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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuebHOMYy mpeamety "buonorus" (manmee - Ouosorusi) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pa3zpaboraHa Ha ocHoBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit denepanumny,
dI'OC COO, Konuenuuu mnpenojaBaHus y4deOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (PeiepaabHoi pabouel mporpaMMbl BOCTIUTAHHMS.

VYuebnbiit npeamer «buonorus» yriayo6nénHoro ypoBHsS uzydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB TMpeAMeTHON obnactu «EcTecTBeHHO-
Hay4HbIe npeaMeThl». CornacHo nojoxkeHusm GI'OC COO npodunbHbie yaeOHbIC
NpeaMEThl, H3y4YaeMble Ha YIIYOJIEHHOM YpOBHE, SBISIOTCS  CIOCOOOM
muddepeHnmanmu  00ydeHUsT Ha YPOBHE cpeaHero oOmiero oOpa3oBaHWsl W
MPU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIMM, CpPEIHUM
o01MM, cpeHUM MpodeCcCHOHANBHBIM U BRICIIUM 0Opa3oBaHueM. B To xe Bpems
KOKIBIA W3 DJTUX YYEOHBIX TMPEIMETOB JIOMKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE peIIeHUuE 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C TpodopueHTanmen 00yJaromuxcss W CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOTO 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEN, TICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHomy nipeameTty "buonorus” 1aét npeacraBieHue o Leau
U 3ajayax M3ydeHus yueOHoro mpeameta «buonorus» Ha yriiy0in€HHOM YpOBHE,
ompeneNnsieT 00s3arenbHOe  (MHBAPUAHTHOE) TMPEAMETHOE COJACpKAHUE, €ro
CTPYKTYpUpPOBAaHME IO pa3feinaM M TeMmaMm, paclpeleleHue M0 Kiaccam,
PEKOMEHJIyeT TOCIe0BaTeIbHOCTh M3yUYEHUS Y4YeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBs3€H, JOTUKH Y4EeOHOTO IMpoIecca,
BO3PACTHBIX 0OCOOEHHOCTEN oOyyaromuxcs. B mporpammMe o 6Moioruu peain3oBaH
MPUHITUT PEEMCTBEHHOCTH C M3y4eHHEM OUOJIOTHU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, Omarojaps dYemMy MpOCMATpPUBACTCS  HAMNpPABJICHHOCTh  Ha
nocjeaAylmiee pa3BUTHE OHOJOTMYECKUX 3HAHUN, OpPUEHTHUPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHMS,  IKOJOTHUUYECKOTO
MBIIIJICHHUS, TIPEJICTABICHUH O 3J0pOBOM 00pa3e )KU3HU, Ha BOCTIUTaHUE OEPEKHOTO
OTHOIILICHHS K OKpY>Karollled NpupoaHOoil cpeae. B mporpaMmme mo OMoJIOruu Takxe
MOKa3aHbl BO3MOXKHOCTH yueOHOTO mpeamera «buonorus» B peanusanuu
tpeboBannit ®I'OC COO K IUIAHUPYEMBIM JMYHOCTHBIM, METANPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMUPOBAHUN OCHOBHBIX BUIOB YUEOHO-
MO3HABATENIbHOM JICSITEIbBHOCTH OOyYaronIMXcsli MO OCBOCHHUIO COJAEpKaHUs
OMoNornuecKoro oOpa3oBaHus Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0Iiero oopa3zoBaHus
3aBepIIaeT OMOJIOrHYecKkoe 00pa3oBaHMe B IIKOJIE U OPUEHTHUPOBAH Ha pacIIMpEeHUe
U yriIyOJieHre 3HaHUM 00y4JaroIuXcs 0 dKUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU 1



KJICTOYHON OHMOJIOTHH, SMOPHUOJIOTUHA U OWOJIOTUH Pa3BUTHS, TCHETHUKH, CEICKIIHH,
OMOTEXHOJIOTUH, FIBOIOIIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMUXCA K MOCIEAYIOIIEMY MOJYyYEHHUIO
Ouosiornueckoro  oOpa3oBaHusT B  By3aX UM OpraHu3alusX  CpPEIHEro
npodeccruonansHoro oopazoBanusa. OCHOBY €ro colepkKaHUsl COCTABIIAECT CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TMOJYYEHHBIX TPU HU3YYEHUU  OOyYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX DPa3feioB OMOJOTHUA Ha YPOBHE OCHOBHOTO
obuiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA MONy4darOT pa3Butue. Tak,
pacuiupeHbl U YriayOJIeHbl OMOJIOTMYECKUE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OaKTepusx, OpPraHU3ME 4YEJIOBEKa, OOIIUX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTENHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXXKHO HCIOJb30BaTh KaK OPUEHTUPHI JJISl MOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanusi OMOJIOTMYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOJYYCHHBIMU OOYYAIOIIUMHUCS TIPH H3YICHHUU
bu3uku, XuMun, reorpadud 1 MaTEMaTUKH.

Ctpykrypa mporpaMmbl 1o ydeOHOMy mipeametry "buonorusa" otpaxkaet
CUCTEMHO-YPOBHEBBIA M DBOJIIOIIMOHHBIA TMOJAXOABl K HW3YYEHUIO OHOJIOTHHU.
CoriacHO UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allH, IBOJIIOIIMM OPraHUYECKOTO MHpa Ha 3eMJle,
COXpaHEeHUs OMOJIOTHIECKOTO pa3HO0Opa3us mianeThl. Tak, B 10 kiacce u3ydaroTcst
OCHOBBI MOJIEKYJISIDHOM H KJIETOYHOM OHOJOTHUH, IMOPUOJIOTHH U OHOJIOTHH
pa3BUTHsI, TEHETHUKUA M CEJCKIUU, OMOTEXHOJOTMU U CUHTETHYECKOW OMOJIOTUH,
aKTyaJU3UPYIOTCS 3HAHUS OOYydYarouuxcsi Mo OOTaHWKE, 300J0TUM, AHATOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3zy4arorcsi 3BOIIONMOHHOE YUYEHUE, OCHOBBI
9KOJIOTHH M YYeHHE 0 Oruocdepe.

VYuebnsiii mnpeamer  «buonorus»  mpu3zBaH  00ecreyuTh  OCBOEHHUE
0o0y4aromuMucss OMOJIOTHYECKUX TEOPUN U 3aKOHOB, WJICH, MPUHIIUIIOB U TIPaBUII,
JISXKAIIKNX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOEHUHU, MHOTO00pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOIMyJISIuH,
OMO1IeH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MPUKIIAHBIX aCTIEKTaX OMOJIOTMYecKuX 3HaHui. J[is
pa3BUTUS U TOJAJEpKaHUS HMHTEepeca OOydaromuxcs K OHOJOTUM Hapsay co
3HAYUTEJILHBIM 00BbEMOM TEOPETUUYECKOTO0 MaTepuasa B COACpPKaHUM MPOTrPaMMBbl
1Mo OMOJIOTUU TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHUS
TOU WJIM UHOM 00J1acTH OUOJIOTHH, BKJIAIOM OTEYECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTUYECKHUX U IKOJIOTHUYECKUX MPOOIIEM.

[enps n3yuenus yueOHoro npeamera «buonorus» Ha yriiy0JIEHHOM YpOBHE —
OBJIaJIcHNE  OOyYAOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKITMOHAIBHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra MW MPUOOpPETEHUE YMEHUU
WCITIOJIb30BATh ATU 3HAHUS B (HOPMHUPOBAHUM MHTEpeca K OMpeaesnéHHON 00acTu
npoecCuOHaNbHON JIeATeNbHOCTH, CBSI3aHHOM C OuoJIorveil, uiau K BBIOODPY
y4eOHOr0 3aBeCHUS JJIsl TPOIOHKEHUST OMOIOTHYECKOro 00pa3oBaHus.

JlocTmkenne 1enu  uW3ydeHWs ydeOHoro mnpeamera «buomorms» Ha
yriayOnEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIENYIOUINX 3aa4:

OCBOCHHE OOYYArONTUMHUCS CUCTEMbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MPaBHUJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHHH, MHOTO00pa3uh U OCOOEHHOCTSAX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTEOIIeH03, Onocdepa); O BRIAAIONTUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHON OMOJIOTHH, YMOPUOIOTHU ¥ OMOIOTUY PAa3BUTHS, TCHETHKHU U CEJICKITUH,
OMOTEXHOJOTUM ¢ CHHTETHYECKOW OWMOJOTHM, ITAJICOHTOJIOTHH, DKOJIOTHH);
METO/JIAMH CAMOCTOSITEILHOTO TMPOBEJIEHUS OHOJIOTMYECKUX HCCIEeIOBaHUN B
nabopatropun uU B nOpupoje (HaOdIOeHHE, W3MEpPEHHE, OSKCIIEPUMEHT,
MOJICTUPOBAHUE);

OBNaJicHNEe OOYyYaIOIUMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAXOMUTH,
aHAIM3UPOBATh U WCIOJIb30BaTh OHUOJIOTHYECKYI0 HH(GOPMAIHMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJOTHEH M CHUMBOJIMKOM; YCTAHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COIMAIbHO-3KOHOMHUYECKMMU M  HKOJIOTHYECKUMU
npobiieMaMy YeJIOBEUYECTBA; OIEHUBATH TOCIEACTBUS CBOCH MAEATEIHHOCTH II0
OTHOILICHUIO K OKpY’Kalolleld NpUpoOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAIOIIWX  JIIOJIeH; OOOCHOBBIBATH W COONIOJATh  MEPHI
nporIakTUKA WHGEKIIMOHHBIX 3a00JI€BaHUN, TIPaBWIA MOBEJACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAYYHBIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BHUTHE y 00YYAIOMUXCS MHTEIUICKTYTbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B
pollecce 3HAKOMCTBA C  BBIJIAIOMIUMHUCS OTKPBITUSAMH W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMM, PEIIAEMbIMU €10 MpoOJieMaMH, METO0JIOruei
OMOIOrMUYECKOTO MCCIEA0BAHNUS, TIPOBEACHHS SKCTIEPUMEHTALHBIX UCCIICIOBAHU,
penieHusi OMOJIOTHYECKUX 3a7ad, MOJCIUPOBAHUS OUOIOTHYECKUX OOBEKTOB W
IPOLIECCOB;

BOCIIUTAHUE Y 00YyYarOlMXCs [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPHUPOJE B
IIEJIOM U K OTJICbHBIM €€ 00beKTaM U SBJICHHSIM; (POPMUPOBAHHUE IKOJIOTUIECKOH,



TeHETHYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphl OBEICHUS B IPUPO/IS; MHTETPALIUN
€CTECTBEHHO-HAYYHBIX 3HAHU;

NpUOOpETeHUE  OOyYaIOIIMMHCS  KOMIIETEHTHOCTH B PaIlMOHAJILHOM
MIPUPOIOTIOIH30BaHNUH (COOTIOACHIE TIPABIIT TIOBEICHHSI B IPUPO/IC, OXPAHbI BUJIOB,
DKOCHCTEM, Omocdepsl), COXpaHCHHH COOCTBEHHOI'O 3I0pOBbS M 3JI0POBBS
OKpyXaromux JoAel (cobmogeHuss Mep npodunakTukd — 3a00eBaHUM,
oOecrieueHue O€30MACHOCTU KU3ZHENEATCIHHOCTH B YPE3BBIUAWHBIX CHUTYAIUIX
OPUPOJHOTO M  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  UCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUHN B TOBCEHEBHOM KU3HU;

CO3JaHME  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOyYaroIIMMHCS
VHAUBUIYAJIbHOU oOpa3oBaTeaIpHOI TPACKTOPUH, CITIOCOOCTBYIOIICH
noclieyonemMy npodecCHOHaTbHOMY CaMOOTPEIEICHHIO, B COOTBETCTBHH C
WHMBUyJIbHBIMUA HHTEpPECAaMU M MOTPEOHOCTIMHU PErHOHA.

