK. Mano).
Monexynapuvle mexanuzmvl sKcnpeccuu 2enos y sykapuom. Ponb xpomamuna 6 pecyniayuu pabomol
2enos. Perymsuus oOMeHHbIX IpolieccoB B KieTke. KieTouHslil romeocras.

Bupycsl — Hekierounsie (popMbl JKM3HM U OONMraTHble mapa3uThl. CTpOEHHE MPOCTHIX U
CIIO)KHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusznennwiii yuka JJHK-cooepaicawux supycos,
PHK-cooeporcawux supycoe, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UuHmezpasa.

BupycHbie 3a0osieBanus 4yenoBeka, »xuBOTHBIX, pactenuii. CITNJ], COVID-19, conmuanpHbie
Y METUIIMHCKHUE TPOOIEMBI.

Buounghopmamura: unmeepayus u ananuz bonvuux maccugog («bigdatay) cmpyxmyphoix
ouonocuueckux oannvix. Hanomexmnonozuu é ouonoeuu u meouyune. Ilpoepammupyemvle ynkyuu
benxos. Cnocobvl 00cmasKu 1eKapcme.

JdemMoHcTpanuu

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

Tabmuet u  cxembl: «buocuntes Oenka», «l'eHermyeckuii  koma», «Bupycem,
«bakrepuogarm».

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. 7Ku3HeHHBIH IMKJI KICTKH

Knerounblii 1nuki, ero mnepuoabl u perynsanus. Wurepdasza m muto3. OcobeHHOCTH
IIPOIeCcCOB, IMpoTeKkaromux B uHTep(aze. Ilogroroska kierku k aeneHuro. IIpecunrernyeckuit
(IOCTMUTOTUYECKUI), CUHTETHUYECKUH M IOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) MEPHObI
uHTEpPa3bl.

Matpuunelii  cunte3  JIHK  —  pemmkanusa.  Ilpunnuner  perumkammm — JIHK:
KOMIUIEMEHTAPHOCTh,  TIOJYKOHCEPBAaTHBHBI  CHUHTE3,  aHTHUIAPAJUIEIIBHOCTb.  MexaHu3Mm
perunkanmu JJHK. Xpomocomsl. Ctpoenne xpomocoM. TenoMepsl u TenoMepasza. XpoMOCOMHBIN
HaboOp KJIETKM — KapuOTHN. JMIUIOMAHBIA M TamjouJHbIA HabOpel XpoMocoM. ['omosornyhsie
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Jenenue kneTkn — Muto3. CTaguu MUTO3a U IPOUCXOJAIIME B HUX IIPOLECCHI. THUIBI MUTO3a.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MUTO3A.

Perynsamus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kiierouHasi TuOennb — aromnTos.

Knerounoe s1po, XxpomMocombl, (yHKIIMOHaJIbHAas TeHOMHKA. Mexanusmvl npoaugepayuu,
ouppepenyuposxu, cmapenus u euderu kiemok. «L{ugposas xnemka» — buoungopmamuyeckue
MoOoenu YYHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabmuupl u cxembl: «KWU3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Penmukanms [JJHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKporpenaparbl: «MHTO3 B KJIETKax KOperika
JIyKay.

JlabGoparopHas padora «/3yuyeHne XxpoMOCOM Ha FOTOBBIX MUKPOITPENApATax).

JlaGopaTtopnas pabGora «HaOmromeHue MuTO3a B KIETKax KOHYMKA KOpelIka Jyka (Ha
TOTOBBIX MUKpOIpenapaTax)y.

Tema 9. Ctpoenue u pyHKIIUM OPraHU3MOB

buonornyeckoe  pazHooOpazue  OpPraHU3MOB. OpnHOKIIETOUHBIE,  KOJIOHHAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.



OCOOCHHOCTH CTPOCHHUS W KU3HENEATEILHOCTH OJHOKIJIETOYHBIX OpPraHM3MOB. bakTtepuw,
apxeu, OJIHOKJIETOYHBIE T'PUObI, OJHOKJIETOYHBIE BOAOPOCIH, APYrue NpOTUCTHI. KonoHuanbHbIE
OpPraHU3MBI.

B3aumocBs3p yacTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI OPraHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.

Txanu pactenuil. TUIBI pacTUTEIBHBIX TKaHEH: 0Opa3oBaTeNbHasi, TOKPOBHAS, POBOASIIAS,
OCHOBHasA, MexaHnueckasi. OCOOEHHOCTH CTPOEHHUS, (GYHKLUUH U PACIONOKEHHs TKaHel B opraHax
pacTeHui.

TKaHM )KUBOTHBIX M 4Y€JIOBEKA. TUIIBI )KUBOTHBIX TKaHEH: SNUTEIUAIbHAS, COCIUHUTEIIbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKIHI M pacroNoXeHUs TKaHeH B opraHax
JKUBOTHBIX U 4EJIOBEKA.

Opranel. BereratuBHble U IeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesioBeka. yHKIIMM OpraHoOB U CUCTEM OPI'aHOB.

Omopa tena opranu3moB. Kapkac pacrennii. CkeneTbl 0OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHMH ckesleT. CTPOCHHME U TUIIBI COCIMHEHUS KOCTEH.

JIBr>keHre  OpraHu3MoB. JIBU)KEHHME  OJHOKJIETOYHBIX  OpPraHu3MoB:  amMEOOMHOE,
KTI'YTUKOBOE, pECHUYHOE. JIBUKEHNE MHOIOKJIIETOYHBIX PACTEHMI: TPOIIU3MbI U HACTUH. [BH>KEHME
MHOTOKJIETOYHBIX KUBOTHBIX M Y€JIOBEKa: MblllIeuHas cucreMa. Peduiekc. CkeneTHble MBIl U UX
pabora.

IIutanue opranmsmos. [lormomeHnue BOABI, YIVIEKMCIOINO Ta3a M MHUHEPAIbHBIX BEILIECTB
pacteHussMu. [Iutanume KUBOTHBIX. BHYTPUIIOJIOCTHOE W BHYTPHUKIETOYHOE IIHILIEBAPEHUE.
[luTaHue MO3BOHOYHBIX >KMBOTHBIX. OTAENbl NUIIEBAPUTENBHOrO Tpakra. [luieBapurenbHbIe
xkenessl. [InieBapurensHas cucTeMa 4enoBeKa.

