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Ipuaoxenune Nel4

120. ®DepepanbHas padouasi mporpaMMa M0 Y4eOHOMY MpeIMeTy
«buosorus» (yriayoaénnsiii ypoBenb). (Ilpusoxkenune Nel4)

120.1. ®denepanbHas pabodas mporpamMma IO YyYEOHOMY TIPEIMETY
«buonorus» (yrnyOn€HHbIl ypoBeHb) (mpeaMeTHas obnacte «EcTecTBeHHO-
HAy4YHBIC TPEAMETHI») (lajgee COOTBETCTBEHHO - MporpamMma M0 OWOJIOTHH,
Ouoiorusi) BKIIOYAET TOSACHUTEIBHYIO 3alUCKy, cojaepkaHue oOydeHwus,
IUTAHUPYEMbIE PE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OHOJIOTHH.

120.2. TlosicHUTEIBHAS 3aITUCKA OTpaXKaeT OOIIME TSI U 3aa91 U3y ICHHUS
OMOJIOTUH, XapaKTEPUCTHKY TICUXOJIOTHUECKHX MPEANOChUIOK K €€ M3yYeHUIO
00yJaroMMHCS, MECTO B CTPYKTYpe Y4eOHOTO TUTaHa, a TAK)Ke MOAXOJIBI K 0TOOPY
CONIep)KaHMsI, K OIpPEACNCHUI0 IUIAHUPYEMBIX pE3yJbTaTOB M K CTPYKType
TEMaTUICCKOTO TUIAHUPOBAHHUS.

120.3. Copepxanue oOy4eHHs] PACKPBIBACT COJACpIKATEIbHBIC JIMHUH,
KOTOpBIE Mpe/IaraloTcs sl 00s13aTEIPHOTO U3yUEHUs B KaXkJI0M KJlacce Ha YPOBHE
cpeaHero ooiiero oopa3oBaHusl.

120.4. [Inanupyembie pe3yiabTaThl OCBOEHHUS IMPOTPaMMBbI MO OUOJOTHH
BKJIFOYAIOT JINYHOCTHBIE, METANIPEIMETHBIC PE3yJIbTaThI 32 BECh MEpHO/1 O0yUCHHUS Ha
YpOBHE cpeaHero ooOmero o0pa3oBaHHs, a TakKe TMPEIMETHBIC JTOCTHKCHHUS
o0y4aroIerocs 3a Kax bl roJ] 00y4eHus.

120.5. TlosicHuTenbHAs 3aMUCKA.

120.5.1. Ilporpamma 10 OHOJOTMM HAa YpPOBHE CpPEIHEr0 OOIIero
obOpaszoBaHus

paspabortana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6
obpazoBanuu B Poccutickoit ®eneparuny, DI'OC COO, Konneniuu npenoaBaHust
yuebHoro npeamera «bruomorus» u OCHOBHBIX MOJIOKEHUH (enepanbHoi paboueit
POrpaMMbl BOCTIMTAHHUS.

120.5.2. buonorust yray6nénnoro ypoBHs wusydenus (10-11 xmaccer)
SBIIICTCS OJHUM M3 KOMIIOHEHTOB TpenMeTHO oOnactu «EcTecTBeHHO-Hay4HBIE
npeamMetsl». CornacHo nonoxerussMm @I'OC COO npodubHbie yueOHbIE TPEeIMETHI,

u3ydaeMble Ha YIIIyOJEHHOM YpPOBHE, SBIAIOTCA CIOCOOOM auddepeHranuu
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00y4yeHHUs1 Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUs U HPHU3BaHBI OOECIEUUTH
MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpEIHUM OOIIMM, CPEAHUM
npo(ecCHOHANBHBIM M BHICIIUM O0pa3oBaHHEM. B TO ke BpeMsi KaKIblid U3 3THUX
y4eOHBIX TMPEAMETOB JODKEH OBITh OPUEHTUPOBAH HA TMPUOPUTETHOE PpEIICHUE
0o0pa3oBaTeNbHBIX, BOCHUTATEIBHBIX ¥ Pa3BUBAIONIMX 3a7ad, CBSI3aHHBIX C
npodopreHTanyel o0ydJarmuxcsi U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOM
00J1IaCTH HAYYHOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH, MEIMIIMHOM, IKOJOTHEH,
MICUXOJIOTHEH, CIIOPTOM WJIM BOGHHBIM JIEJIOM.

120.5.3.  IIporpamma mo Ouosoruu AaéT MpeCcTaBICHHUE O 1IEeU U 3a7adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, ONpPEIEsIeT
o0s3aTenbHOe (MHBAPHAHTHOE) IPEIMETHOE COJIEP KaHKE, €TO CTPYKTYpUPOBAHHE IO
pas3zenaM u TeMaMm, pactipe/IeICHHE 1o KJlaccaM, peKOMEHTyeT MOCIICIOBATSIIbHOCTh
U3y4YeHHs] Y4eOHOTO MaTepuaya ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTUKH Y4eOHOTro Mmpoliecca, BO3PACTHBIX 0COOCHHOCTEHN oOydaronuxcs. B
nporpaMMe 1Mo OHOJOTHU PEealn30BaH MPHUHIUI MPEEMCTBEHHOCTH C U3YYCHHEM
OMOJOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, Onarogaps dYemy
MIPOCMATPUBACTCS HAIPABICHHOCTh HA TIOCIEAYIOIIEEe Pa3BUTHE OMOJOTHUYECKUX
3HaHWW,  OpPUEHTUPOBAHHBIX Ha  (OPMHUPOBAHHE  €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUSI, SKOJOTHICCKOTO MBIIUICHHUS, IPEJACTABIICHUN O 3J0POBOM 00pase
JKU3HU, HA BOCTIUTaHHE OEPEKHOTO OTHOIICHHS K OKPY>KaloIel MPUPOTHON Cpee.
B mporpamme mo OMOJIOTHM TakKe MOKA3aHbBl BO3MOXXHOCTH yYEOHOTO MpeaMeTa
«buonorusy» B peanuzaruu TpedboBanuit ®I'OC COO K miaHupyeMbIM TUYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM pe3yibTaraM OOy4eHHs U B (OPMUPOBAHHH
OCHOBHBIX BHJIOB YYCOHO-TIO3HABATEIIPHOW JEATCIBHOCTH OOYYArOMIMXCS 10
OCBOCHHUIO COZIEpKaHUSI OMOIOTHYECKOro 00pa30BaHUs Ha YPOBHE CPETHETO OOIIETOo
obpa3zoBaHusl.

120.5.4. Ilporpamma 10 OHOJIOTUH  SIBISIETCS  OPUEHTHPOM  JUIS
COCTAaBJICHHUS aBTOPCKUX pabouyuX mporpamm. ABTopaMu pabodmuXx MpPOrpaMM MOXKET
OBITh TIPEIUIOKEH CBOM TOMXOJ K CTPYKTYPUPOBAHHUIO M TOCIEJI0BATEIHLHOCTH
U3ydeHus: ydeOHOro wmarepuana, CBOE BHJCHHE CIOCO0OB (HOpMUPOBaHUS Y
00y4YaroIMUXCsl MPEIMETHBIX 3HAHWA W YMCHHH, a Tak)Ke METOJIOB BOCITMTAHUS U

pa3BUTHS cpecTBaMu yueOHoro npeamera «buonorus.

Mporpamma - 03



3

120.5.5. buonorus Ha ypoBHE CpemHero oOmero oopa3oBaHus 3aBepIiacT
Oouonoruuyeckoe oOpa3oBaHME B IIKOJE W OPHEHTUPOBAaH Ha pacIIMpEeHUE U
yrayOiieHue 3HaHui 00ydaromuXcsi O )KMBOM MPHUPOJIE, OCHOBAX MOJICKYJISIPHOW H
KJIETOYHOW OMOJIOTUHU, SMOPUOJIOTHH M OMOJIOTUU PA3BUTHSI, TEHETUKH, CEJICKIIHH,
OMOTEXHOJIOTHH, YBOTIONMOHHOTO YUCHHS U IKOJIOTHH.

120.5.6. M3ydenme yueOHOro mpeamera «buomorus» Ha yriayOJIeHHOM
YpPOBHE OpPHUEHTHPOBAHO HA TMOATOTOBKY OOy4YalOmMUXCA K TOCIEAYIOMEMY
MOJTyYeHHUIO OMOJIOTUYECKOTO 00pa30BaHMsl B By3aX WM OPraHMU3AIUsAX CPEIHEro
npodeccuoHanbHOro oopazoBanusi. OCHOBY €ro COAEpKaHHUS COCTABISIET CHCTEMa
OMONOTUYECKUX  3HAHWH, TMOJYYCHHBIX TIPH  HW3YYCHHH  OOYYaIOMUMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX pa3/ejoB OMOJOTMM HAa ypPOBHE OCHOBHOTO
oOmero oOpazoBanus, B 10-11 kmaccax 3TH 3HaHUA MoNyd4aroT pa3ButTue. Tak,
paciIUpeHsbl U YIIIyOJIeHbl OMOJIOTMYECKHUE 3HAHUS O PACTCHHSIX, )KUBOTHBIX, Tprudax,
OakTepusIX, OpraHu3Me YeJI0BEKa, OOMNX 3aKOHOMEPHOCTSIX )KU3HH, TOTIOTHUTEIHHO
BKJIFOUEHBI OMOJIOTUYECKHUE CBEACHUSI TPHUKIAJHOTO M TIOMCKOBOTO XapakrTepa,
KOTOpbIE MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI MJisl TOCIEAYIOIIEro BbIOOpa
npodeccun. Bo3MoxHa Takke HHTErpamus OWOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOUIUMHU 3HAHUSIMH, TOJTYYEHHBIMH OOYYAIOIUMUCS TPU HU3YUCHHUH
¢bu3uku, XuMuu, reorpaduu 1 MaTEMaTHKU.