OO11ee YuCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OMOJIOTMHU Ha YTi1yOJIeHHOM
YpOBHE CpeaHero obmiero oopa3osanus, cocrabiser 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/ieto).

OT60p OpraHU3alMOHHBIX (OPM, METOJOB U CPEACTB OOYy4YEHHsS OMOJIOTUU
OCYIIECTBIISAETCS ¢ YYETOM CHEIU(UKU €ro COJAEp)KaHWs W HaMpaBJICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO O00pa3oBaHUsl B OpraHU3alUsAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTeBHBIM YCIOBUEM MPU 00YUECHUU OMOJIOTUM HA YIITYyOJIEHHOM YPOBHE
ABIIIETCS] TPOBEJIEHUE JTA0OpPATOPHBIX M MpakTH4YecKux padot. Taxxke ydactue
O0Oy4YaromMXcsd B BBINOTHEHUH MPOEKTHBIX U Y4EOHO-UCCIEI0BATENbCKUX PadoT,
TEMaTHKa KOTOPBIX ONPEACIIICTCS YUUTEIeM Ha OCHOBE UMEIONIUXCS MaTeprUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OoOy4arolmuUMHUCsl TMPOrpaMM CpeAaHero oOmiero o0pa3oBaHUs: JIUYHOCTHEIE,
METAaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O OUOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IPAKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CaMOOIpENEeNCHUIO, Haauyue Mmomugayuy K OOyYeHUI0O  OHMOJIOTrHH,
yeleHanpagienHoe passumue BHYTPEHHUX YOEKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTHUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTaHOBKAaMH, MPUCYLUIUMU CHUCTEME
OMOJIOTMYECKOT0 00pA30BaAHUS, HAIUYUE NPABOCO3HAHUS FKOTIOTUUECKON KYJIbTYPBHI,
CHOCOOHOCMU CMABUMb ETH U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¢ BOCIHUTATEIBHOM JEATEIBHOCTU B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIUOKYJIbTYPHBIMHU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
caMOpa3BUTHUS, pa3BUTHS BHYTPEHHEH IMO3UUMU JIMYHOCTH, NATPUOTH3MA U
YBOKCHHS K 3aKOHY W IMPABOIOPSIKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOr0 OTHOUICHUS K KYJIbTYPHOMY HACJEAUI0 U
TPAAUIHASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, MpUpPOJIE U
OKpYXaroUIEn cpeie.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONbITA W OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HAaIpaBICHUN
BOCIIUTATEJILHOM JICSITEIHbHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JISATEIIBHOCTH IIPH CO3aHUN YUCOHBIX
MPOCKTOB, pEIICHUHW YyYeOHBIX MW TO3HABATCNBHBIX 3a/a4, BBITOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSTH €€;

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMH YOCKICHUSIMH, KYyJIbTYPHBIMH IICHHOCTSAMU U
COITMAJIbHBIM MOJIOKCHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOILIECCE COBMECTHOIO BBITIOJTHEHUS
y4eOHBIX, MO3HABATENbHBIX W HCCIEAOBATENBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIEHUS K MHEHMIO OIMOHEHTOB NPH OOCYXIECHUM CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €SI TETbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM IpakTIaHCKOW MASHTHYHOCTH, TAaTPUOTHU3MA,
YBa)XEHUS K CBOEMY HapoJ1y, YyBCTBAa OTBETCTBEHHOCTH Tiepe PoauHoli, ropaoctu
3a CBOM Kpal, cBOIO PoJMHY, CBO#l SI3BIK W KYJbTYpPY, MPOILIOE M HACTOSAILEE
MHOTOHALIMOHAJIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MIPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHUCKHX YYEHBIX B CTAaHOBJICHHUE H
pa3BuUTHE OWMOJIOTHHM, TMOHUMAHHS 3HAYCHUS OWOJIOTUM B TIO3HAHWK 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTRA;

unenHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY>KeHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 Cyab0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONUYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJUTENISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS IIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccun;

4) 3CTETHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAas ACTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;

IMIOHUMAHUE YMOLIMOHAIBHOT'O BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnutaHusi, GOPpMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

NOHMMAaHHUE U peanu3allysi 310pOBOro 1 6€30MacHOro o0pas3a KHU3HU (310pOBOE
MUTaHuE, COOJII0ICHNE TUTUEHUYECKHUX MPABIII K HOPM, cOaJTaHCUPOBAHHBINA PEKUM
3aHSATHA W OTHObIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

MOHMMAHUE I1IEHHOCTU MPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTbB K TPYy, OCO3HaHHE HEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpaBJIeHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATH TaKylO JEATEeIbHOCTD;

WHTEpEC K pa3iMuHbIM cdepam MpodecCHOHATbHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun U Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0 M C€aMOOOpa3OBaHHMIO Ha
MPOTSKEHUHN BCEH KU3HMU;

7) 3KOJIOTUYECKOT0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K TPUPOC KaK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYXarUIEN CPEIbL;

OCO3HAaHHE TJI00ATBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJjeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIEC TPU U3YUCHUU OMOJIOTUH 3HAHUS
M yMEHUsS TpU  pEHIeHuH TOpoOsieM, CBSA3aHHBIX C  palMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOJICHHE  TpaBWJ  TOBEJEHUS B TIPUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HEMPUATHE AEHUCTBHM, IPUHOCAILNUX BPE OKPYKAIOIIEH MPUPOTHOM
cpe/ie, YMEHHE MPOrHO3UPOBATH HEOJArONMPUSITHBIE DKOJIOTHYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HAJIMYUE Pa3BUTOTO SKOJIOTMUECKOrO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OTIbITa JeSITeIbHOCTH HKOJIOTUYECKOM HalpaBJIE€HHOCTH, YMEHHUSI
PYKOBOJICTBOBAaThbCS MMH B TO3HABATEIbHOW, KOMMYHUKATHBHOW WM COLMAJIHHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JAEATEIHHOCTH SKOJOTUIECKON
HaNpaBJIEeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MIO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W UYWTATENIbCKOW KYyJIbTYphl KaK CpelCTBa
B3aMMOJECHCTBHS MKy JIOAbMH U MO3HAHUS MUPA;

NMOHUMAaHUE CHenuPUKU OHOJOTUM KaK HAyKd, OCO3HAHUA €€ pOoJu B
(GbopMHpPOBaHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU 1IEIOCTHOTO
NPEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJIOBEKa U
o0miecTBa, B MO3HAHUHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W peHIeHHH MpodiIemM
COXpPaHEHUsI IPUPOJITHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJOTUU AJII COBPEMEHHOW LMBHIM3AINU:
o0ecrieueHrs: HOBOTO YpPOBHS Pa3BUTHUA MEIULMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTb pPecypcHble  MpoOJeMbl  Pa3BUTHS
YeJI0BEYeCTBa, MOUCKA MyTeH BBIXOAA W3 INIOOATBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieueHusi  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIHLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OWOJIOTMYECKUX 3HAHUM B MENsIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAJIILHON TPaMOTHOCTH OOydYarommxcs, GopMupyeMoi
pU U3y4YEeHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHs /JIs aHajiu3a u
OOBSICHEHUSI SIBICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINUX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE Hay4dHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LENbI0 MOJTYYEHHsI IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS IS
petieHust IpoOsieM B PeaTbHBIX )KMU3HEHHBIX CUTYAIINX;

OCO3HAaHUE ILIEHHOCTH HAYYHOW MAESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIIE0BATENbCKYIO IEATENbHOCTh MHAUBUIYaJIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTb K  HENpPephIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY TOJYYEHHUIO HOBBIX 3HaHWN 1o Ouonornu B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTAMHU.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus
BKJIIOYAIOT: 3HAYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SBJICHHE, TPOIECC,
cUCTeMa, Hay4YHBIA (DaKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJeI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUE); YHUBEPCAIbHbBIE
y4ueOHble JeHCTBUSA (MMO3HABATENbHBIC, KOMMYHHUKATHUBHBIE, DPETYJSITHBHBIC),
oOecrieunBaromue GpopmupoBaHue GyHKIMOHATHHOW IPAMOTHOCTH U COLIMAILHOMN
KOMIIETEHIIMH  OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYarolmIuxcsi HUCIOJIb30BaTh
OCBOEHHBIE MEXAUCIHUITINHAPHBIE, MUPOBO33pPEHUECKHE 3HAHUS 1 YHUBEPCAIbHbIC
y4eOHbIE TIEUCTBUS B TTO3HABATEIILHON U COIMMAILHON TTPAKTHKE.

B pesynbrare uzydeHusi OM0JIOruy Ha ypOBHE CPEAHEro 00I11ero oopa3oBaHusl
y obOywatomerocs OyayT chOpMHUpPOBaHBI TO3HABATENbHBIE YHUBEPCAIbHBIC
y4eOHbIE JEHCTBUS, KOMMYHUKATHBHBIC YHUBEpCaJbHbIC Yy4eOHbIE IEHCTBUA,
pETyJIATHBHBIE YHUBEPCATbHbBIC YIeOHBIC CHCTBYSI, COBMECTHAS JI€ATEIHHOCTb.

MeTanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEIHETO OOIIEro
o0pa30BaHUs JJOJDKHBI OTPaKaTh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU NM03HABATEJIbLHBIMH
NefCTBUAMM:

1) 6a3oBble JJOrHYECKHe TeCTBHS:

CaMOCTOSITENFHO  (OPMYJIHpPOBaTH W aKTyalH3UpoOBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHHHM 3HAHWK MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cUHTE3a, CpaBHEHUS, KiIaccuuUKaIi, 0000IIeHNs ), PACKPHIBATH CMBICI
OMOJIOTUYCCKUX TOHATHH (BBIICIATh UX XapaKTCPHBIC MPU3HAKH, YCTAaHABIIUBAThH
CBSI3H C JIPYTUMH TTOHSATHSIMH);

OTIPENeNISITh 1EJU JEATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JIOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCTIOJIb30BaTh OMOJIOTMYECKUE TTOHATHS U 00bsCHEHUsT (DaKTOB U SIBJICHUI
YKUBOM IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, TIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSATH CXEMHO-MOJENbHBIE CPEICTBA I MPEICTABICHHUS CYIIIECTBEHHBIX
CBSI3¢ W OTHONICHWH B M3Yy4YaeMBIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMIA PA3HOTO pOJa, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaThIBaTh IUIaH pElIeHUs MpoOJeMbl ¢ YYETOM aHajan3a HMMEIOLIUXCS
MaTepuaIbHbIX U HEMaTEepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUHN ACSITEIbHOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH pa0OTy B YCIOBUSAX PEAJIbHOI0, BAPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/IEUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIeN0BaTEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATEIbCKON U MPOESKTHOM JAESITEIbHOCTH,
HaBBIKAMM  pa3penieHus: NpoOiieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY MONUCKY METOJOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUABl JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaLMsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMuUpOBaTh HAYYHBIA TUI MBILIUICHUS, BIAJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 0O0pa3oBaTEIbHOM
JESATENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

