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IHosicHUTEABLHAA 3AIIMCKA

[Iporpamma no yue6Homy npenmety "buonorus" (nanee - 6Moyorus) Ha ypoBHE
cpemHero oo1mIero oopa3oBanus pazpaboraHa Ha ocHOBe DeepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit ®enepanuny, PI'OC COO,
Konnenmuu npenoaBadus yueOHOro nmpeamera «buosorus» 1 OCHOBHBIX MOJI0KCHUN
benepanpHOl pabouel MporpaMMbl BOCIIUTAHUS.

VY4eOubiii npenmMet «buonorus» yriryonéunoro ypoBusa usydenus (10—11 kmaccor)
ABJIETCS. OJJHUM U3 KOMIIOHEHTOB IIpeIMETHON 00sacTu «EcTecTBeHHO-Hay4YHbIe
npeametb». CornacHo nonoxenusMm GI'OC COO npoduiibHble yueOHbIE TPEAMETHI,
u3y4yaemble Ha yriayOJE€HHOM YypOBHE, ABJSAIOTCA criocoOoM auddepeHunanum o0y4eHus: Ha
YpOBHE CpeHero o01iero o0pa3oBaHus U MPU3BaHbl 00€CTIEYNTh TPEEMCTBEHHOCTh MEXKITY
OCHOBHBIM OOIIUM, CPETHUM OOIIMM, CPEAHUM MPO(HECCUOHATBHBIM U BBICIITUM
oOpa3oBaHueM. B To jxe BpeMst Kaxablii U3 3TUX YUEOHBIX MPEIMETOB JOJIKEH ObITh
OpPMEHTUPOBAH HA MMPUOPUTETHOE pellIeHnE 00pa30BaATEIbHBIX, BOCITUTATEIbHBIX U
pa3BUBAIOIIMX 33724, CBSI3aHHBIX C MpoQopueHTaIel 00y4aroINXCa U CTUMYJIMPOBAHUEM
MHTEepeca K KOHKPETHOM 00J1acTh HAYyYHOT'O 3HAHUS, CBA3AHHOTO C OMOJIOTUEH, MEIUIIMHOM,
HKOJIOTHEH, IICUXOJIOTHEH, CIIOPTOM MM BOEHHBIM JIETIOM.

[Iporpamma no yue6HOMY npenmMety "buonorus" naét npeacraBieHue O LEIU U
3a/layax u3ydeHus yueOHoro npenmera «buonorus» Ha yriyoJ€HHOM ypOBHE, ONpeIeIisieT
o0s3aTenbHOe (MHBAPHUAHTHOE) IPEIMETHOE COJIEPIKAHUE, €r0 CTPYKTYPUPOBAHUE T10
paszernam U TeMam, paciipesielieHre Mo KiaccaMm, peKOMEHIyeT MMOCiIe10BaTeIbHOCTh
U3y4YeHHs y4eOHOro MaTepuasa ¢ y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKH Y4eOHOTro IMpoliecca, BO3pacTHBIX 0coOeHHOocTel oOyyvaromnuxcsa. B nmporpamme mo
OMOJIOTHY pealln30BaH MPUHIIUI TPEEMCTBEHHOCTH C M3YYeHHEM OUOJIOTUH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, O1aroaapss 4eMy IpoCMaTPUBAETCS HAPaBICHHOCTH Ha
MoCJIeyIoIIee pa3BUTHE OMOJIOTHYECKUX 3HAHHM, OPHEHTUPOBAHHBIX Ha (popMUpOBaHHE
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS, SKOJIOTMUECKOT'O MBIIIICHUS, IPEACTABICHUH O
3I0pOBOM 00pa3e >KU3HH, Ha BOCIIUTAHUE OEPEKHOTO OTHOLICHHUS K OKpPY>KaroIIeH
NpUPOAHOU cpene. B mporpaMme mo 61oa0ruy TakyKe MOKa3aHbl BOBMOXXHOCTH YU4€OHOTO
npeamerta «buonorus» B peanuzanuu TpedoBannii ®I'OC COO k miaHupyeMbiM
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM pe3yIbTaTaM OOy4eHUs U B POPMUPOBAHUHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOM JACSITEIILHOCTH 00 YYaIOIINXCS 110 OCBOSHHUIO
coJiep KaHusl OMOJIOTHYECKOTO 00pa30BaHUsI Ha YPOBHE CpeHETO 0011ero 0opa3oBaHusl.

Y4eOnpiit npenmet «brosorus» Ha ypoBHE CpeTHEro 001Iero 0Opa3oBaHus 3aBepIIacT
Ouonorndeckoe 00Opa3oBaHUE B IIIKOJIE M OPUCHTHPOBAH HA PACIIUPEHUE U YTITYOJICHHE
3HaHUM 00YYaIOIINXCS O KUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U KIETOUYHOW OMOJIOTHH,
AMOPHUOJIOTHHU U OUOJIOTHHU Pa3BUTHS, TEHETUKHU, CEJICKIIMN, OMOTEXHOIOTHUH,
ABOJIFOLIMOHHOTO YYEHUS U YKOJOTHH.

N3yuenne yuebHoro npeamera «bronorus» Ha yriyOJIeHHOM YPOBHE OPUEHTUPOBAHO
Ha MOJrOTOBKY O0Y4YaIOUIMXCs K MOCIIEYIOIEMY MOTYyYeHUIO0 OMOJIOTHYE€CKOTO 00pa30BaHUs
B By3aX M OpraHu3alusix CpeaHero npodeccuoHaibHoro oopazopanusi. OCHOBY €ro
COJIEp>KaHMsI COCTABJISIET CUCTeMa OMOJIOTMYECKUX 3HAHUH, TOJIYYEHHBIX PU U3YYEHUHU



00y4YaromMMHKCS COOTBETCTBYIOIIMX CUCTEMATHUYECKUX pa3/leJIOB OMOJIOrMU HAa YPOBHE
OCHOBHOTO 00111ero oopazoBanus, B 10—11 kiaccax 311 3HaHUS NOJIy4aroT pa3BuTue. Taxk,
pacuIMpeHbl U YITyOJaeHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSX, ’KUBOTHBIX, TpUOax,
OaKTepHsiX, OpraHu3Me YeJI0BeKa, OOLIUX 3aKOHOMEPHOCTSX JKM3HH, JOMOJIHUTEIBHO
BKJIFOUEHBI OMOJIOTUYECKHUE CBEJICHUS MPUKIIAJHOTO U TOMCKOBOI0O XapakTepa, KOTOphIe
MO>KHO MCIIOJIb30BaTh KaK OPUEHTHUPHI IS TOCIeayIoero Beioopa npodeccun. Bozmoxna
TaK)Xe MHTErpanusi OMOJIOrMYeCKUX 3HAHUN C COOTBETCTBYIOIIMMHU 3HAHUSAMU, IOJTyYEHHBIMU
oOy4aromMUMHUCs IPU U3y4yeHUU HU3UKU, XUMHUH, reorpaduu U MaTeMaTUKH.

CrpykTtypa mporpaMMsbl 1o yueOHoMy nipeamety "buoniorus" orpaxkaet CUCTEMHO-
YPOBHEBBIN 1 ABOITIOIIMOHHBIN MOAX0bI K U3y4eHUI0 Ouonoruu. CorjiacHO UM, U3y4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XaPAKTEPHBIE JIJISI ’KUBBIX CUCTEM PA3HOTO YPOBHS
OpraHu3alyu, HBOJIIOIMY OPraHMYECKOro MUpa Ha 3eMJiie, COXpaHeHHs] OMOJIOTHYECKOTO
pa3zHooOpa3zus miaHeTsl. Tak, B 10 ki1acce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U KJIETOUHON
OMOJIOrUH, YMOPHUOJIOTUH ¥ OMOJIOTUH Pa3BUTHSI, TCHETUKU U CEJICKIIUU, OMOTEXHOJIOT U U
CUHTETUYECKOM OMOJIOTUH, AKTYTU3UPYIOTCS 3HAHUS 00yJaromuxcs Mo OOTaHUKeE,
300JI0THH, aHATOMUH, (HU3HOJI0TUH YenoBeka. B 11 kiacce n3y4arorcst 3BOJIIOIIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yueHHe o ouocdepe.

VY4eOHbIi ipenMeT «brosiorus» nprusBaH 00ECIeUYNTh OCBOCHHE 00YJarONUMUCS
OMOJIOTUYCCKUX TCOPUH U 3aKOHOB, UCH, MPUHITUIIOB ¥ TIPaBUII, JIS)KAIIIUX B OCHOBE
COBPEMEHHOMW €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, 3HAHWK O CTPOSHUH, MHOTOOOpa3uu 1
0COOCHHOCTSIX KJIETKH, OPTaHU3Ma, TOIYJISAIHH, OMOIIEH03a, SKOCUCTEMBI, O BBITAIOIIUXCS
HAYYHBIX IOCTHKEHUSIX, COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH, TPUKJIATHBIX aCTIEKTax
Ouonormueckux 3HaHWH. [|J1s pa3BUTHS U MO IepKaHUS HHTEpeca 00yJaromuxcs K
OHMOJIOrHH HapsITy CO 3HAYUTEILHBIM 00bEMOM TEOPETUIECKOTO MaTepHalia B COJEPKaHUH
IPOTPaMMBI IO OMOJIOTHUHN TIPETyCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBIICHUS U Pa3BUTHS
TOW WJIM MHOM 00JIacTH OMOJIOTHH, BKJIAJIOM OTCUECTBECHHBIX M 3apy0eKHBIX YIEHBIX B
peleHrne BAXKHEHIITMX OMOJIOTUUECKUX M IKOJOTUUECKUX MPOOIeM.

Heap n3yvyenns yueOHOro npeamMera «bruonorus» Ha yriyoJEHHOM ypOBHE —
OBJIaJICHHE 00YYAIOIMMHUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHAIBLHOW OpraHU3aIiuu
’KUBBIX CHCTEM Pa3HOTO PaHra U MPHOOPETCHHE YMEHUI UCIIOJIb30BaTh 3TH 3HAHUS B
dhopMUpOBaHUH MHTEpPECA K OMPEIeIEHHON 001acTH TPodecCcHoHaIbHOM IS TEILHOCTH,
CBSI3aHHOM ¢ OMOJIOTHEH, WU K BBIOOPY YUEeOHOTO 3aBEACHHUS IS MPOAOJIKEHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

JlocTkenue 1ienu u3ydeHus ydeoHoro npeameta «buonorusy» Ha yriyOonéHHOM
YpOBHE 00€CTIeunBaeTCs PEIICHUEM CIISAYIONNX 3a0a4:

OCBOCHHUE 00YUaIOIUMHUCS CHCTEMbI OMOJIOTHYCCKUX 3HAHHI: 00 OCHOBHBIX
OMOJIOTMYECKUX TCOPHIX, KOHIEIIIINUIX, THITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPaBUIIaX,
COCTaBJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O CTPOCHUH,
MHOT'000pa3uH M OCOOEHHOCTSAX OMOJIOTHICCKIX CHCTEM (KJICTKA, OPTaHU3M, MOITYIISAINS,
BHJI, OMOTeOIIeHO03, OMocdepa); 0 BBIIAOITNXCS OTKPBITHAX M COBPEMEHHBIX HCCIICTIOBAHUSIX
B OMOJIOTHH;

03HAKOMJICHHE O0YYaIOIINXCsl C METOAaMU MTO3HAHUS KUBOW MIPUPO/IBI:
UCCIIEIOBATEILCKUMU METOJJaMU OUOJIOTUYECKUX HAYK (MOJICKYJISIPHOU U KIETOUYHOU



OO0, YMOPHUOIOTHH ¥ OUOJIOTHH Pa3BUTHUS, TCHETHKHU M CEJICKITNHN, OMOTEXHOIOTHU U
CUHTETHYECKOW OMOJIOTHH, IMaJICOHTOJIOTHUH, SKOJIOTHH ); METOJaMH CaMOCTOSITEIIBHOTO
MPOBECHUS OUOJIOTUYECKUX UCCIIEIOBAaHUMN B 1a0OpaTOPUU U B pupojie (HabtoaeHue,
HU3MEpPCHUE, FIKCIIEPUMEHT, MOJICITUPOBAHHE);

OBJIaJICHNE 00YJAIONTMMUCS YMEHUSIMHU: CAMOCTOSITEIIEHO HAaXOUTh, aHAIM3UPOBATH U
HCIIOJIb30BaTh OMOJIOrMYECKYI0 HHGOPMAIUIO; TT0JIH30BATHCS OMOJIOTHYECKOM
TEPMHUHOJIOTHEH U CUMBOJIUKOM; YCTAHABIMBATh CBSA3b MEXKIY Pa3BUTHEM OUOJIOTHH H
COIMAITEHO-3KOHOMHYECKUMH M 3KOJIOTHYECKUMH TIPOOJIEeMaMH YeJI0BEUECTBA; OICHUBATh
MIOCTIEICTBUS CBOCH JIEATETHPHOCTH 110 OTHOIICHHUIO K OKPYKAIOIIeH MPUPOTHOH Cpee,
COOCTBEHHOMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX JTHOJIeH; 000CHOBBIBATH U COOJIIOIATh
MepbI MPOPMITAKTUKHA HH(PEKITMOHHBIX 3a00JICBaHU, MPpaBHUJIa TTOBEACHUS B IPUPOC U
oOecrieueHus1 6€30NMaCHOCTH COOCTBEHHOM JKU3HEACSITCIEHOCTH B YPE3BBIUAHBIX CUTYAITUSIX
MIPUPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTeprU30BaTh COBPEMEHHBIC HAYIHBIC
OTKPBITHS B 00J1aCTH OMOJIOTUH,

Pa3BUTHUC Y O6y‘IaIOHII/IXCSI HHTCJUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTE B
MponeCcCC 3HAKOMCTBA C BbIAAIOIMMMHUCA OTKPBITUAMHU U COBPCMCHHBIMH HCCJIICAOBAHUAMUA B
6I/IOJIOFI/II/I, peuiacMbIMH CTO HpO6HCMaMI/I, MGTO)IOHOFHCﬁ OMOJIOTHYECKOT'O HCCIICO0BaHUA,
IMPOBCACHUSA SKCIICPUMCHTAJIbHBIX HCCHC}IOB&HHﬁ, peuICHUA OMOJIOTHYECKHUX 3ajJay,
MOICIIMPOBAHUA OMOJIOTHYECKUX O0OBEKTOB U IMpOoncCCOB,

BOCITUTAHHE Y 00YUYAIOIINXCS IIEHHOCTHOTO OTHOIICHUS K )KHBOM IIPUPO/IE B 1IEJIOM U
K OTJCIBHBIM €€ 00bEeKTaM U SABJICHUSAM; (OPMUPOBAHUE PKOJIOTHUCCKOHN, TCHETUIECKOM
IPaMOTHOCTH, OOIIEH KyJIbTYphI TIOBEJICHHS B MPUPOJIC; MHTETPAIIMH €CTECTBEHHO -HAYYHBIX
3HAHUM;

npuoOpeTeHrne 00yJyarIMMUCI KOMIIETEHTHOCTH B PallMOHAIbHOM
MPUPOAOIIONH30BaHNH (COOIOIEHUE TIPABUII MIOBEJICHUS B IPUPOJIE, OXPAHBI BUIOB,
IKOCHUCTEM, Orochephl), COXpaHEHHH COOCTBEHHOTO 3I0POBbS M 3JI0POBBS OKPYKAIOITUX
JroJien (coOmoaeHrs Mep npodUIIaKTUKK 3a00J1eBaHni, o0ecrieueHre 6€30macHOCTH
KU3ZHEJEATEILHOCTH B UPE3BBIYAHBIX CUTYAIMSIX IPUPOTHOTO ¥ TEXHOTEHHOT'O XapaKTepa)
Ha OCHOBE HCIIOJIH30BAHUS OMOJIOTMYECKUX 3HAHWN U YMEHUI B IOBCEIHEBHOW KU3HH;

CO37aHue YCIOBHH /JI OCO3HAHHOTO BBIOOPA 00YUYaIONMMUCS UHIUBUTYaTbHON
o0pa3oBaTeIbHON TPACKTOPHH, CIIOCOOCTBYIOIIEH MOCIEAYIONEMY MPOheCCHOHATHHOMY
CaMOOIIPEICIICHNI0, B COOTBETCTBUHU C MHIANBUIYAIbHBIMU HHTEpPECAMU U TTOTPEOHOCTIIMU
peruoHa.

OO611ee ynciIo YacoB, OTBEJCHHBIX HA U3YYEHUE OMOJIOTHUHU Ha YIITYOJICHHOM YPOBHE
cpeaHero oomero oopa3oBanus, cocrabiseT 204 gaca: B 10 kiracce — 102 gaca (3 yaca B
Henento), B 11 kinacce — 102 yaca (3 yaca B Hef1elio0).

OT60p opraHU3alMOHHBIX (HOPM, METOJOB M CPEACTB 00yUCHUS OHOIOTHH
OCYIIECTBIIICTCS C YIETOM CHCIU(HUKN €ro COJIepKaHUs M HAIIPaBJICHHOCTH Ha
MIPOJIODKEHUE OMOJIOTHYECKOT0 00Opa30BaHUsS B OPraHU3AIUAX CPEITHETO
Mpo(hEeCCHOHAIBHOTO U BBICIIET0 00pa30BaHUS.

OO0s13aTeNnbHBIM YCIOBHUEM TIPU 00y4eHHUU OMOJIOTHUU HA YI1yOJIEHHOM YPOBHE
SIBJISICTCS TIPOBEICHUE JTa00PaTOPHBIX U MPaKTHIYECKUX paboT. Takxke yuactue
00yYarOIIMXCS B BBHITIOJHEHUH MPOSKTHHIX U YY€OHO-HCCIIEIOBATEIbCKUX Pa0OT, TEMaTHKA



KOTOPBIX OIPEAEIISIETCS YUUTEIEM Ha OCHOBE UMEIOIIMXCSI MAaTEPUATIBHO-TEXHUYECKUX
PECYPCOB M MECTHBIX NPUPOJHBIX YCIOBUM.



Ilnannpyembie pe3yjbTAaThl OCBOEHUSI MPOrPaMMbI 110 OMOJIOTHH HA YPOBHE
cpeaHero ooduero oOpa3zoBaHus

JInuHOCTHBIE pe3yJIbTaThI

OI'OC COOQO ycranaBiuBaeT TpeOOBAHUA K Pe3yJibTaTaM OCBOSHUS 00 y4arOIUMHUCS
MporpaMM CpeIHEeTo 00111ero 00pa3oBaHus: JIMUHOCTHBIE, METANIPEIMETHbIC U MTPEMETHBIC.

B cTpykType TMUHOCTHBIX PE3YIbTATOB OCBOEHUS IPOrPAMMBbI 110 OMOJIOTUU
BBIJICJICHBI CJIETYIONINE COCTABISAIONINE: OCO3HAHNE 00YYatOUIMMUCS POCCUMCKOM
IPAKIaHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIIBHOCTH U
CaMOOIIPEACIICHNIO, HATMYME MOTUBAIIMHU K 00YYEHHIO OMOJIOTHH, LIeJIeHAPaBICHHOE
pa3BUTHE BHYTPEHHUX YOCKICHUI TUYHOCTH Ha OCHOBE KITFOYEBBIX IEHHOCTEH U
HCTOPUYECKUX TPATULMNA pa3BUTHsI OMOJIOTrMYECKOr0 3HAaHUS, TOTOBHOCTh U CIIOCOOHOCTh
00y4aromuXxcs PyKOBOJICTBOBATHCS B CBOEH JESATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMU, IPUCYIIUMHU CUCTEME OMOJIOTHYECKOTO 00pa30BaHusl, HaJTU4Ke
MPaBOCO3HAHUS IKOJIOTMUECKOU KYJIbTYpbl, CHOCOOHOCTH CTaBUTh LIETU U CTPOUTH
’KU3HEHHBIE TUIaHBbI.

JIMYHOCTHBIC PE3yJbTaThl OCBOSHHUS MPOTPAMMBI TI0 OMOJIOTHH JTOCTUTAIOTCS B
€MHCTBE YU4EOHOUM M BOCITUTATEIbHON NEATEIIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMHU
POCCUHUCKUMU COIMOKYIBTYPHBIMH, HCTOPUUECKUMHU U TyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMH, MIPUHITBIMU B OOIIECTBE MTPaBUJIAMH M HOPMaMU TTOBEJICHUS 1 CTIOCOOCTBYIOT
mpoliieccaM CaMOIIO3HAHUSI, CAMOBOCIIUTAHUS M CAMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEH
MO3UIIMH JIMYHOCTH, TTATPUOTU3MA M YBAXXEHUS K 3aKOHY M MPABOMOPSIKY, YEIOBEKY TPyAa U
CTapIieMy IMOKOJICHHIO, B3aUMHOT'0 YBOXKEHHS, OCPEIKHOTO OTHOIICHUS K KYyJIbTYPHOMY
HACJICJUIO U TPATUIIUSIM MHOTOHAIIMOHAILHOTO Hapoaa Poccutickoit dexneparuu, mpupojie u
OKpY>KaroIei cpeje.