120.5.7.  CtpykTypa mporpaMmbl O OHOJOTUM OTPAX]aeT CHUCTEMHO-
YPOBHEBBI ¥ SBOJIOIMOHHBIA TOIXOJbI K HM3ydeHUIO0 Owojoruu. CoriacHo uwM,
M3YYarOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE SISl )KUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHM3aIliy, SBOJIIOIMN OPTraHUYECKOTO MHpa Ha 3emMjie, COXpaHEHHS
Ounosornueckoro pasHooOpasusi miaaHeTbl. Tak, B 10 kiacce M3y4yaroTCsi OCHOBBI
MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, SMOPHOIOTUM U OHOJOTHUU pPa3BUTHS,
TCHCTUKH W CCJICKIMM, OWOTEXHOJOTHM H  CUHTCTHYCCKOW  OHOJIOTHH,
AKTyaJIM3UPYIOTCS 3HAHUS OOydYalomuxcs Mo OOTaHWKE, 300JIOTHH, AHATOMHH,
¢usnonorun yemoeka. B 11 kiacce m3ydaroTcs SBONIOIMOHHOE YYCHHE, OCHOBEI
IKOJIOTHH U y4eHue o Ouocdepe.

120.5.8. buonorus mpu3BaH OOECHEYUTh OCBOCHHE OOYYAFOIIMMHUCS
OMOJIOTUUECKUX

TEOPUHM U 3aKOHOB, HUJCH, NPUHLMIIOB W IPaBWJI, JICKAIIUX B OCHOBE
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COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHBl MHpaA, 3HAHMM O CTPOCHMH,
MHOroo0pa3uu M OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJsSLuH, OHOLEeHO3a,
OKOCHCTEMBI, O  BBIJAIOMIUXCS  HAYYHBIX  JOCTH)KCHUSAX, COBPEMEHHBIX
UCCIIEZIOBAaHUSAX B OMOJIOTUH, MPUKIAJHBIX acleKTaX OMOJOruueckux 3HaHui. s
pa3BUTHS W TOAJEPKAHUS HMHTEpeca OOydJalommxcs K OHOJOTHH Hapsay Cco
3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepUalla B COJIEPKaHUM IPOrPaMMBI IO
OMOJIOTUY TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBIICHUS M PAa3BUTHS TOMH
WIA UHOW 00sacTH GMOJIOTHH, BKJIAJJOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B
peleHue BaKHEHIINX ONOIOTHYECKUX M SKOJIOTMYECKUX MTPOoOIIeM.

120.5.9. Iens uzyuenus yueOnoro npeamera «buonorus» Ha yriryOonéHHOM
YPOBHE - OBJIaJIeHuEe OOYYalOMIMMHUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHAIBHOM
OpTaHM3aINH KUBBIX CHCTEM Pa3HOTO paHTa ¥ MPUOOPETEHNE YMEHHH UCTIONH30BATh
3TM 3HaHMS B  (OpMHpPOBaHMM HHTepeca K  oIpenenéHHoil  olmactu
npodeccuoHaNbHON JeATENbHOCTH, CBS3aHHOM C Ouojorued, WiIM K BBIOOPY
y4eOHOro 3aBeIeHHs JUIs TPOJOKEHUSI OMOJIOTHYecKOro 00pa3oBaHuUs.

120.5.10. JlocTmwxkeHwue 1eIu n3ydeHus yaeOHoro npeameTa «buoiaorus» Ha
yIIyOJIIEHHOM ypOBHE 00€CTIEYHBACTCS PEIICHUEM CIIEeIYIOIINX 3a/1a4:

OCBOCHHE O0YYarOIIUMUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHsIX, KOHIICIUAX, THIIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTIX U
NpaBUjIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHpA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSIX OHOJOTMYECKUX CHUCTeM (KIJIeTKa,
OpraHu3M, MOMYJISAINS, BU, OHOreo1eHo3, buocdepa); 0 BELIAIOMINXCS OTKPHITHSIX U
COBpPEMEHHBIX UCCIIEJOBAHUAX B OMOJIOTHHY;

O3HAKOMJICHHE OOYYarOMIMXCsl C METOJaMH TO3HAHUS >KUBOH TPUPOIBL:
UCCIIEZI0BATEIbCKMMH METO/1aMU OMOJIOTMUECKUX HaYK (MOJIEKYJISIPHON U KJIIE€TOUHOU
Ouosornu, SMOpPUONIOTHM ¥ OWOJIOTUM PA3BHUTHS, TEHETHKHM W  CEJICKIIHH,
OMOTEXHOJIOTUM ¥ CHUHTETUYECKOW OWOJIOTHMH, TAJCOHTOJOTHH, OSKOJOTHH);
METOJaMH CaMOCTOSITETIHHOTO TIPOBENCHUS OWOIIOTUYECKUX WCCICIOBAaHUA B
naGopatopui ¥ B mpupone (HaOnrogeHue, U3MEpEeHHe, HKCIEPUMEHT,
MOJIETUPOBAHHUE);

OBIIJICHHE OOYyYAIOUIMMHCS YMCHHSIMH: CaMOCTOSITEIbHO  HAXOIWTh,

AHAJIM3UPOBATE W HUCIIOJIB30BATH 6I/IOJIOFI/I‘-ICCKYIO I/IH(I)OpMaLII/IIO; II0JIB30BAaThCA
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OMOJIOrMYECKOM TEPMUHOJIOTMEM M CHUMBOJIMKOW; YCTAaHABIMBATh CBSI3b MEKIY
pa3BuTHEM OWOJOTMM U  COLMAIBHO-DKOHOMUYECKUMU U SKOJOTUYECKUMU
npoOJeMaMH YeJIOBEUECTBA; OLIEHUBATh TMOCIEJICTBUS CBOEU JAESTEIBHOCTH IO
OTHONIICHHIO K OKpY’Kalolllel NpUpPOIHON cpele, COOCTBEHHOMY 3/I0pPOBBIO H
3JI0pPOBBIO OKPY’KaIOIIUX JIF0/Iei; 00OCHOBBIBATH U COOIIOAATH MEPBI MPOPHUIAKTUKHI
MH(EKIIMOHHBIX 3a00JiIeBaHUM, MpaBUjia TOBEICHUS B MPHUPOAE U OOecredeHUs
0€301acHOCTH COOCTBEHHOM >KU3HEACSATEIPHOCTH B YPE3BBIYAMHBIX CHUTYyaIUsSX
MPUPOJHOTO U TEXHOTCHHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyUHBIE
OTKPBITHUS B 00JaCTH OUOJIOTHH;

pa3BUTHE Y O0yYarONIUXCSl MHTEIJIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TIPOIECCE 3HAKOMCTBA C BBIIAIOIIMMHUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCTIEAOBAaHUSMU B OHOJOTUM, PEIIaeMbIMH €I MpoOJIeMaMu, METOI0JOTHEH
OMOJIOTUYECKOTO UCCIEAOBAHMUS, TPOBEICHUS SKCIIEPUMEHTATBHBIX HCCIICOBAHUM,
perieHuss OUOJOTUYECKUX 3a]ay, MOJCIUPOBAHUS OHOJIOTHYECKUX OOBEKTOB H
MPOIIECCOB;

BOCITUTaHHE y 00yYaronuxcs IEHHOCTHOTO OTHOIICHHUS K KMBOW MPUPOJIE B
I[EJIOM U K OTJIETbHBIM €€ 00beKTaM U SIBIICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOM,
TeHETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHHS B MPUPO/IC; UHTETPALIUU
€CTECTBEHHOHAYYHBIX 3HAHUM;

npuoOpereHne  O0ydyarolmMMHUCS  KOMIETEHTHOCTH B PallMOHAIBHOM
MIPUPOIOTIONB30BAHNHU (COOTIOACHUE TTPABUII TTOBECHUS B PUPOJIC, OXPAHBI BUJIOB,
IKOCHUCTEM, OHOC(ephl), COXpaHEHHWH COOCTBEHHOTO 3JI0pPOBbS H  3JIOPOBBS
OKPYKAIOIIUX JIIoAeH (coOmoaeHus Mep npoduakTuku 3aboneBaHuii, odecreyeHue
0€30MMaCHOCTH JKU3HEACITCIILHOCTH B YPE3BBIYAHHBIX CUTYAIHUSX MPUPOIHOTO H
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BaHUS OMOJIOTHYECKUX 3HAHUHA U
YMEHUM B IOBCEIHEBHOM KU3HU;

CO3/aHME  YCIOBUU U1 OCO3HAHHOTO  BBIOOpa  OOyYarOIIMMUCS
VHIUBULYaAJIbHOU 00pa3zoBaTeIbHOM TPaeKTOpHH, CIOCOOCTBYIOIICH
nocIeaymeMy MpodecCHOHATPHOMY CaMOOTPECIICHUI0, B COOTBETCTBHH C
WHANBUAYaTbHBIMA HHTEPECAMH U MTOTPEOHOCTSIMHU PETHOHA.