Jlpixanue opraHu3MoB. [[pixanue pacteHuid. Jlpixanue *UBOTHBIX. Juddy3ust razoB depes
noBepXHOCTh KieTku. KokHoe papixanue. JlpixaTenpHass moBepXxHocTh. JKabepHoe u nérouHoe
nbIxaHue. J[pIXxaHue MO3BOHOYHBIX KMUBOTHBIX U UEJIOBEKA. JBOJIIOIIMOHHOE YCIOXKHEHUE CTPOCHUS
JErKUX TO3BOHOYHBIX J>XMBOTHBIX. JlpIXaTreinbHas cucTeMa 4esloBeKa. MeXaHnW3M BEHTHISLIUU
NETKUX Yy MITUI U MJIEKONUTaOMuUX. Perynsamus npixanus. J{prxaTenbHble 00bEMBI.

TpaHcnopT BewEeCTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHM. TpaHCIIOPT BEIECTB
y *KMBOTHBIX. KpoBeHOCHAas cucteMa u e€ opranbl. KpoBeHOCHAs cCTeEMa TO3BOHOYHBIX )KMBOTHBIX
n yenoseka. Cep/ile, KpPOBEHOCHbIE cOCYAbl U KpoBb. Kpyru kpoBooOpaiieHus. DBONIOIHMOHHBIE
YCIOXHEHHUsI CTPOEHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX XMBOTHBIX. PaboTa cepama u eé
perysauus.

Beinenenne y opraHunsmoB. Belnenenue y pacteHuidl. BelneneHue 'y KMBOTHBIX.
CoxkpaturensHble Bakyosd. Opransl BbiieneHus. OuibTpanus, ceKpelns 1 o0paTHOE BCachlBaHUE
KaK MeXaHU3Mbl paboThl OpraHoB BbiieneHus. CBs3b IMOJOCTH Tella C KPOBEHOCHOH U
BBIICJIUTENIBHON cUcTEMaMH. BplieneHne y NO3BOHOYHBIX JKMBOTHBIX M uejoBeka. llouku.
Crpoenue u pyHKIMOHUpOBaHUE HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKaA.

3amuTa y OpraHu3MoB. 3alliTa Y OJHOKJIETOUYHbIX OpraHu3MoB. Criopbl OaKTepHil U LUCTHI
MIPOCTENIINX. 3alUuTa Yy MHOTOKIETOYHBIX pacreHud. Kytukyna. CpeactBa maccuBHOM U
XUMHYECKOM 3aiuThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. I[OKpOBBI M X IPOM3BOAHBIE. 3aIIUTA OpPraHU3Ma OT
Oonesneit. UMmyHHas cuctema 4enoBeka. KiueTouHbli M ryMopaabHbIii HMMYHHUTET. Bposxn€HHBIN
U TpuoOpeTEéHHBIN crienupuIecKuii IMMYHHUTET. Teopusi KIOHAJIbHO-CEIEKTUBHOTO MMMYHHUTETA



(IT. Dpmux, ®. M. bepner, C. ToneraBa). BocnamuTenbHble OTBETHl OpraHu3MoB. Poiib
BPOKIEHHOTO MMMYHHTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUH.

PazgpaxxumocTte M perynsiuuss 'y OpraHu3sMoB. Pa3gpakuMocTe y  OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMocTe W peryiauus y pacteHuil. PocToBble BemiecTBa U HX
3HAuYEHHUE.

HepBHas cuctema u pedriekTopHas peryisiius y )KUBOTHBIX. HepBHast cuctema u e€ OTIelNbl.
OBOJIIOLIMOHHOE YCJIIOXKHEHNUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OTIENbI TOJIOBHOI'O MO3Ta
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropnas nyra. bezycinoBHbie U yCI0BHbBIE peIEKCHI.

['ymopanbHas perymsuuss U SHIOKPUHHAST CHCTeMa >KMBOTHBIX U 4esioBeka. JKemnessl
SHIOKPUHHOM CHCTEMBl M HX TIOPMOHBI. /[lelicTBME TOpMOHOB. B3aMMOCBSI3b HEPBHOM W
SHAOKPUHHOM cucteM. ['unoranamo-runoduzapHas cucrema.

JdeMmoHcTpamun

[Toptper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOJOPOCHNY», «MHOTOKIETOUYHBIE BOJOPOCIHY,
«baktepun», «lIpocreiimmue», «Opranbl IBETKOBBIX PacTeHUil», «CUCTEMbI OPraHOB MO3BOHOYHBIX
XKUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMbix», «Tkanu pacrenuit», «KopHeBble CHUCTEMBI»,
«Ctpoenue ctedms», «CTpoeHUue TUCTOBOM TUIACTUHKNY, « TKaHH )KUBOTHBIX», «CKeJIeT YeToBeKay,
«ITumeBaputenbHas cucrema», «KpoBeHocHas cucremay, «llpixarenbHas cucremay, «HepBHas
cucteMa», «Koxa», «Mpimeunas cucrema», «BblaenutenbHas cuctemay, «HIOKPUHHAs
cucrteMa», «CtpoeHue wbiIb», «MMyHuTer», «Kumeunomnonoctueie», «Cxema NOUTaHUS
pactenuit», «KpoBeHOCHBIE CUCTEMBI TTO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapo», «CtpoeHue
IlaHapum», «BHyTpeHHee CTpoeHHe N0KJeBoro 4epBs», «HepBHas cuctema pbid», «HepBHas
cucrteMa JAarymkny, «HepBHas cucrema npecMmbikaromuxcs», «HepBraas cucrema nruiy, «HepBHas
cUcTeMa MJIEKOMHUTAIUX», «HepBHas cucrema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOMN, MHKpPOIpEnapaThl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenapaTsl TKaHEeW, PaKOBUHBI MOJITIOCKOB, KOJIJICKIIMM HACEKOMBIX, MTJIOKOXKHX, >KHBBIC
9K3EMIUISIPhl KOMHATHBIX pacTeHWH, TrepOapuy pacTeHUM pPa3HBIX OTMAENOB, BIAXXHBIC IMpernapaThl
KUBOTHBIX, CKEIIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECrO3BOHOYHBIX *XKMBOTHBIX, CKENET YelOBEKa,
o0opynoBaHue AJsl JEMOHCTPAIMM TTOYBEHHOTO W BO3IYIIHOTO MUTAHHS PAaCcTECHUH, paclienaecHusI
KpaxMaja ¥ OeNKOB 1Moj AelcTBHEM (EepMEHTOB, 00OPYJIOBaHUE JJIA JIEMOHCTPAIIUU OIBITOB O
W3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKMX, MEXaHHW3Ma JbIXaTeIbHBIX JBIKECHUN, MOJIEIH
TOJIOBHOTO MO3Ta Pa3JINMYHbIX )KUBOTHBIX.