JIMYHOCTHBIC PE3yJbTaThl OCBOSHUS YU4eOHOTO MpeaMeTa « bBHoorus» TOMKHBI
OTpakaTh TOTOBHOCTH 1 CIIOCOOHOCTH 00YYaIOIMMUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOM
BHYTPEHHEN MO3UIUEHN JUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALIN M, TTO3UTUBHBIX
BHYTPEHHUX YOCKICHHH, COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
o011ecTBa, pacIMPEeHHE )KU3HEHHOTO OIBITA U OIBITA ASATEILHOCTH B MPOIECCE peaanu3aliuu
OCHOBHBIX HalpaBJICHUIN BOCIIMTATEIbHON AEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxx1aHCKOTO BOCIIUTAHUS :

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3HUIIMHU 00yUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBOKEHHE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOH JCSITEILHOCTH TIPHU CO3TaHUH YICOHBIX
MIPOEKTOB, PEUICHNUN YUEOHBIX U MO3HABATEIbHBIX 3a7]a4, BHITIOJHEHUN OMOJIOTMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTD OMPEIENISITh COOCTBEHHYIO TTO3HUITHIO TI0 OTHOIICHUIO K SIBICHUSAM
COBPEMEHHOM XKU3HU U OOBSICHATH e€;



YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOEXKACHUSAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJTHUUYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJHEHUS yUE€OHBIX,
MO3HABATENBHBIX U UCCIIEIOBATEIbCKUX 3a7]a4, YBAXKUTEIHBHOTO OTHOLICHUSI K MHEHUIO
OMIMOHEHTOB MIPU OOCYXIACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPKAHNS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;
2) NaTpuOTUYECKOr0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpaKJaHCKOW UICHTUYHOCTH, MATPUOTU3MA,
YBAKEHUS K CBOEMY HApOAY, UyBCTBA OTBETCTBEHHOCTH Tepe PoauHoM, ropaoCcTH 3a CBOM
Kpail, cBOI0 PoanHy, CBOM SI3BIK U KYJIBTYPY, NPOIIJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapoaa Poccuu;

INEHHOCTHOC OTHOMICHUC K MPUPOAHOMY HACICOANUIO U TAMSATHUKAM IIPUPO/JIHI,
JOCTHNXXCHUAM Poccuu B HAaYKC, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYIC,

CIIOCOOHOCTD OLCHHUBATDH BKJIa pOCCHfICKPIX y‘IéHBIX B CTAHOBJICHUC U PA3BUTHC
6I/IOJIOFI/II/I, MMOHMMAaHHs 3HAaUY€HUsI OMOJIOTMH B TO3HAHUH 3aKOHOB MMpupoabl, B )KU3HHU
YCJIOBCKA U COBPCMCHHOT'O 06III€CTBa;

ujelHas yoex1EHHOCTh, TOTOBHOCTD K CITY>KEeHHIO U 3ammuTe OTedyecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA !
OCO3HAHUC NYXOBHBIX HCHHOCTCfI pOCCHﬁCKOI’O HapoJa,
C(i)OpMI/IpOBaHHOCTL HPaBCTBCHHOI'O CO3HAHUA, STUUCCKOT'O ITOBCIACHUA,

CIIOCOOHOCTD OIEHMBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOMM POJUTENSAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHS IECHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUM C TPAAULUSIMU
HaponoB Poccuuy;

4) 5CTETUYECKOTr0 BOCITUTAHUSA:

ACTETHUYECKOE OTHOIIICHUE K MUPY, BKJIIOUasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUIA;

IIOHMMAaHHNE€ 5MOIIMOHAJIBHOI'O BOB,Z[GI?ICTBH?I JKHUBOU IIpupoAbl U e€ OCHHOCTH,

I'OTOBHOCTBb K CAMOBBIPA’XCHHUIO B PA3HBIX BHAAaX UCKYCCTBA, CTPCMIICHHUC IIPOABIIATD
KadycCTBa TBOp‘—IGCKOfI JINYHOCTH,

5) dbusudeckoro BocnuTanusi, GOPMUPOBAHUS KYIBTYPHI 3JOPOBBS U YMOIIMOHATEHOTO
OJlaronoyyyusi:

MMOHUMaHUE M pPeaau3alys 3J0poBOTO U 0€301MacHOTO 00pasa Ku3HH (310pOBOE
MATaHHUE, COOJIIOICHIE THTHCHUYCCKUX TIPABUJI U HOPM, COQTAaHCUPOBAHHBIN PEKUM 3aHITHI



U OTJIbIXa, PeryysipHas pu3anyeckas akTUBHOCTh), O€pEKHOr0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOUIEHUS! K COOCTBEHHOMY (DU3MYECKOMY U MICUXUUYECKOMY 3/10POBBIO;

IMOHMMAaHHC NCHHOCTH IIPaBUJI MHAWBHUAYAJIBHOT'O 1 KOJUICKTUBHOT'O 0e30I1acHOTO
MOBCACHHA B CUTyallUAX, YI'POKAIOINUX 300POBbIO U ) KU3HU J'IIOI[CfI;

OCO3HAHME MOCJIEACTBUI U HENPUATHS BPEIHbBIX IPUBBIUEK (YIIOTPEOIEHUS aIKOT OIS,
HAapKOTHKOB, KYpEeHHS);

6) TPyJ10BOI'O BOCIIUTAHUS:
TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYAOTIO0HE;

TOTOBHOCTbH K aKTUBHOM ACATCIIBHOCTHU TEXHOJIOTUYECKOU U COHHaHBHOfI
HaIlPaBJICHHOCTH, CIIOCOOHOCTD HWHUIIMUPOBATDH, INIAHUPOBATb U CAMOCTOATCIIbHO BBIIIOJIHATDH
TaKYI0 ACATCIbHOCTD,

MHTEPEC K pa3InuHbIM chepam mpodeccroHaaIbHOM AesTeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BHIOOP OyayIiel npodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CTIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOpa30BaHUIO HA IPOTSHKCHUH
BCEM JKU3HHU;

7) 9KOJIOTUYE€CKOT0 BOCIIUTAHUS:

9KOJIOTUUYECKH 11e7Iec000pa3HOe OTHOIIEHNE K TPUPOJIe KaK NCTOYHUKY KM3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBAHUS,

IMOBBIIICHHUEC YPOBHA AKOJIOTUYECKOM KYJIbTYPbI: HpI/IO6p€T€HI/I€ OIIbITA IIJIAHWPOBAHUA
IMOCTYIIKOB M OLICHKH MX BO3MOKHBIX I'[OCJ'IG,IICTBI/Iﬁ JJIA 0pr>1<a}0meﬁ CpCanI;

OCO3HaHME TI100aJTEHOTO XapaKTepa IKOJIOTMICCKHUX l'IpO6JIGM )41 HYTCﬁ HUX PCIHICHUA,

CIOCOOHOCTH MCTIOJIB30BATh MPUOOPETaAEMBbIE TIPH U3YUECHUN OMOJIOTUN 3HAHUS U
YMEHHUS MPH PEIICHUN TIPOOJIEM, CBS3aHHBIX C PAllMOHAILHBIM IIPUPOIOIOIB30BAHUEM
(coburoieHNe MpaBWIT MMOBEACHHS B PUPOJIC, HAITPABICHHBIX HA COXPAHCHHUE PAaBHOBECHS B
IKOCHUCTEMaX, OXpaHy BHIOB, IKOCHUCTEM, Ouochepsl);

AKTUBHOE HEINPHUATHE JCUCTBUM, MPUHOCAIIUX BPE OKPYKAIOIIEH PUPOTHOU CPEE,
yYMEHHE MPOTHO3UPOBATH HEOJArOMPHUATHBIE YKOJIOTHYSCKHUE TIOCIICICTBUS
NPEeANTPUHUMAEMBIX ICMCTBUN U TIPEIOTBpAIIATh UX;

HaJIMYKUC PA3BUTOI'O0 3KOJIOTHYCCKOI'O MBIIIJICHUA, AKOJIOTHYECKOM KYJIbTYPBhI, OIIbITA
ACATCIIBHOCTH AKOJIOTUYECKOM HAIIPpaBJICHHOCTH, YMCHHUA PYKOBOACTBOBATLCA UMHU B
HOBHaBaTeHBHOﬁ, KOMMYHI/IKaTPIBHOﬁ n COI.IPIEU'IBHOﬁ IMPAaKTUKC, TOTOBHOCTH K YY4aCTHIO B
Hp&KTH‘-ICCKOfI ACATCIBHOCTHU AKOJIOTUYECKOM HAIIPaBJICHHOCTH,

8) HEHHOCTU HAYYHOTO MTO3HAHUS |

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU U OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha AUAIOre KyJIbTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHHUE SI3IKOBOM M UMTATEIBCKOM KYJIBTYpPhI KaK CpEJICTBA
B3aUMOJICMCTBUS MEXKIY JIFOAbMU U ITIO3HAHHS MUPA;



MOHUMaHHUe cneupuKr ONOJIOTMHU KaK HAyKH, OCO3HaHUA €€ posiu B (POPMUPOBAHUU
PalMOHAIEHOTO HAYYHOI'O MBIIIEHUS, CO3JJaHUU LEI0CTHOTO PEICTaBIeHUs 00
OKpPYXaIoIlleM MUPE KaK O €JUHCTBE IPUPObI, YEJIOBEKA U 00ILIECTBA, B TO3HAHUU
MPUPOAHBIX 3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXPAaHEHUS TPUPOJHOTO PaBHOBECHS;

yOeXKAEHHOCTDh B 3HAUUMOCTH OMOJIOTHH JIJ11 COBPEMEHHOM LIMBHIIM3AUU:
oOecrieyeHus HOBOTO YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3aHIE MEePCIEKTUBHBIX
OMOTEXHOJIOTUM, CITIOCOOHBIX PellaTh PECypCHbIE MPOOIEMBbI PA3BUTHSI YEJIOBEUECTBA,
MOKMCKA MyTEH BBIX0J1a U3 II00aJbHBIX HKOJIOTHYECKUX MPpoOeM u oOecreueHus nepexoaa K
YCTOWYUBOMY Pa3BUTHUIO, PALIMOHATIBHOMY MCIOJIb30BAHUIO IPUPOJIHBIX PECYPCOB U
(GOpMHPOBAHUIO HOBBIX CTaHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OUOJIOTHYECKUX 3HAHUHN B LIEJISAX MOBBIIICHUS
oO11el KyJlbTypbl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTABHOM YacTH
(GyHKUIMOHAIBHONW IPAMOTHOCTH O0y4Yaromuxcs, GopMupyeMoi Ipu u3y4yeHur OUOJIOTHH;

IMOHUMAHHC CYNIHOCTHU MCTOHOB ITO3HAHUS, HCITIOJIb3YCMbIX B CCTCCTBCHHbBIX HAYKaX,
CIIOCOOHOCTH MCHOIb30BaTh MMOJIY4aCMbIC 3HAHUA JI aHAJIN3a U OOBSICHEHHS SIBIICHUI
OKPYKAaromero Mupa U nmpoucxoadamux B HEM HSMCHGHHﬁ, YMCHHUC ICJIaTh 000CHOBaHHBIE
3aKJIIOUCHUSA Ha OCHOBC HAYYHBIX (baKTOB U UMCHOIUXCA JAHHBIX C OCJIBIO MMOJTYUCHHA
AOCTOBCPHBIX BBIBO OB,

CIIOCOOHOCTH CAMOCTOSITEILHO HMCITOJIb30BaTh OMOJIOrMUECKHAE 3HAHUS I peIICHUA
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX,

OCO3HaHHC ICHHOCTHU HaquOﬁ ACATCIbHOCTH, TOTOBHOCTB OCYHICCTBIIATH IIPOCKTHYIO
" UCCIJICOOBATCIIbCKYIO NCATCIIbBHOCTD MHINBUAYAJIIBHO U B I'PYIIIIC,

TOTOBHOCTH M CIIOCOOHOCTB K HEITPEPHIBHOMY 00Pa30BaHHIO U CaMOOOPa30BaHHUIO, K
AKTUBHOMY TIOJTyYSHUIO HOBBIX 3HAHHU 110 OMOJIOTUN B COOTBETCTBUH C KU3HEHHBIMHU
MOTPEOHOCTIMU.

MeTanpeaMeTHble pe3yabTaThI

MeranpeaMeTHbIC pe3yIbTaThl OCBOCHUS yUeOHOT0 TIpeameTa «bruomaorusy
BKJTIOYAIOT: 3HAUYUMBIC JIJIs1 (DOPMUPOBAHUSI MUPOBO33PCHUS 00YUAIOIIHXCS
MEKIMCIMIUIMHAPHBIC (MEKIIPEIMETHBIC) 00IICHAYYHBIC TTOHATHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CIEU(PUKY METOOB TTO3HAHMS, UCITOIB3YEMBIX B
€CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPTHUs, IBJICHUE, ITPOIIECC, CUCTEMa, HAyUHBIN (DAKT,
MIPUHITAII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, UCCICAOBaHNE, HAOIOICHHE,
M3MEpEHHE, SKCIIEPUMEHT U JIPyTHe); YHUBEpCaIbHbIe YueOHbIC IeCTBUS (TTO3HABATEIbHEIE,
KOMMYHHKATHBHBIC, PETYJISITUBHBIC), oOecTieunBaromme hopMupoBanne yHKIIMOHATbHON
IPaMOTHOCTH M COITMATIBHON KOMIIETEHIIMU 00YyUYaroIuXCsl; CIIOCOOHOCTh O0YUYaIOITUXCS
HCTOJIb30BAaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U
YHUBEpPCaJbHbIC YUeOHBIC ICHCTBHS B MO3HABATEIIHLHON 1 COLIMATBHOM MPAKTUKE.



B pesynbrare u3zydeHus OMOI0THU Ha YPOBHE CPEHETO 00111eT0 00pa3oBaHus y
oOyuaroiierocst 0ynyT chopMUpOBaHbI TO3HABATEIbHBIE YHUBEPCAJIbHBIC YUCOHbBIC
JEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS, PETYyIITHBHBIC
YHUBEPCAIbHBIC YIeOHBIC TCUCTBHSI, COBMECTHAS JCSITCIHHOCTD.

MeranpenMeTHbIE pe3yJIbTaThl OCBOSHHUS MPOTPAMMBI CPETHET0 0011IEeT0 00pa30BaHUs
JOJIKHBI OTPAXKATh:

OBnanecHNe YHUBEPCATBHBIME YICOHBIMU MTO3HABATEIIBHBIMU JICHCTBUSMU
1) 6a30BbIC TOrHYECKUE TESUCTBUS:

CaMOCTOATCIIBHO q)OpMyJII/IPOBaTB " aKTyaJIM3UpPOBATb HpO6HCMy, paccMaTpuBaThb e€
BCCCTOPOHHCE,

UCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI IOTUYECKOTO MBIILICHUS (aHAIK3a,
CUHTE3a, CpaBHEHUS, KiIacCudUKauu, 0000IIeHNS ), paCKPhIBATh CMBICT OMOJTOTUYECKUX
MOHATUHN (BBIIETSATh UX XapaKTEepHbIE TPU3HAKU, YCTAHABIMBATDH CBSI3H C IPYTUMHU
HOHSITUSIMHU);

OoNpCACIIATL LCIN ACATCIbHOCTH, 3alaBasd MAPaMCTPhl U KPUTCPUH UX TOCTHIKCHUA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIIBHOCTU C ITOCTABJICHHBIMU HCIIAAMU,

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHS I 00bsICHEHUS (DaKTOB U SBIICHUN KUBOU
IPUPOLBI;
CTPOMTH JIOTUYECKHE PacCyX/IeHUs (MHAYKTUBHBIE, €AYKTUBHBIE, 110 AaHAJIOTUN),

BBIABJIAATH 3aKOHOMCPHOCTH U ITPOTUBOPCHUSA B PACCMATPUBACMBIX SABJICHUAX,
Q)OpMy.HI/IpOBaTL BBIBOJABI U 3aKIIIOUYCHUA,

IIPUMEHSATH CXEMHO-MO/JIEJIBHBIE CPEACTBA JJIsl ITPEACTABIIEHUS CYIIECTBEHHBIX CBA3EH
¥ OTHOIICHHUH B M3y4aeMbIX OMOJOTUYECKUX O0BEKTAX, a TAKKE MPOTUBOPEUUN PA3HOTO
poJla, BBISIBICHHBIX B Pa3TUYHBIX MHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMBI C YIETOM aHaM3a UMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPCKTUBLI B ACATCIIBHOCTDb, OICHNUBATL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
OLOCHHUBATHb PUCKHU HOCJ'ICI[CTBI/II\/'I ACATCIBbHOCTH,

KOOPJIMHUPOBATH U BBIOJIHATH PA0OTY B YCIOBHSIX PEATHHOT0, BUPTYAIHHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBaTh KPEATHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX IMPOOIIEM.
2) 6a30BBIC HCCIICAOBATCIIBCKHAE ICHCTBUSA

BJIaJICTh HAaBBIKAMHU YY€OHO-UCCIIEIOBATEIbCKON U MIPOCKTHOM NE€ATEIbHOCTH,
HaBBIKAMU pa3pemeHus IPo0IeM, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3a]1a4, IPUMEHEHHUIO Pa3IUYHbIX METO/I0B
MMO3HAHUS;

WCMOJIB30BATh PA3JIMYHBIE BUJIBI JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €r0
UMHTEpIpETALUU, IPEOOPA30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIUSIX, B TOM YKCIIE TPU
CO3/IJaHUH YYEOHBIX U COIUATIbHBIX MPOEKTOB;



dbopMupOBaTh HAYYHBIN TUM MBIILICHUS, BIaAETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSAMHU U METO/IAMU;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a]]1aUl B 00pa30BaTEIbHON JIESITEIIbHOCTH U
KU3HEHHBIX CUTYaIIUIX;

BBISIBIIIT IPUYMHHO-CJIEICTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3a/1a4y, BBIJBUTATh
TUIOTE3Y €€ PEIIEHUs, HAXOAUTh apTyMEHTHI JUIsl JJOKA3aTeNIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PELIEHUS;

AHAJIM3UPOBATH ITOJTYUCHHBIC B XOJA€ PCIICHUS 3aaa49N PC3YJIbTaThl, KDUTHYCCKH
OLCHHUBATHb UX JOCTOBCPHOCTD, IPOTHO3UPOBATH U3MCHCHHEC B HOBLIX YCJIOBHAX;

AaBaTh OLICHKY HOBBIM CUTYyaAllUAM, OLICHUBATDH HpI/IO6peTéHHBIﬁ OIIBIT,

OCYIIECTBIISITH IIeJICHANPABIEHHBIN MOKUCK MEpeHoca CPENICTB U CIIOCOOOB JIEHCTBUA B
npodeccuoHaIbHYI0 Cpeny;

YMETb ICPCHOCUTDH 3HAHUA B ITO3HABATCIIBHYIO U IPAKTUYCCKYTO o0JacTu
KU3HCOACATCIIBHOCTHU,

YMCETb UHTCTPHUPOBATDH 3HAHUA U3 PA3HBIX IMMPCAMCTHBIX O6HaCTCﬁ;

BBIABUTATH HOBBIC UACH, IIPCJIATaTh OPUTHHAJIBHBIC ITOAXOAbI U PCHICHUSA, CTABUTDH
HpO6HCMLI " 3a1a4H1, JOITYCKAOIMUC aJIbTCPHATUBHLIC PCUHICHUS.

3) paboTa ¢ uHhOpMaIUCH:

OpPUEHTUPOBATHCS B PATUUHBIX UCTOYHUKAX MHGOPMAILINH (TEKCTE Y4EOHOTO
ocoOusi, HAYYHO-TIOMYJISIPHOM JIUTepaType, OMOJIOTMUECKHUX CIOBAPAX U CIIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHEeTE), aHamu3upoBaTh HHGOPMAIUIO PA3THYHBIX
BUJIOB M (JOPM TIPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ TOCTOBEPHOCTH U
HEMPOTUBOPEUYHBOCTb;

(GOopMyIIHPOBATH 3aMPOCHI U IPUMEHSTH Pa3IUYHBIC METOJIBI IIPH ITOUCKE U 0TOOpPE
Ooumosiorudeckoi nHopMau, He0OX0AMMOM ISl BBITIOJIHEHUS yIeOHBIX 3a/1a4;

IpUOOPETATh OMBIT UCTIOIB30BAHUS HH(DPOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIBTYPY AKTUBHOI'O UCIIOJIb30BaHUS PA3JIMYHBIX
ITIOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIIBHYIO (POpMY MpeACcTaBICHUS OMOIOTUIECKOMN
uHdopmaru (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTOE);

HCIIOJIb30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEJICTBA TP paboTe ¢ OMOIOTHYSCKON
nH(popManueit: TpUMEHITh XUMUYECKHE, GPU3NICCKUE U MAaTEMAaTHISCKUE 3HAKA U CHMBOJIHI,
dhopmyitbl, a00peBHaTypy, HOMEHKIIATYPY, UCIIOJIB30BaTh M MPEOOPa30BbIBATH 3HAKOBO-
CHMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH;

BJIaJICTh HABBIKAMHM PACIIO3HABAHMS U 3aIIMTHI HHPOpMaru, HHOOPMAIIMOHHON
0€3011aCHOCTH JINYHOCTH.