BBISIBJISITh [IPUUMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHus, HAXOJUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUMN, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJE pEUIEHMs 3aJaud pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJIEHAINIPaBICHHbBII MOUCK IEpEHOCa CPEACTB M CIOCOOOB
JelCTBUS B MPO(ECCUOHANBHYIO CPEY;

YMETh MEPEHOCHTh 3HAHUS B IMO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTH
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE MJIEH, MpejlaraTb OPUTMHAIbHBIE MOJAXOAbl M PELICHMUS,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOIMYCKAIOIINE AIbTEPHATUBHBIC PELLICHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAINH (TEKCTe Yy4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JsuTeparype, OHOJIOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3aX [aHHBIX, B VIHTepHeTe), aHAIU3UPOBATh
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTaBICHUS, KPUTUYECKH OIICHUBAThH
€€ T0CTOBEPHOCTh U HEMNPOTUBOPEUYHBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3NTHYHBIE METOJbI MPU TIOUCKE U
oTOope Ouosornueckor MHGOpPMAIUU, HEOOXOIUMOM JJIsl BBIMOJHEHUST YU4eOHBIX
3aadq;

npUOOpETaTh OIBIT KCIOJIB30BaHUSA HMHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJI30BAHUS PA3IAYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  TPEACTABICHHUS
ounosorndeckoi nHGopMaIuu (CxeMbl, rpadUKU, JUArpaMMbl, TAOTHUIbI, PUCYHKH U
Apyroe);

UCTIONB30BaTh HAYYHBI fA3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ononornyeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusudeckue u
MaTeMaTUYECKUe 3HaKU W CUMBOJBI, (HOpPMYJIbI, ab0peBHATypy, HOMEHKIATYpY,
UCIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACTO3HaBaHWA W 3alUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaseHue yHMBepCaIbHBIMH KOMMYHUKATUBHBIMU J1eHCTBUAMM:

1) o0mmenume:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM TIO CYIIECTBY OOCYXKTaeMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHCHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH TMO3MIIMHI JIPYTUX YYaCTHHUKOB
JMajora Wik JUCKYCCHUHN);

pacmo3HaBaTh HEBepOaJbHBIE CpEACTBA OOIICHHs, MOHWMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJEUCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOH hopme popMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTh:

MOHUMAaTh M MCMOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUH YIeOHOH 3a1a4H;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHI C yd&€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YieHA KOJJIEKTUBA;

NPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPTaHU30BHIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,



pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXIaTh pE3yIbTaThl
COBMECTHOM pabOThHI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAX0T0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLECHWBATH WAEU C NO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIAITh ITO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PA3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMHU A€iCTBUSIMM:

1) camoopranu3anmsi:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHUS TPOOJIEM W HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBHMSIX M MOCTYNKAaX IO OTHOLICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEIIbHO OCYIIECTBIISITH ITO3HABATEIBHYIO JIESTEIBbHOCTD, BBISBIISATH
npo0eMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHON
JIEITENBHOCTH U )KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUN;

J1IaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHIH;

Jie1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIUIUU B
pa3HbIX O0JIACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOW 0Opa30BATENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BIAJ€Th HABBIKAMHM  TO3HABATENHbHON  pedJieKCUM KaK  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX TIPOLIECCOB, HMX pE3yJNbTAaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peIeKCUM ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOT'O PELICHHUS;

YMETh OLICHUBaTh PUCKUM U CBOEBPEMEHHO MPUHHUMATh PELIEHUS IO HX
CHUKEHHIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX MpPU aHAIN3€ pe3yJIbTaTOB
JIEATENbHOCTH;



3) npuHsiTHE CeOsl U APYTUX:
MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;
MPUHUMATh MOTHBBI W apryMEHThl JPYTMX TPU aHaJIu3e pe3yJbTaToB
JIEATENbHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKY;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MU C MO3UIIMH IPYTOTO YeTOBEKA.
HPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pPE3yNbTATBl OCBOECHHS COJEPKAHMS Y4YeOHOro IpeaMera
«buonorusiy Ha yriayOJI€HHOM YpOBHE OpPHEHTHPOBAHBI Ha OOECIICUYCHHE
npoduibHOoro  oOydenusst  oOydvaromuxcst  Owonmorud. OHHM  BKIIOYAIOT:
cnenuuyeckue sl OMOJOTUU HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI AEHCTBUH 1O
OCBOEHHIO, UHTEPIPETALMHU U MPEOOPA30BAHUIO 3HAHWM, BUJbI JEATEIBHOCTH MO
MOJTYYCHHUIO HOBBIX 3HAHWW U WX MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX, a TAKXKE B
peaNbHBIX XU3HEHHBIX cUTyalusx. lIpenMeTHble pe3ynbTaThl MPEACTABIEHBI IO
rojiaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro npeamera «buonorus» B 10
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWU  3aKOHOB  TPHUPOABI M  PEUICHUH TMpoOJEeM  PaIMOHAIBLHOTO
PUPOAOTIOIL30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oonooruu;

BJIQJICHUE CHCTEMON OWOJIOTMYECKUX 3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNe OWOJIOTHYECKUE TEPMHUHBI U TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTal0oJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U PA3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnetouynast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHasi Teopust
HacnenctBeHHocTn T. Moprana), yuenus (H. W. BaBumoBa — o meHTtpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHUI ), 3aKOHBI (€IMHOO0pa3us
MIOTOMKOB [E€PBOr0 IOKOJEHHUSI, PACUICIUIEHUS, YUCTOTHl T'aMET, HE3aBHUCUMOIO
HacienoBanust . MeHaens, TOMOJOTMYECKUX PAOB B  HACIEICTBEHHOM
u3menuuBoctu H. V. BaBuiioBa), npuHIUIEI (KOMIIJIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMH METOJAaMU HAyYHOI'O ITO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIEIOBAaHUSAX JKMBBIX OOBEKTOB (OMHCAHME, W3MEpPEHUE,
HaOII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, rpudOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPIraHOB U CUCTEM
OpraHOB pPACTEHHI, >KUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB >KU3HEACITEIbHOCTH,



MPOTEKAIONTUX B OPraHW3Max PAcCTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHUYECKHIX
MPOLIECCOB: OOMEHa BEHIeCTB (MeTaboIM3M), MPEBPAIEHUS dHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepOTPOPHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMEeTOreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
pa3MHOXEHUS,  HWHANBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTEHEe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3H MEXIy OpPraHOWIAMH KIETKH U WX
GYHKIUSAMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
opraHaMd M CHCTEMaM{ OpPTaHOB Yy pACTEHUH, >KMBOTHBIX M YeEJOBEKAa M HX
GYyHKIASIMH, MEXIy CHCTEMaMH OPTraHOB M WX (DYHKIUSAMH, MEXKIY 3TallaMH
oOMEHa BEIIECTB, ATallaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
dTalmlaMu AYMOPHUOHAILHOTO PAa3BUTHS, TEHOTHIIOM M (DEHOTHUNOM, (EHOTHUIIOM M
(dhaxkTOopamMu cpebl OOUTaHUS;

YMEHUE BBISBJIATh OTJIUYHUTEIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJIOTHIO W CUMBOJIMKY JIJISl TOKA3aTEJNIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIT,

yMEHHUE peliaTh OMOJOTHYECKHE 3aa9H, BBISBISITE TPUYUHHO-CJICICTBCHHBIC
CBSI3M MEX]Ty UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SBJICHUSMH, JIETIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIMONHITH JTA0OpAaTOPHBIE M TMPAKTHYECKHE PAaOOTHI, COOIIOIATh
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPATh WX OKCIEPUMCHTATBHBIMU
cpencrtBamu, GOPMYIUPYS IEJb WCCICIOBAHUS, AHATU3UPOBATH IOTYUYEHHBIC
pE3yNbTAThI U I€NIaTh BHIBOIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIEIOBATEIIbCKOW paboTe 1o OHMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJWYHO  TPEACTABIATh  TMOJYYCHHBIC  PE3yJbTaThl HAa  yYCHUYECKHUX
KOH(DepeHIUsX;

yMEHUE OIICHWBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
00J1acTH OMOJIOTUU U MEAUITMHBI (KIIOHUPOBAHKE, UICKYCCTBEHHOE OTUIOJI0TBOPEHUE,
HaNpaBJIeHHOE N3MEHEHNE TeHOMA M CO3JJaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIECTBIISATh OCO3HaHHBIM BBIOOp Oyayuied mnpodeccuoHanbHON
NEATETHPHOCTH B 00JacCTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIyOIaTh MO3HABATEIbHbIN
WHTEpEC, HAIIPaBJICHHBII Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH Mpodeccuu 1
MPOJOJDKEHNE  OMOJIOTHYECKOTO  00pa3oBaHMsl B OpPTraHMU3AIUAX  CPEIHETO
po(heCCHOHATEHOTO U BBICIIETO 00pa30BaHUS.



[IpenmeTHbIe pe3yNbTaThl OCBOEHUSA ydyeOHOTO Tpenmera «buonorus» B 11
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOMU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOILI U PEIICHUU SKOJOTUYECKHUX
npoOJeM 4YeloBeuecTBa, a TakKKe B PEHICHUU BOIPOCOB PAIMOHAIBLHOTO
MPUPOIOTIOIH30BaHUs, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BIIaJIETh CHUCTEMOM OHOJOTHYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIPEJICNICHUs] W TIOHUMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OHOJOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocucTeMa, Ouocdepa), OHMOJIOTHYECKHE TECOPUH
(aBomronionHas teopust Y. JlapBuHa, cCHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsx u HanpasieHusx sBontounu, B.U. Bepnaackoro — o
ouocdepe), 3akoHbI (TeHeTHYecKkoro paBHoBecus Jx. Xapau m B. BaiiaOepra,
3apoabiiieBoro cxoxacrea K. M. boapa), mpaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHUpaMHIbl 3HEpruu), runore3nl (runoresa «mupa PHK» V.
['unGepra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  TO3HAHWS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX MCCIICIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaONIOJCHHE, DKCIEPUMEHT), CIocO0aMu BBISBICHUS U
OILICHKH aHTPOIIOTEHHBIX U3MEHEHUI B PUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPHU3HAKU: BHJAOB, OHOIE€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIOIIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOPa, aJUIOMATPUUECKOTO U CUMIATPUYECKOTO BUI000pa30BaHMs,
BIUSIHUAA ~ JBWXKYIIMX  CWJ  DBOJNIOIMKM  HAa  reHOGOHJ  TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHUs, YepeJOBaHUsl HANpaBICHUN
ABOJIIOIINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3M MEXKIY IMPOILECCAMU SBOJIOINH,
JBIDKYIIIMMH CHJIAMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU DPA3JIMYHBIX SKOCHCTEM WU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMYUTEIbHBIE  TPHU3HAKM  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelie OOuTaHMs, aOMOTHYECKUX U OMOTUYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€Ml  OpraHu3MOB B  COOOIIECTBaAX,
AHTPOITOTEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY /I J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTHYECKUX TPYII, B3aUMOCBSI3M OPTAaHU3MOB U CPe/ibl OOUTaHUS, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpaHEHHsi MHOroo0pasusi BHUIOB U
HKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MIPUPOJIBI U YEIOBEUYECTBA,

YMEHHE perath ONOJIOTUYECKUE 3a/1a4H, BBISIBISATH IPUUNHHO-CIICICTBCHHBIC
CBSI3U MEX/IY UCCIIETyeMbIMU OMOJIOTMYECKUMH TIPOIIECCAaMH | SBIICHUSMU, JA€TaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTU4YeCKHe paboThl, COOII0IaTh
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpencTBamu, (GOpMYyIUpYs IeJb WCCICIOBAHMS, AaHAJIU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€NATh BBIBOJBL;

yMEHHE Y4YacTBOBAaTh B y4E€OHO-HCCIIECIOBATEIHCKON paboOTe Mo OHMOJIOTHH,
HKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIIATH  MOJIYYEHHbIE  pE3yJIbTaTbl Ha  YYEHUYECKHUX
KOH(epeHUUsIX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPHH O MPOUCXOKICHUU KU3HU, YEIOBEKA
U 4YEIOBEYECKUX pac, O MPUUYMHAX, MOCIEJICTBUSIX U CHOco0ax MpeaoTBpaIIeHUs
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAyled MnpodeccuoHaNIbHOU
JeSTeIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SCTBA, MHUINEBON
MIPOMBIIIUICHHOCTH, YTIYyONIATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OpPraHU3ALUAX CPEIHETr0 MPodecCHOHANIBHOTO U
BBICIIIETO0 00pa30BaHUsI.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

ConepxaHue mporpamMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHast O0uoJsiorus — KOMIUIEKCHas: Hayka. KpaTkas uctopust pa3BUTHS
Ouonoruu.  buonormdyeckue  HAyKd M HM3yYaeMble  HMH  MPOOJIEMBI.
dyHAaMEHTalbHbIEC, NPUKIAJHbIE W TOUCKOBBIE HAyYHBIE WCCIEIOBAHUS B
OunoJIOruu.