JlabopaTopnasi padora «/3yueHne TkaHel pacTeHU».

JlaGoparopHas padora «/3yueHne TkaHei )KUBOTHBIX».

JlabGoparopHas padora «3yueHne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. PazMHOkeHHe M Pa3BUTHE OPTaHU3MOB

@DopMBl pa3MHOKEHUSI OPraHU3MOB: Oecronoe (BKIIOYas BETeTaTUBHOE) U TOJI0BOe. Bumibl
0ecrooro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYIIALMS, (pparMeHTalus, KIOHUPOBaHNUE.

[TonoBoe pa3zmuoxenue. [looBbIe KIeTKH, Wik TameThl. Meio3. Craaun meriosa. [loBenenne
xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cMbIci Meiio3a 1 IOJIOBOTO Ipouecca. Mero3
Y €r0 MECTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3aponpieBoe pazButue. 'amerorenes y ;xuBoTHbIX. [losoBbie xene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. CniepmaTtoreHes u oorene3. CTpoeHHe MOJIOBBIX KIETOK.

OmiogoTBOpeHHEe M SMOPUOHAILHOE pPa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
HapykHoOe, BHyTpeHHee. [lapTeHnorenes.



WupuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUHU
opranusMoB. Mopgozcenes — oona u3s 2nagnvix npobnrem smopuonozuu. Konyenyus mopgozenos u
mooenu mopgoeeneza. Cranuu >MOpHOTEHE3a KXUBOTHBIX (Ha mpuMmepe Jsrymku). JpobieHue.
Tunsl npoGnenus. /JemepmuHuposanHoe u HedepmuHuposanHoe Opobnenue. bracmyna, muno
onacmyn. OCoOEHHOCTH JPOOTCHHUS MIICKOMUTAIONUX. 3apOJBIIIEBBIC JIUCTKH (TACTPYJISIIHS).
3akjaZKka OpraHoB W TKaHE W3 3apoibIIEBbIX JIMCTKOB. B3anmHOe BiMsHHE YacTel
pa3BuBaroIIerocs 3apojsiima (3MOpHOHaIbHAs MHAYKLHKA). 3aKiIagKa MJIaHa CTPOEHUS! KUBOTHOTO
KaK pe3yJbTaT MEepapXHUeCKUX B3aUMOJCHCTBUI reHOB. BnusHue Ha 3MOpHOHAIbHOE pa3BUTHE
pa3nuYHbBIX (PAaKTOPOB OKPY>KAOLICH CPEIbI.

Poct u pazutue xuBoTHbIX. [locTamMOpronansHbIil nepuos. [Ipsimoe u HenpsMoe pa3BHUTHE.
Pa3Butne ¢ Meramopdo3oM y O€ClO3BOHOUYHBIX M TIO3BOHOYHBIX >KMBOTHBIX. buojormueckoe
3HAQUEHHE NPSIMOTO M HEOpSIMOrO pa3BUTHS, UX paCHpOCTpaHEHUE B IMpupoje. Tumsl pocta
KHUBOTHBIX. DAaKTOPHI PEryISIIMM pOCTa JKUBOTHBIX M uenoBeka. CTaguu MOCTIMOPHOHAIHLHOTO
pa3BUTHS y KMBOTHBIX M uesoBeka. llepuoabl oHTOoreHesza uenoBeka. CTapeHHE U CMEPTh Kak
OHMOJIOTMYECKHE MPOIECCHI.

Pasmuoxenue u pazsutue pacteHuil. ['amerodur u cnopodutr. Meiio3 B )KU3HEHHOM IHKIIE
pactenmii. OOpa3oBaHue CIop B Ipolecce Meiio3a. ['amerorenes y pacteHuil. OmioI0TBOPEHUE U
pa3BUTHE PACTUTENIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y IBETKOBBIX PACTCHUM.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETryJsIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Moptpersr: C. I'. HaBamun, X. [lIneman.

Tabmuuel u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «THIBI OECHOJOro pa3MHOXKEHUS,
«Pa3mMHOXKeHNE XJIaMUJOMOHaAbI», «Pa3MHOXKEHHE 3BIJIEHBI», «Pa3MHOXKeHUE TuapbD», «Menos»,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SMLIEKIETKH U criepmaTto3onsay, «OCHOBHBIE CTaJuu
OHTOreHe3a», «IIpsAMoe 1 HenpsiMoe pa3BUTHEY, «Pa3BUTHE MaICKOro KyKa», «Pa3Butue capaHum»,
«Pa3Butne narymku», «/[BoilHoe OIIIOAOTBOpEHHE y LIBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJITHOZIOJIBHBIX W JABYIOJBHBIX PacTeHHUI», «OKM3HEHHBIN LUK MOPCKON KamycTh», «OKN3HEHHBIN
LUK MXay, « KU3HEHHBIM LMK MaNOPOTHUKAY, «KW3HEHHBIN LIUKI COCHBI».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaTrhl SHIEKIETOK U CIEPMATO30UI0B,
Mozenb «L{UKII pa3BUTHSA JIATYIIKI.

JlabopaTropnass paGora «M3ydeHWe CTpPOEHHs IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

IIpakTuyeckass padora «BbIsIBICHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
AKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUID.