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMHN KOMMYHHUKATHUBHBIMHU I[GﬁCTBHSIMHZ

1) obenHwue:



OCYIIECTBIIATH KOMMYHHUKAIIUK BO BCeX chepax KMU3HU, aKTUBHO Y4aCTBOBATh B
JMAJIoTe UM JUCKYCCHUH MO CYIIECTBY 00CYK1aeMoil TeMbl (YyMEHUE 3a]]aBaTh BOTIPOCHI,
BBICKA3bIBATh CY’KJICHHS] OTHOCUTEIIBHO BBIMIOJHEHUSI TIpeIjiaraeMoi 3a1auu, YYUThIBaTh
MHTEPECHI U COTJIACOBAHHOCTh MO3UIIUNA IPYTUX YYACTHUKOB AHAJIOTA UM AUCKYCCUH);

pacno3HaBaTh HeBepOaIbHbIE CPEACTBA OOLIECHUS, TOHUMATh 3HAUEHHE COLMATbHBIX
3HAKOB, MPEANOCHIIIOK BOBHUKHOBEHUS! KOH(DJIMKTHBIX CUTYallUl, YMETh CMSTYaTh
KOH(DJIMKTBI U BECTU NIEPETOBOPHI;

BJIAICTh PA3IMYHBIMH CTIOCOOAMU OOIIEHUS U B3aMMO/ICHCTBUS, TOHUMATh HAMEPEHUS
JPYTHX JTIOJCH, IPOSBIISATh YBAXKUTEIHPHOE OTHOIIIEHNE K COOCCETHUKY M B KOPPEKTHOH
dbopme hopMyIHpOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB.

2) coBMeCTHas e TeIbHOCTD:

MOHUMATh U UCTIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUIYATbHON pabOThI

pU perieHu OMOIOrHYecKoil mMpobiieMbl, 000CHOBBIBATH HEOOXOUMOCTh MPUMEHEHUS
rpynmnoBsIX (OpPM B3aUMOACHCTBUS NP pPELICHUU YU4eOHOM 3a1a4u;

BBI6I/IpaTB TCMATUKY U MCTOAbI COBMCCTHBIX }IGIZCTBHﬁ C y‘léTOM 06IIII/IX HHTCPCCOB U
BO3MOXKHOCTEH KaXXa0Io 4JICHAa KOJIJICKTHUBA,

NIPUHUMATH 1IeJId COBMECTHOM ESITEIbHOCTH, OPTraHN30BBIBATh M KOOPJIUHUPOBATH
JENCTBUS 1O €€ TOCTHXKEHUIO: COCTABIIATH IUIAH JEHCTBUH, paclpeAesisaTh PO C yUETOM
MHEHUHN y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIa/ia M KaXKIOTO YYaCTHUKA KOMAaH/IbI B OOIIIHIA
pe3yIbTAT 0 pa3padOTaHHBIM KPUTEPHUSIM;

IpeaJiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UAEHU C MTO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTHYECKON 3HAYMMOCTH;

OCYIICCTBJIATDH ITO3UTUBHOC CTPATCTUYICCKOC ITOBCACHUC B PA3JIMYHBIX CUTYalIUAX,
IIPOABJIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HMHHUIMaTUBHBIM.

OBnajieHre YHUBEPCAIBHBIMU PETYISTUBHBIMU JACHCTBUAMMU:
1) camoopranuzanusi:

HCIOJIL30BaTh OMOJIOTHYECKUE 3HAHUS JJIA BBISIBJICHH A HpO6J’ICM N UX PCHICHUA B
KN3HCHHBIX U y‘—Ie6HBIX CUTyaluAX;

BBIOMpaTh HA OCHOBE OMOJIOTHYCCKUX 3HAHHH IICJICBBIC M CMBICIIOBBIC YCTAHOBKH B
CBOUX JICUCTBUSX U MOCTYIIKaX MO OTHOIIEHHUIO K )KUBOU MPHUPOJIE, CBOEMY 30POBBIO U
310POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYIIECTBIISTh TO3HABATEIBHYIO JIESITEIIbHOCTD, BBISIBISATh
npoOJieMbl, CTaBUTH U (OPMYJIUPOBATh COOCTBEHHBIE 3a/1a4uu B 00pa30BaTEIbHOMN
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



CaMOCTOSITEIbHO COCTABJIATH IJIaH PEHICHUS MPOOIEMBbI C YYETOM UMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
paclIMpATh paMKH Y4eOHOTO IPEeIMETAa Ha OCHOBE JINYHBIX MPEANOUYTEHUN;

JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

Coco0CTBOBATH (HOPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOU 3PYIULIUU B PA3HBIX
00JacTsAX 3HaHUH, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTh OLICHKY HOBBIM CUTYyallUAM, BHOCUTDH KOPPCKTUBLI B ACATCIIBHOCTL, OIICHUBATDH
COOTBCTCTBHC PCIYJILTATOB LICIIAM;

BJIa/IETh HaBBIKAMU MO3HABATEIBLHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JNENUCTBHUI U MBICIIUTENIBHBIX TPOIIECCOB, UX PE3YJIHTATOB U OCHOBAaHMI, UCIIOJIb30BATh
npu€Mbl pedIeKCUu ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OIIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
MPUHUMATh MOTHBBI M @pTYMEHTHI APYTUX MIPU aHATU3€E PE3YyJIbTaTOB JICITCIIHHOCTH;
3) npuHsaTHE Ce0s U IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHATIN3€ PE3YJIHTATOB JEATEIBLHOCTH;
NpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIMUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOT0 YEIOBEKA.

IIpenmeTHbIe pe3yJibTAThI

[IpenmeTHbBIE pe3yabTaThl OCBOCHUS COJEPKaHUs yueOHoro nmpeameTa «buonorus» Ha
yrayOn€HHOM YPOBHE OPUEHTHUPOBAHBI HA 0OecTieueHne MPOoPUIBbHOTO 00yUeHNUs
oOydarommxcs ounonorur. OHM BKITIOYAIOT: crienududeckue st OMoI0OTUH Hay9YHbIC 3HAHMSI,
YMEHUS U CIIOCOOBI IEWCTBUIA 110 OCBOCHHIO, MHTEPIIPETAIINU U TIPEOOPa30BaHUIO 3HAHU,
BUJIBI IEATEILHOCTH 10 MTOJIYYSHHIO HOBBIX 3HAHUI M X IPUMEHEHUIO B Pa3TUYHBIX
y4eOHBIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX cUTyanusiX. [IpeMeTHbIe pe3ynbTaThl
MIPEICTABIICHBI TI0 TOJIaM U3yUYEHUSI.

[IpeameTHble pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorusa» B 10 knacce
JOJKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBECHHBIX
HayK, B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB
MPUPOJIbI U PEIICHUHU TPOOJIEM PallMOHATIBLHOIO MPUPOAONOIB30BAHUS, O BKIAIE
POCCUHCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHUY;



BIIQJICHUE CUCTEMOI OMOJIOTMYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIOJIAraronue
OMOJIOrMYE€CKHE TEPMUHBI U MIOHATHS (3KU3Hb, KJIETKA, OPraHu3M, METabO0JIM3M, TOMEOCTa3,
CaMOPETYJISILNS, CAMOBOCIIPOU3BEACHUE, HACIIEICTBEHHOCTh, U3MEHYMUBOCTD, POCT U
pa3BuTue), Ouosiornueckue teopuu (knerounas treopust T. lIsanuna, M. lllneiinena, P.
BupxoBa, xpoMmocomHasi Teopusi HacaeacTBeHHocTH T. Moprana), yuenust (H. Y. BaBunosa
— 0 IIEHTpaxX MHOT000pa3usi U MPOUCXOXKICHUS KyJIbTYPHBIX PACTEHUI ), 3aKOHBI
(enmHOOOpAa3Usi TOTOMKOB MEPBOrO MOKOJICHUS, PACIICIVICHUSI, YUCTOTHI TAMET,
HE3aBUCUMOT0 HacaenoBanus ['. MeHaens, roMOJIOrHYECKUX PAJIOB B HACIEACTBEHHOU
m3menunBocty H. V. BaBuiosa), npuHIUIb (KOMILUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HaYYHOT'O TIO3HAHUS, UCIIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX 00bEKTOB (ONMCaHUE, U3MEpPEHUE, HabJI0IeHHE,
HKCIIEPUMEHT);

YMEHHE BBIJICIATH CYIIECTBEHHbBIC PU3HAKU: BUPYCOB, KIIETOK IPOKAPUOT U
AYKapUOT, OJTHOKJIETOYHBIX K MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIE OaKTEepHUid,
rpu0OOB, paCTeHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTAaHOB M CUCTEM OPTaHOB PAaCTCHUH,
KWBOTHBIX, YEJIOBEKA, MPOIIECCOB KU3HEICATECIBbHOCTH, MTPOTEKAIOIINX B OpraHU3Max
pacTeHU, )KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKHUX MPOIECCOB: OOMEHA BEIIECTB
(MeTabonu3M), IpeBpaIleHUs SHEPTUHU, OPOKEHHUSI, aBTOTPO(DHOTO U TETEPOTPOPHOTO TUIIOB
nuTaHus, GOTOCUHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a, raMeToreHe3a, SMOprUoreHesa,
MOCTAIMOPHOHAJIBHOTO Pa3BUTHSI, PA3MHOKEHHUSI, MHANBUIYATLHOTO Pa3BUTHUSI OPraHU3Ma
(oHTOTEeHE3a), B3aMMOJICCTBUS IT'€HOB, reTepo31ca, HCKYCCTBEHHOTO 0TOOPa;

yYMEHHE yCTaHABIMBATH B3aUMOCBSI3H MEXITy OPTaHOHMIaMHU KIETKU U X QyHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEel U X QYHKIUSIMHU, MEKy OpTaHAMH U CUCTEMaMH
OpPTaHOB y PacTeHUH, )KUBOTHBIX M YEJIOBEKA U UX (DYHKIIUAMHU, MEXKy CHCTEMaMU OPTaHOB
1 BX QYHKIMSIMH, MKy dTariaMd oOMEeHa BEIIEeCTB, ATallaMU KJIETOYHOTO IUKJIIA U
’KU3HCHHBIX [IUKJIOB OPTaHU3MOB, dTallaMHA SMOPHUOHAILHOTO Pa3BUTHS, TCHOTUIIOM U
dbenoruroM, peHoTHIOM U haKTOpaMH Cpelibl OOUTAHUS;

YMCHHUC BBIABJIATH OTIMUYUTCIIBHBIC IIPU3HAKHU JKUBBIX CUCTCM, B TOM YHUCJIC paCTeHHﬁ,
JKUBOTHBIX N YCJIIOBCKA,

YMEHHUE UCTIOIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIAKY ISl 1OKA3aTEJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CHUCTEMATUYECKHUX TPYIIL;

YMCHHUC PCIIATh OMOJIOTHYECKHE 3aJa49M, BBIABIIATH IPUYHMHHO-CICACTBCHHBIC CBA3H
MCIKAY UCCIICAYCMbBIMHU OMOJIOrHYECKUMHU ImponeccCcaMu U sABJICHHUAMUA, ACJIaTh BBIBOALI U
IIPOrdHO3bl HAa OCHOBAHHWM ITOJYYCHHBIX PC3YJIbTATOB,

YMEHUE BBITIOTHATH Ja00paTOPHBIC U MPAKTHYECKHUE PaOOTHI, COOMIOAATH MPaBUiIa TIPU
pabote ¢ yueOHBIM U Ta0OPATOPHBIM 000PYOBAHUEM;

YMCHHUC BBIABUT'ATb I'MIIOTC3bI, IIPOBCPATH UX OKCIICPUMCHTAJIbHBIMU CPCACTBAMU,
(I)OpMy.]'H/Ip}ISI OCJIb UCCIICAOBAHMA, aHAJIN3UPOBATD ITIOJIYYCHHBIC PE3YJIbTATEI U ACJIATh
BBIBOJHBI,



YMEHHE Y4acCTBOBaTh B yU€OHO-HCCIIEIOBATEILCKON paboTe M0 OMOJIOTUH, SIKOJIOTUH U
MEIUITMHE, TPOBOAMMOM Ha 0a3e MIKOJLHBIX HAYYHBIX OOIIECTB, U IMMyOJUYHO MPEACTABIATh
MOJIYYCHHBIC PE3YJIBTAThl HA YUEHUICCKUX KOHPEPEHITUX;

YMEHHUE OLIEHUBATh STUYECKHUE aCIEKThl COBPEMEHHBIX UCCIIEIOBaHUI B 00J1acTH
OMOJIOTMHU U MEIUIIUHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOIOTBOPEHUE, HAPABICHHOE
M3MEHEHHE TeHOMA U CO3/IaHue TPAHCTE€HHBIX OPTaHU3MOB);

yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIiei mpodeccruoHaaibHON
JESTEIHPHOCTH B 00JIACTH OMOJIOTUH, METUITNHBI, ONOTEXHOJIOTHH, BETCPHUHAPUH, CEITHCKOTO
XO03SICTBA, TUIIICBOW MPOMBINIIICHHOCTH, YTIyOJIsTh MO3HABATEILHBI HHTEPEC,
HaIPaBJICHHBIA HA OCO3HAHHBIA BEIOOP COOTBETCTBYIOIICH MPOPECCUU U TIPOJAOIKCHUE
OHMOIOrMUeCKOTro 00pa30BaHUs B OpraHU3AIUAX CPETHEr0 MPO(heCCHOHATBFHOTO U BBICIIIETO
oOpa3zoBaHus.

IIpenmeTHble pe3yJabTaThl OCBOCHUS yueOHOTO nipenmera «buonorus» B 11 kiacce
JOJIKHBI OTPaKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBCHHBIX
HayK, B (DOPMHPOBAHUY COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B IIO3HAHUH
3aKOHOB MPUPOJIbI M PEIICHUH SKOJOTHYECKHUX MTPOOJIEM YeJIOBEUYECTBA, a TAK)KE B PEIICHUU
BOTIPOCOB PAIIMOHATIBLHOTO TPHUPOIOIIOIB30BAHNUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO
OTHOIIICHMS K IPUPOJIC, OOIIECTBY, YCIIOBEKY, O BKJIaJC POCCUHUCKUX U 3apyOCHKHBIX YUEHBIX-
OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJIETh CUCTEMOI OMOJIOTHYECKUX 3HaHUM, KOTOpas BKIIOYAET OIpeIesIeHUs
¥ TTOHUMAaHKE CYIIHOCTH OCHOBOIIOJIATratoIINX OMOIOTUYECKUX TEPMUHOB U MOHATHI (BU/I,
sKocucTeMa, brocdepa), buonoruyeckue Teopuu (3BomtononHas teopust Y. Jlapeuna,
CUHTeTHYecKasi Teopusi sBoutoun), yueHus (A. H. CeBepiioBa — 0 myTsX U HaIpaBJICHUSIX
sBomonnu, B.U. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOT0 paBHOBecHs JIK.
Xapau u B. Baitn6epra, 3aposbieBoro cxoactsa K. M. bapa), npasuna (Munumyma FO.
JIubuxa, 2KOJIOTHYECKON MUPaMUIbl SHEPTUH ), TUITOTE3bI (TunoTe3a «mupa PHK» V.
I'unbepra);

YMEHHE BJIaJIeTh OCHOBHBIMH METOJIaMU HAYYHOT'O MTO3HAHWSI, HCTIOTh3YEMbIMHU B
OHMOJIOTMUECKUX HCCIICTIOBAHUAX JKUBBIX 00BEKTOB M SKOCUCTEM (OTHCAaHHEe, U3MEPCHHE,
HaOJI0/ICHNE, SKCIIEPUMEHT), CIIOCO0aMU BBISIBJICHUS U OLICHKH aHTPOMOTEHHBIX H3MEHEHHIHA
B TIPUPO/IE;

YMEHHE BBIJICIIATH CYIIECTBEHHBIC IPU3HAKH: BUIOB, OMOTEOIIEHO30B, SKOCUCTEM H
ouocdepsl, CTAOMIM3UPYIOIIETO0, ABMXKYIIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPAa,
aJIOMATPUYECKOTO U CUMITATPUYECKOT0 BU000PA30BaAHMS, BIUSHUS ABKYIIAX CHJT
ABOJTIONMH Ha TeHO(OHT MOIYJISAIIAH, PUCIIOCOO0ICHHOCTH OPTraHU3MOB K cpejie OOUTaHus,
YyepeI0BaHMs HapaBICHUI ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B
IKOCHCTEMAX;

YMCHHUC YCTAHABJIMBATDh B3aMMOCBA3HU MCKAY IMPOoHCCCaMU 3BOJIIOONH, AIBHXKXYIIIUMHA
ChUJIaMH aHTPOIIOIrCHEC3a, KOMIIOHCHTAMHU PA3JIMYHBIX 9KOCUCTEM U HpI/ICHOCO6J'I€HI/I$IMI/I K
HHUM OPraHU3MOB;



YMEHUE BBISBISATH OTIUYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, TPUCTIOCOOJIEHHOCTD
BUJIOB K Cpejie OOUTaHusl, aOMOTUUECKUX U OMOTUUECKUX KOMIIOHEHTOB 9KOCUCTEM,
B3aMMOCBSI3€ OPraHU3MOB B COOOIIIECTBAX, AHTPOIOTC€HHBIX U3MEHEHHI B SKOCUCTEMAX
CBOECHU MECTHOCTH;

YMEHHUE HUCTIOIb30BaTh COOTBETCTBYIOIIUE apTYMEHTBI, OMOJIOTHUUECKYIO
TEPMUHOJIOTUIO U CUMBOJIUKY JIJIs IOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTHYECKHUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPe/ibl OOUTaHUs, €IMHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXPAHEHUsSI MHOT000pa3usi BUJIOB U DKOCUCTEM KaK
YCJIOBUS COCYIIIECTBOBAHUSI IPUPOJIBI U YEJIOBEUECTBA;

YMCHHUC pCIIaTh OMOJIOTHYECKHE 3a1a49U, BbIABIIATH IPUINHHO-CICACTBCHHBIC CBA3H
MCIKAY UCCIICAYCMbIMU OMOJIOTMYECKUMH nponeccaMu U sABJICHUAMUA, NCJIATh BBIBOAbI U
MMPOTrHO3bl HA OCHOBAHUWU IMOJYYCHHBIX PC3YJIbTATOB,

YMEHUE BBITIOIHITH Ta0OPATOPHBIE U MPAKTUIECKUE padOThI, COOMIOAATH MpaBUIIa MpH
pabote ¢ yueOHBIM U TaOOPATOPHBIM 000PYJOBaHUEM;

YMCHHUC BBIABUTATH T'MIIOTC3bI, IIPOBCPATH UX SKCIICPUMCHTAJIBHBIMU CPCACTBAMU,
(i)OpMy.HI/Ip}ISI CJIb UCCIICAOBAHUA, AHAJIN3UPOBATD ITOJIYYCHHBIC PE3YJIbTATHI U ICJIATH
BBIBO/bI;

YMCHHUC Yy4aCTBOBATH B yq€6HO-HCCH€IIOBaTCHLCKOﬁ pa60Te I10 6I/IOJIOFI/II/I, OKOJIOTUH U
MCIAULINHC, HpOBOJIHMOﬁ Ha 0a3e MIKOJIBHBIX HAaY4YHbIX O6HI€CTB, )51 Hy6J’II/IIIHO MMpCaACTaBIIATH
IMOJIYYCHHBIC PE3YJIbTAaThl HA YYHCHUYCCKUX KOH(l)epeHLII/I}IX;

yYMEHHE OIICHUBATh THUIOTE3bI M TEOPUH O MTPOUCXOXKICHUN KU3HH, YEJIOBEKA U
YeJIOBEUECKHX pac, 0 MPUUMHAX, MOCIEACTBHUIX U CIOc00ax MpeA0TBpaIIeHHUs TI00aTbHBIX
U3MEHEHU B 6nocdepe;

yYMEHHE OCYIIECTBIISATH OCO3HAHHBIN BBIOOP OymyIeit mpodeccruoHaabHON
JCSTEILHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHH, PUPOIOIOIB30BAHUS, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETCPUHAPHH, CEITHLCKOTO X03sHCTBA, MUIICBON
MIPOMBIIIUICHHOCTH, YTITyOJISTh MO3HABATEIHHBIN HHTEPEC, HAIIPABJICHHBIM Ha 0CO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MPOGeCcCHH B MPOJ0JDKCHHE OMOJIOTHYECKOTO 00pa30BaHUs B
OpraHu3alugaX CpeaHero npodhecCuOHATBHOTO U BBICIIETO 00pa30BaHUS.

OI'BHY «MHCTUTYT CTpaTeruu pa3BUTHS 00pa30BaHUS



Coaep:xanune o0yuyeHust
10 kiacc

Conepxanue nNporpaMmbl, BbIJICTIEHHOE KYPCUBOM, HE BXOJUT B MMPOBEPKY
rocyJapcTBeHHOU utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHast 6uosiorusi — KOMIUIeKcHast Hayka. Kpatkas uctopus pa3BUTHS
Oouonoruu. buonoruuyeckue HayKu U U3ydaemble UMHU 1poOaemMbl. DyHIaMEHTANIbHBIE,
MPUKJIaHbIE U TTOMCKOBBIE HAYYHbIE UCCIIEAOBAHMS B OMOJIOTUH.