120.5.11. OOGmiee YKCIO YACOB, PEKOMEHJIOBAHHBIX [UIsI HW3YyUYCHHUS

Oouonoruu Ha yriayoneHHOM ypoBHe, - 204 yaca: B 10 xnacce - 102 gaca (3 gaca B
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Henento), B 11 knacce - 102 gaca (3 yaca B HEZETIO).

120.5.12. Ot6op opraHu3allMOHHBIX (POPM, METOJOB M CPEJCTB OOYUCHHUSI
OMOJIOTMM  OCYIECTBISIETCS C Yy4YETOM CHEHU(PUKH €ro COJIEpKaHHUS U
HAIPABJICHHOCTH Ha MPOJOJKEHUE OMOJIOTMYECKOro o0pa30BaHusl B OpraHU3aAIUsAX
CpeaHero mpodecCuoHaIBHOTO U BBICIIETO 00pa30BaHUsI.

120.5.13. OOGs3aTenbHBIM ~ yCIIOBHEM TMpU OOydYeHHH OHOJIOTMH Ha
yriayOa€HHOM ypOBHE SIBJISIETCS IPOBEACHHE Ja00PATOPHBIX U IPAKTUYECKUX PAOOT.
Taxxke yuacthue oOydarolmMXCsi B  BBIMOJHEHUM TMPOEKTHBIX U y4eOHO-
HCCJIEIOBATENIbCKUX PabOT, TEMATHKA KOTOPBIX OMPEENIeTCS YUYUTEIeM Ha OCHOBE
UMEIOIINXCSI MaTepUaIbHO- TEXHHUYECKUX PECYpCOB M MECTHBIX MPHUPOIHBIX
YCIIOBUH.

120.6. Conepxanue ooyuenus B 10 knacce.

102 4, u3 HUX 1 4 - pe3epBHOE BpeMs.

Conepkanue TporpamMMbl, BBIICIEHHOE KYPCHBOM, HE BXOIHUT B MPOBEPKY
rocyapcTBeHHou utorooit arrcrauuu (I'MA).

120.6.1. Tewma 1. buonorus kak HayKa.

CoBpemMeHHasi OMOJIOTHS - KOMILJIEKCHas: Hayka. Kpatkas ucropust pa3zBuTus
Ouonoruu.  buonorumueckue  HAyKd W H3ydyaeMble ~ UMH  MPOOJIEMBI.
dyHIaMeHTaIbHbIC, TPUKIAAHBIE W TOUCKOBBIE HAy4YHBbIC UCCJIEAOBaHUS B
ouomnorum.

3HadeHne O6uoaoruu B (GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruedd. 3HayeHHE OWOJIOTHH B
MPaKTUYECKOM JESATETbHOCTHM YEJIOBEKAa: MEJIULHUHE, CEIbCKOM  XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXpaHe TPUPOJIBI.

JlemoHcTpanuu:

[ToptpeTtsi: Apucrotens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. lapBuH, VY.
I'apsei, I'. Mennens, B.M. Bepnaackuit, U.I1. IlaBnos, M.11. Meunukos, H.N.
Bagsunos, H.B. TumodeeB-Pecosckuii, Jlxx. Yorcon, @. Kpuxk, JI.K. benses.

Tabmuubr u cxembl: «CBsA3b OMONOTHMH C JIPYTrHMH Haykammu», «Cuctema
OMOJIOrMYECKUX HAYK».

120.6.2. Tema 2. )KuBble CUCTEMBI U UX U3yUCHHUE.

XKuseie cuctembl Kak mnpeamer u3ydeHus Ouonoruu. CBOMCTBa >KHMBBIX

Mporpamma - 03



CHUCTEM: EJUHCTBO XMMUYECKOI'0 COCTaBa, JUCKPETHOCTD U LIETTOCTHOCTb, CJI0KHOCTD
u YHOPSIIOYEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCITPOM3BEICHUE, Pa3APaKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMy KUBBIX CHUCTEM: MOJEKYJISPHBIM, KIECTOUYHBIN,
TKAHEBBLIH, OpraHU3MEHHBIN, MOIMYJISLIMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTrueckuit), OwmocdepHsiid. IIporecchl, TPOUCXOAAININE B IKUBBIX
cuctemax. OCHOBHbIE MpHU3HAKU XUBOro. JKu3Hb Kak (opma CyliecTBOBaHHUS
Matepuu. Hayku, n3yuaroniye ;KxuBble CHCTEMBI Ha Pa3HBIX YPOBHIX OPraHU3aLUH.

N3yueHnue xuBBIX cucTeM. MeToapl Ouonornyeckoi Hayku. HaGmromenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMaTH3anusl, MeTaaHanus. [lonsatre o 3aBUCUMON U
He3aBUcUMOU nnepemeHHol. [nanupoBanue skcnepumenTa. [locranoBka u mpoBepka
runote3. Hynesas runotesa. [lonstue BrIOOpKU U €€ H0CTOBEpHOCTh. Pa3zdbpoc B
Oouonormdeckux naHHBIX. OIEHKAa JOCTOBEPHOCTU TMOJYYCHHBIX PpPE3yJIbTaTOB.
[IpnunHBl HCKaXXEHUs pPE3yiabTaTOB OHKclepuMeHTa. [IOoHATHE CTaTUCTHYECKOTO
TecTa.

Tabmuet u cxembl: «OCHOBHBIE TPU3HAKH JKU3HW», «buonorndeckue
cucTeMbl», «CBOMCTBA )KUBOM MaTEPUMN», «Y POBHH OPTaHU3ALUN KUBOU IPUPOIBD,
«CTpoeHue IKUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OpraHOB
YeJI0BEYECKOro opraHuszMay», «buoreonenos», «buochepa», «Meroabl HU3ydeHUs
YKUBOU TIPUPOJIBD».

O6opynoBanue:  ynabopaTopHoe  OoOOpyJoBaHUE 17 MPOBEACHHS
HaOIIOICHUH, U3MEPECHUH, SKCIIEPUMEHTOB.

[TpakTnueckas padota «Vcnoab30BaHHE pa3IUYHBIX METOJIOB IIPU U3YUCHUU
JKUBBIX CUCTEM.

120.6.3. Tewma 3. buonorus KJIeTKH.

Knerka - cTpykTypHO-QYHKIMOHaNbHAs eIuHULA KuBoro. Mcropus
oTkpeITus Kinetku. Padoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann,
M. llneitaen, P. Bupxo). OCHOBHbIE MOJOXKEHUSI COBPEMEHHON KJIETOYHOU TEOPUH.

MeToapl  MONEKYJNAPHOW W KJIETOYHOW  OMOJOTHH:  MHKPOCKOIHS,
xpomarorpadusi, 37meKTpodope3, METOJ MEUEHBIX aTOMOB, AM(QepeHIaIbHOe
HeHTpU(PYrupoBaHue, KyJIbTUBUPOBAHNE KIETOK. DIEKTPOHHAS MUKPOCKOIIHSI.

JleMoHCTpanuu:
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[Toptpetsl: P. T'yk, A. Jlesenryk, T. lllsann, M. llneiinen, P. Bupxos, K.M.
bap.

Tabmuuel 1 cxeMbl: «CBETOBOM MUKPOCKOID), «NEKTPOHHBIM MHUKPOCKOID»,
«Vctopus pa3BUTHUSI METOJIOB MUKPOCKOTTHI.

O6opyioBaHME: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATBHBIX KIETOK.

[Ipaktuueckass pabota «lM3yueHue METONOB KJIETOYHOM  OUOIOTUHU
(xpomatorpadus, dnmekTpodopes, muddepeHnuanbHoe EHTpU]yrupoBaHue,
[TLIP)».

120.6.4. Tewma 4. Xumudeckasi OpraHu3aIus KICTKH.

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIIEMEHTHI.
Bopa u e€ posb Kak pacTBOPUTEIISI, peareHTa, y4acTue B CTpyKTYpPUPOBAaHUU KIIETKH,
TeTUIoperysiiui. MuHepalibHbIe BEelleCcTBa KIETKU, UX Onosioruueckas poiib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKUA. buonornueckue mnonuMmepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoii Mosiekynbl. [lepBuuHas
CTpyKTypa Oenka, mnentugHas cBs3b. BTopuuHas, TpeTuuHas, 4YETBEPTUUHAS
cTtpykrypbl. Jlenarypamus. CpoiictBa OenkoB. Knaccuduxamuss — Genkos.
buonornueckue pyHKIuu OEIKOB.