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIEACTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

WcTopust craHoBiIeHUs U pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponps oTedyecTBeHHBIX y4€HbIX B pa3BuTuH reHetuku. Pa6orer H. K. Konbuosa, H. U.
BasunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, }0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHMYECKHE MOHATUS W CHMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICJIbHBIE
IEHbl, aJIbTCPHATUBHBIE MNPU3HAKH, JOMUHAHTHBII M pELECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepo3nroTa, 4YHCTas JHUHUS, TUOPHUAbI, TeHOTUI, (eHoTurn. OCHOBHBIE METOJbl TEHETUKH:
THOPUIOTIOTHYECKUH, IUTOIOTUYECKHA, MOJIEKYIISIPHO-TeHETHYECKUH.



JdemMoHcTpanuu

[loptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konbuos, H. 1. Basuios, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununyenko, H. B. Tumodeer-Pecockuii.

Tabnuue! u cxemsl: «MeToAbI FeHETUKUY», «CXEMBbI CKPELLIUBAHUSI.

JlaGopaTopHnas padora «/{po3o¢uia kak 00BEKT FTeHETUYECKUX HCCIIEIOBAHUII.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuuBanue. Ilepsblil 3akoH MeHens — 3aKk0H eAnHOo00pa3usi ruOpuI0B
nepsBoro nokosieHus. [IpaBuno nomuHupoBanus. Bropoil 3akoH MeHaens — 3aKOH pacIleIUICHUs
IpU3HaKoB. LluTonornueckne OCHOBbI MOHOTUOPUIHOTO CKpELIMBaHus. [ MoTe3a YuCTOThl raMer.

AHanusupyrolee ckpemuBanue. [IpoMexxyTouHbIN XapakTep HacienoBaHus. Pacuieruienue
IIPU3HAKOB IIPU HENOJHOM JOMHUHUPOBAHUH.

JurndpunHoe ckpemnBanue. Tperuit 3akoH MeHens — 3aKOH HE3aBUCUMOI'O HAClIe€J0BaHUS
pu3HaKkoB. LluTonoruueckre 0CHOBbI TUTMOPUIHOTO CKPELMBAHUS.

Cuemiennoe HacienoBaHue npusHakoB. Pab6oter T. Moprana. CuemsieHHOE HaclieoBaHUE
I'€HOB, HapYILIEHUE CLIETUICHUS MEXy TeHaMi. XPOMOCOMHAsl TEOpHUsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBI MEXAaHHU3M OIPENEICHUs Ioja. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIi M TIeTeporaMeTHbIM IoJ. ['eHeTHdeckas CTPyKTypa IIOJIOBBIX
xpoMmocoMm. HaciienoBanue Npu3HaKkoB, CLEIUICHHBIX C ITOJIOM.

I'enotun kak wnenoctHas cucrema. Ilneorponuss — MHOMKECTBEHHOE [EHCTBUE TIEHA.
MHOXeCTBEHHBI ~ ajulenu3M. B3aumonelcTBue HeEaUIEIbHBIX Te€HOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tonumepus.

['eHeTM4eCKnii KOHTPOJb pa3BUTHS PACTEHUMN, JKUBOTHBIX W YEJIOBEKA, a TaKke
(U3MOIOTHUECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (QyHKIMHA. ['eHeTHUYeckne MeXaHHU3MbI
CUMOHMOTreHe3a, MEeXaHU3Mbl B3aUMOJICMCTBUS «XO3SIMH — Mapa3suT» U «XO35IMH — MHUKPOOHOMY.
I'eHeTnueckue acmekThl KOHTPOJS M M3MEHEHMs HaclleICTBEHHOW HH(POPMAalUU B MOKOJIEHUSX
KJIETOK U OPTaHNU3MOB.

JdemMoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuuer u cxemsl: «[lepBblit U BTOpOH 3akoHbl Mennens», «Tpetuil 3akoH MeHnemns»,
«AHanu3upyrolee ckpemuBanue», «HenomHoe nomuHupoBaHue», «CILEMJIEHHOE HacjelI0BaHUE
MIPU3HAKOB Yy JIpo3oduiel», «'eHetuka nonay, «Kapuorun venosekay, «Kapuorun apo3zopuis,
«Kapnotun nrune», «MHOKECTBEHHBIN alienu3mM», «B3anMonencTBre TeHOBY.

OO6opynoBaHue: MOAETb Ui JIEMOHCTPAIlMM 3aKOHOB €IMHO00pa3us TMOpUIIOB MEPBOTO
IIOKOJIEHUSI W PAacCIICIUIEHHUs] NPU3HAKOB, MOJENb Ul JIEMOHCTpPalUy 3aKOHAa HE3aBHCHUMOIO
HacJeA0BaHUs NPU3HAKOB, MOJENb IS JEMOHCTPALlMH CIEIUICHHOTO HACJIeIOBAaHHS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: «/po3odpunay.

IIpakTnueckass padora «3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO CKpEIIMBAHUS Y
JIPO30(UITBI».

IIpakTnueckas padora «l3yuyeHue pe3ynbTaToB JUTHOPUAHOTO CKpELIMBAaHUA Yy
IpO30(UITBD».

Tema 13. 3akoHOMepPHOCTH HU3MEHYMBOCTH

BsaumopeiictBue reHortuna u cpensl npu  GopmupoBaHuu (eHotuna. M3menunBocTh
npu3HakoB.  KadecTBeHHbIE M KOJMYECTBEHHBIC  INPU3HAKM. BuIbl  M3MEHYHMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHASI.



MoudukanoHHas H3MEHYUBOCTh. Ponb cpenbl B (popMHUpOBaHUM MOIU(PHUKAIIMOHHON
n3MeHuuBocTd. Hopma peakumu npusHaka. Bapuanuonsslii psin v BapuauuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHONW H3MEHYUBOCTH.

'eHoTunnueckass u3MeHUYMBOCTh. (CBOICTBA TE€HOTUIIMYECKOW HW3MEHUYMBOCTH. Buabl
F€HOTUIINYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHAS!.

KoMOuHaTuBHasT M3MEHYMBOCTh. MeH03 M TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTH. PosIb KOMOMHATHBHON M3MEHUYHUBOCTH B CO3[JaHUM I'€HETHUYECKOr0 pa3HOOOpasus B
npezenax OJHOro BUA.