3HaueHne 6MoJoruu B POPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI
mupa. [Ipodeccuu, cBa3annbie ¢ Ononorueil. 3HayeHrue OMOIOTUU B IPAKTUUECKOM
NEATEIbHOCTH YEJIOBEKA: MEAULIMHE, CETbCKOM X035IMCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoHCTpanuu

[Hoptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apgen, I'. Mennens, B. . Bepuaackui, W. I1. I1aBnos, . 1. Meunukos, H. 1. BaBunos,
H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuue!l u cxembl: «CBs3b OMOJIOTUU C APYTUMH HayKammuy, «Cuctema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBI U MX U3Yy4YeHHE

JXKuBble cucTeMBbI Kak MpeAMeT u3yueHus Onosnoruu. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XMMUYECKOI0 COCTaBa, JUCKPETHOCTD U LIEJIOCTHOCTb, CIIOKHOCTh U
YIOPAIOYEHHOCTh CTPYKTYPBbL, OTKPBITOCTh, CAMOOPTaHU3aLINsI, CAMOBOCIIPOU3BE/ICHHE,
pa3ipaKuMOCTb, U3MEHYUBOCTb, POCT U Pa3BHUTHE.

YPOBHM OpraHu3anuu )KUBbIX CUCTEM: MOJICKYJISIPHBIN, KIIETOUHBIA, TKAHEBBIN,
OpraHW3MEHHBIN, TONYJISIIMOHHO-BUI0OBOH, SKOCUCTEMHBIN (OMOTCOIICHOTHYCCKH ),
ouocdepnsriit. [Iporeccsl, mpoucxoasimue B ;KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU KUBOTO.
XKuznp kak popma cymiectBoBanus Matepuu. Hayku, nzydaromniye ,uBble CHCTEMbI Ha
Pa3HbIX YPOBHIX OpraHU3aIUU.

N3yuenue xuBbIX cucteM. MeToibl Ononorudeckoit Hayku. Habmonenue, namepenue,
AKCIIEPUMEHT, CUCTEMaTHh3anus, Metaanan3. [IoHsTHE 0 3aBUCUMON U HE3aBUCUMOM
nepemeHHou. [imanupoBanue skcniepumenta. [loctanoBka n nposepka runore3. Hynesas
runore3a. [TonsTre BEIOOPKH U €€ TOCTOBEpHOCTh. Pazdpoc B OMoIOrnueckux JaHHBIX.
O1ueHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB. [[pUUnHbBI HCKaXKEHUSI PE3YyIbTaTOB
skcniepuMenTa. [IoHsTHE CTaTUCTHYECKOTO TECTA.

JleMoHCTpauuu

Tabnuipl U cxeMbl: «OCHOBHBIE MPU3HAKH KU3HW», « BUOJIOTHYECKUE CUCTEMBDY,
«CBolCTBa KUBOW MaTepun», «YpOBHU OpraHU3allMU KUBOU NpUpoasl», «CTpoeHue
KUBOTHOM KIJIETKN», « TKaHU )KUBOTHBIX», « CHCTEMBI OPTraHOB YEJIOBEUYECKOI0 OPraHU3Ma,
«buoreonienosy, «buochepar, «MeToabl U3yUEHUS KUBOU TPUPOIBI».

OGopynoBanue: 1abopatopHOE 000PYAOBAHHE IS IPOBEICHUS HAOIIOICHUH,
W3MEpPEHUH, SKCTIEPUMEHTOB.



[Ipaktnueckas padora «Vcnonb30BaHUE pa3IMUHbIX METOJOB MPU U3YUEHUH KUBBIX
CUCTEM).

Tema 3. buoJiorusi KJIeTku

Kierka — cTpykTypHO-(DyHKIIMOHANIbHAS €IMHULIA KUBOTO. ICTOpUS OTKPBITHS
kietkd. Pabotsl P. 'yka, A. Jleenryka. Knerounas teopus (T. lIBann, M. llneiaen, P.
BupxoB). OCHOBHbIE TIOJIOKEHHSI COBPEMEHHOMN KJIETOUHON TEOPHUHU.

MeTo1bl MOJIEKYJISIPHON U KJIETOYHOM OMOJIOTMH: MUKPOCKOIMHMS, XpoMaTorpadus,
anekTpodopes, METOJI MEUEHBIX aTOMOB, JU(pepeHnanbHoe HEeHTPU(YrupoBaHue,
KyJIbTUBUPOBaHUE KIETOK. M3yueHne pUKCUPOBAHHBIX KIETOK. DINEKTPOHHAS MUKPOCKOIIHSL.
Kondoxkanbnas mukpockonus. ButanbHoe (IpHKU3HEHHOE) U3yUEHHUE KIIETOK.

JleMoHCTpanuu

IToptpersl: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabnuup! 1 cxembl: «CBETOBOM MUKPOCKOI, « NEKTPOHHBIN MUKpOcKon», «cTopus
pPa3BUTHUS METOJIOB MUKPOCKOIIU.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpENapaThl paCTUTENIbHbBIX, >KUBOTHBIX U
OaKTepHAIbHBIX KIETOK.

[TpakTrueckas padota «3yueHrne MeTOI0B KJIETOYHON OMoJIOTuu (XpoMartorpadusi,
anektpodopes, nuddepenimansaoe neHTpudyruporanue, [1LP)».

Tema 4. Xumuueckasi OpraHu3anms KJIeTKH

XHWMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIeMeHThl. Bosa u eé
POJIb KaK pacTBOPUTEJIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH, TEMJIOPETYIISUN.
MunepalibHbIe BEIIECTBA KIETKH, UX OHoiorndeckas poiib. Posib KaTHOHOB U aHHOHOB B
KJIETKE.

Opranuueckue BemecTBa KIeTku. buosornyeckue noauMepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB 0eaKoB. CTpYKTYphl O€IKOBOI MosIeKyIbl. [lepBuUdHas CTpyKTypa
Oelnka, menTUHAsA CBsI3b. BropuuHas, TpeTU4Has, YeTBEPTHUUHAS CTPYKTYpHI. JleHaryparms.
CaotictBa OenkoB. Knaccudukanus 6enkoB. buonornueckue @ynkiuu 6enkos. [IpuoHs.

VYrneBoasl. MoHOCaxXapuabl, AUCaxapuabl, OJIMTOcCaxapuabl U monucaxapuabl. Oommuii
TJIaH CTPOCHUS U GU3UKO-XUMUYECKHE CBOMCTBA YIIIeBO0B. bruonornyeckue GyHKIUu
YTJIEBOJIOB.

Jlumunet. I'uapodunbHo-THAPOPOOHEIE CBOMCTBA. Kiaccudukanus IUmnuos.
Tpurmunepunsi, pocomunuasl, BOCKH, cTepouibl. buomornueckue GyHKIUU JIUTHIOB.
OO6mue cBoiicTBa OMOJIOTHUECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CAaMO3aMbIKaHHUIO,
MOJIYIIPOHUIIAEMOCTb.

Hyxkneunossie kucnotsl. JJHK u PHK. Crpoenune HykiienHOBBIX KUCIOT. HykiieoTub!.
[TpuaMn kommemenTapuoctu. [Ipasmno Yapradda. Crpykrypa JJIHK — nBoitHas crimpais.
Mecronaxoxnenne u ononornueckune Gynkiuu JJTHK. Bunst PHK. @yaknun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B mosiekysie ATO.
buonornyeckue pynkmun AT®. BoccTanoBIeHHBIC TEPEHOCUNUKH, NX (DYHKIIMH B KJIETKE.
Hpyrue nykineozuarpudocdars (HTD). CekBenupoanue JJHK. MeToasl reHOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKH.

CtpykTypHas OnoJiorus: OnoxumMudeckrue u 0nohu3ndecKre UCCISJOBaHMUS COCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYpPhI OMOMOIeKyJ. MoaenupoBaHue CTPYKTYpbl U (YHKIIUI



OMOMOJIEKYJI U X KOMIUIEKCOB. KOMIBIOTEPHBIN TU3aiiH U OPraHUYeCKUil CHHTE3
OMOMOJIEKYJI U UX HEMPUPOJIHBIX aHAJIOTOB.

JleMoHCcTpauuu

Ioptpertst: JI. Ilonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacripeneneHne XuMUYEeCKUX 3JIEMEHTOB B HEKUBOM TIPUPOJIED,
«Pacnpenenenue XMUMUYECKUX JIEMEHTOB B )KUBOU IPUPOIEN.

Tabnuuel u cxemsbl: «Ilepuoanueckas TabauLa XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJIbI», «BemiecTBa B cocTaBe OpraHu3MoBy, «CTpoeHUEe MOJIEKYJIbI OeTKay,
«CTpyKTYpBbI O€IKOBOI MOJIEKYIb», «CTpOEHHUE MOJIEKYJ YTI€BOAOB», «CTpOeHHE MOJIEKYJT
TunuaoBy, «HyknenHoBble KUCIOThIY, «CTpoeHHe MOJIEKYJIbl ATD».

O6opynoBaHue: XuMudeckas 1nocyzia 1 000pyJ10BaHue.

Jlaboparopnas pabora «OOHapy)keHHE OEIKOB ¢ MOMOIIbIO KaUeCTBEHHBIX PEaKIUuiiy.

JIaGopatopnas padota «VccneqoBaHne HyKIEMHOBBIX KUCIIOT, BbIICIEHHBIX U3 KIETOK
Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunsl KJIETOK: dykaproTUueckasl u npokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHAIBHBIE 00pa30BaHUS KIICTKH.

Crpoenue npokapuoTuueckon kinetku. Kietounasi cteHka OakTepuil U apxei.
Oco0eHHOCTH CTpOEHUS TeTepoTpodHON U aBTOTPO(DHON TPOKAPUOTUIECKUX KIETOK. MecTo
U pOJIb MPOKAPUOT B OUOIIEHO3aX.

Crtpoenure u PyHKIIMOHUPOBAHUE dyKapHOTUYECKON KieTku. [[mazmaruueckas
meMOpana (riazmanemma). CTpykTypa Iuia3maTuiecko MmemOopanbl. TpaHcnopT BelecTs
gyepes MIa3MaTHIecKyro MeMOpany: naccuBHbIN (nuddysus, odneraéunas quddysus),
AKTUBHBIN (MIEPBUYHBIN M BTOPUYHBIA aKTUBHBIN TpaHcnopT). [TomynpoHuiiaeMocTsb
MeMmOpanbl. PaboTa HaTpuii-KaJIneBOro Hacoca. DHIOLNUTO3: TUHOIUTO3, (DaroIuTos.
Ox3o1uTo3. Kinerounas crenka. CTpykTypa U QyHKIIMH KJIETOYHOW CTCHKH PACTCHHM,
rpu0oB.

[utomnasma. [{utozoins. [{lutockenet. JBukenue nuurormiazMbl. OpraHoOUIbl KJIETKH.
OnHomeMOpaHHbIe OPTaHOUIBI KJIETKH: dHA0IIa3MaTtndeckas cetb (I11C), anmapar
["onbaxu, TM30COMBI, UX CTPOCHHE U PYHKITNHU. B3anMoCcBsSI3b 0THOMEMOpaHHBIX
opraHouoB kieTku. CTpoeHue rpaHyIsspHOro peTuKyjiyma. MexaHu3M HalpaBlICHHs
6enkoB B DIIC. Cunte3 pacTBopuMbIX O0enkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [ magkuii
(arpanynsipHBIiA ) SHAOIIA3MAaTHYECKI peTukynyMm. CekpeTopHas QyHKIH anmaparta
[Nonpmxu. Moaudukanus 6enkos B anmapate ['onbmku. CopTupoBKa OEITKOB B anmapaTte
INonbmxu. TpaHCOPT BEMIECTB B KJIETKE. Bakyoyn pacTUTENbHBIX KIETOK. KIIETOUHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OPraHOUIBI KIIETKW: MUTOXOHIAPHUH, TuiacTuabl. [Ipoucxoxaenue
mutoxoHapui u ractua. Cumouorenes (K.C. Mepexkosckuid, JI. Maprynuc). CtpoeHue u
GyHKIMYA MATOXOHAPHHA 1 1acTua. [lepBudHbIe, BTOPUYHBIC U CIIOXKHBIC TUIACTUIBI
(hOTOCUHTE3UPYIOMINX IYKAPUOT. XIIOPOIJIACTHI, XPOMOIUIACTHI, IEUKOIIACTHI BHICIIUX
pacTeHUM.

HememOpannsie opranousl kiieTku CTpoeHue U GQyHKINN HeMeMOpaHHbBIX
opraHouioB kjieTku. Pudocomsl. [Ipomexxyrounsie puinamenTsl. MUKpoduiIaMmeHThI.
AKTUHOBbBIE MUKPO(QUIaMEHTHI. MblIllIeUHbIE KIETKA. AKTUHOBbIE KOMIIOHEHTHI



HEMBIIIEYHBIX KJIeTOK. MukpoTpyoouku. Kierounsiii nentp. CTpoeHue u ABMKEHHUE
KTYTUKOB U pecHUYeK. MuKkpoTpyOouku nuroruiasmel. Llenrpuons. benku,
aCCOLIMMPOBAHHbIE C MUKPO(HIaMEHTaMH U MUKPOTpyOoukaMu. MoTOpHbBIE OENKU.

Anpo. O6onouka a1pa, XpOMaTuH, KapuoIiazMa, SAPbIIIKY, UX CTPOCHUE U (DYHKIIUH.
SAnepublit 6enKoBbIA MaTpUKC. [IpocTpaHCTBEHHOE PaCIONOKEHUE XPOMOCOM B
uHTEpPa3zHOM siape. DyXpOMATUH U TeTepOXpoMaTHH. benku XxpomaTuHa — THCTOHBI.
JuHamuka s/1epHOi 000JI0UKH B MUTO3€. SII€pHBIN TPAHCTIOPT.

Kinerounsie BkimtoueHus. CpaBHATENBbHAS XapaKTEPUCTHUKA KIIETOK 3YKapHOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON).

JleMoHCTpauuu

IToptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuupl u cxembl: «CTpoeHHE FYKApUOTUYECKON KIETKN», «CTpoeHue sKMBOTHOU
KIIETKW», «CTpOEHUE PACTUTEIBHOM KIETKH», «CTPOCHUE MUTOXOHIAPUMY, «Sapo»,
«CTpoeHune NpoKapHuOTUYECKON KIETKI».

O6opyioBaHue: CBETOBOM MUKPOCKOI, MUKPOTPENnapaThl paCTUTENIbHbBIX, )KUBOTHBIX
KJIETOK, MUKpOIIpenapaTsl 0akTepuaibHbIX KIETOK.

JIabopaTtopHas pabota «/3yueHue cTpoeHus KJIETOK pa3In4yHbIX OPTaHU3MOBY.

[Ipaktuueckas pabora «3ydeHue CBOMCTB KJIETOYHON MEMOpPaHbI.

JIaGopaTtopHas pabota «/ccnenoBanue mia3Moian3a 1 J1emia3Moin3a B paCTUTENbHbIX
KJIETKAX.

[TpakTnueckas pabota «/3yueHne ABMKEHUS LIUTOIIa3Mbl B pACTUTEIbHBIX KIETKaX».

Tema 6. OOMeH BellecTB M MPeBPAlllEcHUE IJHEPTUH B KJIETKe

AccuMUIISIUA U TUCCUMUJIISIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(DHBIN U reTepoTpOHBIN. YUacTue KUCI0poaa B OOMEHHBIX Ipolieccax.
DHepreTuueckoe obecrneueHre KieTku: npespaiienne ATO B 00OMEHHBIX MpOIECcCax.
depMeHTAaTUBHBIM XapaKTep peakIuid KIeTOYHOro MeTabonn3mMa. DepMeHTHI, UX CTPOEHHUE,
cBoiicTBa U Mexanu3M aeictBusi. Kodhepmentsl. OTianunsi GepMEHTOB OT HEOPTAHUYECKUX
KaTanu3aTopoB. belku-akTuBaTopsl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH
(hepMEHTATHUBHBIX PEAKIIUNA OT Pa3IUIHBIX (PAaKTOPOB.

ITepBuYHBIN CHHTE3 OPraHUYECKUX BEUIECTB B KJIeTKe. PDOTOCUHTE3. AHOKCUTCHHBIN U
OKCUTEHHBIN (hoTOoCcHHTE3 y OakTepuii. CBeTOCOOMPAOIINE MUTMEHTHI i ITUTMEHTHI
peaknuoHHOro 1IeHTpa. Poib xjoporutactoB B mporiecce ¢poTocunTe3a. CBeTOBass U TEMHOBAs
da3el. Doroasixanue, C3-, C4- u CAM-tunsl potocunres3a. [IpoaykTHBHOCTE () OTOCHHTE?A.
Brnusinue paznudabix GakTOpoB Ha CKOPOCTH (OTOCHHTE3a. 3HaueHUEe (OTOCUHTE3A.

XemocunTe3. PasHo0Opa3ue opraHm3MOB-XEMOCUHTETHKOB: HUTPUPULIUPYIOIIHE
OaxTepun, xKene300akTepun, cepoOaKTeprun, BOJOPOIHBIC OaKTEpHH. 3HAUCHHUE
XEMOCHHTE3A.

AnaspoOHbIe oprann3mMbl. Buasl Opoxenus. [IpoayKTel OpokeHus u ux
WCIIOJIb30BaHUE YEeTTOBEKOM. AHAIPOOHBIE MUKPOOPTAHNU3MBI KaK 00bEKTHl OMOTEXHOJIOTHH U
BO30yuTENN OOJIE3HEH.

AdpoOHBIE OpraHW3MBI. DTalbl YIHEPTeTUUECKOr0 oOMeHa. [1oAroToBUTENBHBIN ATall.
['ukonu3 — 6€CKUCIOPOIHOE PACHIEIIIIEHUE TTFOKO3BI.

buosiornueckoe okucieHne, WK KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpUY B
npoiieccax Ouojgoruueckoro okucienus. [{uknnueckue peakiuu. OKUCIUTEIBHOE
dhochopunupoBanue. DHEprusi MeMOpaHHOTo rpaaueHTa npoToHoB. Cunte3 ATd: paboTa



nporoHHOM AT®-cunTassl. [Ipernmyiectsa a3poOHOro myTH 0OMeHa BEUIECTB NEPET
aHa’pOOHBIM. DP(HEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JleMoHCcTpauuu

Ioptpersr: Jx. [Ipuctim, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « JHEpreTUYecKuii ooOMen», «bruocunTes Oenkay,
«CtpoeHnue hepMeHTa», «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYAOBaHUE AJI IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnas pabota «/3ydyeHne KaTaIuTUIeCKON akTUBHOCTH (DepMEHTOB (Ha
IIpUMEPE aMUJIa3bl WIIM KaTajaasbl)».

JIaGoparopnas padota «M3yueHnue pepMEeHTaTUBHOIO pacllleIIEHUs TEPOKCUAA
BOJIOPO/1a B PACTUTENIbHBIX U JKUBOTHBIX KJIETKaX».

JIaGoparopnas padota «CpaBHeHHE MpoLEccOB (POTOCUHTE3a U XEMOCUHTE3A.

Jlaboparopnas pabota «CpaBHEHHUE TTPOLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacaeacrBeHHast uHGOPMALUSA M pean3alus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoM nHpopmaiuu. I eneTnueckuit Koj, ero
ceorictBa. Tpanckpunuus — matpuunbiid cuaTe3 PHK. [IpuHuuns! Tpanckpunuuu:
KOMILIEMEHTapPHOCTh, aHTUNIAPAJUIEIbHOCTh, aCUMMETPUYHOCTh. CO3peBaHUE MaTPUUHBIX
PHK B sykapuotnueckoi kietke. Hekonupyromme PHK.

Tpancsius u e€ sranpl. Yyactue TpancnopTHeix PHK B OuocunTtese 6enka. Y cioBus
o6uocunresa 6enka. Konupoanue aMmuHOKUCIOT. Posib pubocom B OuocuHTese Oernka.

CoBpeMeHHBIE IPEICTABIECHUS O CTPOCHUH TeHOB. Opranu3anus reHomMa y npoKapuoT
1 DYKapHuoT. Perymnsmnus akTHBHOCTH T€HOB y mpokapuoT. ['unoresa onepona (®. XKakoo, XK.
Mano). MoJiekysipHble MEXaHU3MBbI SKCITPECCUU T€HOB Y AYKapHuoT. Posib XpoMaTuHa B
peryisiuu padoTsl TeHOB. Perysius oOMEeHHBIX MPoIeccoB B KieTKe. KieTounbrit
rOMEOCTa3.

Bupycsl — HekeTouHble (OPMBI )KM3HU U 00JIUTaTHBIE Mapa3uTsl. CTpPOSHHE MPOCTHIX
U CJIOHBIX BUPYCOB, PETpOBUPYCOB, OakTeprodaros. Kuznennsrit mukn JJHK-conepxammmx
BupycoB, PHK-conepxamux BupycoB, 6akrepuodaros. O6paTHasi TpaHCKPHUIIIINS,
peBepTasa, HHTerpasa.