VYrnesoasl. MoHOCaxapuipl, IUcaxapy/ibl, OJIMTOCaXapyIbl U OJUCAXAPUIBL.
OOmuit  mnaH cTpoeHus W (PU3UKO-XMMHUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIUU YIIIeBOIOB.

Jlvmuer. ['mapodunbHO-THAPOdOOHBIE cBOMCTBA. Kitaccudukamus JIMMuI0B.
Tpurnuuepuasl, ¢Gochoaunuiasl, BOCKH, cTepouibl. buonormueckue QyHKIUU
JUIHUIOB.

OO0mue cBOMCTBa OMOJIOTMYECKUX MEMOpaH - TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TOJYIIPOHUIIAEMOCTb.

Hyxnennosie kucnorsl. IHK u PHK. CrpoeHne HyKIEMHOBBIX KHUCIHOT.
Hyxneorunsl. Ilpunnun komruiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK - nBoiinas crimpanb. MectoHaxoxaeHue u ouonorundeckue ¢ynkiuu JHK.
Buaet PHK. ®ynkiuu PHK B knetke.

Crpoenne Monekynbl AT®. Makpospruueckue cBsizu B Mojekysne ATO.

Mporpamma - 03



9

buonornyeckne ¢pynkumu ATO. BoccTaHOBIIEHHBIE MEPEHOCUUKH, UX (QYHKIIUH B
kietke. CekBenuponanue JJHK.

CrpykrypHasi OUonorvs: OMOXUMHYECKHUE U OMOPU3NYECKUE HCCIICTIOBAHUS
coCTaBa M NMPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYIL.

JleMoOHCTpanuu:

[Toptpetsr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Coamnrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHUX JJIEMEHTOB B  HEKHMBOU
npupone», «Pacnpenenenne XMMMYECKUX 2JIEMEHTOB B KUBOU PUPOIE».

Tabmuuel u cxemsl: «llepuoanueckas Tabnuia XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHune MoJekyisl BoAb», «BemecTBa B cocraBe OpraHu3MoB», «CTpoeHHe
MoJIeKyJIbl Oenkay, «CTpyKTypbl O€IKOBOW MOJIEKYJbD), «CTpoeHuEe MOJEeKyI
yraeBonoB», «CTpoeHHE MOJEKYJ JHMNHUIOBY», «HyKIEHHOBBIE  KHCIOTBDY,
«Ctpoenne MoiseKyJsibl ATOy.

ObopynoBaHue: XuMUYECKast ocyaa u 000opy10BaHHE.

JIaGopatopHas pabota «OOHapykeHHEe OElKOB C MOMOIIBI0 KayeCTBEHHBIX
peaKkuin.

JIaGopatopnas pabota «lccnenoBanne HyKJIEHMHOBBIX KUCIIOT, BbIIEICHHBIX
U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

120.6.5. Tewma 5. Ctpoenue u GyHKIIUU KIETKU.

Tunsl KJIETOK: 3yKapuoTHyeckas M mpokapuoruyeckas. CTpyKTypHO-
GbyHKIIMOHAIIbHBIE 00pa30BaHUS KICTKH.

CrpoeHue npoKapruoTHUECKOH KiieTKU. KieTouHnas cteHka OakTepuii U apxei.

Oco0eHHOCTH CTpOEHUSI TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MecTo U pojib MPOKapuoT B OMOIIEHO3aX.

Crpoenue U byHKIMOHUPOBAHUE AYKapUOTHUYECKOM KJICTKH.
[Ina3matnyeckass MemOpana (mazmanemma). CTpykTypa —IUIa3MaTUYecKOU
MeMOpaHbl. TpaHCIOPT BEIIECTB uYepe3 IIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIM
(mud¢ys3us, obneru€HHas nud¢ys3us), aKTUBHBIA (NMEPBUYHBIA M BTOPHYHBIN
akTUBHBIK TpaHcnopt). [lomymponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJIMEeBOTO Hacoca. DHAOLUTO3: MUHOLUTO3, (aronutos. Dk3o1uTo3. Kierounas

crerka. CTpykTypa U GyHKIMH KJIETOYHON CTEHKH PacTeHui, rpuOoB.
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Huronna3zma. urozons. [utockener. JIBuxeHnue nuroriazMbl. OpraHouisl
kieTku. OTHOMeMOpaHHbIE OPraHOMIBI KJIETKH: dHAoIuIazMatuueckas cethb (DI1C),
annapat [OlbIXH, JIM30COMBI, HUX CTpOoeHHE M (yHKUMH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPTraHOUAOB KJIeTKU. CTpoeHHe TpaHyJIIpHOTO PETUKYJIyMa.
Cunre3 pactBopuMbiXx OenkoB. CuHHTE3 KIETOYHBIX MemOpaH. ['mankuit
(arpaHymispHbIN) SHAOIIIA3MaTUYeCKUi  peTukynyM. CekperopHas (yHKIUS
annapata ['onbmku. TpaHCnopT BEWIECTB B KJIETKE. Bakyonu pacTUTENBHBIX KIETOK.
Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE OpPTraHOUIBI KJIIETKU: MUTOXOHIAPHUH, MIacTuipl. CTpoeHue
U (GYyHKUMM MUTOXOHApPUM U Tuiactuj. llepBUuHBIE, BTOPUYHBIE M CIIOKHBIE
mwiacTubl  (OTOCUHTE3UPYIOUINX  JYKApuOT. XJIOPOIIACTBI, XPOMOILIACTHI,
JIEMKOILIACTHI BBICIINX PACTEHUM.

HememOpannbie opranounas! kietku CtpoeHne M QyHKIMM HEMEMOpPaHHBIX
OpraHouJ0oB KJIeTKH. PuGocombl. MukpoduiamenTsl. MplllleyHble KIETKH.
Muxkpotpy6ouku. Kinerounsiit nentp. CTpoeHue U IBUKEHUE KT'YTUKOB U PECHUYEK.
MukpoTpy0604Kky 1uToIia3Mel. LleHTprosb.

Snpo. O6onouka siapa, XpOMAaTHH, KapuOIIa3Ma, SJIPBIIIKUA, UX CTPOCHHUE U
bynkiuu. SnepHsiid  0enKoBBIM MaTpuKc. [IpocTpaHCTBEHHOE pacmoyiOKeHHE
XpOMOCOM B HHTep(a3zHOM siape. beaku XxpomaTHHa - TUCTOHBI.

Knerounslie BkiatoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK SyKapHOT
(pacTuTeNnbHOM, JKUBOTHOM, TPUOHOIN).

JlemoHcTpanuu:

[Toptpersr: K.C. Mepexkockuid, JI. Mapryinuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKApUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KIeTkn», «CTpoeHMe  pacTUTENbHOM  KieTkw»,  «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHHE NPOKAPHUOTUIECKON KIIETKIY.

O6opynoBaHue: CBETOBOM MUKPOCKOTI, MUKpOTpenaparhbl
pPacTUTENbHBIX,

KUBOTHBIX KJIETOK, MUKpPOIpEnapaThl 0aKTepHaIbHBIX KIETOK.

JlabopatopHast pabora «M3yueHHe CTPOEHHUS  KIETOK  Pa3IUYHBIX
OpPraHU3MOBY.

[TpakTrueckas pabora «M3ydeHne cBOMCTB KICTOYHONH MeMOpaHbI».
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Jlaboparopnast paborta «MccienoBanue IUI1a3MoOJIM3a M JICIUIa3MOJIM3a B
PACTUTENBbHBIX KJIETKaX.

[IpakTrueckas padora «M3ydeHne ABMKEHUS IUTOIUIA3MbI B PACTHTEIBHBIX
KJIETKaX).

120.6.6. Tema 6. OOMeH BEIIECTB U MPEBPAIICHUE YHEPTUHU B KIIETKE.

AccuMUIIAIMS U JUCCUMIIIALINS - JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEILIECTB: aBTOTPO(HBIM M reTepoTpodHBIA. YyacTue KHCIOpPOJa B OOMEHHBIX
npoleccax. JHepreTudyeckoe odecreyenue kiaeTku: npespamienne ATdD B 0OMeHHBIX
npoueccax. DepMeHTAaTUBHBIM XapakTep peakiUil KJIeTOYHOro wmeTtabonmu3ma.
depMeHTHI, UX CTPOEHUE, CBOWCTBA U MexaHU3M JeicTBus. KodepmenTsl. OTnnuus
(dbepMEeHTOB OT HEOPTaHMYECKHUX KaTallu3aTopoB. benku-akTuBaTOpsl M OENKH-
UHTUOUTOPEI. 3aBHCHMOCTH CKOPOCTH (DEPMEHTATHBHBIX PEAKIUil OT pPa3ITUIHBIX
(hakTOpOB.