MyrtanuoHHass HW3MEHUYMBOCTb. Buapl MyTaluil: T'€HHbIE, XPOMOCOMHBIE, I'€HOMHBIE.
CrioHTaHHbBIE M MHIYLUMPOBaHHbIE MyTallUU. JSIAepHble M LUTOILIA3MAaTUYECKUE MYTaIUH.
ComMarnueckre W TMOJOBble MyTauuu. [IpuuvHBI BO3HMKHOBEHUsT MyTauuid. MyTrareHol U HX
BJIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAalIMOHHOI'O Ipolecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacieactBeHHOM wu3meHunBocTH (H.M. BaBuion). BHesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuxa u 3SNUCEHOMUKA, DOJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuUU U
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuiios.

Tabmuet u  cxembl: «Bunel uaMeHunBocTHY», «MoauduKanMoHHAs HU3MEHUYHUBOCTHY,
«KoMOuHaTHBHAs M3MEHUYUBOCTHY, «Meiio3y», «OmnonoTBopeHue», «l'eHetnueckue 3a0oiieBaHUs
yenoBeKay, « Buasl myranuin.

O6opynoBaHue: KHUBbIE M TepOapHble HK3EMIUISIPbl KOMHATHBIX PpAcCTeHHM, PHUCYHKHU
(poTorpadum) KUBOTHBIX C PA3TUUYHBIMU BUIaMU U3MEHYMBOCTH.

JlabopaTopnass  pabGora  «lccrenoBaHne — 3aKOHOMEPHOCTEM  MOAUDUKAIIMOHHOM
n3MeHYUBOCTH. [locTpoeHne BaprallmOHHOTO psAJla U BApUAIMOHHOW KPUBOM».

IIpakTnueckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBeka. MexayHaponHas mporpaMmMa HCCIEIOBAHHUS TI'€HOMa 4YeJIOBeKa.
Metoabl M3y4eHUs TE€HETUKHU YeJIOBEKa: I'€HealloTMYeCKUi, OJIM3HENOBbIM, IIUTOr€HeTHUYECKUil,
MOMYJISIIUOHHO-CTaTUCTUUECKUH,  MOJIEKYJIsIpHO-TeHeTH4eckuil. CoBpeMeHHOE  OmpeJeneHne
TeHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHHUpPOBAaHUE, TEHOTUIIMPOBaHUE, B TOM uucie ¢ nomoiibio [TIP-
aHanmu3a. HacnencrBeHHble 3a0o0seBaHus yenoBeka. ['€HHble M XpOMOCOMHBIE 0OJIE3HH YeJIOBEKa.
bonesnun ¢ HacieACTBEHHOW MPENpacloIOKEHHOCThIO. 3HAUYE€HUE MEAMIMHCKOW T€HETHKH B
MPEeOTBPALICHUN W JIEYEHUH TEeHEeTHYEeCKHX 3a0ojeBaHUil dYeloBeka. MeTuKO-TeHEeTUYEeCKOoe
KOHCynbTUpOoBaHue. CTBOJIOBbIE KIIETKH. [IOHSATHE «T€HETHYECKOro Tpy3a». IDTUYECKUE ACTEKThI
UCCIIeIOBaHMH B 00J1aCTH pEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH YEIOBEKa K (PU3HMUECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpY»Karoleil cpepl. ['eHeTnueckas mpenpacnoioKeHHOCTh YelloBeKa
K MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumer 1 cxemsl: «Kapuotunm yenoBeka», «MeTOAbl W3YYEHHS] TEHETHKH YETIOBEKa»,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTnyeckas padora «CoCTaBICHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cennekuusi OpraHusMoB



JloMecTukanuss M CeJleKUMs. 3apoXKIACHHUE CEJNEeKUMM M jAoMecTukauuu. Yuenue H. U.
BaBuioBa o LleHTpax MpoucxXoXaeHus U MHOT0oOpa3usi KyJlIbTypHBIX pacTeHuil. Ponb cenexkuuu B
CO3JJaHUU COPTOB PACTEHHMI M MOPOJ KUBOTHBIX. COpT, MOpoJa, MTaMM. 3aKOH FOMOJIOTHYECKHUX
psAnoB B HacieacTBeHHOM m3meHunBocTH H. WM. BaBwiioBa, ero 3HaueHue Uisl CEIEKLHMOHHOMN
paboTHLI.

MeTtoabl ceneKIMOHHOM paboThl. MICKYCCTBEHHBIH OTOOp: MAacCOBBIM M MHIMBUAYaJTbHBIN.
Otanbl KOMOWHAIMOHHOW cenekiuu. Mcneitanne mpousBogutTeneii mo moromMcTBy. OtbGop Mo
TEHOTHUITY C MOMOIIBIO0 OIEHKU (DEHOTHIIa MOTOMCTBA U OTOOp MO TEHOTHUITY C IMOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJeKUHUOHHOM paboTsl. PaguanuoHHblid U
XUMHUYECKUI MyTareHe3 Kak MCTOYHHUK MyTalud y KyJIbTypHBIX (OpM  OpraHu3MOB.
Hcnonb30BaHre T€HOMHOTO pelakTUpPOBaHUS U MeTo/0B pexkomOuHaHTHBIX JIHK mist momyueHus
HCXOJHOI0 Marepuania sl CEeIeKLIHH.

[lonyuyenne  nmomuruiounoB.  BuyrtpuBupmoBas  ruOpuamsauus.  biauskoponacTBeHHOe
CKpelllMBaHue, Wik HHOpuANHT. HepoacTBeHHOE CKpelrBaHue, Wi ayTOpuauHr. ['ereposuc u ero
npuuuHbl. Mcnons3oBanue rereposuca B cenekuuu. OtmanénHas rubpuausanus. [Ipeogonenue
Oecruious MEXBUIOBBIX THOPUAOB. JlOCTMIKEHUS CENEeKIMM PAaCTCHUH WM JKUBOTHBIX. «3enénas
Dpesonioyusy.