Bupycusbie 3ab6oneBanus yenoBeka, ;kuBoTHbIX, pacteruit. CITN, COVID-19,
COIMAJIbHBIE ¥ MEIUIIMHCKUE TTPOOIIEMBI.

buonndopmaTuka: naTErpanysa 1 aHanu3 60IbIIIX MaccuBOB («bigdatay)
CTPYKTYPHBIX OMOJIOTHYECKUX AaHHbIX. HaHOTEXHOIOTHM B OMOJIOTMU U MEULIUHE.
[Tporpammupyembie hyakinn 6enkoB. CriocoObI JOCTaBKH JICKAPCTB.

JleMoHCTpauuu

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKHIA.

Ta6mubl 1 cxeMbl: «bruocuaTe3 O6enka», «I'eHeTudeckuit Koa», «Bupycei»,
«baktepuodaru.

[IpakTtuueckas padota «Co3/1aHre MOJIeNId BUPYCay.

Tema 8. ’KuzHeHHBINH MUK KJICTKH



Krnerounslii ik, ero nepuosl u perymsnus. Matepdaza u Muto3. OcobeHHOCTH
MPOLIECCOB, MpOTEKaroIMX B UHTep(ase. [loaroroBka KIeTKu K JEIEHUIO.
[IpecunteTnueckuii (MOCTMUTOTUYECKUH ), CHHTETUYECKUIN U TOCTCUHTETUUECKU I
(IpeMUTOTUYECKUI ) TEPUOIBI HHTEPPa3HI.

Martpuunsiit cuntes JJHK — permmkanus. [punnuns! permmkanuu JJTHK:
KOMIUJIEMEHTAPHOCTh, MIOJIYyKOHCEPBATUBHBIN CUHTE3, AaHTUNIAPAJUICIIbHOCTh. MexaHn3M
pemukannu JJHK. XpoMmocomsl. CtpoeHue xpoMocoM. Tenomepsl u Tenomepasa.
XPpOMOCOMHBIN HAOOP KIETKU — KapUOTHUIL. JIUTUIONAHBINA U TratIonaHbIA HAOOPbl XPOMOCOM.
I'omonornynsie XxpoMocoMBl. [10710BbIE XPOMOCOMBI.

Henenue kieTku — MmuTo3. CTaauu MUTO3a U MMPOUCXOIAIINE B HUX IPOLECCHI. THITbI
Muto3a. Kapnoknnes n nuTokuHe3. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsuus MutoTndyeckoro ukia kiuetku. [Iporpammupyemast kinetouHas rudenp —
arioIros.

Krnerounoe sipo, XpoMocoMbI, PyHKIIMOHAIbHASI TeHOMUKA. MeXaHU3Mbl
nponudepanuu, 1uphepeHIMpOBKH, cTapeHus U rudenu kietok. «L{udpposas kneTka» —
ououHdopmaTHueckue MoaeNd QYHKIIMOHUPOBAHUS KIETKH.

JleMoHCTpanuu

Tabmuipl u cxeMbl: «KU3HEHHBIN UK KIETKUY», «MuT03», «CTPOCHUE XPOMOCOM,
«Permukanusa JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoMpenapaThl: «KMUTO3 B KJleTKax
KOPEIIKA JIyKa».

JIaGopaTtopHas pabota «/3yueHue XxpoMOCOM Ha FOTOBBIX MUKpPOIIpENapaTax.

JIaGopaTtopHas pabota «HaOnroneHne MuTo3a B KJIeTKaxX KOHUMKA KOpelllka Jiyka (Ha
TOTOBBIX MUKpOIIpENaparax).

Tema 9. CTpoenne u pyHKIIUN OPTraHU3MOB

buonoruyeckoe pasHooOpasue opraHn3MoB. OTHOKIETOYHBIE, KOJIOHUATBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oc0OEHHOCTH CTPOCHUS U KU3HEJAEATETLHOCTH OJHOKIETOYHBIX OPraHU3MOB.
baxrepuun, apxeu, 0JHOKJIETOUHbIE TPUOBI, OHOKIETOYHBIE BOJAOPOCIH, APYTHE MPOTHUCTHI.
KosnonuanbHblE OpraHU3MBI.

B3anmocCBs3b yacTeld MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI
opranoB. Opranusm Kak eguHoe 1enoe. ['omeocras.

Txanu pactenuii. TUIbl pacTUTEIBHBIX TKAHEH: 00pa3oBaTeNIbHAS, TOKPOBHAS,
MPOBOJIAIIAs, OCHOBHAs, MexaHu4eckas. OCOOCHHOCTH CTpOeHUs, QYHKIMHI 1
PACIIOJIOKEHHS TKAHEW B OpraHax pacTCHUM.

TkaHM KUBOTHBIX U YEJIOBEKA. THUIIBI dKUBOTHBIX TKAHEMW: SMIUTEINAIIbHAS,
COCIMHUTEIIbHAS, MbIIIIeuHas1, HepBHAs. OCOOCHHOCTH CTpOeHUS, GYHKIIMN U PACTIONOKECHHUSI
TKAaHEW B OpPraHax »KUBOTHBIX U YEJIOBEKA.

Opransl. BeretatuBHbIE U TeHEPAaTUBHBIE OpPTraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpPraHoB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMM OPraHOB U CUCTEM OpPraHOB.

Omnopa tena oprann3MoB. Kapkac pacrenuid. CKeneTbl ONHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyXHbIM 1 BHyTpeHHHH CKeneT. CTPOCHUE U TUTIBI
COEIMHEHNS KOCTEMN.

JIB>KeHMe OpraHu3MoB. JIBUKEHHUE OJJHOKJIETOYHBIX OPTraHU3MOB: aMEOOUTHOE,
KTYTUKOBOE, PECHUYHOE. /IBUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MbI U HACTHM.



JIB>KE€HIE MHOTOKJIETOYHBIX JKMBOTHBIX U YEJIOBEKA: MbIllIeuHas cucteMa. Pedekc.
CkeneTHbIe MBIIIIIBI U UX paboTa.

[Tutanue oprann3MoB. llornomenue Boibl, YTIIEKUCIOrO ra3a U MUHEPAIbHbBIX
BEIIECTB pacTeHUAMU. [IuTaHne ;KMBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPUKIIETOUHOE
nuiieBapenue. [lurannue mo3BOHOYHBIX KUBOTHBIX. OTAEIBI NUIEBAPUTEIBHOIO TPAKTA.
IInmeBapurensHble xenessl. [lumeBapurenbHas cucTeMa 4eiloBeKa.

Jlpixanue opranu3moB. JIpixanue pactenuil. Jlpixanue »kuBOTHBIX. Juddy3us razos
4yepe3 MOBEepXHOCTh KieTku. KoxHoe apixanue. JlprxatenbHast moBepxXHOCTh. JKabepHoe u
NEro4HOE AbIXaHue. [[pIxaHne Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOITIOLIMOHHOE
YCI0KHEHHE CTPOCHUS JIETKMX MMO3BOHOYHBIX )KMBOTHBIX. [[pIXaTenpHas cUCTEMa YEJIO0BEKA.
MexaHu3M BEeHTWISIIUY JETKUX Y TITUL] M MIIEKONTUTAOMUX. Perynsaius qpIxanusl.
JlpIxaTeabHbIe 00BEMEL.

TpaHcnopT BEMIECTB y OPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHu. TpaHcopT
BEILIECTB Y )KUBOTHBIX. KpoBeHOCHas cucrtema u e€ opranbl. KpoBeHOCHas cuctema
MO3BOHOYHBIX )KMBOTHBIX U yesioBeka. Cep/ilie, KPOBEHOCHBIE COCYIbl U KPOBb. Kpyru
KpOBOOOpaIlieH!s. IBOJTIOIMOHHBIC YCI0KHEHUS CTPOSHUS KPOBEHOCHOW CUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepara u e€ perymsus.

Breinenenue y opranusmoB. Beiienenue y pacteHuil. Boiienenue y )KUBOTHBIX.
CokparuTtenbabie Bakyonu. Opransl BeieneHus. Ounbrpanus, ceKpenus u oopaTHoe
BCaChIBaHUE KaK MEXaHU3MbI paOOThI OPraHOB BhIjeeHUsA. CBS3b MOJOCTH TEJIa C
KPOBEHOCHOM U BBIICJIIUTEIBHONW CUCTEMaMU. BeijeneHne y Mo3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u pyHkimoHnpoBanue Heppona. Obpa3oBaHre MOYH Yy
YeJI0BeKa.

3aimura y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX Opranu3MoB. Criopsl 6akTepuil u
LUCTHI IPOCTENIINX. 3alIUuTa y MHOTOKIIETOUHBIX pacTeHnil. Kytukyna. Cpencrsa
[IACCUBHOUW M XUMHYECKOU 3aIMUTEI. DUTOHIIUIIEI.

3ammTa y MHOTOKJIETOYHBIX AKUBOTHBIX. [IOKpOBBI ¥ MX MPOU3BOAHbBIE. 3alUTa
opranuszma oT 6ose3Heil. iMMyHHas cucteMa yenoBeka. KiaeTouHbli 1 ryMopaibHbBIN
UMMYHHTET. BpoXIEHHBIN 1 MPUOOPETEHHBIN CrIeU(PUISCKUI IMMYHUTET. Teopus
KJIOHaJIbHO-ceneKTuBHOTO nMMyHHTETa (I1. Dpaux, @. M. bepuet, C. ToHerasa).
BocnanurenbHple OTBETHI OPraHU3MOB. Posib BpOXKIAEHHOTO UIMMYHUTETA B PA3BUTUHU
CUCTEMHBIX 3a00JICBaHHI.

PaznpaxxumocTh U perynsuus y Opranu3MoB. PazapaxuMocTs y OTHOKIETOYHBIX
opranu3moB. Takcucel. PaznpaxumMocTe U perynsuus y pacteHuil. PocToBbie BelecTBa U Ux
3HAYEHHUE.

Hepsuas cucrema u peduiekTopHas peryisiius y )KUBOTHbIX. HepBHas cucrema u eé
OTJieJIbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y AKUBOTHBIX. OTAENbI
TOJIOBHOTO MO3Ta IMO3BOHOYHBIX )XKHUBOTHBIX. Pednekc u pedaexropras nyra. besycnoBHbie u
YCJIOBHBIE pe(IIEKCHI.

['ymopanibHas perynsiuus U SHIOKPUHHASI CUCTEMA )KUBOTHBIX U YesoBeKa. JKee3bl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. JlelicTBue rOpMOHOB. B3auMOCBSA3b HEPBHOU U
SHJOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoHCTpauuu

[Toptper: W. I1. [1aBnos.

Tabnuibl U cxeMbl: «OHOKIETOYHBIE BOAOPOCINY, «MHOTOKIETOUHBIE BOJOPOCIIN,
«bakrepuny», «IIpocreimmue», «Opranbl UBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB



MMO3BOHOYHBIX )KMBOTHBIX», « BHyTpeHHEE CTpOCHUE HACEKOMBIX», « TKaHU pacTeHU»,
«KopneBbie cucteMbl», «CTpoeHue ctedsy, «CTpoeHune JIUCTOBOM TIaCTUHKNY, « TkaHu
KUBOTHBIX», «CKelneT uenoBekay, «llunesapurenbHas cucremay, «KpoBeHOCHas cuctemay,
«/IpixarenbHas cucreMay, « HepBHas cucremay, «Koxa», «MpllieuHasi cuctemay,
«BpraenurenbHas cUCTEMay, « JHAOKpUHHAS cucTemMay, « CTPOSHHUE MBIIIIbDY,
«MmyHuTETY, « KHIIEYHOMOIOCTHBIE, «CXeMa NMuTaHus pacTeHui», «KpoBeHOCHbIE
CHUCTEMbI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue TuapbD», «CTpoeHUE MIIaHaApUN»,
«BHyTpeHHee cTpoeHue J0KIeBoro yepBsi», «HepBHas cuctema poio», «HepBHas cuctema
narymkny, «HepBHas cuctema npecmbikaromuxcsy, « HepBHast cucrema ntuny, «HepBHas
cucTeMa MJICKOMUTAIIMUXy, «HepBHas cuctema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOIIpENapaThl OJTHOKJIETOUYHBIX
OpraHu3MOB, MUKPOIIPENAPATHI TKAHEH, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUM HACEKOMBIX,
UTJIOKOXKUX, dKUBbBIC IK3EMIUISIpbl KOMHATHBIX PACTeHU, TepOapuu pacTeHUN pa3HbIX
OT/IEJIOB, BJIAYKHbBIE MPenapaThl ’KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJIJIEKIIUU
0EeCIO3BOHOYHBIX JKUBOTHBIX, CKEJIET UeJIOBeKa, 000PYI0BAHUE JIJIsl IEMOHCTPALIUH
MOYBEHHOTO U BO3AYIIHOTO MUTaHUSI PACTEHHM, pacIIeIUICHHUs] Kpaxmasa U OCJIKOB IO/
nercTBreM (hepMEHTOB, 000PYI0OBAHUE JIJISI IEMOHCTPAIIMH OTBITOB 110 U3MEPEHUIO
KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3MA JIbIXaTEJIbHBIX IBUKECHUH, MOJIEIIA TOJIOBHOTO
MO3Ta pa3IUYHbIX KUBOTHBIX.

Jlaboparopnas pabora «M3yueHne TKaHeW pacTeHU».

Jlabopatopnas padota «/3yueHue TKaHel KUBOTHBIX).

JlaGopatopnas padota «/3yueHrue opraHoB IIBETKOBOT'O PACTECHUS».

Tema 10. PazmHokeHMe U pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrosioe (BKIII0Uast BET€TaTUBHOE) U TIOJIOBOE.
Bunbl 6ecrionoro pa3sMHOMKEHUs : TIOYKOBAHUE, CIIOPYIISIIHS, pparMeHTalms, KJIOHUPOBaHUE.

ITonoBoe pasmuokenue. [TonoBbie KIeTKH, Wiu raMeTsl. Meio3. Ctaauu Meio3sa.
[ToBenenue xpomocoM B Mero3e. Kpoccunrosep. bruosornueckuii CMbICIT MEHO03a U
MIOJIOBOTO Mpoliecca. Melo3 U ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3aponpiieBoe pa3zButue. ['amerorenes y »kuBOTHbIX. [10JIOBBIE KEIIE3bL.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. Ciepmarorene3 u ooreHe3. CTpoeHHE MOIOBBIX
KJIETOK.

OmogoTBOpEeHNE U AMOPUOHATBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAyKa O
pa3BUTHH OpPraHu3MoB. Moporenes — oJiHa U3 TJIABHBIX MPOOIIEM dSMOPHOIIOTHH.
Konnenmus MmopdorenoB u moaenu mopdorenesa. Ctaaun sSMOproreHe3a )KUBOTHBIX (Ha
npumepe aarymikn). Jpoonenne. Tunsl npobneHus. JleTepMHHIPOBAHHOE H
HEJIEPMUHUPOBAHHOE ApobieHne. brnactyna, Tumnsl 61actyn. OcoOeHHOCTH TPOOICHUS
MJIEKOMUTAIOMX. 3apOBIIIEBbIEC IUCTKHU (TacTpyssilius). 3aKjiajika OpraHOB U TKaHEW U3
3apOJBIIIEBBIX JUCTKOB. B3auMHOE BIUSHUE YacTel pa3BUBAIOIIETOCS 3apO/IbIIIa
(aMOpuOHaNbHAS UHAYKLHNS ). 3aKIaJiKa IlaHa CTPOCHHUS ' KUBOTHOTO KaK Pe3yJbTaT
HMepapXUueCcKuX B3auMOJCHCTBHI TeHOB. BiusiHe Ha SMOpHOHAIBHOE PAa3BUTUE PA3IMUHBIX
(haKTOPOB OKPYXAIOIIEH Cpe/ibl.

Pocrt u pazsutue xuBoTHbIX. [TocTamOpuonanbubiii nepuo. [IpsiMmoe u Henpsmoe
pa3Butue. Pazpurtre ¢ meraMopo30M y OECIIO3BOHOUHBIX U TO3BOHOYHBIX )KUBOTHBIX.



buonornueckoe 3HaueHne TPSIMOTO U HENPSIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHHE B
npupoze. Tumsl pocta KUBOTHBIX. PAKTOPBI PETYIISIIUNA POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu nocToMOpUOHATIBLHOTO PA3BUTHUSA Y dKUBOTHBIX U uyelioBeka. [leprnoasl oHTOreHesa
yesoBeka. CTapeHue U CMepTh KaKk OMOJIOTHYECKHUE TPOLIECCHI.

Pa3mHoxeHue u pazsutue pacteHuil. 'ameroput u cnopoput. Meito3 B KU3HEHHOM
nukie pacrennii. O6pazoBaHue CIop B Mpolecce Meiio3a. ['ameTorenes y pacTeHuil.
OIUI010TBOPEHHE U PA3BUTHE PACTUTEIIBHBIX OPraHU3MOB. J[BOMHOE OILIOJJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHu3Mbl pETYJSIIMUA OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JleMoHCTpauuu

IToptpersl: C. I'. HaBamun, X. [lneman.

Tabnuipl u cxeMbl: «BereratuBHOE pa3MHOXKEHHEY, « TUTIBI OECIIONI0ro
Pa3MHOXKEHUS», «Pa3MHOXKEHUE XJIaMUIOMOHA b, «Pa3MHOXKEHNE IBIIICHBI»,
«Pa3MHO)eHne TUaph», «Meito3», «XpoMocoMbly, «I'amerorenesy», «CTpoeHue SUIEKIETKH
U criepmaro3oniay, « OCHOBHbIE CTaAuU OHTOreHe3a», «IIpsiMoe u HenpsMoe pa3BUTHE,
«Pa3BuTre Mackoro xxykay, «Pazsutue capanun», «PazButue sarymkny, «JIBorHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX paCTeHUI», «CTpOCHUE CEMAH OJHOIOJBHBIX U JIBY10JbHBIX
pacteHnin», <« KU3HEHHBIN UK MOPCKOM KaITyCThI», <« JKU3HEHHBIN UK MXay,
«OKW3HEHHBIN UK MATOPOTHUKAY, «/KU3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOIIpEIapaThl SHIIEKICTOK U
CIIEpPMAaTO30M/I0B, MOJIENIb «L{MKIT pa3BUTHS JIATYILIKN.

JlaGoparopnas pabota «/3ydeHne CTpOCHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTaxy.

[TpakTrdeckast pabota «BbIsSBIICHHE TPU3HAKOB CXOJICTBA 3aPOABIIICH MTO3BOHOYHBIX
YKUBOTHBIX).

Jlaboparopnas pabota «CTpoeHHe OpraHOB Pa3MHOKEHHS BBICIITUX PACTCHUIN.

Tema 11. I'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH U M3MEHYNBOCTH OPraHU3MOB

Hcropust craHOBIICHHS U Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Menaens, I'. e
®pwusa, T. Moprana. Posb oTeuecTBeHHBIX YUE€HBIX B pa3BuTHU reHeTHkd. Padoter H. K.
Kounbmosa, H. 1. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®unumnyueHko,
H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TTOHATHUSI 1 CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE T€HBI, aJJbTEPHATUBHBIE IPU3HAKHU, JOMUHAHTHBIN U PELIECCUBHBIN ITPU3HAK,
TOMO3HT0Ta, TETEPO3UT0Ta, YACTAsK TUHUS, THOPUABI, TeHOTHUTI, (heHOTHN. OCHOBHBIE METO IbI
TE€HETUKU: THOPUIOTIOTUYECKUH, IIUTOJIOTHYECKHM, MOJIEKYJIIPHO-T€HETUUECKHU .

JleMoHCTpauuu

[Toptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. . Basuios, A.
H. benozepckuid, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeer-Pecopckmii.

Tabnuipl U cxeMbl: «MeToAbl TeHETUKN Y, «CXeMbI CKpELMBaAHUS.

JlaGoparopras pabora «JIpo3oduia kak 00bEKT TEHETUYSCKUX HCCIICTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJTEACTBEHHOCTH
Momnorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHens — 3aKOH eIMHO00pa3us
rudpu10B neporo nokosneHus. [Ipapuiio gomunupoBanus. Bropoit 3akon MeHiens — 3aKoH



paciienieHus Npu3HaKkoB. LluTogornyeckre 0CHOBBI MOHOTUOPUIHOTO CKPELIMBAHHUS.
['umore3a YuCTOTHI ramer.

AHanusupyroniee ckpemuBanue. [I[pomMexyTOuHbIN XapaKkTep HAaCcIeOBaHNUs.
Pacuiemienre npu3HakoB IPU HENOJIHOM JTOMHHUPOBAHUMU.

JuruOpuaHoe ckpemuBanue. Tpetuii 3akoH MeHnzenst — 3aKk0H HE3aBUCHUMOTO
HacJeI0BaHus MPU3HAKOB. L[uTONOrNUecKkre OCHOBBI IUTMOPUTHOTO CKPEILIUBAHHUS.