[lepBHUUHBII CHHTE3 OPTrAaHUYECKUX BelIeCTB B KieTke. DdorocuuTes. CBeToBas
u TeMHoBasi ga3bl. [IpoaykTuBHOCTH (hoTOCHHTE3a. BiausiHue pa3nudHbix (GakTopoB
Ha CKOPOCTh poToCcuHTE3a. 3HaUeHUE POTOCHHTE3A.

X€eMOCHHTES. Pa3znoo0pazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuUIUpyIonMe OaKTepuu, >KeIe300aKTepuu, CepoOaKTEPUH, BOJOPOIHBIC
OakTepuu. 3HaUEHUE XEMOCUHTE3A.

AHa’poOHbie opranu3Mmbl. Bumel Opokenus. [IpoaykTel OposkeHHS W HX
UCTIOJh30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHH3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYIUTEHN OOIC3HEH.

AdpoGHbBIE OpTaHU3MBI. Dranbl HSHEPreTUYECKOro oOMeHa.
I[ToarorosurenbHEBIN

sTan. ['muKonu3 - 6eCKUCIOPOAHOE PACIIETIIICHHE TIIFOKO3bI.

buonornyeckoe okucieHne, WK KIETOYHOE JbIXaHue. Poiab MUTOXOHIpHUH B
nporieccax Omojoruueckoro okucieHus. Llukmmueckue peakunu. OKHCIUTENHHOE
dbochopuupoBanue. [IpenmyiiecTBa a’3poOHOTO TyTH OOMEHAa BEIIECTB TMeEpes
aHadpOOHBIM. DP(EKTUBHOCTD YHEPreTUIECKOr0 OOMEHa.

JleMoHCTpanuu:

[Toptpetsr: [I. Ilpuctiou, K.A. Tumupszes, C. H. Bunorpaackuii, B. A.

Ourenprapar, [1. Mutuenn, I'.A. 3aBap3uH.
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Tabmumer u cxemsr: «DoTocuHTe3», «DHEpPreTHUECKUii 00MeH», «brnocuHTe3
oenka», «CtpoeHue GpepMeHTa», « XEMOCHHTE3Y.

O6opyioBaHUE: CBETOBOM MHMKPOCKOI, 00OpYAOBAaHHUE ISl MPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnas pabora «M3yueHne KaTalquTUUECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMUsIa3bl WK KaTaiasbl)y.

Jlabopatopnast pabora «U3ydenwe (HEpMEHTATUBHOTO pacCUICIICHUs
MEPOKCH/IA BOAOPOAA B PACTUTENIBHBIX U KUBOTHBIX KIETKAX).

Jlabopatopuast pabora «CpaBHeHHe TpolieccoB  (OTOCHHTE3a U
XEMOCHHTE3a».

Jlabopartopnast pabota «CpaBHEHHUE MPOIIECCOB OPOKEHUS U IBIXAHUS.

120.6.7.  Tema 7. HacnencrBerHast ”HGOpMAIIHS U peain3ans €€ B KICTKE.

Peakuuu matpuuHoro cuntesa. [IpyHIUIT KOMIIJIEMEHTAPHOCTH B PEaKLMIX
MaTpPUYHOTO CHHTe3a. Peanusanus HacneiacTBeHHOW mHbopmanuu. ['eHeTHueckuit
KoJ, ero cBoicTBa. TpaHckpunuus - Marpuudbli cuHTe3 PHK. IIpuniumnst
TPAHCKPUILINKU: KOMIJIEMEHTAPHOCTh, aHTUIIAPAJIIEIbBHOCTh, aCUMMETPUYHOCTbD.

Tpancnsuus u e€ stanel. Yuactue TpancnoptHeix PHK B 6uocunTese Oenka.
VYcnoBust Omocunte3a Oenka. KoaupoBanue amuHOKHCIOT. Ponb pubGocom B
OouocuHTe3e Oernka.

Opranuzanus TeHoMa y NPOKapHoT M J3YKapUOT. Perynsuus akTUBHOCTH
reHoB y mpokapuor. ['mmore3a omepona (d. XKako6, XK. Mano). Perymnsuus
0OMEHHBIX POIIeCcCOB B KiieTke. KiieTounklil romeocTas.

Bupycsl - HekieTouHble (POpMBI )KM3HU U 00JIMraTHBIE Napa3uThl. CTpoeHHe

MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruodaros.

Bupycusie 3aboneBanust yenoBeka, kuBoTHbIX, pactennit. CIIN, COVID-
19, counanbHpie 1 METUIIMHCKHE TPOOIEMBI.

JleMoHCTpanuu:

[Toptpetsr: H.K. Konbnos, JI.1. UBaHOBCKUIA.

Tabmumer u cxembl: «buocunres Oenkay, «['eHeTrnueckuit Koa», «Bupycen,
«baxrepuodarm.

[IpakTuyeckas padota «Co3nanue MOJEU BUPYCay.

120.6.8. Tewma &. JKu3sHeHHBIH UK KIETKH.
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Knerounslii nukin, ero mnepuoasl M perynsuusa. MHrepdasa u MHTO3.
Oco0OeHHOCTH TmpoIleccoB, MpoTekaromux B uHTepdasze. [loaroroBka KieTKH K
neneHuto.  Ilpecunrernueckuii  (MMOCTMUTOTHUYECKHI),  CHHTETUYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTHUECKHI) Teproibl UHTEP(A3HI.

Marpuunsnii cunre3 [JIHK - permmmkanus. Ilpunnunser perumkannn JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBATUBHBI  CHUHTE3, aAHTUIIAPAJUICIIBHOCTD.
Mexanusm perumkanuu JIHK. Xpomocombl. Ctpoenune xpomocom. Tenomepsl u
TeJoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH - KapuoTUN. JIMIUIOWTHBIN W
rarioniHbIl  Habopel  XpomocoM. ['oMosornunbie  Xxpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenue kiaeTku - MuTo3. CTaguu MUTO3a U IPOUCXOASIINE B HUX MTPOLIECCHI.
Tunel muTo3a. Kaprokunes nu nuTokuHe3. bruomornueckoe 3HaueHNE MUTO3A.

Perymnsiiuss MutoTHdyeckoro uukia kinetku. IIporpammupyemasi kiieTodHas
ru0enp - arnonTo3.

Krnerounoe siipo, XpoMOCOMBI, PYHKIIMOHATbHAS TCHOMUKA.

JlemoHcTpanuu:

Tabmuupl 1 cxembl: «KU3HEHHBIH UK KIETKH», «Mwuto3», «CtpoeHue
xpomocom», «Perumkanus JTHK.

O6opyioBaHuE: CBETOBOM MUKPOCKOI, MUKpoTpenapatsbl: « MUTO3 B KJIeTKax
KOpEIIKa JTyKay.

JlabopaTtopnas pabota «3yuenune XpOMOCOM Ha TOTOBBIX
MUKpOIIpEenapaTax».

JlaGopaTopnas pabora «HabmroneHre MUTO3a B KJIETKaX KOHUHMKa KOpEIIKa
JTyKa

(Ha TOTOBBIX MUKpPOTIpEIapaTax).

120.6.9. Tema 9. CtpoeHue u GyHKIIUU OPTaHU3MOB.

buonornueckoe pazHooOpaszue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEIEATEIbHOCTH OJJHOKJIETOYHBIX OPTaHU3MOB.
bakrepuu, apxeu, OJHOKJIETOYHBbIE T'pUObI, OAHOKJIETOUYHBIE BOJOPOCTH, APYTUe
nporectbl. KoJoOHMaIbHBIE OPraHU3MBI.

B3anMocBsa3p 4acTeil MHOTOKJIETOYHOIO oOpraHu3ma. TKaHM, OpraHel u
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cuctembl opraHoB. OpranusM Kak enuHoe nenoe. ['omeocras.

Tkanm pacrenmit. Tumpl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas,
MOKPOBHAsA, MPOBOJIAIIAS, OCHOBHas, MexaHudeckas. (OCOOEHHOCTH CTpPOEHUS,
(GYHKIHN ¥ pacloioKeHHs TKAaHEH B opraHax pacTCHHM.

TkaHU KMBOTHBIX M 4YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEW: AMHUTEIIHATbHAS,
COCIMHUTENbHAs, MblleyHasi, HepBHas. OCOOCHHOCTH CTpOeHMS, (QYHKIUH W
PaCIIONOKEHNS TKAHEN B OPraHax XUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M T€HEpaTHUBHBIE OpraHbl pacteHuid. Opranbl U
CHCTEMBbI OPTaHOB KMBOTHBIX U YeJI0Beka. DYHKIIMHA OPraHOB U CUCTEM OPIraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUHBIX )KUBOTHBIX. HapyXHbIi 1 BHyTpeHHUM ckeyieT. CTpOEHUE U TUIIbI
COEJIMHEHUS KOCTEMN.

JIBr>keHrue  OpraHu3mMoB. JIBMIKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMe0OuaHOe, KIYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKIIETOYHBIX PACTCHUM:
TPONU3MBI W HACTUHU. JIBM)KEHHE MHOTOKJIETOYHBIX J>KMBOTHBIX U 4YEJIOBEKa:
MbImieqHas cuctema. Peduiekc. CkeneTHbIe MBIIIIBI B UX padoTa.