CoxpaHeHHe M HM3y4YEHHE TIE€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHHUM M HMX JUKHUX
ponuyeit uisi Co37aHKsl HOBBIX COPTOB U TMOPHIIOB CENbCKOXO3SMCTBEHHBIX KYIbTYp. M3yueHue,
coxpameHue U ynpaejieHue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHDBIX 8 YETIAX VIVUULCHUS CYUYECMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUU U KPOCCO8, 8 MOM
yycne ¢ NpPUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCLeO008aHUL, NepedosblX uoeli U
NnepCcneKmueHbIX MexHON02U.

JdemoncTpanuu

[Toprpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykbsnenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuuel u cxembl: «LIeHTpBI MPOUCXOXKIAEHHUS U MHOr000pasusi KyJIbTYPHBIX PACTCHHI»,
«3aKOH TOMOJIOTMYECKHUX PSAIOB B HACJIEACTBEHHOM W3MEHUYMBOCTH», «METONIBI CEJNEKIUN,
«Otnanéunas rudpunuzamusy», «Myrarenes».

JlabopaTopHnasi padora «l3ydeHue cOpTOB KYyJIbTYPHBIX PACTEHMH M TOPOJ JTOMAITHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOJJ0B CEJIEKIIUU PACTEHUI».

IIpakTuyeckas padora «lIpuBruBKa pacTeHUI.

Ikekypeust «OCHOBHBIE METOJIbI M JOCTHIKEHHS CENEeKIMU PAcTeHWH U SKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO ()epMy, COPTOHMCIBITATENbHBIM Y4YacTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0rUs U CHHTETHYECKAsI OHOJIOT U

OOBbeKThl, HUCHOJb3yeMble B OHMOTEXHOJIOTMH, — KIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBI, MX XapaKTepUCTUKa. TpagulMoOHHAas OUOTEXHOJOTUA: XJeOomeueHue,
MOJTyYeHHEe KHUCIOMOJIOYHBIX IMPOAYKTOB, BHHOJENHWE. MukpoOuonoruueckuii cuntes. OOBEKTHI
MUKpOOHOIOrnyecKux TexHojaoruii. [IponsBoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3maHve  TEXHOJIOTMM M HMHCTPYMEHTOB  IICJICHANPABIEHHOIO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C 1I€JIbIO NIOJyUYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COAEpKAILUX HE
BCTpEYaIoLIuecs B MpUpoe OMOCHHTETUYECKUE TTYTH.



Kieroynas unxkeHepus. MeTonpl KyJnbTypbl KIETOK M TKAHEH PACTEHUM U KUBOTHBIX.
Kpuobanku. Comarmueckas TuOpuam3anus W COMaTH4ecKuid sMOpuoreHe3. Mcmosip3zoBaHue
ralIoOuIoB B CENEKUUU pacTeHHUU. [lonyuenue MOHOKIOHANbHBbIX anmumen. Fcnonvzosanue
MOHOKIOHANbHLIX U NOJIUKIOHANbHBIX anmumen 6 meoduyure. VICKycCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SAWLIEKIETOK U KIOHUPOBAHME XKUBOTHBIX. MeETOJ TpaHCIUIAaHTALMU s1ep KIIETOK.
Texnonocuu  0300poGneHUs,  KYIbMUBUPOBAHUS U MUKPOKIOHANLHO20 — PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasl U TIeHHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 IeéHa M KOHCTPYMPOBAaHHE
pexombunantaeix JIHK. Cozdanue mpamnceennvix opeanuszmosg. JIOCTHIKEHUS W TMEPCICKTHUBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTUIECKHUE M STHUECKUE MPOOIIEMbI TEHHOW HH)KEHEPUH.

Menununackue OuorexHosoruu. Iloctrenomuas nudposas memunmua. [I1P-aumarsnocruka.
MeTab0oa0MHBINH aHaNN3, TEHOLEHTPUUECKUN aHAIM3 MPOTEOMa YeJIOBEKa Ul OLEHKH COCTOSHUS
€ro 3/10poBbd. Vcnonb3oBaHue CTBOJIOBBIX KJeTOK. TapretHast Tepanus paka. 3D-OuomnxeHepus
i pa3paboTku (pyHIAaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTWH, CO3JMaHHs KOMILJICKCHBIX
TKaHel coveTaHHEeM TEXHOJOTMH TpEXMEpHOro OMONPUHTHHIra U ckapoIAMHIa Ul pELIeHUs
3a]1a4 IEPCOHAIN3UPOBAHHON MEIULIHBI.

CozaHue BEKTOPHBIX BakKLMH C IEJIbI0 OOecreyeHus: KOMOWHHPOBAHHOM 3aIllUThI OT
Bo30yauteneii OPBU, ycTaHoBieHHE MOJEKYISIPHBIX MexaHu3MOB (yHkiuoHupoBanus PHK-
COJIepKALINX BUPYCOB, BBI3BIBAIOIUX 0COOO OIacHbIE 3a00JI€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpamun

Tabnuis! u cxemsl: «cnonb3oBaHEe MUKPOOPTaHU3MOB B IIPOMBILIUIEHHOM ITPOU3BOJICTBEY,
«Knerounast nHxeHepusn», «I'eHHass HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IIpakTnyeckas padora «lloayueHne MOJTOYHOKHUCIIBIX IPOAYKTOBY.

IKCeKypenst «bHoTexXHOIOrus — Ba)kKHEWIIas NMPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).



TEMATHYECKOE IIJNTAHUPOBAHMUE

10 KJIACC
KoJju4ecTBO 4acoB DJ1eKTPOHHBIE
HaumMmeHnoBanue
Ne (uudposbie)
pa3aesioB U TeM Konrpoabubie | IIpakTuueckue
n/n Bceero o0pa3oBaTe/IbHbIE
NMPOrpamMMBsl padoThI padoThI
pecypcsl
1 buonorus kak Hayka 1
5 JKuBbIEe CUCTEMBI U UX 5
M3ydeHue
3 Buonorus xinerkn 2 0.5
XuMudeckas
4 10 1
OpTraHM3aNus KIETKU
Ctpoenue 1 pyHKINU
KJIETKH
OOMeH BelecTB U
6 MIpeBpaIleHre YHEPTUH B 9 1
KJIETKE
Hacnencrsennas
7 nHpOpMALUS U 9 0.5
peanuzanus e€ B KIIETKe
JKU3HEHHBINA TUKIT
8 6 1
KJIIETKH
Crpoenue U pyHKINH
9 P by 17 15
OpPTraHU3MOB
PasmHOXeHHE 1
10 8 15
pa3BHUTHE OPTaHU3MOB
I'enernka — Hayka o
HACJIEICTBEHHOCTH U
11 2 0.5
N3MEHYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTH
12 P 10 1
HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH
13 P 6 1
A3MEHYUBOCTH
14 I'eneTnka uenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 1
BuorexHoiorus u
16 CHUHTETHYECKAS 4
ouoIorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
1 102 0 13

YACOB I10 TTPOTPAMME




Cnocoobl1 OLHECHKHU JOCTUKCHHUSA YHYAIIUMMUCA IVIAHUPYEMbBIX PE3YyJIbTaTOB.