Cuennennoe HacienoBanue npusHakoB. Pabotel T. Moprana. Cuenientoe
HAaCJIEJOBAaHUE T'€HOB, HAPYIICHUE CLUEIUICHHS MEXy F'€HaMU. XPOMOCOMHAs TEOPHUSI
HACJIEICTBEHHOCTH.

I'eneTuka nosa. XpoMOCOMHBIN MEXAHU3M ONPENEIECHUS M0J1a. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. |'OMOraMeTHBIN U FE€TEPOraMeTHbIN 0. ['eHeThUecKas CTpyKTypa MOJIOBBIX
xpoMocoM. HacnenoBanne npru3HaKoOB, CHEIJIEHHBIX C MOJIOM.

I'enotun kak nenoctHas cucrema. [lneliorponuss — MHOKECTBEHHOE JI€MCTBUE I'EHa.
MHOX€eCTBEHHBIN ajenu3M. B3aumoaeincTere HeauieabHbIX T€HOB. KOMIIJIEMEHTApHOCTb.
Onucras. [Tonumepusi.

['eHeTMYECKH1 KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(U3HOTOTUYECKUX MPOIIECCOB, MOBEICHUS M1 KOTHUTUBHBIX QyHKUUN. ['eHeTHueckue
MEXaHM3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH — Mapa3UuT» U «XO35UH —
MUKpOOHOM». ['eHeTndyecKkre acreKThbl KOHTPOJIS U U3MEHEHHs HacJIeICTBEHHON
UH(GOpPMAIIMH B TOKOJICHUSX KJIETOK U OPraHU3MOB.

JlemoHcTpanuu

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

Tabmumpl u cxeMbl: «[lepBbiii 1 BTOpOi 3akoHBI Menaens», « Tpetuit 3aKkoH
Mennens», «AHanu3upyrollee ckpenmBanue», «Hemonnoe nomuanpoBanue», «CUEIIEHHOE
HacJIeI0BaHWE MPU3HAKOB Y Apo3oduiiely, «I'eneTuka nomna», «Kapruotum yenoBeka,
«Kapuotun apozodunsi», «Kapuorun nrutib», « MHOKECTBEHHBIHN aJlJIEIU3M»,
«B3anMoieficTBrE T€HOBY.

O6opynoBaHue: MOJICIb JIJIsl IEMOHCTPAIIMN 3aKOHOB €TMHO00pa3usi THOPHIOB
IIEPBOr0 MTOKOJICHUS U PACIICIJIEHUS] IPU3HAKOB, MOJIEIIb IS IEMOHCTPALIMU 3aKOHA
HE3aBUCUMOI'0 HAaCJIEI0BaHUs IPU3HAKOB, MOJIEIIb I IEMOHCTPALIMKU CLEIUIEHHOTO
HACJIeI0BaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapar: «Jpozodumnay.

[IpakTuueckas pabota «M3yueHue pe3yabTaToB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
TIPO30(HITBI.

[IpaxTuueckas pabota «/3ydeHue pe3yapTaToB JUTHOPUIHOTO CKPELUBAHUS Y
TIPO30(DHITBI.

Tema 13. 3aKoHOMEPHOCTH H3MEHYHUBOCTH

BiaumoneiicTBue reHoTuna u cpebl npu hopmupoBanuu perorumna. 3MeHUInBOCTH
npu3HakoB. KauecTBEHHbIE U KOTMYECTBEHHBIE IPU3HAKK. BHUIbI HN3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBCHHAS.

MonaudukannonHas “3MEHUIUBOCTh. Poitb cpeibl B hopMHUpOBaHUHT
MoauduKalMOHHON u3MeHunBocT. HopMa peakiuu npuszHaka. BapuanuoHHeii psg u
BapuanronHas kpuas (B. Moranncen). CBolicTBa MOAM(PUKAIIMOHHON N3MEHYUBOCTH.

I'eHoTnMueckass U3MEHUUMBOCTh. CBOMCTBA TEHOTUITMYECKOW N3MEHYMBOCTH. BUab
F€HOTUIUYECKOW U3MEHYHUBOCTH: KOMOMHATUBHAS, MyTAIlIHOHHASI.



KomOunaTuBHast ”3MEHUMBOCTH. Meii03 U MOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. POJIb KOMOMHATUBHOM U3MEHUUBOCTH B CO3/IaHUU
T€HETUYECKOr0 pa3HO0Opas3us B mpejiesiax OJJHOro BUA.

MyTanmoHHas U3MEHYUBOCTh. BUbl MyTalnii: FTEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE U UHAYLUMPOBAHHBIE MYTALIMU. SII€pHBIEC U IUTOILIA3MATUYECKUE MYTAIUH.
ComaTnueckue 1 noJIoBble MyTaluu. [[puunHbI BOSHUKHOBEHUS MyTaluil. MyTareHsl U ux
BJIUSIHME HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAIlIMOHHOTO MPOIEcca. 3aKOH
TOMOJIOTHYECKUX PsIIOB B HacleacTBeHHOM nsMmenunBoctu (H.W. Basumnon). Buesaepnas
M3MEHUYHMBOCTb U HACJIECICTBEHHOCTD.

ONUreHeTHKa U SIIUTeHOMUKA, POJIb AMUTEHETUUECKUX (PaKTOPOB B HACJICIOBAHUU U
M3MEHYUBOCTH (DEHOTUITUYECKHUX MMPU3HAKOB Y OPTaHU3MOB.

JleMoHCTpanuu

IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuipl u cxeMbl: « Busibl 13MeHYUBOCTHY, «MoauduKarmoHHass U3MEHUUBOCTHY,
«KomOuHaTuBHasE UBMEHUUBOCTHY, «Meto3», «OmnonoTBopenuey, «I eHeTHYecKue
3a00J1eBaHMS YEJIOBEKay, «BUIbI MyTaIuiiy.

O6opynoBaHuUe: )KUBBIE U TepOapHbIE IK3EMILISIPhl KOMHATHBIX PACTEHUM, PUCYHKH
(dboTorpadun) )KUBOTHBIX C PA3IUYHBIMU BUIaMU U3MEHYUBOCTH.

Jlaboparopnas pabora «MccnenoBanne 3aKOHOMEPHOCTEH MOTU(PUKAITHOHHOM
n3MeH4uBOCTH. [TocTpoeHne BaprallMOHHOTO PsA/ia M BApUAITMOHHOW KPUBOW».

[Ipaktuueckas pabora «MyTtanuu y Apo30(uiisl (Ha TOTOBBIX MUKpOIIpEnapaTax).

Tema 14. I'eHeTHKa yejI0BeKa

KapuoTun uenoseka. MexayHapoaHasi mporpaMma MCCJIeI0OBaHUSI TEHOMA YEJIOBEKaA.
MeTobl H3y4eHHUs] TEHETUKH YeJIOBEKa: F€HEAIOTMYeCKUM, OJTU3HEIIOBBIMH,
ATOT€HETUYECKUH, MOMYISALIMOHHO-CTATUCTUYECKUM, MOJICKYJISIPHO-T€HE TUYECKU .
CoBpeMeHHOE ONpeieICHUE T€HOTHUIA: TOJJHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTHIIMPOBaHUE, B TOM yucJie ¢ momoinblo [111P-ananu3a. HacinencTBenHsie 3a001eBaHus
yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIe3HHU YesioBeKa. bojie3Hu ¢ HacaeICTBEHHOM
MPEPACTIONOKEHHOCTHIO0. 3HAYEHUE MEUIIMHCKON T€HETUKU B TIPEOTBPAILICHUH U JICUCHUHU
TreHETHYECKHUX 3a00JIeBaHUI YeoBeKa. MeIMKO-TeHETHYECKOe KOHCYJIBTHPOBAHHE.
CtBoJIOBBIE KIIETKU. [[OHATHE «TE€HETUUECKOTO Ipy3a». ITUUECKHE aCIIEKThI UCCIICIOBAaHUN B
00J1acTH peaKTHPOBAHUS TEHOMA 1 CTBOJIOBBIX KJIETOK.

I'eneTnyeckue GhakTOpPHI MOBBIIICHHON YYBCTBUTEIBHOCTH YeIOBEKA K (DU3NIESCKOMY H
XUMHUYECKOMY 3arpsI3HEHHUIO OKPYXKAIOIIEH cpelbl. [ eHeTnyeckas mpeipacioaokKeHHOCTb
YeJI0BEKa K MaTOJIOTHUSIM.

JleMoHCTpauuu

Tabnuipbl u cxeMbl: «Kapuortumn yenoBekay, «MeTobl U3y4eHUsI TEHETUKHU YEeJI0BEKa,
«I'eHeTnUecKue 3a00JIEBAaHUS YEIIOBEKA.

IIpakTrueckas pabota «CocTaBieHHUE U aHAIU3 POJTOCIOBHOM.

Tema 15. Cenexiiusi OpraHu3MoB

JloMecTukanus u cenekius. 3apoxKICHUE CEIEKIMU U ToMecTuKauun. Yuenue H. M.
Basunona o [{eHTpax npoucxoxaeHus U MHOr0oOpasus KyJIbTYpHBIX pacTeHuil. Poib
CEJIEKIIMU B CO3/IaHUU COPTOB PACTEHUN U NOPOJI )KUBOTHBIX. COpT, Mopoaa, mTaMM. 3aKOH



TOMOJIOTMYECKHUX PSZ0B B HacHeACTBEHHOM n3MeHunBocty H. M. BaBunosa, ero 3nauenue
JUISI CEJIEKIITMOHHOM paOOTHI.

MeTtonb! ceneKmoHHON paboThl. IcKycCTBEHHBI OTOOP: MAacCOBBIHM U
WHJMBUAYaIbHBIA. DTanbl KOMOMHAIIMOHHOM ceniekiuu. VcnbiTanne nporu3BOAUTENCH 11O
noToMCcTBY. OTOOpP MO FEHOTUITY C TOMOUIBIO OLEHKH (PEHOTUIIA TOTOMCTBA U OTOOp 1O
TE€HOTHITY ¢ moMmolbio ananusa JJHK.

NckyccTBeHHBIN MyTareHe3 Kak METO/ CEJICKIIMOHHON pa0boThl. PainanmonHsiii u
XUMUYECKUI MyTareHe3 Kak UICTOYHUK MyTallui y KyJIbTYpHBIX ()OPM OpraHU3MOB.
Hcnonp3oBanue reHOMHOTO peAakTUPOBaHUS U METOJ0B pekoMOuHanTHbIX JIHK nis
MTOJIyYEHHUS UCXOHOTO MaTepralia IJsl CEJIEKIUU.

[Tonyyenue nonumion08. BuyTpuBunosas rudpuaunzanus. bauskopoactBeHHoe
CKpelIMBaHue, Wiv nHOpuauHr. HepoacTBeHHOE cKpeluBaHue, win ayropuaunr. ['eteposuc
U ero npuuuHsl. Mcnons3oBanue rereposuca B cenekiuu. OTnanénnas ruopuan3arms.
[Ipeononenne Gecrious MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U
KUBOTHBIX. «3€1EHAsT PEBOIOLUSY.

CoxpaHeHue U U3yYEHHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX TUKHUX
pOAMYECH JIJIsE CO3/IaHUSI HOBBIX COPTOB U THOPHJIOB CEIILCKOXO03UCTBEHHBIX KYJIBTYP.
N3yueHne, COXpaHEHUE U yIIPaBIEHNE FTEHETUUECKUMHU PECYPCAMU CEITbCKOXO03SIICTBEHHBIX
Y TIPOMBICTIOBBIX KMBOTHBIX B LEAX YIYUIIECHUS CYIIECTBYIOIIMX U CO3/1aHUSI HOBBIX MOPO/I,
JIMHUI U KPOCCOB, B TOM YHCJI€ C TPUMEHEHUEM COBPEMEHHBIX METOIOB HAYYHBIX
UCCJIEJOBAaHUM, IEPEIOBbIX /1IN U NEPCHEKTUBHBIX TEXHOIOTUH.

JlemoHcTpanuu

[Toptpetsr: H. . BaBunos, . B. Muuypum, I'. [{. Kapneuenko, I1. I1. JlykpsiHenko, b.
JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuuel u cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSIA0OB B HACIECTBEHHON N3MEHUUBOCTHY, «METObI
cenekiuny, «OTaanéHnas rudpunuzanus», «Myrarenes».

JlabGoparopnas pabora «M3ydeHne cOpTOB KyJIbTYPHBIX PACTCHHUH M TIOPOJ JOMAIITHUX
KUBOTHBIX).

Jlaboparopnas pabora «M3ydeHre METOI0B CEICKIIUA PACTCHHI.

[TpakTrueckas padota «IIpuBHUBKa pacTEHUI».

Okckypcusi «OCHOBHBIE METOJIBI U JJOCTHXKEHUS CENIEKIIUU PACTEHUIN U dKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO (DepMy, COPTOUCTIBITATEIFHBIM YYaCTOK, B TEINTUYHOE
X035IUCTBO, B JIaADOPATOPUIO arpPOYHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAs1 OMOJIOTUsA

OOBEKTHI, UCIIOIB3YEMbIE B OUOTEXHOJIOTUHU, — KIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTepUCTUKa. TpaauiimoHHas OMOTEXHOJIOTHS: XJieOOoNeUeHue,
MOJIYYCHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. MUKPOOMOIOTUYECKUAN CUHTE3.
OO0BEKTHl MUKPOOUOTOTUUECKUX TeXHONMOT M. [Ipon3BOACTBO O€Ka, aMUHOKUCTIOT U
BUTAMHUHOB.

Coznanue TeXHOJIOTUil U UHCTPYMEHTOB 1I€JICHANPABICHHOTO U3BMEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C 1I€JIbIO TTOJIYYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounas nnxxenepusa. MeToapl KyJabTypbl KIIETOK U TKAHEW PACTEHUM U )KUBOTHBIX.
Kpuobauku. Comarnueckas ruOpuan3aius 1 comaTudeckuit amopuorenes. Mcnonb3zoBanue



rarjIouJ0B B cenekiuu pacreHui. [lonyyeHrne MOHOKIIOHANIBHBIX aHTUTel. Menons3oBanue
MOHOKJIOHQJIbHBIX U ITOJIUKJIIOHAJIBHBIX aHTUTEN B MeAULIMHE. VIcKycCcTBEHHOE
OIIOAOTBOpPEHUE. PEKOHCTPYKIMS AUIEKIETOK U KJIOHUPOBAHUE )KUBOTHBIX. MeTo
TPAHCIUIAHTALUU AAEP KICTOK. T€eXHOJIOIMU 0340POBIICHUS, KYJIbTUBUPOBAHUS U
MUKPOKJIOHAJIBHOTO Pa3MHOXKEHUS CEILCKOXO3SMCTBEHHBIX KYJIBTYP.

XpOMOCOMHas U FeHHast UHKeHepHsl. VICKyCCTBEHHBIN CUHTE3 T€HA U
koHcTpyupoBanue pekomonHanTHbIX JJHK. Co3nanue TpaHCT€HHBIX OPraHU3MOB.
JIOCTH>KEHUS 1 NIEPCIIEKTUBBI XPOMOCOMHOW M T€HHOW HHKEHEPHUH. DKOJIOTUUECKUE U
ATUYECKHUE MPOOJIEMbl TCHHON MHKEHEPHH.

Menununckue ouorexnonoruu. Ilocrrenomuas nuudponas megununa. [11P-
IMarHocTuka. MeTtaboJIOMHBIN aHau3, T€eHOIIEHTPUYECKU aHau3 MPOTeOMa YeJIoBeKa JJis
OLICHKHU COCTOSIHUSA €r0 310p0Bbs. Vcnonb30BaHue CTBOIOBBIX KIETOK. TapreTHas repanus
paka. 3D-OuounxeHepus s pazpaboTKku PpyHIaMEHTaIbHBIX OCHOB MEIULIMHCKUX
TEXHOJIOTUH, CO3aHUsI KOMIUIEKCHBIX TKAHEN COYETAHUEM TEXHOJIOTUN TPEXMEPHOTO
OuornpuHTUHTA U ckaddonaarHra JUisi peleHus 3aJ1a4 NepCoOHaAIM3UPOBAHHON METUIIUHBI.

Coznianre BEKTOPHBIX BAKIMH C I[€JIbI0 00ecredeHns KOMOMHUPOBAHHOMN 3aIIUTHI OT
Bo30ynureneit OPBU, yctanoBieHre MOJEKYISPHBIX MEXaHU3MOB (DYHKIIMOHUPOBAHUS
PHK-conep:xaiux BUpycOB, BBI3bIBAIOIINX 0COO0 OMACHbIE 3a00JIeBaHMSI YEJIOBEKa U
KUBOTHBIX.

JleMoHCTpanuu

Tabnuup! u cxemsl: «lcnonap3oBaHNE MUKPOOPTaHU3MOB B IIPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KieTouHas HHKEHEpUs», «I €HHas NHKEHEPUSI.

Jlaboparopnas pabora «M3yueHre o0beKTOB OMOTEXHOJIOTUH.

[TpakTnueckas pabota «[lomydyeHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

Okckypens « BHOTEXHOJIOTHS — BayKHENIIask IPOU3BOAMTEIIbHAS CHIIA COBPEMEHHOCTH
(Ha GMOTEXHOIOTMYECKOE IIPOU3BOACTBO).

11 kaacce

Tema 1. 3apoxkaeHue u pa3BUTHE 3BOJIONMOHHBIX NPeCTABJICHUA B 0HMOJIOTUH

OpomonuonHas tTeopust Y. Jlapeuna. [Ipenanocbuikyu BOSHUKHOBEHUS TapBUHU3MA.
Kuznp u HayuyHas aesarenbHOCTh Y. JlapBuHAa.

JIB>KyIIME CUIIbI 3BOJIOIMHY BUIOB 110 Y. J{apBHHY (BbICOKAasi HNHTEHCUBHOCTD
Pa3MHOXEHUSI OPTaHU3MOB, HACIEACTBEHHAS N3MEHYMBOCTh, OOpb0a 3a CyIIecTBOBAHHUE,
€CTECTBEHHBIN M MCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuateTndeckoit Teopuu 3Boonun (CTI). HeittpansHas Teopust
sBooIH. CoBpeMeHHas HBOJIIOIIMOHHAST OMOI0THs. 3HAUYCHNE YBOIOIIMOHHON TEOPHH B
(bopMHpPOBAHNY €CTECTBEHHO-HAYYHON KapTHUHBI MHPA.

JleMoHCTpauuu

[Toptpersl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y.
Hapsun, C. C. YUerepuxos, U. U. [lImansraysen, x. Xonaeun, /. K. benses.

Tabnuipl u cxeMmbl: «Cuctema xuBoi npupoasl (1o K. JIunuero)», «JlecTHUIA KUBBIX
cymectB (o Jlamapky)», «Mexanuszm ¢hopMupoBaHus NPUCIIOCOOICHUN Y paCTEHUN U
#KUBOTHBIX (110 Jlamapky)», «KapTta-cxema mapipyta nyremectsust U. Jlapsunay, «Haxonku
Y. {apsunay, «®@opmbl 00pb0ObI 3a cyliiecTBoBaHUE», «lloposl ronyoei», «MHoroodbpasue



KyJbTYpPHBIX (hOpM KanycTbD», «[lopoasl ToMaIHUX KUBOTHBIX», «CXxeMa 00pa30BaHMs
HOBBIX BUJIOB (110 Y. [lapBuny)», «CxeMa COOTHOIIEHUS ABMKYILIUX CHII SBOJIFOLIUN,
«OCHOBHBIE TIOJIOKEHHSI CHHTETUYECKOU TEOPHUH IBOJIIOLIUN .

Tema 2. MUKpPO3BOJIIOLMA U €€ pe3yJIbTAThI

[lonmynsuusa Kak aneMeHTapHas eIuHULa SBOMIOUH. COBpEeMEHHBIE METObI OLIEHKU
TreHeTHYECKOro pa3HO00pa3usl U CTPYKTYphI nonyssiuuid. U3meHnenue reHodoHa Nomysiiuu
KaK 3JIEMEHTApHOE BOJIIOLMOHHOE SIBJIEHHE. 3aKOH reHeTuuecKkoro paBHoBecus Jx. Xapnu,
B. Baiin6epra.

OnemeHTapHble (HaKTOPHI (IBUKYILIHUE CUIIBI) S3BOTIOLIUU. MyTallMOHHBIN npouecc.
KoMOuHaTuBHas u3MeHYMBOCTh. Jlpeli reHoB — ciydaliHble HEHANPaBICHHbIE U3MEHEHUS
qyacToT ajieneil B nomysuusax. Ipdext ocHoBarens. DP@Pext OyTbUIOYHOTO rOPIIbIIIKA.
CHMIKeHne TeHeTHUECKOro pa3Hoo0pa3usi: mpuurHbl U cienctBus. [Ipossnenue s dexra
apeiida reHoB B OOJIBIINX U MaJBIX MOMYJsAUUaX. Murpanuu. M3omsmus nonysimii:
reorpaduueckas (MPOCTPAaHCTBEHHAs ), OMOJIOTHYeCKas (PENPOTYKTUBHAS).