3HadeHne O6uonoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cBszaHHbie ¢ OWonoruel. 3HaUeHHE OMOJIOTHH B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULHUHE, CEIbCKOM  XO3SIICTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JleMoHCTpan U

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseii, I'. Mennens, B. U. Bepuanckuii, U. I1. [1aBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpYyrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7Kusble cucTEeMBbI U MX U3Y4YEHHUE

JKuBble cucTemMbl Kak mpenMeT u3zydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CIOXXHOCTh M YIOPAJOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpraHu3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIIETOYHBIM,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHniii. Ilporecchl, MpPOHCXOAANINE B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3HBb Kak (opma CyliecTBOBaHMS
Marepuu. Hayku, n3ydaroiiue ,K1uBble CUCTEMBbI HA PA3HBIX YPOBHIX OpTraHU3AIUU.

N3yuyenue xuBbIXx cucteM. Metoapel Ouosornueckoid Hayku. HaOmtonenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. [lousaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanme skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas runores3a. [lonstue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosiormueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [lpUunHBI UCKaXEHUsT Pe3yibTaTOB »JKcnepuMmeHTta. [lonsartue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBA KUBOW MaTepUN», «YPOBHU OPraHU3ALMUU KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeEJIOBEUECKOro opranusMay», «buoreonenosy», «buocdepar, «MeToab
W3YUYECHUSI )KUBOM TPUPOJIBI».

O6opynoBaHue: 1a00paTopHOE O0OPYIOBAHUE JIJIsI TPOBEACHUS HAOIIOICHHM,
M3MEpPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpPH
W3YUYCHUH KUBBIX CUCTEM).

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eAWHUIIA KuUBOro. Mcropus
oTKphITHS KiIeTKu. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IMOJOXKEHUS COBPEMEHHON KJIECTOUYHOU
TEOPHUH.

MeTonpl  MOJIEKYJSPHOM W KJIETOYHOM  OHOJIOTMH:  MHUKPOCKOMHS,
xpomatorpadus, EeKTpodopes, METO MEYEeHBIX aToMOB, auddepeHInanibHoe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKcupo8anHvlx
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCcTpanumn

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

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM, «DNEKTPOHHBI MHKPOCKOID,
«Mcropus pa3BUTHUA METOJOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOIIPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «V3ydeHue METOJAOB KJIETOYHOM OHUOJOTUM
(xpomarorpadus, anektpodope3, audpdepeHuanbLHOe HEeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anus KIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMHUKPOIJIEMEHTHI.
Boga 1 €€ poJib Kak pacTBOPUTEJS, PEArE€HTA, YYaCTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TerIoperyisiuuu. MuHepanbHbIe BEIIECTBA KIETKHU, UX Ouosioruueckasi pojib. Poib
KaTUOHOB Y aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonormdyeckue mnonumepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB O6enkoB. CTpyKTypbl OenkoBoil MoJiekyJbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTu4Has, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Kraccudukamuss  Oenakos.
buonornyeckne GpyHkuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, IUCaXapUJIbl, OJIMTOCAXAPUIbl U TOJIHCAXAPUIBI.
OOmumii TUTaH CTPOGHHUSA U (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruueckue pyHKIMHU YTIE€BOIOB.

Jlunuast. 'mapodunsHo-TUaApOPOOHBIE cBOMCTBA. Kitaccudukanus TUnuios.
Tpurnunepunsl, ¢Gocpoaunuasl, BOCKH, cTepounbl. buomormueckue QyHKIIUN
aunoB. OO0IIe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxkneotunpl. [lpunnun kommiementapHoctu. IlpaBuino Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonornueckue Qynkuuu JIHK.
Buner PHK. ®ynkiiuu PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruyeckue cBsizu B Mosekyine ATO.
buonornyeckue pynkuun AT®. BoccTaHoBIEHHBIE TEPEHOCUMKH, UX (QYHKIUU B
Kietke. /[pyeue nykneozuompughocghamor (HT®D). CexenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykrypHas Ouoiorus: OMOXMMHYECKHE U OMO(U3UYECKUE HCCIICAOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OuoOMOneKkyn. MooeruposaHnue
CMpPYKMypbl U QYHKYUti 6UOMONEKYI U UX KOMNIeKcos. Komnvromephulil ouzaiin u
oOpeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO0208.

JleMoHCcTpanumn

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Huarpammsl: «PacnipeaeneHne XuMHUYECKUX 2JIEMEHTOB B HEKUBOW ITPUPOJIEY,
«PacripesienieHue XuMU4eCKUX 3JIEMEHTOB B )KUBOU MPUPOJIEY.

Tabnmunel u cxembl: «llepronuueckass TabMWIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJibl BOJb», «BemectBa B coctaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYINb», «CTpOoeHUE MOJIEKYI
yriieBoioBy, «CTpoeHre MOJIeKYya JHUNuAoBy, «HyKIenHOBbIE KHCIOTBHIY,
«Ctpoenne Monekybl ATOy.

O6opynoBaHue: XUMHUYECKasl TOCyAa U 000PYyI0BaHHE.

JlabopaTtopHasi pabora «O0Hapyx)eHHE OCTKOB C TOMOIIBI0 KAY€CTBEHHBIX
peaKIuii».

JlabopaTopHasi padora «/ccnenoBanue HyKJIEMHOBBIX KUCIOT, BbIIEIIEHHBIX
U3 KJIETOK Pa3IMYHbIX OPTraHU3MOBY.

Tema 5. CTpoeHue u pYHKIHMH KJICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUs KIETKH.



CtpoeHure NMpoKapruOTHIECKOM KieTKH. KitlerouHast cTeHKa OaKTepHuil U apXei.
OcoOEHHOCTH CTPOCHHsI TEeTepOoTpPOMHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO 1 poJib MPOKAPUOT B OMOIICHO3aX.

Ctpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTHUECKON KIIeTKH. [ma3zmaruueckas
MeMOpana (turazmanemma). CTpykTypa Mia3MaTHIecKor MeMOpaHbl. TpaHCmopT
BEII[ECTB Yepe3 IIIa3MaTHIEeCKy0 MeMOpaHy: TacCUBHbIN (uddy3usi, o0nery€Hnas
muddy3us), aKTUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tonynmponuiiaemocts MeMOpaHnsl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOIUTO3:
MUHOLUTO3, (aronuTol3. Dk3o1uto3. Kinertounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH PAacTE€HUM, IpUOOB.

Hutomnasma. [uto30mas. [luTockenet. JBmxkeHnue 1mutoria3Mbl. OpraHouasl
kieTku. OHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marnueckas cetb (I11C),
anmapar [onbIXu, JHM30COMBI, HMX CTpOoeHHE U (QYHKIUU. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUIOB KJIETKH. CTpOoeHHE TpaHyJSIpPHOrO PETUKYJIyMa.
Mexanuzm nanpaenenus benkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN) SHAOIIA3MATHUYECKUN PETUKYITYM.
Cexperopnas ¢yHkiusa anmnapata [onbmxu. Moouguxkayus 6enxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 101v0xcu. TpaHCHOPT BEIIECTB B
KJIeTke. Bakyonn pactutenbHbIX KIeToK. Kietounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbBl  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTHU[IBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouocenes (K.C. Mepesickosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIUU MHUTOXOHIpuN u Ttuiactun. [lepBuunsie,
BTOPHUYHBIE U CIOKHBIE ITACTUIBI (POTOCUHTE3UPYIOIINX DYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTBI, JTIEUKOIJIACTHI BBICIIIUX PACTECHUI.

HememOpanubie opranouapl kiaeTku CTpoeHuE M (PYHKIIUH HEMEMOpPaHHBIX
OpraHOUIOB KJIETKHU. Pu6ocompr. IIpomescymounvle Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MpblIlIeUHbIE — KIIETKH.
AKmuno8bie KOMNOHeHmbl HembluleyHblX Kiemok. Muxkpotrpyoouku. KieTouHbiit
neHtp. CTpoeHWe U JBWKEHWE JKTYTHKOB W PEeCHHYEK. MUKpPOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle denxu.

Anpo. O6onouka sigpa, XPOMATHH, KapUOIUIa3Ma, SAPBIINIKA, UX CTPOCHUE U
bynkuun. SnepHblii OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpoMocoM B uHTepdazHOM siape. IDyxpomamur u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHou 00010uku 6 mumosze. Aoepmulil
MPAHCNoOpm.

Kinerounsie BxiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEeIbHOM, JKUBOTHOM, TPUOHON).

JleMoHCTpanumn



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr U cxembl: «CTpoeHUE DYKapUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KieTku», «CTpoeHue  pacTUTENbHON  KJIeTKu», «CTpoeHue
MUTOXOHAPUMN», «SAnpo», «CTpoeHne NpoKapruOTUUECKON KIETKI.

OO6opynoBaHHEe: CBETOBOM MHUKPOCKON, MHUKPOIPENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpenapaThl 0aKTEpUaTbHBIX KIETOK.

JlabopaTtopnass pabora «U3ydyeHue CTpOEHHS] KIETOK PpPa3INYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpPaHbD.

JlabopaTtopnass padora «lccnenoBaHue MIasmMoiM3a W JACIUIa3MoJav3a B
PACTUTENbHBIX KIETKaX».