Ilpu evicmaenenuu ouenku HeoOX00UMO YUUMbIEAND |

NPaBUIBHOCTh U OCO3HAHHOCTB U3JIOKEHUS COACPIKAHUS, TOJTHOTY PACKPBITUS TIOHSTHIA,
TOYHOCTh YIOTPEOJICHUS] HAYYHBIX TEPMHUHOB; CTENICHb C(HOPMUPOBAHHOCTH UHTEIUICKTYaIbHBIX
1 0011ey4eOHBIX YMCHHUI;

CaMOCTOATCIIbHOCTh OTBETA,
PCYCBYIO I'PaMOTHOCTD U JIOTHYCCKYIO ITOCIICAOBATCIBHOCTL OTBETA.

BBICOKHI YPOBEHD - OTMETKA «5»:

MIOJTHO PACKPBITO COACPKAHKME MaTepHala B 00beMe MPOrpaMMbI i YICOHUKA; YETKO U
MIPaBUJILHO JIaHBI OTIPEICIICHUS U PACKPBITO COJIEPKAHKE MIOHATHI; BEPHO UCIIOJIH30BAHBI
Hay4YHbIE TEPMUHBI;

AJI J0Ka3aTCJIbCTBA UCIIOJIB30BaHbI pa3JINYHbIC YMCHUA, BBIBOABI U3 Ha6JIIOIl€HI/Iﬁ " OIIBITOB,
OTBECT C&MOCTOHT@J’ILHHIZ, HCIIOJIb30BAHbI paAHEC HpI/IO6p€TCHHHe 3HaHMHA.

I1oBBIIICHHBIA YPOBEHD - OTMETKA «4»:

PaCKpBITO OCHOBHOE COJICpKAHUE MaTepHaIa;

B OCHOBHOM IIPaBUJIBHO JTaHbI ONIPEAEIICHUS IOHATUI U UCIIOJIb30BAaHbl HAYYHBIE TEPMUHBI;
OTBET CaMOCTOSITCIIbHBIN;

ONpeIeTICHUs TOHATUI HEMOJIHbIE, IOMYIIEHbl HE3HAUUTENbHbIEC HapYyIIEHUs
MOCIIE0BATEIHLHOCTH M3JI0KEHHSI, HEOOBIIINE HETOYHOCTH MIPH UCTIOJIb30BAaHUN HAYIHBIX
TEPMHUHOB WJIM BBIBOJIAX U 000OIIEHHIX U3 HAOIIOIEHUM U OTIBITOB.

ba30BEIi YPOBEHD - OTMETKA «3)»:

YCBOCHO OCHOBHO€ COJCPIKAHNC y‘Ie6HOFO Marcpurajia, HO U3JI0KCHO (pparMeHTapHo, HE BCCraa
MOCJICAOBATCIIBHO,; ONIPEACIICHUA MOHITUHN HETOCTATOYHO YCTKUC,

HE MCIOJIb30BaHbl B KAYECTBE I0KA3aTEILCTBA BEIBOALI M 0000IIEHUS U3 HAOIIOAEHHI U ONBITOB
WJTU JIOTTYIIEHB! OMMUOKY MPU UX U3JI0KEHHUH; JTOMYIIEHB! OIMMOKN 1 HEJTOCTATOYHO B
WCITOJIb30BAHUN HAYYHOU TEPMUHOJIOTHH, OTIPEACIICHUH TOHATHM.

Huxe 6a30BOro ypoBEHD - OTMETKA «2)»:

OCHOBHO€ COACPKAHUEC yqe6H0r0 Marcpurajia HC PaCKpbITO, HC JaHbI OTBCTHI HA
BCIIOMOT'aTCIIbHBIC BOIIPOCHI YUHUTCIIA

JOMYIICHBI FPYGBIC OIIIMOKH B ONpCACIICHUU HOHHTHﬁ, IIpU UCITIOJIL30BAHUHU TCPMUHOJIOTHUH.

Ouyenka npakmuueckux ymenuil yyauwjuxca 1.Oyenka ymenuii cmagums onvtmal.



Yunurenn AOJIKCH YYUTHIBATD:

CaMOCTOSITEIILHOCTh T0A00pa 000PyI0BaHMS U 00BEKTOB; TIOCIIEIOBATEIILHOCTD B BHIITOJTHCHUN
paboThI 1O 3aKJIAJIKE ONBITA;

JIOTUYHOCTH U I'PaMOTHOCTDb B OITMCAHUN HaGJIIOI[eHI/II\/JI, B (bOpMy.HPIpOBKe BBIBOJOB M3 OIIbITA.

BbICOKHI YPOBEHB- OTMETKA «5)»:

IIPpaBUJIBHO OIPEACIICHA IEJIb OIIbITA,

CaMOCTOSITENILHO | MOCJICIOBATEILHO MPOBEICHBI TOA00p 000pyIOBaHUS U OOBEKTOB, a TAKKE
paboTa 1o 3akiajKe OIbITa, HAYYHO IPAMOTHO, JIOTHYHO ONMCAHBI HAOIIOICHHS 1
c(OpPMYITUPOBAHBI BEIBOJIBI M3 OIBITA.