EctecTBeHHBII 0TOOp — HanpaBIAOMKN QakTop 3BOIMIOIUNA. POPMBI €CTECTBEHHOTO
oTOOopa: IBIXKYIINM, CTAOMIN3UPYIOIINMA, pa3phiBatonnil (1n3pynTuBHbIN). [logoBoii oTOOp.
Bo3HUKHOBEHNE U HBOJIIOIMS COLIMAIIBHOTO MMOBEICHHUS ) KUBOTHBIX.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOIONMH. Bo3HUKHOBEHHE
NpUCTIOCOOJIEHUH Y Opranu3MoB. ApoMopdo3sl U uanoaaantanuu. [Ipumepst
NPUCTIOCOOJIEHUH Y OPTaHU3MOB: MOpQoJioTuueckue, punonornueckiue, OMOXMMHUYECKUE,
noseneHueckre. OTHOCUTEIBHOCTh MPUCTTOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero kpurepun u cTpykrypa. BunooOpazoBaHue kak pe3yslbTaT MUKPOIBOJIIOIUH.
N3onsimust — kimo4ueBoit paktop BuaooOpasoBanus. [1ytu u crnocoObl BUI00Opa30BaHUS:
ajonatpuueckoe (reorpaduueckoe), CUMNaTpuuecKoe (IKOJIOTUYECKOE), KMTHOBEHHOE)
(monumuIonIU3anus, rTuopuanu3ays). JIuTenbHOCTh YBOTIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHHUS OUOJIOTHUECKOTO Pa3HOOOpa3Us.

Pounb sBOMIONIMOHHOM OMOJI0THHU B pa3paboTKe HAYYHBIX METOJIOB COXPaHEHUS
6uropaznooOpasusi. MUKPOIBOIIOIUS U KOABOIIOIHUS [MAPA3UTOB U UX X035€B. MeXaHU3MbI
dhopMUpOBaHHUS YCTOWYMBOCTH K aHTUOMOTHUKAM M CITIOCOOBI OOPHOBI C HEH.

JlemoHcTpanuu

IToptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabnuiel u cxembl: «MyTalmoHHas U3BMEHUYUBOCThY, «[lomynsnnonHas CTpyKTypa
BUJa», «CxeMa MposiBIeHHs 3aKoHa Xapan—Baitnoepray, «IBUKyIIHe CUITBI SBOTIOLANY,
«IKONOTUYECKast N30SI MOMYJISINUIA ceBaHCKOM dopenn», «I eorpadrueckas n30sIus
JMCTBEHHUIbI CUOMPCKOM U JTUCTBEHHUIBI AaypcKoi», «llonmynsaiuoHHbie BOJIHbI
YHUCIICHHOCTHU XHIIHUKOB M KePTBY», «Cxema MelHCTBUS €CTeCTBEHHOTO 0TOOpay, « DopMbl
00phOBI 32 CyIIeCTBOBAHUEY, « HIYCTpHUAIBHBIN MeJTaHU3M», «KUBBIE HCKOITAEMBICY,
«ITokpoBuTEIBCTBEHHAS! OKpACKa KUBOTHBIX», «[Ipeaynpexaaronias okpacka >kMBOTHBIXY,
«Duznonornueckue aganrtauun», «[IpucnocodIeHHOCTh OPraHU3MOB U €€
OTHOCHUTENIBHOCTBY, «Kputepun Bugay», « Bunbl-nBoitHukn», «CTpyKTypa BHIa B IPUPOJIE»,
«Cnoco0bl BU000pa3zoBanus», «I'eorpaduueckoe Bu1000pazoBaHue TpEX BUIOB
JAHJIBIIICH», « DKOJOTHYECKOE BUI000pa30BaHNE BUI0B CHHUID, «[loaUIIon1pl pacTeHuin»,
«KamnycTHO-peieuHbId THOPUI.



ObopynoBanue: repbapun pacTeHU, KOJUIEKIIMN HACEKOMBIX, Uydesia MTUIl U 3Bepeil ¢
npUMepamMy pa3TUYHbIX TPUCIIOCOOICHMIA, dydeia NTHII U 3Bepeil pa3HBIX BHIIOB, repOapuu
pacTeHuil OJM3KUX BUAOB, 00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMM.

Jlaboparopnas pabota «BrisiBIeHHE U3MEHUUBOCTH Y 0COO€H OJTHOTO BUAAY.

Jlaboparopnas paborta «IIprucnoco6seHus OpraHu3MOB U UX OTHOCUTEIbHAS
1e71eCO00Pa3ZHOCThY.

JIaGopaTtopHas pabota «CpaBHEHHE BUOB IO MOP(HOIOTHUECKOMY KPUTEPHUION.

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Mertoapl n3y4eHus: MaKkpodBOJIOIUU. [1aneoHTOIOrnYecKre METOIbI U3yUEHHUS
sBosmo1uu. [lepexonnsie Gopmbl U HUTOreHETUYECKUE PSAbl OPTaHU3MOB.

buoreorpadguueckue MeTo bl n3yueHus 3Bosonnu. CpaBHeHue Giaopsl U payHsl
MaTepUKOB U OCTPOBOB. buoreorpaduueckue odnactu 3eMian. Buabl-5HAEMUKH U PEITUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOrHUECKHNE METOIbI U3YUCHHUS
ABOJIOLIMHM. ['eHeTHUECKE MEXaHU3MBbI IBOJIIOLIMA OHTOT€HE3A U MOSIBIEHUS SBOJIOLIMOHHBIX
HOBIIIECTB. [ 'OMOJIOrMYHbBIE Y aHAJIOTUYHBIE OPTraHbl. Py1uMeHTapHbIE OpraHbl U aTABU3MBI.
MonekynspHO-TeHeTHUECKHEe, OMOXMMUYECKUE U MAaTEMAaTHUECKUE METO bl N3YUCHUS
sBOMIONIMH. ['oMoornynbie reHbl. COBpEMEHHBIE METOIbI TOCTPOSHHUS (PUITOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIOLHSI TECHOMOB.

OO61m1e 3aKkOHOMEPHOCTH (TpaBuiia) 3BOJIOIUH. [IpuHIINUI CMEHBI (HYHKIIUIA.
HeoOpatumMocTs 3BosonMK. AantuBHas paauaius. HepaBHOMEPHOCTh TEMITOB 3BOJIIOIUH.

JlemoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkens.

Tabnuuel u cxembl: «OUIOTEHETUYECKUN PSI JIOMIAAN», K APXEONITEPUKCY,
«3Bepo3yOrie smiepb», «Creronedans», «Puanodursr», «CeMeHHbIE TATIOPOTHUKI,
«buoreorpaduueckue 30Hb1 3eminy, «/peiid KOHTUHEHTOBY, «PenukTh», «Havanbubie
CTaJi SMOPUOHAIILHOTO PAa3BUTHUS MO3BOHOYHBIX )KHBOTHBIX», « OMOJIOTHYHBIE U
aHAJIOTUYHBIE OpraHbDy, «PyaIuMeHTh», « ATaBU3MBI», « XpPOMOCOMHBIE HA0OPHI YeIOBEKA U
muMnan3e», «[ 1aBHble HaMIpaBICHUS IBOTIOMUNY, «O0IIHe 3aKOHOMEPHOCTH DBOJIOIIHI) .

O6opynoBaHue: KOJUIEKIIUHU, TepOapuu, MyJIsIKH HCKOTTAEMBIX OCTATKOB OPTaHN3MOB,
MYJISIKU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTAaHOB M aTaBU3MOB, KOJUIEKIIUU
HaCEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hay4Hble THIIOTE3bI IPOUCXOKICHUS KU3HH Ha 3eMiie. AOHOTeHe3 U TaHCTIEPMHUSL.
JloHayuHbI€ TPEACTABICHHUS O 3aPOKICHUH KU3HU (KpeallnoHu3M). [ mnoTe3a nmocTossHHOTO
CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannanuanu, JI.
[Tactepa. [IpoucxoxieHne >KU3HU U ACTPOOUOIIOT UL

OcHOBHBIE 3Tallbl HEOpPraHuueckou sBomtouu. [nanetapHas (reojsoruueckas)
HBOJTIOIHST. XUMUYECKast SBOIONMSA. AOMOTEHHBIN CHHTE3 OPTraHUYECKUX BEIIECTB U3
Heopranndeckux. OneiT C. Mumnepa u I'. FOpu. O6pazoBanue noauMepoB U3 MOHOMEPOB.
KoaunepBaTthas runotesza A. Y. Onapuna, runoresa rnepsudHoro 0yiaroHa /. XonjaeitHa,
reHetuyeckas runoreza I'. Mémnepa. Puboszumsi (T. Yek) u runoreza «mupa PHK» V.
I'unbepra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIETKH.



Ncropus 3emnu u Metozsl €€ nzydeHus. VckonaeMple OpraHn4eCcKUe OCTaTKH.
['eoxponomnorus u e€ Mmetoasl. OTHOCUTENBHAS U A0COTIOTHASI TEOXPOHOJIOTHS.
I'eoxpoHONIOTrMYECKas MIKana: 30HbI, SPbl, HIEPUOABL, STOXHU.

HauvanpHbie 3Tanel opranndeckou 3Boouuu. [losBiieHre 1 3BOIIOLMSA TIEPBBIX
KJIETOK. DBOIONMS MeTabonn3Ma. Bo3HUKHOBEHUE MEpBBIX S3KocucTeM. COBpEMEHHbBIE
MUKpPOOHBIE OMOIIIEHKH KaK aHaJIOr MepBbIX Ha 3emiie coodiiecTB. CTpOMaTOIUTHIL.
IIpokapuoThl U 3yKapUOTHI.

[Ipoucxoxenue 3ykapruoT (CUMOMOreHe3). DBOIIOLMOHHOE TPOUCXOKICHUE
BUPYCOB. [IponCX0XAE€HNE MHOTOKJIETOYHBIX OPraHN3MOB. BO3HMKHOBEHHE OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl YBOJTIOIMH BHICITUX pacTeHu. OCHOBHBIE apoMOp(O3bl pacTCHUH.
Brixon pacrenuii Ha cyury. [TosgBiaeHne CIOPOBBIX pACTEHHI U 3aBO€BAHUE UMU CYIIU.
Cemennsie pactenus. [IponcxoxaeHne IBETKOBBIX PACTCHUM.

OCHOBHBIE ATallbl YBOTIOLNH JKUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — OSIBIEHHE COBPEMEHHBIX TUTOB. [lepBbie
XOpA0BBIC )KMBOTHBIE. JKM3HB B BOJIe. DBOJIIOIMS MO3BOHOUHBIX. [Iporcxoxaenne ampuoOuii
u pentwmi. [Ipoucxoxaenne MiuekonuTaromux u ntuill. [IpuHnun kirodeBoro apomopdosa.
OcBoeHne 6€Cr03BOHOYHBIMHU U TTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PaszButHe x13HM Ha 3eMJie 110 ApaM U IEPUOIAM: apXell, MPOTEPO30ii, MaNe030i,
Me3030i1, KaiiHOo301. OO011ast XapaKTepUCTHKA KJIMMaTa U Ie0JIOTHYECKUX MPOIECCOB.
[losiBneHUE M paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa30BaHUE: €r0 YCIOBUS U
BJIMSTHUE HA Ta30BBINA COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHS — SKOJIOTUYECKUE KPU3UCHI Tpouuioro. IIpuunHe! u ciiencTBus
MacCOBBIX BbIMUpPaHuil. COBpeMEHHBIN IKOJIOTUYECKUN KPU3HC, €T0 0COOCHHOCTH.
[Tpobnema coxpaHeHus OuopazHOOOpa3us Ha 3emiie.

CoBpemeHnHas cucteMa opranudeckoro mupa. [lpunnuns! kinaccuduxanum
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, U. . Meunukos, A. 1. Onapus,
JIx. Xongein, I'. Mémnep, C. Munep, I'. FOpu.

Tabmump! u cxembl: «Cxema omnbita @. Penny», «Cxema omnbita JI. [TacTepa mo
M3YYECHHUIO CaMO3apOokAeHUs )XKu3HN», «Cxema onbita C. Mumiepa, I'. FOpuy», «3tansl
HEOPraHUYECKOM 3BOJIIOLINNY, «[ €0XpOHOJIOrnuecKas 1mKana», «HavanbHble Tansl
OpraHUYeCcKON IBOTIONUNY, «CxeMa 00pa3oBaHUs IyKapUOT MyTEM CUMOUOTEHE3ay,
«Cuctema kuBOU mpupoib», «CTpoeHne BUpyca», « ApoMopQo3bl pacTeHUN»,
«Puanouts», «OMHOKIETOUYHBIE BOIOPOCTNY, « MHOTOKIETOUYHBIE BOJIOPOCTNY, «MX1»,
«ITanopoTHukm», «I'ooceMeHHbIe pacTeHUs», «OpraHbl IBETKOBBIX pacTeHHi», «Cxema
Pa3BUTHSI )KUBOTHOTO MUPa», « ApOMOP(O3bI JKUBOTHEIXY, «IIpocTeitmmey,
«KumeunononoctHsiey, «Ilnockue yepBuy, «UneHucToHOTHEY, «PHIOBIY, «3€MHOBOTHBIEY,
«IIpecmbikaromuecs», «IItuusy, «Mnekonutaromme, «Pa3BUTHe )KU3HUA B apXECUCKOH 3pe»,
«Pa3BUTHE KU3HU B IPOTEPO3IOMCKON dpen», «Pa3BUTHE KU3HU B AJIEO30UCKOU 3pe»,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HHU B KATHO30MCKOU 3pe»,
«CoBpeMEHHas: CHCTEMA OPraHUYECKOr0 MUAPAY.

O6opynoBaHue: repbapuu pacTeHUN pa3IMUHbBIX OTJEIOB, KOJUIEKIIUY HACEKOMBIX,
BJI&JKHBIEC MIPENAPATHI )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMU UTJIOKOXKHUX, CKEJIETHI



IT03BOHOYHBIX JKUBOTHBIX, Yy4esia IITHLl U 3BEPE, KOJUIEKIIMM OKaMEHEJIOCTEN, MOJIE3HBIX
HCKOMAEMBIX, MYJISIKA OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas naboparopnas pabora «Monenuposanue onbiToB Mumepa—tOpu no
M3YYEHHUIO0 a0MOT€HHOT0 CUHTE3a OPraHNYECKUX COETMHEHUI B IEPBUYHON aTMOC(eEpe».

Jlaboparopnas pabota «M3yueHne u onrcaHue UCKOMAeMbIX OCTATKOB JAPEBHUX
OpraHU3MOBY.

[Ipaktuueckas pabora «M3yyeHne ocoOEHHOCTEW CTPOCHUS pACTEHUN pa3HbIX
OTJZIEJIOBY.

[Ipaktuueckas pabora «M3yyeHne ocoOEHHOCTEH CTPOCHUSI TO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue yeaoBeKa — AaHTPONoOreHe3

Paznenel 1 3a7aun aHTPONOJIOTHU. METOIbl aHTPOIIOJIOTUH.

CraHoBNIE€HME TIPEJICTABICHUN O MPOUCXOKICHUHU YelIOBEeKa. PeIurno3ubie BO33peHuUs.
CoBpeMEeHHbIE HAYYHBIE TEOPUHU.

CxoacTBO UenoBeka ¢ KUBOTHBIMU. CHUCTEMATUUYECKOE MOJI0KEHUE YETIOBEKA.
CBueTENIHCTBA CXO/ICTBA YEIOBEKA C )KUBOTHBIMH: CPAaBHUTEIIBHO-MOp(]oioruueckue,
aMOpHoIorHIecKue, PU3noIoro-onoxumMudeckue, nopeaeHueckue. OTIMUMS YeI0BeKa OT
KUBOTHBIX. [IpsIMOX0X/IeHNE U KOMIUIEKC CBSI3aHHBIX C HUM NpU3HaKoB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBLHOW CUCTEMBI.

JIBrxkyiue cuibl (hakTopbl) aHTPOIIOTeHEe3a: OMOJOTUYECKUE, COITUANIbHBIE.
CooTtHorieHre OMOIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTpOIOreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHBI
(TPOKOHCYJIIBI) U PAaHHUE TOHTUBI — O0IIHE MPEAKU YeIOBEKOOOPa3HBIX 00€3bsH U JIFO/ICH.
ABCTpaJIONIUTEKU — ABYHOTHE MPEIKH JIIoAeh. Yell0BEeK yMebli, TepBbIE€ U3TOTOBICHUS
opyauit Tpyna. YenoBek mpsSMOXOISIIMN U TIEPBBIM BBIXO/T JTF0EH 3a Tipeaeibl AQpuky.
YenoBek reiaenboeprekuii — oOmuid MpeIoK HeaH1epTaIbCKOTo YeIOBEKa M YeJIOBEeKa
pa3yMHOTO0. UeJIOBEK HEAHACPTAIBCKUI KaK BU/T JIFOJEHW XOJIOIHOTO KiIuMaTa. YesoBek
pPa3yMHBbI COBPEMEHHOI'0O THUIIA, TEHUCOBCKUI YETIOBEK, OCBOCHHE KOHTUHEHTOB 32
npenenamu Adpuku. [Taneorenerrnka u magreoreHOMUKA.

DBOJIONKSA COBPEMEHHOTO YelloBeKa. EcTecTBeHHBIN OTOOD B MOMYJISAIUAX YETOBEKA.
MyTanuoHHbI# Tiporiecc U noauMopdusM. [lonmynsnoHHbIe BOJTHBI, Ipeiid TeHOB, MUTPAITUS
1 «d(PexT ocHOBATEIS» B MOMYJISAUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. [lonstue o pace. bonbiine pacsl: eBporieonHas (€Bpa3uiickas),
aBCTpajo-HerpouaHas (FKBaTOpHUabHAasi), MOHTOJIOUAHAS (a3MaTCKO-aMepHUKaHcKas). Bpems
U IIyTH pacceseHus YenoBeka no miaHere. EquncTBo uenoBeueckux pac. Hayunas
HECOCTOSITEIbHOCTD pacu3ma. [IpucnocobeHHOCTh Ye0BeKa K Pa3HbIM YCIOBUSIM
OKpYyXaroiei cpenbl. Biausaue reorpadudeckoil cpensl u npeiida reHoB Ha MOP(OIOTHIO
(M3HOJIOTHIO YEIOBEKA.

MexauCIUTUIMHAPHBIE METOBI B PU3NYECKON (OMOIOTHYECKOI) aHTPOTIOIOT HH.
DBOJIIOIMOHHAS AaHTPOMOJIOTUS U MAJIE0AHTPOMNOJIOT S YEIIOBEUECKUX MOMYJISIIUH.
buoconmanbHabie UCCae0BaHUS PUPOIBI YeToBeKa. VccnenoBanne KO3BOMOLUN
OMOJIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JleMoHCTpauuu

[Toptpetsr: Y. lapBun, JI. Jluku, f. 5. Poruackuii, M. M. I'epacumos.



Tabnuiipl u cxeMbl: «MeToAbl AHTPOMOJIOTUINY, «I 0JTOBHOI MO3T YEJIOBEKaY,
«HenoBekooOpa3Hbie 00€3bIHBIY, «CKENET YeIOBEeKa U CKEJIET MUMMIaH3e», «PyTuMeHThI 1
aTaBU3MBbD», «/[BHKYIIME CUIIBI AaHTPOIIOTEHE3a», « DBOIIOIIMOHHOE JPEBO YETIOBEKAY,
«ABcTpasionuTek», «YenoBeKk yMenbiin», «HeloBeK MpsIMOXoasiuuny, «JleHnCoOBCKU
yenoBek» «Heannepransipl», «KpomanboHUb, «lIpeaku yenoBekay, « ITambl 3BOJIIOLNA
yeaoBeKay, «Packl yemoBekay.

O6opynoBaHue: MYJISKM OKaMEHEJIOCTEH, TPEAMETOB MaTepUalIbHON KYJIbTYPBI
MPEKOB uejoBeKa, penpoAaykiuu (hororpadun) KapTuH ¢ MUGOTOTUYECKUMU U
OMOJIECKUMHU CIOKETaMU MPOUCXOXKICHUS YeJloBeKa, (poTorpadguu HaxoA0K UCKOMAEMBIX
OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb YEepEela YEJIOBEKA U Yepena MUMIIaH3e,
MOJIEJIb KUCTH YEJIOBEKA U KUCTH IIMMIIAH3€, MOJIEJIM TOPCa MPEAKOB YETOBEKA.

Jlaboparopnas pabora «M3ydueHrne oCOOCHHOCTEH CTPOSHUS CKEJIeTa YeJIOBEKa,
CBSI3aHHBIX C IIPAMOXO0KICHUEM.

[TpakTuueckas padota «/3yueHne F3KOJTOTMUECKUX aallTallui YeT0OBEeKay.

Tema 6. JKko0rusi — HayKa 0 B3aMMOOTHOILICHUAX OPTaHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaloIlel cpeaoi

3apoksieHue u pa3zButue skojoruu B Tpyaax A. I'ymOonbara, K. @. Pynee, H. A.
Cesepuona, J. I'ekkens, A. Tencnu, B. H. Cykau€sa. Pazgenst u 3agaun sxonaoruu. CBa3b
AKOJIOTUU C IPYTUMU HayKaMH.