IIpakTuyeckas padora «/3yueHnue ABMKEHUS [IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHHU B KJIETKe

AcCUMUITATINS M AUCCUMUIISIITUS — JIBE CTOPOHBI MeTabonm3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTepoTpOoQHBIA. YUacThe KHUCIOpOJa B OOMEHHBIX
nmpoleccax. OJHepreTuueckoe obOecredeHue KIeTku: mnpeBpamieHue ATO B
OoOMeHHbIX Tmpoueccax. DepMEHTATUBHBIA XapakTep peaKUuid KJIETOYHOIrO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinnunst pepMeHTOB OT HEOPraHUYECKUX KaTanu3atopoB. bemku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OpPraHUYECKUX BellecTB B KieTke. DOTOCHHTES.
AHOKcuceHHbIll U OKcueeHHblll omocunmes y obaxkmepui. Ceemocoouparowjue
nuUeMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0pomiacToB B Ipouecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixarue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IIpogyKTUBHOCTH POTOCHMHTE3a. BiusHue pa3nuvHbIx (aKTOPOB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XeMOCHUHTE3. PaznooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEpHUH, BOIOPOIHbBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Opoxenus. [IpomykTbl OposKeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspobHbIe OpPTraHHU3MBI. Orarbl JYHEPreTUYECKOIO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornyeckoe okuciieHHe, WIK KJIETOYHOE JbIxaHue. Poib MUTOXOHIpU B
npolieccax onojgornyeckoro okucienus. LHuknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepaus memoparnozo epaduernma npomonos. Cunmes ATD:



paboma npomonnot AT®-cunmasel. IlpermyinecTBa a’poOHOTO IyTH OOMEHa
BEIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «PoTOCHHTE3», « DHEpreTuYecKkuii oomen», «brnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHHE JISI MPUTOTOBICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas padora «3yyeHne KaTaTMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanasbl)».

JlabopaTopnass pabGora «/3ydeHue (HEepMEHTATUBHOTO pACIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

JlabopaTopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE ITPOIECCOB OPOKECHUS U JbIXAHU.

Tema 7. HacsiencrBennass uHGopManus U peajn3anus eé B KJIeTKe

Peakuun mMarpuuHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTPUYHOIO CUHTe3a. Peannszanus HaciaeAacTBeHHOW MHpopManuu. ['eHeTHueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancrnopTHeix PHK B Ouocunrtese 6enka.
VYcnoBus OuocuHTe3a Oenka. KomgupoBanwe aMHHOKHCIOT. Poib pubocom B
onocuHTe3e Oenka.

CogpemenHvie npedcmasieHus o cmpoeruu 2enog. OpraHuzainus reHoma y
MIPOKApUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T'€HOB Yy NpPOKapuoT. I'mmore3a
onepoHa (®. XKako0, XK. Mano). Moaekynapuvie mexanusmovl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsius 0OMEHHBIX
MPOLIECCOB B KJIeTKe. KiIeTOUHbIN rOMeoCTas.

Bupycer — HekiieTounbie GOpMbI )KU3HU U 00IUraTHBIC Tapa3uThl. CTpoeHue
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHbIli YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHrbie 3a0oneBanus yenoBeka, >KuBoTHbIX, pactenuil. CIINI, COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz doavuux maccusos («bigdatay)
CMPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.



JlemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. 1. UBaHOBCKHI.

Tabnuiel u cxembl: «buocunte3 Oenkay, «I'eHeTHYeCKul Kol», «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3nanue MOJCIH BUPYCAY.

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounsiéi 1wk, ero mnepuoabpl W peryimsnus. Wurtepdaza u MuUTO3.
Oco0eHHOCTH TMpoIleccoB, MpoTeKamImux B uHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKUM),  CUHTETUYECKUU U
MOCTCUHTETUYECKU (MPEMUTOTUYECKUI) IEPUOIbl UHTEP(DA3bI.

Marpuunsiii cunte3 JJHK — penmukanms. [Ipuamunsr perumkanum JJHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIEIBbHOCTb.
Mexanusm pernukanun JJTHK. Xpomocomsl. CTtpoeHue xpomocoM. Ternomepsl u

TenomMepaza. XpPOMOCOMHBIA HAa0Op KIETKM — KapuOTUll. JIUTJIOWAHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omosormunbie  XpomMocombl. [lomoBbie
XPOMOCOMBI.

[enenne kietku — MuT03. CTaguy MUTO3a U POUCXOISIIHNE B HUX MPOLECCHI.
Tuner Mmuto3a. Kapnoknnes n nutokuHes. buonornyeckoe 3HayeHUE MUTO3A.

Perynsamnuss MUTOTHYECKOrO LHUKJIA KJIETKU. [Iporpammupyemas kieTodHas
ru0esnp — anomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHUKA. Mexauusmol
npoaugepayuu, ouggepenyuposxku, cmapenus u euberu xiemox. «lL{ugposas
KliemKkay» — Ouourngopmamuyeckue Mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanuu

Tabnuupel 1 cxeMbl: <«OKU3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKA JTyKay.

JlabopaTopnass  pabGora  «M3ydyeHwe  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEenapaTax».

JlaGopaTopHasi padora «HaGmroieHre MuTO3a B KIIETKaX KOHUYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTperapaTax)y.

Tema 9. Ctpoenne u GyHKIIUHA OPTraHU3MOB

buonoruueckoe pazHooOpaszue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOEHUS U JKU3HEACATEIHPHOCTA OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBbIE I'pUObI, OJHOKIETOUYHBIE BOJOPOCIH, IPYTUe
npoTucThl. KolOHMaIbHbIE OPraHU3MBI.



B3anMoCBsA3p 4YacTed MHOTOKJIETOYHOI'O OpraHu3ma. TKaHW, OpraHsl H
cucteMbl opranoB. OpranusM Kak eIMHoe 1eoe. ['omeocras.

Tkanu pactenuid. TUNbl pacTUTEIBHBIX TKAHEH: 00pa3oBaTeibHAas, TOKPOBHAs,
pOBOJALIAsl, OCHOBHas, MexaHuueckas. OCOOEHHOCTU CTpPOEHHs, (PYHKUUN U
PACIIOJIOKEHUS TKAHEW B OpraHax pacTEHUM.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIIbI KUBOTHBIX TKAHEU: 3MUTEIIHAIIbHAS,
COCIMHUTENbHAS, MbIIIeYHasi, HepBHas. OcoOEHHOCTH CTpoeHUus, GYyHKIUA U
pacnoJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbel. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuid. OpraHbl u
CHUCTEMBbI OPTraHOB KUBOTHBIX U 4eoBeKa. OYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKelneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. Hapy kHbIl U BHyTpeHHUH ckesieT. CTpOEHUE U TUTIBI
COCUHEHUS KOCTEH.

JBmxeHne  opraHum3MoB. JIBIJKEHHME  OJHOKJIETOYHBIX  OPraHHU3MOB:
aMEOOUHOE, KTYyTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKIIETOYHBIX PACTECHHI:
TPOIIU3MBI M HACTHUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbliieyHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

[Tutanue opranu3mos. [lornoiieHue Boabl, YIIIEKUCIOT0 ra3a i MUHEPAIbHBIX
BEIIECTB  pacTeHussMu.  [luTtanue  KUBOTHBIX.  BHyTpumosiocTHoe
BHYTPUKJIETOUYHOE nuuieBapeHue. [IuTtaHne mO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENILHOTO TpakTa. [IlumeBapurensHble xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. [[pixanue pacteHuid. [Ipixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxkHoe nbixanue. [[prxarenbHas MOBEPXHOCTD.
’KabGepHoe u nérounoe apixanue. [[pIxaHue NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOECHUSI JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucrema uesioBeka. MexXxaHu3M BEHTWISLUHUM JIETKUX y NOTHL U
MJIeKonUTaromux. Perysius npixanus. JlpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewecTB y JKMBOTHBIX. KpoBeHOCHass cucrema U €€ OpraHsl.
KpoBeHocHasi cucrtemMa [O3BOHOYHBIX JKMBOTHbIX U 4esnoBeka. Cepaue,
KPOBEHOCHBIE COCYZbI M KpoBb. Kpyrum KkpoBooOpamieHusi. IBOJIOIMOHHBIC
YCIOXHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepla u €€ peryJisiuus.

Beinenenne y oprannu3sMoB. Beijenenue y pacteHuil. Beiienenne y )KUBOTHBIX.
CokparutenbHble Bakyosd. Opranbl BblaeneHusa. DuibTpanus, cekpeuus u
oOpaTHOE BCACHIBAHME KAaK MEXaHM3Mbl pabOThl OpPraHoB BbieleHUs. CBs3b
MOJIOCTH Te€la C KPOBEHOCHOM M BBIJICIMUTEIIBHOM CHUCTEMaMH. BblieleHue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue U (yHKIIMOHUPOBAHHE
HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIJIETOYHBIX OpraHu3mMoB. Cropsl
OaKTepHil M LUCTHI NPOCTEHIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa MacCUBHOM U XUMUYECKOM 3aIUThl. OUTOHIIUIBI.

3amnTa 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranu3ma oT OosesHel. UMMmyHHast cucTema denoBeka. KiueTouHblili u
I'YMOpaJbHBIE HUMMYHHTET. BpOoXIEHHBIH W TPUOOPETEHHBIM crerupUIeCKui
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHU3MOB. Posib BpPOXKJIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumMocTh ¥ peryismuss 'y Opranu3sMoB. PazgpaxumocTts Yy
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apa>kuMocCTh U peryisuus y pacCTEHUN.
PocroBble BeliecTBa U X 3HAYCHHE.

HepBHast cucrtema u peduieKTOpHas peryisus y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIBl. DBOIOLNOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX KUBOTHBIX. Peduexkc u
pedekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIIEKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKernes3pl 9HAOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleHCTBHE TOPMOHOB. B3auMOoCBs3b
HEPBHOM M SHIOKPUHHOU cucteM. [ mmoranamo-runoduszapHas cucrema.

JdeMoHCTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuel u cxembl: «OJTHOKJIETOYHBIE BOAOPOCIHN», «MHOTOKIETOYHBIC
Bogopocin», «bakrepum», «lIpocrerimmey», «Opranbl IBETKOBBIX PACTEHUI,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue NHCTOBOM IUIACTUHKN», «TKaHW >KMBOTHBIX», «CKEJIET 4YENOBEKA,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplgenurenbHas cUcTEMa», «DHAOKpUHHAsA cucTeMa», «CTpOCHHE MBI,
«Ammynuter»,  «KuiieuyHomnosiocTHeie», «(CxeMa  TNUTaHUA  PACTECHUI»,

«KpoBeHOCHbBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TUApBDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHHe 0KJeBoro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkwm», «HepBHas — cucrtema
npecMmbikaromuxcs», «HepHas  cucrema  nruny», «HepBHas — cucrema
MIIeKONIUTaroIuX», «HepBHas cucrema uenoBekay, «Peduexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJIHOKIETOYHBIX
OpPraHU3MOB, MUKpPONPENAPaThl TKaHEH, PAKOBUHBI MOJUIKOCKOB, KOJUIEKI[UU



HACEKOMBIX, WTJIOKOXHUX, XKUBBIE SK3EMIUIIPhl KOMHATHBIX PACTEHUM, repdbapuu
pacTeHHl pa3HbBIX OTHAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
000opyI0BaHUE AJI1 JEMOHCTPALIMH IOYBEHHOTO U BO3YIIHOTIO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmaina U OeJIKOB Moj AeicTBueM (HepMeHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeNIbHBIX JBUKEHUI, MOJICIIH T'OJIOBHOTO MO3Tra Pa3iUYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHue TKaHEel paCTCHUI.

JlaGoparopHasi pabora «/3ydyeHue TKaHE KUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHrne OpraHoB LIBETKOBOTO PACTEHUS».

Tema 10. PazmHokeHUEe 1 pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKIIIOYas BETreTaTUBHOE) U
noysioBoe. Buael  Oecrosoro  pa3MHOMKEHHUSA:  TMOYKOBaHUE,  CHOPYJISIUS,
(bparmMeHTanus, KIOHUPOBaHUE.