IloBBIIICHHELINA YPOBEHB - OTMETKA «4»

IMMpaBUJIbHO ONPCACIICHA LCJIb OIIbITA,

CaMOCTOSITENILHO IIPOBE/IeHa 10A00p 000pyA0BaHUs U 00BEKTOB, a TaKXkKe padoTa Mo 3aKiajIKe
OMbITA; MPU 3aKJIAJKE OMbITa Jonmyckaercs | — 2ommoku;

B IICJIOM I'PaMOTHO H JIOTUYHO OIIMCAHbI Ha6J'IIOI[eHI/I$[ nu C(bOpMy.]'H/IpOBaHBI BBIBOJABI U3 OIIBITA, B
OIIMCaHHNH Ha6JIIOI[eHI/II71 13 OIIbITa JOIMYHICHBI HECTOYHOCTH, BHIBOAbI HCIIOJIHBIC.

ba30BEIi YPOBEHD - OTMETKA «3»:

IMMPpaBUJIBHO OIIPEACJICHA LECJIb OIIbITA,

noa0op 00opynoBaHUS U OOBEKTOB, a TAK)KE PAOOTHI MO 3aKJIaKE OMBITA TPOBEICHBI C
MOMOIIBIO YUYUTECJIA; JOMYIICHBI HECTOYHOCTHU U OILINOKH IIpH 3aKJIaJAKE OIbITa, OIMMCAHUU
Habmo1eHul, GOpMYITHPOBAHUU BBIBOJIOB.

Huxe 6a30BOr0 YPOBEHBb-OTMETKA «2»:

HE OoMpcaciIC€Ha CaMOCTOATCIIBHO IEJIb OIIbITA; HC ITOATOTOBJICHO HYKHOC 060py)1013aHHe;
JOMYIICHBI CYIICCTBCHHBLIC OIIOKU IIpHU 3aKJIaJIKEC 1 O(i)OpMJ'IeHI/II/I OIIbITA.

Ouenka ymenuil npogooums Had1r00eHus.

Yuurtenb J0JDKEH YUUTHIBATh:

MPAaBUJIbHOCTbH NPOBEICHUSI HAOII0IEHUH 110 3aJaHHIO;

YMEHHE BBIACIAThH CYIIECTBEHHBIC IPU3HAKY Y HAOM01aeMoro 00bekTa (Tiporiecca) JIOrHYHOCTh
¥ HAyYHYIO TPAMOTHOCTH B O()OPMIICHHH PE3yJIhTAaTOB HAOJIIOICHHH U B BBIBOJIAX.

BuICOKHI YPOBEHD - OTMETKA «S5»:

MMPpaBUJIbHO IO 3aJaHHUIO YYUTCJIS IPOBCACHO Ha6JHOI[eHI/IC;



BBIJICJICHBI CYIIECTBEHHBIC MPU3HAKN Y HA0JII0/1aeMOro 00beKTa (mpoIiecca); JIOTHIHO, HAy4YHO
IpaMOTHO OQOPMIICHBI PE3yJIbTAThl HAOIOICHHUIA U BBIBOJIBI.

[ToBBIIIEHHBII YPOBEHB- OTMETKA «4»:

IMMPaBUJIbHO IO 3aJaHHUIO YYHUTECJISA IPOBCACHO Ha6JHOI[eHI/Ie;

IIPY BBIJICJIEHUH CYLIECTBEHHBIX MMPU3HAKOB Y HA0II0JaeMOr0 00BEKTa (TIporiecca Ha3BaHbl
BTOPOCTETCHHBIE; AOMyIIeHa HeOPEKHOCTh B 0()OPMIICHUH HAOIIIOJCHUN 1 BHIBOJIOB.

ba30BEI YPOBEHD - OTMETKA «3»:

JOIMYIICHBI HCTOYHOCTHU U 1 — 2 omuoOKu B IIPOBCACHNUN Ha6J'IIO,Z[eHPIﬁ I10 3aIaHUI0 YUUTEIIA,

Y BBIICJICHUHU CYIIECTBEHHBIX MTPU3HAKOB y HaOIr01aeMoro 00beKTa (Ipoliecca) BbIICICHBI
JIUIIb HEKOTOpPBIE; nomyleHbl omuoku(1 - 2) B obopMiieHHH HaOIIOICHUN U BBIBOJIOB.

Hwuxe 6a30BOT0 YpOBEHD - OTMETKA «2)»:

Jonymiens! ommoOku (3 -4) B poBeieHNH HAOIIOACHUN 110 331aHUI0 yuuTesi; HenpaBuibHO
BbIJIETICHBI IPU3HAKK HabIoaemMoro o0bekTa (mporecca); Jomymienst omudku (3 -4) B
odopmIIeHUH HAOIIOICHUH U BBIBOJIOB.

QOuenka 3a npogepourble mecmbl

VYuurens A0MKEH NPOBECTH MHCTPYKIIHIO ISl TeCTUpyeMbIX OHa 10JKHA ObITh KOPOTKOM,
HOHATHON M 0011e# /U1 BCceX UCTbITYeMbIX. MHCTpyKIus 1aeT pa3bsCHEHUs, Kak HeOOXOMMO
0TBEYATh Ha 3aJlaHus TecTa. B MHCTpyKLMU coolIaeTcs Bpemsl, B TeUeHHEe KOTOPOTro
CIIyHIaTesIM HEOOXOANMO BBIIOJIHUTD TECT, TUII IIKaJIbl OLEHUBAHUSI.

B MPOUCHTHOM COOTHOIICHNH OLICHKHU (HO MATUOAITEHOM CI/ICTeMe) PEKOMCHAYCTCA BBICTABJIATH
B CJICAYIOIIHX JUAIla30HaX:

«2» -49-0 %
«3» - 69- 50 %
«4» -89 —-70%

«5» -100 - 90%

OIMUCAHUE MATEPAAJBHO-TEXHUYECOM U YYEFHO-METOJINYECKOI'O
OBECIIEYEHMUSI.

buonorus,10xnacc /bensie [I.K., Apmvmun .M., Ky3nerosa JI.H. u apyrue, nmoa penakiueit
benses J1.K., dpmviun I'.M., Akunoneproe obmectBo M3marenscTBo «lIpocBerienne»

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJIA
1.buonorusi(yriyOoneHHbIH YPOBEHbD):
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