[Iutanue opranusmoB. llorymomenne BOABI, YIJIEKUCIOrO Traza W
MUHEPAIBHBIX BELIECTB pacTeHUsIMU. [IluTaHue >KMBOTHBIX. BHyTpuIIOIOCTHOE M
BHYTPUKJIETOYHOE TuieBapeHue. [IutaHne NO3BOHOYHBIX KUBOTHBIX. OTHEIbI
MUIIEBAPUTEIBHOrO TpakTa. llumeBapurenbHble kene3bl. [lumieBapurenbHas
CHCTEMa YEJIOBEKa.

Jlpixanue opranu3MoB. Jpixanue pactennii. [{prxanue )KuBoTHBIX. Iuddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKkH. KoxkHoe npixanue. JlpIxarenbHas MOBEPXHOCTb.
Kabepnoe u né€rounoe apixanue. J{pIxaHue MO3BOHOYHBIX JKMBOTHBIX U UY€JIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHHUS JIETKUX TO3BOHOYHBIX IKHUBOTHBIX.
JprxaTenpHass cuctema 4esjoBeKa. MexaHW3M BEHTWISAIUMU JIETKUX Yy MNOTUI] U
MJICKOTIMTArOIINX. Perymsmus apixanus. [[pixarenbapie 00bEMBI.

TpaHcnopT BeElIECTB y OpPraHu3MoOB. TpaHCHIOPTHBIE CHUCTEMBI PACTEHUM.
TpancopT BemecTB y JKHUBOTHbIX. KpoBeHOCHass cucrema W €€ OpraHbl.
KpoBeHocHast cucrema mo3BOHOUYHBIX )KMBOTHBIX U uenoBeka. Cep/ie, KpOBEHOCHBIE
COCyJibl U KpoBb. Kpyru kpoBooOpalieHusi. DBOJIOIMOHHBIC YCI0XKHEHUS CTPOCHUS

KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaia u e€ peryssius.
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Brinenenne y opramusmoB. Beinenenue y pacteHuil. Belaenenwe y
*uBOTHBIX. CokpartutenbHble Bakyosu. Opranel BbaeneHus. QPuibTpanus,
cekpenuss 1 o0paTHOE BCAChIBAHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIJEICHHUS.
CBsI3p IIOJIOCTH T€Jla C KPOBEHOCHOW M BBIACIINTEIBHONW cucTeMaMu. Beiienenue y
MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne M (QPyHKIIMOHHpPOBaHUE
HeppoHa. OOpazoBaHUE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3allldTa y OJHOKIJIETOYHBIX OpraHu3moB. CrHopbl
OaKkTepHil U HUCTHI NPOCTEHIINX. 3allUTa y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna.
CpencrBa acCHBHOM M XUMHYECKOH 3aUThl. OUTOHLUIBI.

3almUTa 'y MHOTOKJIECTOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NpPOU3BOJIHBIC.
3ammra opranusma ot Oosie3Hed. MIMMyHHast cuctema denoBeka. KieTtounslil u
TYMOpPaJIbHBII HMMMYHUTET. BpoXIEHHBIM W NpuOOpEeTEHHBIH CcHenupUuIecKuit
UMMYyHUTET. Teopusi KiIOHalbHO-celeKTUBHOrO uMmyHurerta (II. Dprux, O.M.
Bepner, C. Tonerasa). BocnanurenbHble OTBEThl OpraHU3MOB. Poiib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

Pasnpaxumocts ©  peryjsinuss |y opraHusmoB. Pasapaxumocts y
OJTHOKJIETOYHBIX OpraHU3MOB. TakCUChI. Pa3npakuMOCTh U Peryssinus y pacTEHUN.
PocroBele BelecTa U UX 3HAYCHHUE.

HepBHast cucrema u pediexrtopHas peryisuus y XUBOTHbIX. HepBHas
cucTema u €€ OTAeIbl. DBOIIOLMOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI y
KUBOTHBIX. OTIEdIbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pediekTopHas ayra.

be3ycnoBHbIE U yCIOBHBIE PEQIIEKCHI.

I'ymopanbHas perynasuus U SHAOKPUHHAsA CHCTEMA JKUBOTHBIX M YEJIOBEKA.
JKene3bl SJHAOKPUHHOM CUCTEMBI U UX TOPMOHBI. JleiicTBUE TOPMOHOB. B3anMocBs3b
HEPBHOMW M SHAOKPUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHCTpanuu:

IToptper: N.II. I1aBnoB.

Tabmuubr n cxembl: «OTHOKIETOYHBIE BOJIOpPOCTN», «MHOTOKIETOYHBIE
Bojiopocin», «bakrepun», «lIpocteilmne», «OpraHbl LBETKOBBIX PpPacTEHUI,
«CucreMbl  OpraHoB  TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHE

HacekoMbIx», «Tkanu pactenmit», «KopHeBbie cuctempl», «CTpoeHHe CTEOIA»,
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«CTpoeHue JIUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKeENeT 4eIoBeKay,
«IInmeBapurenbHas cucreMay, «KpoBeHocHas cuctemay, «/lpIxaTenbHas cucreMa,
«HepBHas cucremay, «Koxay, «Mbllieunas cucremay, « BeraenurenbHas cuctemay,
«OHAOKpUHHAs CUCTEMAY, «Ctpoenue MBILILBD, «MmyHHTET?,
«Kumeunononoctueiey, «Cxema nuTaHUs pacTeHui», «KpoBeHOCHBIE CUCTEMBI
IIO3BOHOYHBIX KHUBOTHBIX», «CrTpoeHne ruape», «CTpoeHue IUIaHaApum»,
«BHyTpeHHee cTpoeHue n0XkaAeBoro ueps», «HepBHas cucrema peio», «HepBHas
cuctema Jsrymkn», «HepBHas cucrema npecmslkaromuxcs», «HepBHas cuctema
ntuly, «HepBHas cucrema milekonurarmomux», «HepBHas cuctema denoBeKkay,
«Peduekcy.

OO6opynoBaHue: CBETOBOM MMKPOCKOII, MUKpOIIpenapaThl OJIHOKJIETOUHBIX
OpraHM3MOB, MHKpOIpenaparsl TKAaHEW, pPaKOBHHBI MOJUIIOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXKHUX, JKUBBIE 3K3EMIUIIPhl KOMHATHBIX pacTeHuil, repOapuu
pacTEeHUWH pa3HBIX OTHEJIOB, BIAXKHBIE IpenapaTbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBeKa,
o0opytoBaHME AJIs1 IEMOHCTPALMU TOYBEHHOTO U BO3/YIIHOTO MUTAHUS PACTCHHH,
paclernyieHus: KpaxMajia U OeJIKOB MoJl AeicTBUEM (PEepMEHTOB, 000pyI0BaHUE NS
JEMOHCTpALMHU OIIBITOB 110 U3MEPEHUIO )KM3HEHHOW E€MKOCTH JIETKMX, MEXaHHU3Ma
JIBIXATEJbHBIX TBUKEHUMN, MOJIEIM TOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

Jlaboparopnast pabota «3ydyeHne TkaHei pacTeHUI.

JlabopaTtopnas padota «/3ydeHue TkaHeH >KUBOTHBIX Y.

JIaGopatopnas paboTa «l/3yueHne opraHoB IIBETKOBOT'O PAaCTEHUS.

120.6.10. Tema 10. PazMHOXEHHE U pa3BUTHE OPTAaHU3MOB.

@DopMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecriojioe (BKJIIOYash BEreTaTUBHOE) U
nojoBoe. Buael  Oecrosoro  pasMHOXKEHMs:  MOYKOBaHHE,  CIOPYJISLHMA,
¢dbparmMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pasmuHoxkenue. IlomoBbie kineTku, unu rametsl. Meito3. Craguu
Mmero3a. IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cmpici
MeH03a ¥ IT0JI0BOT0 Ipouecca. Meo3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensapoasiieBoe passutue. ['amerorenes y ;kMBOTHBIX. I110710BBIE KeIe3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KieToK. CriepmaToreHes u ooreHes. CtpoeHue

ITOJIOBBIX KJIICTOK.
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OmonoTBOpeHre ¥ AMOpPHOHANBHOE pa3BUTHE KUBOTHBIX. (CrocoObI
OIUIOJOTBOPEHMS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayansHOE pa3BUTUE OPraHU3MOB (OHTOT€HE3). DOMOPHOJIOTHS - HayKa
0 pa3BUTUU opraHn3MoB. CTaauu SMOpHUOTreHe3a >KUBOTHBIX (Ha MpUMeEpe JIATYIIKH).
HpoGnenue. Tunbl apoOneHus. OcoOEHHOCTH APOOICHUS MIIECKOMHUTAIOIIUX.
3apoapllieBble  JUCTKU  (TacTpyisiiusi). 3akiajka OpraHoB H  TKaHeW u3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BiIMsHUE YacTEH Pa3BUBAIOIIETOCS 3apOAbIIIa
(oMOpHoOHaIbHAS UHIAYKIMS). 3aKiIa/ika TlaHa CTPOSHUS dKUBOTHOTO KaK pe3yJibTaT
UEepapXUUECKUX B3aUMOJCHCTBUN reHOB. BnusHue Ha 3MOpHOHANBbHOE pa3BUTHE
Pa3IUYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButue xuBOoTHBIX. [locTamMOpuoHanpHBIM mepuon. Ilpsmoe u
HenpsiMoe pas3BuTue. Pa3Butme ¢ Metamopdo3oM |y  OECHO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. DHONOrMYecKoe 3HAYeHUE MPSIMOI0 M HENPsIMOTO
pa3BUTHA, UX pacHpoCTpaHeHHe B mpupoje. Tumbl pocTa >KMBOTHBIX. DaKTOPbI
PETYJISIIIUK POCTa )KMBOTHBIX U uejoBeka. CTauu MoCTIMOPHOHATBHOTO Pa3BUTHS Y
JKUBOTHBIX U uesoBeka. Ilepuonbl oHTOreHe3a uenoBeka. CTapeHHE U CMEPTh Kak
OMOJIOrMYECKUE MPOIIECCHI.