ITonoBoe paszmHokeHue. IlomoBble KIIEeTKH, WM rametsl. Meio3. Craauu
Mmeno3a. [losenenne xpomocom B Meno3e. KpoccuHrosep. buonornueckuii cMpIci
Melo3a W TIOJIOBOro Iporecca. Melo3 M €ero Mecro B JKU3HEHHOM IUKIIE
OpraHU3MOB.

IIpenzapoasiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [10J10BBIE JKEIE3bI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

WuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HayKa
O Pa3BUTHH OPTaHU3MOB. Mopghocenez — 0OHa u3 2nauvix npooiem IMOPUOIOCUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpuMmepe Jarymku). Jpobnenwe. Tumbsl  aApoOGieHuUs.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOGHHOCTH NPOOJEHUS MIICKONMUTAIONIUX. 3apOJbIIIEBhIE JIMCTKU
(ractpynsuus). 3akiiajika OpraHOB M TKaHEH U3 3apOoIbIIIEBBIX JIUCTKOB. B3anumuoe
BIUSHAE YacTel pa3BUBAIONMICTOCS 3apojbliia (SMOpPHOHAIBHAS WHIIYKIIHS).
3akiagka IUIaHA CTPOECHUS KUBOTHOIO Kak pPE3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha >MOpHUOHANBHOE pPAa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u passutne xuBOTHBIX. IlocTaomOpuonaneHblii mepuon. Ilpsimoe u
HenpsMoe pas3BuTHe. PaszButue ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JMBOTHBIX. bBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOTO
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupoje. Twumbl pocTta KUBOTHBIX. PaKTOPHI
PEryJsiIUU POCTA JKUBOTHBIX M YesoBeka. CTaguu NoCTIMOPHOHAIBHOIO pa3BUTHUSA



y ’KUBOTHBIX U 4esioBeka. [lepnoasl onToreHesa uenoBeka. CTapeHune U CMepTh Kak
OMOJIOrMYECKHE MPOIIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuid. ['ametodutr u cnopodut. Meiio3 B
YKU3HEHHOM ITuKIIe pacTeHuid. OO6pa3zoBaHue CIop B mpolecce meiosa. ['amerorenes
y pacteHuil. Ona0A0TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOe
OIUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUEe U PA3BUTHE CEMEHH.

MexaHu3mbl peryJialuyu OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpersl: C. I'. HaBammun, X. [lIneman.

Tabnmunpel u cxembl: «BereratuBHOoe pa3MHOXeHHE», «TuIbl Oecrnonoro
pasMHOXEHUsD», «Pa3MHOXEHHE XJIaMHUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CtpoeHue
AWIEKIETKH U cnepMmaro3onna», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wMaiickoro xyka», «Pa3Burue capaHum,
«Pa3Butne narymkn», «JlBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JBYIOJIbHBIX pAacTeHUN», «KU3HEHHBIN LUK
MOPCKOU KamyCTbD», «KU3HEHHBIN TUKII MXa», <« KU3HEHHBIN UKII TATIOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

OO6opynoBaHME: CBETOBOM MHUKPOCKOI, MHKpOMpenaparsl SUIEKICTOK U
CIIEpMATO30UJI0B, MOAENb «L UK pa3BUTHS JISATYIIKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHHS TOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckas padora «BbIABIEHHME MNPU3HAKOB CXOJCTBA 3apPOJBILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopnass padora «CrpoeHHe OpPraHoB Pa3MHOKEHHUS BBICHINX
pPaCTEHHUID.

Tema 11. I'eHeTuka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus cTaHOBIEHUS U Pa3BUTHS T€HETUKH Kak Hayku. Padotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTHUU I€HETUKH.
Pa6otel H. K. KonsiioBa, H. U. BaBunosa, A. H. benmosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIC MPU3HAKK, JOMHUHAHTHBIM W PEIECCUBHBIN
MpU3HAaK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsI TUHUS, THOPUIbI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH:  TUOPUAOJOTUYECKUM,  IUTOJOTHYECCKUH,
MOJIEKYJISIPHO-TEHETUUECKHIA.

JdemoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komsnos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIUBaAHUSD.

JlaGopaTtopHasi pabGora «J/Ipo3oduna Kak OOBEKT TI'€HETHYECCKHUX
VICCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBpiii 3akoH MeHaens — 3akoH
eAMHO00pa3us ruOpUI0B nepBoro nokojeHus. [Ipasuno gomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pAacIleIuIeHUs NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ umore3a YucToThl raMer.

AHanm3upytolee ckpemrBanue. [[poMexyTOUHbI XapaKkTep HacleIOBAHMUS.
Pacmiernienre npu3HakoB IIpYU HENIOJIHOM JOMUHUPOBAHNH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HaCJIeJOBaHMs MPU3HAKOB. LluTONOrHUecKre OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHHUS.

CuemnnenHoe HaclenoBanue npusHakoB. Paboter T. Moprana. CuemnseHHoe
HACJIEIOBAHUE T'C€HOB, HApYILICHUE CLEIUICHUS MEXAy TIeHaMHU. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

['eHeTnka nmojga. XpoOMOCOMHBIM MEXaHU3M OINPEACICHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOramMeTHbId TMOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOCcOM. HacnenoBanue Npru3HakoB, CLEIJIEHHBIX C IT0JIOM.

I'enorun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JEHUCTBUE
resa. MHOXECTBEHHBIM aiuienu3M. B3auMonencTBue HeaulelbHBIX T'€HOB.
KommiementapHocTs. Onucras. [lonumepust.

['eHETMYECKHMI KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOIOTUYECKUX  MPOIECCOB, TMOBEACHUS W  KOTHUTHBHBIX  (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJIEUCTBHS «XO35UH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTMdyeckue acnekTbl KOHTPOIS H
W3MEHEHMS HACJIEICTBEHHON MH(OPMALMU B TOKOJICHUIX KIIETOK U OPraHU3MOB.

JlemoHcTpanuu

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

Tabnuubl u cxemsl: «IlepBoiii 1 BTOpo#t 3akoHbl Mennens», «Tpetuii 3aKkoH
Mennens», «AHamu3upyrouniee ckpemuBanue», «HemomHoe TOMUHHpPOBAaHHEY,
«CuenyieHHOe Haclel0BaHWe MNPU3HAKOB Y Jpo30¢uibly, «l'eHeThka monay,
«Kapuotun uenoBeka», «Kapuotun gposzodpmns», «Kapuotum mnTuim,
«MHOXeCTBEHHBIN ajlJIennu3M», « B3auMoieliCTBUE T€HOBY.

O6opynoBanue: MojeNb I JEMOHCTpAlliu 3aKOHOB €IMHOOOpa3us
ruOpuJ0B TIEPBOTO IMOKOJICHMS W paclIeIUIeHWs MpPU3HAKOB, MOJENIb s
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHMUS IPU3HAKOB, MOJECINb IS



JEMOHCTPAllUM CLEIJICHHOTO HACJEIOBaHUs MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpozoduinay.

IIpakTnyeckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

IIpakTnueckass  padora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHUIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoOBaHUM (DEHOTHUIA.
N3MeHunBOCTh NpU3HAKOB. KayecTBEHHbICE M KOJWYECTBEHHBIC MPU3HAKU. BUab
M3MEHUYMBOCTH: HEHACIICACTBEHHAA U HACIIEICTBEHHASL.

Momudukanronnas u3MEHUYMBOCTh. Ponb cpenst B (popmMupoBaHUU
MOAU(PUKAIIMOHHON HM3MeHYMBOCTH. Hopma peakinuu npusHaka. BapuanmoHHbIN
psan u BapuanuoHHass kpuBas (B. Moranncen). CpoiicTBa MOau(UKaIIMOHHOM
M3MEHYHUBOCTH.

['eHoTHNIMYECKast U3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON M3MEHUYMBOCTH: KOMOMHATHUBHASI, MyTaIllMOHHASI.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pazHoo0pasus B Mpejiesiax OJTHOro BUA.

MyTanmonHass HM3MEHYMBOCTh. BHIBI MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIYUUMpPOBaHHbIE MyTauuu. SaepHble U
nuToIUiazMaTuyeckue Myrtanud. CoMaTUYeCKUE W MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl HW WX BIHUSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpolecca. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HacnencTBeHHo m3menuuBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb dNUSEHeMUYeCcKUx @axkmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JleMoHCTpanun

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

Tabmumet u  cxeMbl: «Buasl  um3MeHUMBOCTHY», «MoauduKarmoHHAS
W3MEHYHUBOCTHY, «KomOuHaTnBHas U3MEHYHUBOCTHY, «Meiiosy,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeloBeKay, « Bumbl mytamuii».

OOopynoBaHue: XKUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PacTeHU,
pucyHku (dpoTorpaduu) )KUBOTHBIX C PA3TUYHBIMUA BHIAMH U3MEHINBOCTH.

JlabopaTopHasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIMOHHON W3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psna U
BApUALIMOHHOU KPUBOW».



IIpakTuueckas padora «Mytamuu y Apo3odunasl  (HA TOTOBBIX
MUKPOIIPENapaTax).

Tema 14. I'eneTuka 4esioBexka

Kapuotun uenoBeka. MexayHapoaHas HporpamMma HMCCIEIOBaHUS TE€HOMA
YyejaoBeKa.  MeToapl  M3y4eHHMST TE€HETHKH  YEJOBEKa:  TIE€HEAIOTHYECKHM,
OJIM3HEIIOBBIH, LIUTOTEHETUYECKUIA, MOMYJISIIHUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[11IP-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUA YellOBEeKa. [ €HHbIE 1 XpPOMOCOMHBIE
00J€e3HM 4YeloBeKa. bolie3HM C HACleJCTBEHHOM MPEeapaclolOKEHHOCTBIO.
3HaYeHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPALICHUN U JIEYEHUU T'€HETUYECKUX
3a0oyieBaHUI uenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTupoBaHue. CTBOJIOBbBIC
KJIETKU. [IoHATHE «T€HEeTHYEeCKOTO Tpy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEIIOBEKa K
bu3HYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYy Karomieil cpensl. ['eHeTnueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdemoHcTpanuu

Tabnuiel u cxembl: «Kapuotun uenoBekay, «MeTolbl U3yUEeHHS] TE€HETUKHU
YeJoBeKay, «l eHeTuYecKue 3a00JIeBaHUS YETTOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKICHUE CEIEKIIUU U JOMECTUKAUU. Y YCHUE
H. U. BaBunoBa o LleHTpax NOpOUCXOXKIAEHUS U MHOrooOpasus KyJbTYPHBIX
pacteHuil. Posib cenekium B CO3JaHuu COPTOB PACTEHUM M TOPOJ )KUBOTHBIX. CopT,
Mopo/Jia, ITaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. U. BaBunoga, ero 3nHaueHue Jjisl CeIEKIIMOHHON pabOTHI.

Metonpl cenekMOHHOM paboThl. M cKyccTBeHHBIM OTOOp: MacCOBBIA U
VIH/INBU1Y AJIbHBIN. DTarel KOMOMHAITMOHHON CCJIEKIIUU. HUcnsiTanne
MPOU3BOAMTENCH MO TOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OIICHKU
dbeHoTrna MOTOMCTBA U OTOOP MO TEHOTHUITY C ToMoIsio ananu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ]  CEJIEKIIMOHHOM  paloThlI.
PainanimoHHbI 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTalUi Y KyJbTYypPHBIX
dbopm opranu3zmMoB. Hcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS U METOOB
pexomOunanTHbIX JJHK 17151 momydenust ucxomqHoro Mmarepuana Ajisi CENEeKIHH.