Mertonb! sxonoruu. [oneBsie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTUU: TPUPOIHBIC
1 J1abopatopHbie. MoienupoBaHue B 3KOJOTUH. MOHUTOPUHT OKPYKArOIIEeH cpe/ibl:
JIOKaJIbHBIN, PETHOHAJIBHBINA U TI100aIbHBIN.

3HaueHUE IKOJIOTUUECKUX 3HAHHI JJIs 4eJIOBEeKa. DKOJOTMYECKOE MUPOBO33PEHUE KaK
OCHOBA CBA3€H YeI0BeYeCTBa ¢ npupoaoi. DopMupoBaHUE IKOJIOTMUYECKON KYJIbTYPhI U
AKOJIOTUYECKON TPaMOTHOCTH HACEJICHMUS.

JlemoHcTpanuu

[Moptpetsi: A. I'ymGonbar, K. ®@. Pynbe, H. A. CeBeprios, 3. ['ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuue! u cxeMbl: «Pa3aeinsl sxooruny, «MeToabl SKoJIoruny, «CxemMa
MOHUTOPHUHTA OKPY’KAIOIIEH CPEABD.

JlaGoparopnas pabora «M3ydeHne METOA0B IKOJIOTHISCKUX HUCCIICTOBAHMIN).

Tema 7. Opranu3mbl U cpeia 00UTAHUS

Okonornyeckue (paxkTopbl M 3aKOHOMEPHOCTH UX AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: a0MOTHYECKUE, OMOTHYECKUE, aHTpoIoTreHHbie. O01mue
3aKOHOMEPHOCTH JIecTBHS dKojornueckux (paxtopos. [Ipasmio munnmyma (K. Llnpenrens,
1O. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abunotnueckue Gpaktopsl. CBET Kak dKoorudeckuit haktop. JlelicTBre pasHbIxX
Y4aCTKOB COJTHEYHOTO CIIEKTpa Ha OpraHu3Mbl. DKOJOTHUYECKUE IPYIIbl PACTEHUN U
KUBOTHBIX M0 OTHOIIEHUIO K cBeTy. CUTHaJIbHAS POJib cBeTa. DOTONEPUOAN3M.

Temnepatypa kak sxosnorudeckuii ¢pakrop. JleiicTBue TemiepaTrypbl Ha OpraHU3MBbI.
[TolKnIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTCHOTEPMHBIE
OpraHU3MBlI.



Bnaxxnocts kak sxonoruyeckuit ¢paktop. [IpucnocobneHus: pacTeHU K MOIIEPHKAHUIO
BoAHOro OanaHca. Knaccudukaius pacteHuii no oTHOIEHHIO K Boje. [lpucnocoOnenus
KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl 00UTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/yIlIHAs, IOYBEHHAs, TITyOMHHAS
MOATNIOYBEHHAs, BHYTpUOPTaHU3MeHHAasl. ODU3UKO-XUMHUUECKHUE OCOOCHHOCTH Cpell OOMTaHUS
opranu3MoB. [Ipucrnoco6iennst Opranu3MoB K *KU3HU B Pa3HbIX Cpeiax.

buonoruueckue putMmbl. BHenHue u BHyTpeHHUE pUTMbl. CYTOYHBIE U TOJUYHBIC
putMbl. [Iprucnoco0ieHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM KU3HHU.

XKuznennsie hopmbl opranu3moB. [lonsiTre 0 xu3HEeHHOUN PopMme. KuzHeHusie Hopmbl
pacTeHUii: 1epeBhsl, KYyCTApHUKHU, KYCTAPHUYKH, MHOTOJICTHUE TPABBI, OJJHOJICTHUE TPABHI.
XKuznennsie (HOpMbI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3pOOUOHTHI. OCOOEHHOCTH
CTpoeHus 1 00pa3a >KU3HH.

buotnueckue pakropsl. Buasl OMOTHYECKUX B3aUMOICUCTBUM: KOHKYPEHIINSI,
XHUIIHUYECTBO, CUMOMO3 1 ero ¢popMbl. [lapasutusm, kooneparus, MyTyainusm,
KOMMEHCaNIM3M (KBapTHUPAHTCTBO, HaxJieOHM4YecTBO). HeTpoduueckue B3anmoaencTBus
(Tornueckue, popudeckue, padpuieckre). 3HauyeHNe OMOTUIECKUX B3aUMOJICUCTBUHN IS
CYILIECTBOBAHUSI OPTaHU3MOB B cpejie oouTanus. [I[puHIMI KOHKYPEHTHOTO UCKITFOUYCHUSI.

JleMoHCTpanuu

Tabnuue! u cxembl: «Konorudeckue GakTopbn», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIThI )KUBOTHBIX TI0 OTHOIIICHUIO K CBETY», « TemIOKpOBHBIE
AKUBOTHBIEY», «XO0JOTHOKPOBHBIE )KUBOTHBIEY, «DU3HOIOTHYECKUE a1allTALIN )KUBOTHBIX),
«Cpenbl 0OuTaHusi OpraHu3MoBy, «buonorudyeckue puTMby, «Ku3HeHHBIE POPMBI
pactenuity, « ) KuzneHHbie (OPMBI KUBOTHBIX», « IKOCUCTEMA IIUPOKOJIUCTBEHHOTO JIECA»,
«IKocHCcTEMA XBOMHOTO Jecay, «Llenu nutanusy, « XumHuuectsoy», «llapazutuzmy,
«Konkypenuus», «Cum6mo3», «KoMmMmeHncanuzm.

Oo6opynoBanue: repdapuu paCTeHUI U KUBOTHBIX, IPUCTIOCOOICHHBIX K BIUSHUIO
Pa3IMYHBIX 3KOJIOTHYECKHUX (PAaKTOPOB, TepOapru CBETOMOOUBBIX, TCHEIOOUBBIX
TEHEBBIHOCIIUBBIX PACTEHUM, CBETOIFOOMBBIE, TCHEIOOUBBIE U TECHEBBIHOCIUBBIE KOMHATHBIC
pacTeHusi, repoapuu U KOJUIEKIIUU TETUIONIOOMBBIX, 3MMOCTOMKHUX, MOPO30yCTOHYMBBIX
pacTeHUi, yydesia ITUIl ¥ 3Bepeid, repoapuu pacTeHUH, OTHOCAIIHNXCS K TUTpodHTaM,
KcepoduTam, Me30(uTaM, KOMHATHBIE PACTCHHSI TAHHBIX TPYIII, KOJUIEKIIUU )KUBOTHBIX,
OOHWTAIONINX B Pa3HBIX Cpelax, TepOapuu U KOJUICKIIMU PACTCHUH U )KUBOTHBIX,
o0JagaronInX YepTaMy MPUCTIOCOOTICHHOCTH K CE30HHBIM H3MEHEHHUSAM YCIOBHM KU3HH,
repOapuy ¥ KOJJICKIIUK PACTCHHU I M )KUBOTHBIX PA3IUYHBIX )KU3HEHHBIX (DOPM, KOJIIIEKITHH
KUBOTHBIX, YIJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aMOICHCTBHSIX.

JlaGoparopHas pabora «BeIsiBJICHHE MPUCITIOCOOICHU OPraHU3MOB K BIUSHHIO
CBETaY.

JlaGoparopHas pabora «BeIsiBJICHHE MPUCIIOCOOICHU OPraHU3MOB K BIUSHHIO
TEMIIEPATYPhI».

Jlaboparopnas paboTa « AHATOMHYECKHUE OCOOEHHOCTH PACTEHUMN U3 pa3HbIX MECT
OOUTAHUS Y.

Tema 8. Ikosi0orusi BUA0B ¥ MOMYJISAINI

DKOJOTUYECKHE XapaKTePUCTUKHU MOMysanuu. [lomymsmus kak Onogorndeckas
cuctema. Posib HEOMHOPOHOCTH Cpeibl, PU3UIECKUX OAPHEPOB U OCOOCHHOCTEH OUOJIOTUH
BHJIOB B (POPMUPOBAHUH MTPOCTPAHCTBEHHON CTPYKTYPHI MOMyssiiuid. OCHOBHBIE IMOKa3aTeIn



MOIYJIALIMU: YUCIEHHOCTD, INIOTHOCTh, BO3PACTHAS U I0JIOBAsI CTPYKTYPa, POKIAEMOCTD,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUSL.

DKOJIOrM4ecKasi CTpyKTypa nonyssinuu. OLeHKa YUCIEHHOCTH MonyJsinuu. JlunaMuka
MOIYJIALMU U €€ peryysiuus. buornyeckui noreHuan nomnyainuu. Moaenuposanue
OUHAMMKHU nonyssinuu. Kpusele pocTa YMCIEHHOCTH ONyJsiuu. KprBble BBIKMBaHHU .
Perynsuus yuciaeHHOCTH MONYJISALUN: poJib PAKTOPOB, 3aBUCSIIMX U HE 3aBUCSIIHUX OT
MJIOTHOCTH. DKOJIOTMYEeCKUe cTpateruu BusioB (r- u K-ctparerun).

[TonsiTue 00 sKonoruueckoil Huie Buaa. Mectooouranue. MHoromepHas MOJENb
skonorndyeckor Humu /.M. Xatunncona. Pasmepsl 3kosornueckoit Humu. [loreHnmanbHas
Y pealn30BaHHAas HUIIIU.

Bun kak cucrema nonyssiquid. Apeasnsl BUAOB. BUIIBI M MX )KM3HEHHBIE CTPATETUN.
DKOJIOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH NMOBEAEHUS U MUTPALIMI )KUBOTHBIX. brosiornueckne nHBa3uu
4yKEPOIHBIX BUIOB.

JleMoHCTpanuu

IToptpert: x. Y. XaTunHCOH.

Tabnuupl u cxembl: «IKOJIOTHUYECKUE XapAKTEPUCTUKU MOy IS,
«IIpocTpaHcTBEHHAs CTPYKTYypa NOMYJIILUKW», « Bo3pacTHbIe mupaMuabl MOMYJIALUN,
«CKOpOCTb 3aceneHus MOBEPXHOCTH 3€EMIIM Pa3IUYHbIMU OpraHu3MaMmuy», «Moeinb
skonornueckor Humu Jx. M. XatunHcoHay.

ObopynoBanue: repbapun pacTeHU, KOJUIEKIIUH KUBOTHBIX.

JIaGopaTtopHas pabota «lIpucnocobieHust ceMsiH pacTeHUI K pacCeIeHUIO.

Tema 9. Jkon0rust co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. broiienos u ero crpykrypa. CBsizu MKy OpraHu3Mamu B
OuoIEeHO3E.

DkocucTtema kak oTkpbiTas cuctema (A. Jx. Tencnn). @yHKIMOHAIBHBIC OJIOKH
OpPraHU3MOB B SKOCHUCTEME: MPOTYIIEHThI, KOHCYMEHTHI, peAyleHThl. Tpodudeckrue ypoBHHU.
Tpodudeckue nenu u cetu. AuoTndeckue 610k 3KocucTeM. [T0UBBI ¥ MITBI B 9KOCUCTEMAX.
KpyroBopot BeliecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKA3aTENN SKOCUCTEMBI. buoMacca 1 IpoayKuus. JKOJIOTHUYECKUE
MUPaMUIbl YHCell, OMOMACChl U YHEPTHUH.

Jlunamuka skocucteMm. Karactpodudeckue nepectpoitku. dOiaykryanum.
HampaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCuu. [lepBUYHbBIC U BTOPUYHBIE
CYKILIECCUH U UX NIPUYUHBI. AHTPOIIOT€HHBIE BO3JAEHUCTBUS HA CyKleccun. KnumakcHoe
coobmiectBo. bropaznooOpasue 1 MoJIHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH
COOOIIECTB.

[Ipuponnbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMBI MOPEM 1 OKEAHOB.
DKOCHUCTEMBI TYHJIP, JIECOB, CTEIEH, MyCThIHb.

AHTPOIIOT€HHBIE IKOCUCTEMBI. ArposkocucTteMma. ArpoueHos. Paznmnuns mexny
AHTPOIMOrE€HHBIMU U MIPUPOAHBIMHU IKOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas diopa u
(dayna. Cunantponu3zaius ropoackoi aynsl. buosorudueckoe u Xo3sUCTBEHHOE 3HAUCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
skocuctemax. Poib kackanHoro agdexra u BUAOB-3AU(PUKATOPOB (KIFOYEBBIX BUJOB) B



(YHKIMOHUPOBAHUM 3KOCHCTEM. [lepeHOC I3HEPTrUu U BEIIECTB MEXIY CMEKHBIMU
DKOCUCTEMAaMHU. Y CTOMYUBOCTh OPTaHU3MOB, IOIYJIALMN U DKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOIOTE€HHBIX BO3ICHCTBUM.

MexaHu3Mbl BO3JEHCTBUSA 3arpsA3HEHUI pa3HbIX TUIIOB HA CyOOPTaHU3MEHHOM,
OpPraHW3MEHHOM, MOMYJSIHUOHHOM M SKOCHCTEMHOM YPOBHSX, OCHOBBI dKOJIOTHYECKOTO
HOPMHUPOBAHUS aHTPOIIOTE€HHOTO BO3IEUCTBUA. METOI0IOTMSI MOHUTOPUHTA ECTECTBEHHBIX
Y QHTPOIIOTEHHBIX IKOCUCTEM.

JleMoHCTpauuu

[optper: A. JIx. Tencnn.

Tabmuupl u cxembl: «CTpyKTypa OHOLIEHO3a», « IKOCUCTEMA IIUPOKOJIMCTBEHHOIO
jeca», « JKOCHCTEMA XBOMHOr O Jecay, « DyHKIIMOHAIIbHBIE TPYIIIbI OPraHU3MOB B
skocucteme», «KKpyroBopor BeiiecTB B s3kocucTemey, «llenu nutanus (mactOuiHasi,
JETPUTHAsA)», «DKOJIOTHUECKasi MUpaMHaa yucen», « IKoJornyeckas nupaMmuaa 6MoMaccob»,
«JKosoruueckas nupamuaa suepruny, «Oopazoanue 6onora», «[lepBuynas cykueccus»,
«BoccTaHoBneHue Jieca nocie noxapa», « JKOCUCTEMA 03epar», «ArpoueHos», «Kpyroopor
BEIIECTB U MOTOK SHEPTUHU B arpolieHose», «lIpumepsl ypboskocuctem.

Oo6opynoBanue: repOdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Yy4ela MTUIl U 3BEepeH,
repOapuu KyJbTYPHBIX M TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIENIb S KOCUCTEMBI.

[Ipaktuueckas pabora «3ydeHue u onucanue ypoo3KOCUCTEMBIY.

Jlaboparopnas pabora «M3yuenue pazHooOpas3usi MEJIKUX MOYBEHHBIX WICHUCTOHOTUX
B Pa3HbIX YKOCUCTEMAX).

DKcKypeus «IKCKYpCHs B TUITMYHBIN OnoreoleHos (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha
CYXOJOJIbHBIM WJIM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

DKCKypeus «IKCKYPCHs B arpOIKOCUCTEMY (HA IMOJI€ WM B TEIUTMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — rinodanbHasi IKOCHCTEMA

buocdepa — obmierianerapHas 0001049ka 3eMIIH, TI€ CYIIECTBYET WU CYIIECTBOBAa
*u3Hb. Pa3BuTHe npencrasnenuii o uochepe B Tpyaax J. 3tocca. Yuenue B. U.
Bepnanckoro o 6uocdepe. O6mactu 6mocdepsl u e€¢ cocra. JKuBoe BemecTBo 6nochepsl u
ero (pyHKIuH.

3aKOHOMEPHOCTH cyliecTBoBaHUsI Onocdepbl. OcodbeHHOCTH OHMocdephl Kak
rII00aIbHOM IKOCUCTEMBI. [[nHaMuyeckoe paBHoBecue B brochepe. KpyroBopoTs! BemiecTs
1 OMOTeOXMMHUYECKHE IUKIIBI (YIiiepoaa, a3ora). PuTMuyHOCTS siBiieHHi B 6uocdepe.

3onanpHOCTH Ouochepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,
XBOWHBIE JIECa, CMEIIaHHbIE U IMPOKOJIUCTBEHHBIE JIeca, CTETH, CABAHHBI, ITyCTHIHM,
TPOMUYECKHE JIeCa, BEICOKOTOpbhs. KinMar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa u (yHKIHS KUBBIX CHCTEM, OIIEHKA X PECYPCHOTO TIOTEHIINAJA U
onocepHbIX QYHKIUH.

JleMoHCTpauuu

[Toptpetsi: B. . Bepuanckuii, 3. 31occ.

Tabmuter u cxemsr: «I'eocdepsr 3emmny», «KpyroBopot a3ora B mpupoze»,
«KpyroBopoTt yriepona B mpupoje», «KpyroBopot kuciopoaa B mpupoe», «Kpyrosopor
BOJIbI B IpUpOJIe», «OCHOBHBIE OMOMBI cyliny, «Knumatuueckue nosica 3emian», « TyHapay,
«Tamray, «CMmemanubii jiecy, «llupokoaucTBeHHbIN Jecy, «Ctenby, «CaBaHHAY,
«ITycTeinsay, « Tponuyeckuii Jecy.

O6opynoBaHue: repdapuu pacTeHHUI pa3HbIX OMOMOB, KOJUICKITUN )KUBOTHBIX.



Tema 11. YesntoBek u oKpy:kawInas cpeaa

DKOJIOTMYECKHUE KPU3UCHI U UX TPUUYUHBL. Bo3nelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HEHHE BO3YIIHOW cpenbl. OXpaHa Bo3ayxa. 3arpsisHEHHe BOAHOM cpenibl. OxpaHa
BOAHBIX pecypcoB. Pa3zpymenue noussl. OXxpaHa MOYBEHHBIX pecypcoB. M3meHneHue
KJINMATA.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENBHBIN U )KMBOTHBIN Mup. OxpaHa
PaCTUTEIBHOTO U )KUBOTHOTO MUpa. OCHOBHBIC MPUHITUIIBI OXpaHbl NpUPo L. KpacHbie
kHuru. Ocobo oxpansiembie npupoubie Tepputopun (OOIIT). boranuueckue caabl u
300JI0TUYECKHUE TTAPKH.

OcCHOBHbIE PUHIIMIBI YCTOWYMBOTO PA3BUTHSI YEJIOBEUECTBA U TIPUPO/IBI.
PanronanbsHO€ MPUPOJONOIB30BAHUE U COXPAHEHHE OMOJIOrMYECKOro pa3HO00pa3us 3eMIIH.
OO6111e 3aKOHOMEPHOCTH II100aJbHBIX IKOJOTHYECKUX KPU3UCOB. OCOOCHHOCTH
COBPEMEHHOI'0 KpU3HUCa U €r0 BEPOSITHBIE TTOCIIEICTBUS.

Pa3BuTne METO/10B MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOT'€HHBIX MPOLECCOB.
CucreMHbIe UCCIIEIOBAHUSA MEpEX0/ia K pecypcocoeperaroiieil 1 KOHKYpeHTOCTIOCOOHOM
sHepreTuke. buongornueckoe paznoodbpasue u 6mopecypcenl. HamonanbHbie
MH(GOPMAIIMOHHBIE CUCTEMBI, 00€CTIeUnBAIOIINE JOCTYT K HH(POPMAIIUH 110 COCTOSHUIO
OTJICJIbHBIX BUJIOB U dKOCHCTEM. OCHOBBI SKOPEAOMIUTAIIMU SKOCUCTEM U CITIOCOOOB OOPHOBI
¢ OHoNOBpEkIeHUAMU. PEKOHCTPYKIIMA MOPCKUX M HA3€MHBIX SKOCHUCTEM.

JlemoHcTpanuu

Tabnuue! u cxembl: «3arpsi3sHeHUE aTMocepbl», «3arpsi3HeHne TuAPocheps,
«3arps3HeHue nouBbl», «[lapHuKOBEIH 3P dekT», «Ocobo oxpaHseMble TPUPOTHBIE
TeppuTOpUn», «MOaeNn ynpaBiasieMoro Mupay.

Ob6opynoBanue: pororpadun 0XpaHIEeMbIX paCTEHUN U KUBOTHBIX KpacHOU KHUTH
Poccuiickoit @enepannu, KpacHoi KHUTH pernoHa.

OI'BHY «MHCcTHTYT cTpaTeruu pa3BUTHS 00pa30BaHUS»



Y4yeOHO-MeTOAMYECKOE o0eclieueHne 00pa30BaTeJIbHOIO Mpolecca
O0si3aTesIbHBIC Y4eOHbIC MATEPHAJIBI IS YYCHUKA

buonorus. buonoruueckue cucremsl u npoieccsl, 10 kinace/ Tepemor A.B.,
Ilerpocona P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «31aTebCTBO
BJIAJIOC»; O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «3MaTenbCKuil IEHTP
BIIAJOC»

buonorus. buonoruueckue cucremsl u npoieccsl, 11 kmace/ Tepemon A.B.,
[lerpocoBa P.A., O611ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO «M3/1aTenbCTBO

BJIAJIOC»; O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «31aTenbCKuii IEHTP
BITAJZTIOC»