Pa3smHoxxenue u pasButue pacrenuit. 'ameroput u crnopodur. Meiio3 B
YKU3HEHHOM IMKIIe pacTennii. Obpa3oBaHue CIop B mpolecce Meio3a. ['ameTorenes
y pacteHuil. OIUIOJOTBOPEHME W  Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB.
JIBOITHOEHOIUIOAOTBOPEHNE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHME U pPa3BUTHE
CEMEHH.

MexaHu3MBbl peryssiuy OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanuu:

[Toptpetsr: C.I'. HaBamun, X. [lInemas.

Tabmuuper 1 cxembl: «BereratuBHoe pasmMHOkeHHE», «Turbl OGecnosoro
pa3MHOXKEHUs», «Pa3MHOXEHUE XJIaMHUJIOMOHAJbD», «Pa3MHOXXEHHE 3BIJICHBIY,
«Pa3smMHOXeHHe TUuaph», «Mehosy, «Xpomocomel», «l'amerorenesy», «CtpoeHue
AWLIEKIIETK U cliepMaTo3onga», «OCHOBHBIE CTaAuM OHTOreHes3a», «lIpsmoe u
HenpsiMoe pasButHe», «Pa3BuTue MancKkoro xyka», «PasButume capaHdmny,
«Pa3zBuTne nArymkw», «J/{BOWHOE OIJIOJAOTBOPEHUE Y IBETKOBBIX PACTEHUN,

«CtpoeHune ceMsH OJHOAOJBHBIX M JABYAOJBHBIX pacTeHUil», «KU3HEHHBIN UK
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MOPCKOM KaIyCTbl», « KU3HEHHBIN UK MXay», «  KU3HEHHBIN UK MATOPOTHUKAY,
«OKW3HEHHBIN LUKII COCHBDY.

O6opyioBaHUE: CBETOBOM MHUKPOCKON, MHUKpPOIpENnapaThl SHULEKIETOK U
CIEPMATO30U 0B, MOAEIb « LMK pa3BUTHS JIATYIIKI.

Jlabopatopnas pabota «M3ydeHne CTpOeHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOTpernapaTax.

[IpakTuueckass pabora «BbIsiBIEHHE NTPU3HAKOB CXOJACTBA 3apOoAbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopatopuast pabotra «CTpoeHHE OpraHOB pPa3MHOXKEHHUS BBICHIMX
pacTeHUN».

120.6.11. Tema 11. I'emermka - Hayka O HACJCJCTBEHHOCTH |
U3MEHYMBOCTH OPTaHU3MOB.

Hcropus cTaHOBIIEHUS U Pa3BUTHUS TEHETUKH Kak Hayku. PaboTsl [.Menpens,
I'. e ®puza, T. Moprana. Ponp OTE€4eCTBEHHBIX YUYEHBIX B PA3BUTHUH T'€HETHUKHU.
Pa6oter H.K. Konbrora, H.1. BaBunosa, A.H. beno3zepckoro, I'.J[. Kapreuenko,
10.A. ®ununuenko, H.B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TTOHATHSA U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeTIbHbIE TEHbI, albTEPHATUBHBIC MPU3HAKU, JIOMUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TePO3Ur0Ta, YNCTast JIUHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHUII.
OcCHOBHBIE ~ METOABl  TEHETUKH:  TUOPUAOIOTHYECKUH,  IIMTOJOTHYECKHIA,
MOJIEKYJIIPHO-T€HETUYECKU.

JlemoHcTpanuu:

[Toptpetsr: I'. Menanens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.N.
BasunoB, A.H. benozepckuii, I'.J[. Kapneuenko, IO.A. ®ununuenko, H.B.
TumodeeB-PecoBckuii.

Tabmuipl 1 cxembl: « MeTOo bl TeHETUKNY», « CXeMBbI CKPEIIMBAHUSD.

Jlaboparoprast  pabotra  «Jlpo3odmia kak  OOBEKT  T'€HETHYECKHX
HUCCIICIOBAHUI.

120.6.12. Tema 12. 3aKOHOMEPHOCTH HACJIECICTBEHHOCTH.

Monorubpuanoe ckpemmBanue. IlepBblii 3akoH Mengens - 3akKoH
eanHooOpa3us TuOpUA0B NepBoro nokojeHus. [IpaBuino qomuHupoBanus. Bropoit

3aKOH MCH,[[GJ'IH - 3aKOH pacHICIICHWA IIPHU3HAKOB. ]_[I/ITOJIOFI/I‘ICCKI/IG OCHOBBI
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MOHOTUOPHUIHOTO CKpEeIMBaHUs. [ IIOTe3a YUCTOTHI TaMeT.

Ananusupytoniee ckpeupanue. [IpoMexxyTouHbIi XapakTep HacJieJ0BaHuUs.
Pacmiennenve npu3HakoB MpyU HEMOJIHOM JOMUHHPOBAHUU.

Jurunbpuanoe ckpentuBanue. Tpetuii 3akoH MeH e - 3aK0OH HE3aBUCHMOTO
HacJeA0BaHus MpU3HaKoB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKPEIIUBAHUS.

CueruienHoe HacieaoBanue mpusHakoB. Paboter T. Moprana. CremnieHHoe
HACJIEIOBAaHUE T€HOB, HAPYIICHUE CIEIICHHS MEXIY TeHaMu. XpOMOCOMHAas TEOPUS
HACJIeICTBEHHOCTH.

I'eneruka nmosa. XpoMOCOMHBIM MEXaHU3M OIpPEICICHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBI M Te€TepOraMeTHBbIN MOoJ. ['eHeTmyeckas
CTPYKTYypa MoJ0BbIX XpoMocoM. HacnegoBanue npu3HaKkoB, CIEIJICHHBIX C MOJIOM.

I'enoTun kak nenoctHasa cucrteMa. [LneioTponust - MHOKECTBEHHOE JI€MICTBHE
reHa. MHOXKECTBEHHBIM auieanu3M. B3aumMonaelcTBHe HealJIEIbHBIX TI'€HOB.
Kommiemenrapaocts. Onucras. [lonumepusi.

['eneTndeckuii KOHTPOJIb Pa3BUTHSL PACTEHUM, KUBOTHBIX W YEJIOBEKa, a
Takke (PU3MOJOTUYECKUX IMPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (DYHKIIHM.
['eHeTHUECKHE MEXaHM3MbI CHMOHOTCHE3a, MEXaHHU3MBI B3aUMOJICHCTBHS «XO35HH -
Mapa3suT» M «X035UH - MUKPOOHOMY. | eHeTHUeCKHe aCTIEKThl KOHTPOJIS M U3MEHEHUS
HaCJIEJACTBEHHON MH(OpMAIINK B TTOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu:

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

Tabmuiet u cxemsl: «IlepBbiii 1 BTOpoit 3akoHbl Mennens», « Tpetuit 3akoH

Menaensa», «AHanuzupyroiiee CKpEILIUBAHUE, «Henonnoe
JOMUHUpOBaHUE», «CIIETNICHHOE HAaCleIOBaHUE TMPU3HAKOB Y JPO30(UIIBD,
«l'enetuka monay, «Kapuotun udenoBeka», «Kapuotun npozoduis», «Kapuorum
NTHULIBD, «MHOKXECTBEHHBIN ajjieIn3mMy», « B3anMoieiicTBue reHOBY.

O6GopynoBaHue: MoOJAENb IS JEMOHCTpPAIMM 3aKOHOB EIMHOO0Opa3us
rUOpUI0B TIEPBOTO TMOKOJEHUS M paCHISIVICHUs TMPU3HAKOB, MOMACIb IS
JEMOHCTPAllMd 3aKOHA HE3aBHCUMOIO HAcCJEJOBAaHUS IPU3HAKOB, MOJEIb IS
JIEMOHCTPAlM CUEIUIEHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKporpenapart: «Jpo3zodunay.