[TonyuyeHue MTOJIUILIONIOB. BryTtpusuaosas rUOpUIU3AIIHSL.
bnuskopoAcTBEeHHOE — CKpellMBaHue, wWiM  UHOpuauHr.  HeponcTtBenHoe
CKpelllMBaHue, Wik ayTOopuauHr. ['erepo3uc u ero npuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpuausanus. [Ipeogonenue Oecrutogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIUN PACTEHUHN U KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHuE U U3YyUYECHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUHN U UX
JUKUX POJIUYEH NI CO3J]aHUsI HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO035MCTBEHHBIX
KYIbTYp. M3yuenue, coxpanweHue u ynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX  JHCUBOMHBIX 6 Yenax YIVYULeHUs
Cyuecmeyowmux U co30aHusi HOBbIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HUcie C
NPUMEHEHUEM COBPEMEHHBIX MemOo008 HAYYHbIX UCCIe008AHU, NepedosblX uoell u
NepCneKmuGHbIX MexHOA02ULL.

JleMoHCcTpanumn

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsinenko, b. JI. Acraypos, H. bopnoyr, J1. K. benses.

Tabnuubl U cxemsbl: «LleHTpbI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJbTYPHBIX
pacTeHui», «3aKOH rOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW HU3MEHUYMBOCTHY,
«Metonpl cenekiumny, «Otnanéunas rudpuauzanus», «MyTaresesy.

JlabopaTopHasi padora «/3yueHrne copTOB KyJIbTYpHBIX PACTEHUN U MOPO
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METO0B CEJIEKIINU PACTCHUIN.

IIpakTueckas padora «lIpuBUBKa pacTeHUID.

IKCeKypceusi «OCHOBHBIE METOAbI U JOCTHUKEHHS CEJEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHILIUIO, IJIEMEHHYO bepmy,
COPTOHUCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO34WCTBO, B JIAOOpATOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJ10rus U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJIB3yEMbIE B OHMOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBbI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHUKA. TpanuimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, IMOJIYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAEnue. Mukpoouonornueckuii cuHte3. OOBEKTbI MHUKPOOHOJIOTHYECKHX
texHosnorui. [IponsBoacTBo Oefka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAIOIIHUECS B MPUPOI€ OMOCUHTETHYECKUE Y TH.

Kinerounas wnxeHepus. MeTonbl KyJIbTYpbl KIETOK M TKAHEW PACTEHUN H
KUBOTHBIX. Kpuobanku. ComaTudeckass TrUOpUAM3ANMUS W COMATHUYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJIEKUUH pacTeHuil. [lonyuenue
MOHOKNIOHANIbHBIX anmumein. Mcnonvzosanue MOHOKIOHAILHBIX U NOAUKIOHATbHBLX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKkoHCTpyKIus
ANIEKIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJI TpaHCIUIAHTALMU SIAEP KIIETOK.



Texnonocuu 0300po6nenus, Ky1bmueUupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEEHHBIX KYIbMYD.

XpoMOCcOMHass U Te€HHasg WHKEHepus. VICKyCCTBEHHBI CHHTE3 TIE€Ha |
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTuXeHus ¥ MePCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUH. DKOJIOTMYECKUE
U 3TUYECKHUE MPoOIeMbl FTEHHON MHXXEHEPUH.

Menunuackue Ouotexnosnoruu. [loctrenomuas nudposas menununa. [11[P-
JTUarHocTuka. MeTaOoJOMHBIN aHalIu3, TEHOLEHTPUYECKUN aHajau3 IMpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUS €r0o 370pOBbs. McCmonab30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-Omoumxkenepus minsg  pa3pabOTKU
(byHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/1aHUs KOMILJIEKCHBIX
TKaHEeW COYeTaHWEM TEXHOJOTUM TPEXMEPHOro OWOMpUHTHHTA U ckaddoiaauHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJIbI0 OOecredyeHHus KOMOMHHUPOBAHHOM
3anTel OT Bo3Oynuteneir OPBU, ycTaHOBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
dbynkuunonuposanusi PHK-comepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuubl n cxemsbl: «/Mcnoap30BaHre MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
IPOU3BOJCTBEY, «KileTounas nuxxeHepusn», «I'eHHass HHKEHEPUD».

JlaGopaTopHasi padora «l/3yueHne 00bEKTOB OMOTEXHOJIOTHH.

IIpakTnueckas padora «lloyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaumenoBanue
n/ pa3aesioB U TeM
n NMPOrpamMmbl

buonorus xak
HayKa

JKuBble cucTeMBI
U UX U3YUYECHHUE

3 Buonorus kiertku

Xumuueckas
4 OpraHu3aLus
KJIETKH

Crpoenue u
(YHKINU KIETKU

OOMeH BelecTB
6 Y TIPEBpAIlICHHE
SHEPIUU B KJIETKE

Hacnencrsennas
uHpOpManus U
peanuzanus e€ B
KJIETKE

Ku3zHeHHBIN
[UKJ KIIETKU

Crtpoenue u
9 byHKIIUN
OpPTaHU3MOB
Pa3zmHOXeHue u
10 pa3BUTHE
OpraHU3MOB

KoanuecTBOo 4acoB

Bcer

()]

10

17

KonTposbHbI
e padoThl

IIpakTuyecku
e padoThI

0.5

0.5

1.5

1.5

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTesibHbI
e pecypchl

I'enetnka —
HayKa O
HACJIEACTBEHHOCT
AU

11

M3MEHYUBOCTHU
OpraHU3MOB
3aKOHOMEPHOCTH

12 HACJIEICTBEHHOCT
5

10

0.5



3aKOHOMEPHOCTH

13 6 1
W3MEHUYUBOCTH
14 I'eneTuka 3 05
YyeJI0BEKa
15 Ceneknus 4 1
OpraHU3MOB
buorexnonorus u
16 CHUHTETHYECKASA 4
ouoJorus
17 PesepBHOE Bpems 1
OBILIEE
KOJIMYECTBO
YACOB I10 102 13

I[TPOT'PAMME



CIIOCOBBI OHEHKHU JOCTUXEHUSA YYAIIIUMUCA
INJIAHUPYEMBIX PE3YJIBTATOB.
Bunbl 1 popMbI CUCTEMBI OLIEHUBAHHUS, UCTIOIb3YEMBIE B IIPAKTUKE

oOy4eHus OMOJIOTHH, PA3HOOOPA3HBI.

Texymuii KOHTPOJIb OCYIIECTBIISIETCS HA KaXKJIOM YPOKE B XO/JI€ BBITOJTHCHHUS
00y4aroMUMUCs Pa3HOOOPa3HbIX 3a/IaHUM, OCYIIECTBICHUS UMU PA3IMUYHbBIX
BUJIOB JICATEIBHOCTH, B X0JIC BHIMIOJTHEHHS IPOBEPOYHBIX, JIJAOOPATOPHBIX U
MPaKTUYECKUX padoT.

Tematnueckuid KOHTPOJIb TPOBOAUTCS MAJSI TMPOBEPKH PE3YJIbTaTUBHOCTH
YCBOCHHUS MaTepuala ONpeIeJICHHON TeMbl WIIH pa3zelia yueOHOH MpoTrpaMMBl.

[{enu TeMaTUYECKOTO KOHTPOJIS: 3aKPEIUTh 3HAHUSI TIO TEME; JIUKBUAUPOBATH
npoOenbl B 3HAHUAX; CTUMYJIUPOBAaTh pa3BUTHE OOMIMX CIIOCOOHOCTEH;
CHCTEMAaTHU3UPOBATh 3HAHHUS OOYYAIOIIMXCS; ONTUMHU3UPOBATH 3aTPaThl Y4eOHOTO
BpPEMEHH.

@DopMbI TEMATHUYECKOTO KOHTPOJISI ONIPEACIIAIOTCS YUYUTEIEM B 3aBUCUMOCTH
0T 00beMa U XapaKTepa U3yUYeHHON TEMBI U OT KOHTPOJIUPYEMOTO BUIA
JEeATENBHOCTH 00YYaIOIUXCS. ITO MOKET ObITh OJHO 33JJaHUE OMHUCATEIBHOIO
xapakTepa (yCTHasi Wi MMCbMEeHHasi popMa OTBETA), BOIPOCHI WJTH 3aJJaHUs Ha
OMpeieNICHUE CTETICHU BJIaJICHUS TOHSATUWHBIM almnapaToM U pa3BUTHS
OMOJIOTUYECKOTO MBIIIICHHUS, 33/1a4U TEOPETUIECKOTO MITH MPAKTHIECKOTO

Xapakrepa.

Hrorosas [IpOBEpKa JNOCTHXKECHUN oOy4Jarommxcs I1O3BOJISIET
MIPOKOHTPOJIUPOBATH U 000OIMUTH OO0JBIION O0BEM 3HAHHWM, YCTAaHOBUTBH CBSI3U
MEXIy OWONIOTUYECKMMHU TOHATUSAMU. B  mporecce WTOroBOW MPOBEPKHU
BBISIBJISIIOTCS HE TOJBKO 3HAHMS OOYydYalolIUMXCs, HO M CTENEeHb OBJIAJCHUs
pa3IMYHBIMHA BUJAMHU UHTEINIEKTYAIbHON U IPAKTHUECKON Y4eOHOM NesTeIbHOCTH,
YMEHUsIMH ~ OOOCHOBBIBAaTH ~ MHUPOBO33PEHYECKHE  BBIBOJBI,  OIPOBEPrarTh
AHTUHAYYHBIC JIOTMBI.

YcTHass uWTOroBas TMpOBEpKa, KaK IMPaBWIIO, MPOBOAUTCS B (opme
WHIUBUIYAIbHOTO OMpOCa, B XOAE€ KOTOPOrOo YYHMTENb MOXET OKa3aTh
O0yJarommMcsl TTOMOIIb, 3aJaBasi HABOSIINME BOIPOCHI, OJ0OpSS MPaBUIbHBIHN

OTBCT.



[IucbMEHHBIA HWTOTOBBIM KOHTPOJIb, B OTJIWYHE OT YCTHOTO, JaeT
BO3MOKHOCTh OJITHOBPEMEHHO Y MHOTHX IIKOJIbHUKOB MPOBEPUTH 3HAHUS, YMEHUS
oTOOpaTh HYXKHBIM JJIsI OTBETa MaTepuaj, TPaMOTHO HM3JIOKUTb €ro, MOBBICUTH
00BEKTUBHOCTh OIeHKH. OjHaKo, Kak NpH THUCbMEHHOW, TaK W TIPU YCTHOH
MIPOBEPKE KOHTPOJIMPYIOTCS PE3YIbTATHI YCBOEHUSI OTPAHUYEHHOTO COAECPKAHUS.

W TOroBBIN TECT, KaK MPABUJIO, BKIIOYAET 3aJaHUs C BBIOOPOM OJIHOTO
npaBWIbHOTO 0TBeTa. C UX MOMOIILI0 KOHTPOJUPYIOTCS 3HAHUS Kak Ha 0a30BOM,
TaK ¥ Ha MOBBIIEHHOM YpPOBHE.

[Ipu BbICTAaBJICHUH OIIEHKH HEOOXOAMMO YUUTHIBATH:

MPaBUJILHOCTh U OCO3HAHHOCTh U3JIOKECHUS COJACPHKAHUS, TTIOJTHOTY PACKPBITHS
MOHATUH, TOYHOCTH YIOTPEOICHNUS HAyUYHBIX TEPMUHOB; CTETICHB
c(hOpMUPOBAHHOCTH UHTEIUICKTYaIbHBIX U 00IICYUYeOHbIX YMEHUM;
CaMOCTOSITCIIBHOCTh OTBETA;

PCUYCBYIO I'PAMOTHOCTD U JIOTHYCCKYIO ITOCICIOBATCIIBHOCTD OTBCTA.

Buvicokuii yposenv - ommemxka «5»:

MIOJTHO PACKPBITO COJIepKaHKMe MaTepuaia B 00beMe IporpaMMbl U yIeOHHUKA,
YETKO Y IPABWJIHLHO JaHbI ONPEAEICHHS U PACKPBITO COJIEPKAHUE MTOHSITU;
BEPHO HMCIOJIb30BAHbl HAYYHBIE TCPMUHBI;

JUISL OKA3aTeIhCTBA UCTIONb30BaHbI PA3INYHbIC YMEHUS, BBIBOIbI U3 HAOJI0ICHUI
Y OIBITOB;

OTBCT CaMOCTOHTGHbeIﬁ, HCIIOJIB30BAHBI PAHCC HpI/IO6p€TGHHI>I€ 3HaHM.

Iogvtuiennntii yposensv - ommemxa «4»:

PACKPBITO OCHOBHOE COJIEp)KaHUE MATEPUAIIA;

B OCHOBHOM IPABUJIBHO JAHBI ONPEACIEHUS NOHATHI U UCTIOJIb30BAHbl HAYYHBIE
TEPMUHBI;

OTBET CaMOCTOSITCIIbHBIN;

ONPEICIICHUS TTIOHATUN HETOJHBIEC, IOMYIICHBI HE3HAYNUTEIbHBIC HAPYILICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH IIPU UCIIOJIH30BAHUHU

HAayYHbIX TCPMHWHOB WJIK BBIBOJAAX U O606H_IGHI/I$IX nu3 HEI6J'IIOI[CHHI>1 H OIIBITOB.



bazoevtit yposenv - ommemka «3»:

YCBOEHO OCHOBHOE COJIepKaHKe YueOHOIro MaTepualia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCETa TIOCIEIOBATEIHHO; ONIPEICIICHHUS TOHATUI
HEJIOCTATOYHO YETKUE;

HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEIHCTBA BEIBOIBI M 0000IIICHUS U3
HAOJIIOICHUI M OTIBITOB WX JOIMYIICHBI OIIHMOKHU TP UX U3TI0KEHHUH, TOTTYTIICHbI
OIMOKHU ¥ HEJJOCTATOYHO B UCMOJIb30BAHUHM HAYUYHOU TEPMUHOJIOTHH,

ONPEJICIICHUH TTOHSITUM.

Huoice 6azo6020 yposens - ommemka «2»:

OCHOBHOE COJIepKaHUe YueOHOTo MaTeprasa He pacKphbITo;
HE JJaHbI OTBETHI HA BCIIOMOTaTENbHbIE BOIPOCHI YUUTES;
JOMYIIEHBI IPYObIe OMIMOKY B ONPEIEICHNUN MMOHATHH, PU UCTIOJIb30BAHUU

TCPMHUHOJIOTHUH.

OneHka NpaKTHYeCKUX YMEHHI ydaluxcsi

1.0n1eHKa yMeHU CTABUTH ONBITHI.

YuuTenb J0JDKEH YUYUTHIBATh: CAMOCTOSTEILHOCTD MO00pa 000pyA0BaHUS U
00BEKTOB; ITOCICAOBATEILHOCTD B BBIMIOJHCHUH PaOOTHI 110 3aKJIaJIKE OIBITA;
JIOTUYHOCTh U TPAMOTHOCTB B OIMCAHUHU HAOIIOJICHUM, B (POPMYJIMPOBKE BHIBOJIOB

K3 OIIbITA.

Buvicokuii yposenv- ommemka «5»:

NpPaBUIBHO OIpE/eieHa LIeb OIbITa;
CaMOCTOSITENIFHO U MOCIIEA0BATEIHHO IPOBEACHBI TOI00P 000PYI0BaHUS U
00BEKTOB, a Takke padoTa Mo 3aKiaJKe ONbITa, HAYYHO IPAMOTHO, JIOTUYHO

OMHCAHBI HAOIIOACHUS U CPOPMYITUPOBAHBI BBIBOJIBI U3 OMBITA.

IHogvtuennstii yposensv - ommemxa «4»

IMPpaBUJIBHO OIIpCACIICHA ICJIb OIIbITA,
CaMOCTOATCIBbHO ITPOBCACHA HO,I[60p 06opyz[013aHH51 )41 O6’b€KTOB, a TaKiKcC pa60Ta
I10 3aKJIagKE OIIbITA,

MIpU 3aKJIaJKe OMbITa AommyckaeTcs 1 - 20muoKuy;



B IIEJIOM I'PAMOTHO M JIOTHYHO OIKCAHBI HAOII0ICHUS U C(HOPMYITUPOBAHBI BHIBOIBI
13 OIIbITA;

B OITMCaHHNH HEI6JIIOI[€HHI>1 M3 OIIbITa JOIIYHICHBI HCTOYHOCTH, BBIBO/IbI HCIIOJIHBIC.

ba3zoeuviit yposenv - ommemka «3»:

MPAaBUJILHO OMpEJIEeIeHA LEb OMBITA;
noa00p 000pynOBaHUs U OOBEKTOB, a TAKXKE paOOTHI MO 3aKJIAJIKE OMbITA
MIPOBEJICHBI C TIOMOIIBIO YUUTEIIS;, JOMYIIEHB HETOYHOCTH U OIIMOKH TPH

3aKJIaJIKe OTbITa, OMMCAHUU HAOI0IEHUH, (OPMYITUPOBAHUHU BHIBOJIOB.

Huoice 6a306020 yposenv-ommemra «2»:

HC OIIPCACIICHA CaMOCTOATCIIbHO L CJIb OIIbITA,
HC ITIOATOTOBJICHO HYXKHOC 060py,Z[OBaHI/I€;

JOMMYIICHBI CYIIECTBCHHLIC OIITNOKH IIpH 3aKJIIaJKC 1 0(1)0pMJ'I€HI/II/I OIIBITA.

OueHka yMeHUil MPOBOAUTH HAOJIIOEHMSI.

VYuurenb JOJKEH YUYUTHIBATh: IPABUIBHOCTh MPOBEICHUS HAOIIOAEHUH 10
3aJIaHHUIO;

YMEHHE BBIACIATH CYLIECTBEHHbIEC IPU3HAKU Y HAOII0JaeMOro 00bEKTa
(mpouecca) JIOTHYHOCTh M HAYYHYIO TPaMOTHOCTh B O(DOPMIIEHUH PE3YJIbTaTOB

HAOJIIOICHU U B BBIBOJIAX. Boicokuil yposens - ommemka «5»:

MPABUIJIBHO T10 33JJaHUI0 YUUTEIS MPOBEJCHO HAOIIOICHUE;
BBIJICJICHBI CYIIIECTBEHHbIE TPU3HAKU Y HA0II0/1aeMOoro o0ObeKTa (mpolecca);

JIOTUYHO, HAYYHO TPaMOTHO O(DOPMIICHBI PE3yIbTaThl HAOIOACHHUI 1 BBIBOIBI.

Iosvruennstii yposenv- ommemxa «4»:

IPaBUJIBHO I10 33JaHUI0 YUUTENS IPOBEJCHO HAOJI0ICHUE;
IIPU BBIJICJICHUU CYILIECTBEHHBIX MPU3HAKOB y HaOII01aeMoro o0bekTa (mpoiiecca
Ha3BaHbl BTOPOCTENECHHBIE; JOMYyLIEHA HEOPEKHOCTh B OPOPMIICHUHU HAOJIIOICHUM

" BBIBOJOB.



bazoevtit yposenv - ommemka «3»:

JOMYLIEHbl HETOYHOCTU U | - 2 omOKY B IPOBEACHUHN HAOIIOIEHUN 110 33JaHUIO
YUUTES;

U BbIJICJIEHUHU CYIIECTBEHHBIX IPU3HAKOB Y Ha0Jt01aeMoro o0bekTa (mpouecca)
BBIJICTICHBI JINIITb HEKOTOPbIE; AomyieHbl omuoku(1 - 2) B opopmiiennn

HAOJIIOJIEHNI U BBIBOIOB.

Huoice 6azo6020 yposens - ommemka «2»:

Jonymensl ommoOku (3 -4) B mMpoBeACHUU HAOMIONCHUN TIO 3aJaHUI0 YUHUTEJIS;
HenpaBuibHO BBIICNICHBI IPU3HAKU HAOIIOaeMOT0 00BheKTa (Ipolecca);

Jomymens! omubku (3 -4) B ohopmiieHnH HAOIIOASHUI 1 BBIBOJIOB.

Ouenka 3a NpoBepOYHBIE TECThI
Yuurenb MOMKEH MPOBECTU MHCTPYKIUIO i TecTupyeMblx OHa 0KHA

OBITh KOPOTKOM, MOHSATHON M OOIICH I BCEX HCHBITYEMbIX. MHCTPYKIIUS daeT
pa3bsICHEHHs, KaK HEOOXOJAMMO OTBEYaTh Ha 3aJaHus TecTa. B HHCTpYKIUH
cooOIIaeTcss BpeMsi, B TEYCHUE KOTOPOTO CIYMIATEIsIM HEOOXOIMMO BBIMOJIHUTH
TECT, THI IIKaIbl OIlCHUBAHMS.

B npo1ieHTHOM COOTHOIIIEHUHN OIEHKH (110 MATHOAUIBHOM CUCTEME)
PEKOMEH/TyEeTCS BBICTABIISITH B CJICIYIONIUX JTHAITa30HAX:
«2» - 49-0 %
«3» -69-50%
«»-89-70%
«5» - 100 - 90%



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT' O ITIPOLUECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA

* buonorus, 10 xknacc/ Ilonomapéra U.H., Kopuunosa O.A., Jlomuiuna T.E.; mon
penakiueit [Tonomapépoii M.H., O011ecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp «BEHTAHA-I'PA®»; AxuronepHoe 00111€CTBO
«3narensctBO «lIpocBenienre»

* buonorus, 10-11 knaccel/ Aaapeesa H. 1., O01iecTBo ¢ orpaHnYeHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus, 11 knacc/ Ilaceunux B.B., Kamenckuii A.A., PyonioB A.M. u apyrue
/Mlon pen. [laceunnka B.B., Akiimoneproe o0miectBo «M31aTenbcTBO
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJA

1. TTonomapesa N.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Meroanueckoe mocodue.- M., Benrana - I'pag, 2019;

2. Ilonomapena U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Meroanueckoe mocobue.- M., Benrana - I'pad, 2019.

3. [lonomapea M.H. buonorus. 10 knacc. Pabouas terpaas. — M.; «BenTtana-

I'pad».

4. ITonomapena 1.H. buonorus. 11 knacc. Pabouas terpans. — M.; «BeHnrana-

I'pad».

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. «kEgunas xomteknust Ludposeix ObpazoBatenbabix Pecypcon» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - Dnexkrponusiii yueOHUK «bronorus.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue knetTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - oroxumus

6. http://evolution2.narod.ru/index.htm - sBosmrorus

7. http://nrc.edu.ru/est/r4/ - Guomornyeckas KapTHHA MUApPa

8. http://planete-zemlya.ru/ - ITnanera 3ems

9. http://ecologysite.narod.ru/index.html - skonorus

10. http://bio-nica.narod.ru/index.html - 6uonuka
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