[Ipaktnueckass pabota  «M3ydeHwe  pe3ynbTaTOB  MOHOTHOPHUIHOTO
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CKPEILMBAHUS Y IPO30(UITBI.

[TpakTrueckas padota «M3ydeHne pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS
y ApO30(DUITBI.

120.6.13. Tewma 13. 3aKOHOMEPHOCTH U3MEHUYUBOCTH.

B3aumopeiictBue reHoTuna W cpenbl npu  GopMHupoBaHMHM (HEHOTHUIIA.
N3MeHuUnBOCTh TpH3HAKOB. KadueCTBEHHbIE M KOJWYECTBEHHbIEC TMpHU3HAKU. Bumabl
M3MEHUYHUBOCTHU: HEHACJIECTBEHHAS M HACIEICTBEHHAS.

MoaudukaimonHas HW3MEHUYMBOCTh. Poab cpenbl B (popMupoBaHUM
MoauUKAITMOHHON n3MeHYnBOCTH. HopMa peakimu npu3Haka. BapuannoHHbBIN psi
u BapuauuoHHas kpuBas (B. MHWoranncen). CpoiicTBa MOAM(PUKALMOHHON
HM3MEHUYHUBOCTH.

I'enoTunueckass ”3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKOW H3MEHUYMBOCTH.
Buipl reHOTHNTHMYECKON N3MEHYMBOCTH: KOMOWHATHBHAS, MyTaIllHOHHAs.

KomOunatuBHas u3MEHYHMBOCTHb. MeHo3 W TOJIOBOW TMPOIECC - OCHOBA
KOMOWHATHBHOW M3MEHUYHMBOCTH. P0Ih KOMOMHATHBHONW M3MEHYMBOCTH B CO3JaHUU
TCHETHYECKOTO Pa3HOOOpa3us B Mpejieax OJHOTO BU/IA.

MyTanroHHass HW3MEHYMBOCTh. BHAbl MyTanuid: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  HHIyUUMPOBaHHbIE MyTauud. SaepHble U
HUTOIUIa3MaTH4Yeckue MyTtauud. CoMaTHYeCKue W MOJOBble MyTauuu. lIpuyumHbI
BO3HUKHOBEHMS MyTauuil. MyTareHsl ¥ HMX BJIUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Ipolecca. 3aKOH TOMOJOTHYECKUX PSJIOB B
HacieAcTBeHHOM u3meHuuBoctu (H.U. BaBunos). BHesaepHas uM3MEHUMBOCTh U
HACJIEICTBEHHOCTb.

JleMoHCTpanuu:

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.M. BaBuinos.

Tabmupt w  cxembl: «Buapl usMeHunBOCTHY, «MoaudukamoHHas
U3MEHUYUBOCTHY, « KOMOMHATHBHAS N3MEHUUBOCTBY, «Meito3y, « O1miog0TBOpeHneY,
«I"enernueckue 3a00IeBaHUS YeIOBEKA», «BUIBI MyTaIuiiy.

OGopyoBaHue: XUBBIE U TepOapHbIE AK3EMIUISIPhl KOMHATHBIX pPaCTEHUH,
pucyHkH (pororpadun) ;KUBOTHBIX C PA3IMYHBIMU BHIAMHA U3MEHYUBOCTH.

JlaGopaTtopHas pabota «HccnenoBanue 3aKOHOMEPHOCTEN

MOIU(PUKAIMOHHON W3MeH4YnBOCTH. [locTpoeHme BapHalMOHHOTO pAga U
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BAPHALIMOHHOWU KPUBOW».

[Ipaktuueckass pabora «Myrtauuun y  Japo30oduiabl  (Ha  TOTOBBIX
MUKpOIpernaparax).

120.6.14. Tewma 14. 'eHeTHKa YeIOBEKA.

Kapuotun wenoeka. MexyHapoaHas mporpaMma HCCIEIOBAHUS T€HOMA
yesioBeKa. MeTo bl N3yUeHUs TCHETHKHY YeJIOBEeKa: TeHeaJoTHUeCKui, OJTM3HEIIOBBIN,
HUTOT€HETUYECKU I, TOMYJISIHUOHHO-CTATUCTUYECKHM, MOJIEKYISIPHO-TEHETUYECKH.
CoBpeMEHHOE  ONpeJeJeHUEe T'EHOTUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHME,
r€HOTUIIUpOBaHUEe, B TOoM uucie ¢ nomoiubto [II[P-ananuza. HacnemctBeHHbIe
3aboneBanus 4eloBeka. ['eHHbIe M XpOMOCOMHBIE OOJ€3HM uenoBeka. bone3Hu ¢
HACJICICTBEHHOM MPEeApacoioKeHHOCTbIO. 3HAUCHHE MEIMIIMHCKONW T€HETHKHU B
NPEeOTBPAILEHNN U JIEYEHUH TE€HETUYeCKHUX 3a00JieBaHMI uenoBeka. Meauko-
F€HETUYECKOe KOHCYJIbTUpOBaHHE. CTBOJIOBBIE KJIETKU. [IOHATHE «T€HETHUYECKOTO
rpy3a». DTUYECKHE aCTEKThl MCCIEIOBAaHUN B OOJACTH PEAAKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

I'eneTnyeckne (HakTOpbl TMOBBINICHHONW YYBCTBUTEIBHOCTH 4YEJIOBEKAa K
GU3UYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpYXKarole cpeabl. ['eHeTnueckas
MPEIPACIIOI0KEHHOCTD YEJIOBEKA K MATOJIOTHUSIM.

JleMoHCTpauu:

Tabmumer u cxembl: «Kapuotun yenoBekay, «MeToabl U3yd4eHUs TEHETUKU
yeJaoBeKay, «I eHeTHYecKre 3a00JICBaHUS YCIIOBEKAY).

[TpakTraeckas pabora «CocTaBIICHHE W aHAIH3 POJIOCIIOBHOM.

120.6.15. Tewma 15. Cenekiust OpraHu3MOB.

JlomecTukausi W CelIeKIUsA. 3apoKICHUE CEIEKIMW W JOMECTHUKALIHMH.
VYyenne H.W. Baunosa o lleHTpax mpoucxoxaeHusi ¥ MHOr000pasusi KyJIbTYPHBIX
pacrenuii. Ponb cenekiuu B CO31aHUM COPTOB PACTEHUN U MOPOJ )KUBOTHBIX. COpT,
opoJa, IMTaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIEICTBEHHOW M3MEHUYMBOCTU
H.N. BaBusoBa, ero 3HaueHHE JIJIs1 CECKIIMOHHOM pabOTHI.

MeTtonbl ceneKnuoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIA U
VH/IUBU1yaJIbHBIN. OTansl KOMOMHAIIMOHHOM CCJICKIIMH. UcnrpiTanue
MPOU3BOUTENECH 1O MOTOMCTBY. OTOOP MO TEHOTHUITY C TOMOIIIBIO OIICHKH (DEHOTHUIIA

IOTOMCTBa M 0TOOp IO reHOTHITy ¢ moMouibto aHanusza JJHK.
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HckyccTBEHHBII ~ MyTareHe3 Kak  METOJ  CEJIEKLMOHHOM  paloThl.
PannanMoHHBI U XUMUYECKUN MYyTareHe3 Kak MCTOYHUK MyTalui y KyJbTYPHBIX
dopm opranu3moB. Hcmonap30BaHME TEHOMHOTO pPEIAKTUPOBAHHS W METOJOB
pexomOuHanTHbIX JJHK 17151 momyuenust ucxoaHoro marepuana Jiisi CEJIeKIUH.

[lonyuenue MIOJIUTUIOUTIOB. BuyTtpusunosas rudpuan3aIs.
bnuskoponcTBeHHOe — cKpelMBaHWe, —uUiau  MHOpuauHr.  HepoacTBeHHoe
CKpeIllMBaHWe, WU ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. lcnonb3oBaHue
rerepo3uca B cenekiuu. OtmanénHas rubpuauzanus. llpeomonenue Oecruioaus
MEXBUIOBBIX TUOPUIOB. JIOCTIXKEHHSI CENIEKIIMUA PACTEHHM U dKUBOTHBIX.

CoxpaHeHHe U U3yUYCHHE TEHETHYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHHUU U
UX JUKUX  pOAMYed I CO3MaHMsl  HOBBIX  COPTOB U THUOpPHUIOB
CEIbCKOXO03AUCTBEHHBIX KYJIBTYD.

JlemoHcTpanuu:

[Toprpersi: H.M. Basunos, M.B. Mwuuypun, ['.[[. Kapneuenxo, ILIIL
Jlykbsinenko, b.JI. Actaypos, H. bopnoyr, JI.K. benses.

Tabmuiet u cxembl: «LleHTpBI MPOUCXOXKACHUS U MHOTO00pa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKHX PSIIOB B HACIEICTBEHHOW H3MEHUYHMBOCTHY,
«Metoapl cenekiuny, «OTnanéHHas rudpuanzanusy, «MyrareHes.

JlabopaTopnas pabota «M3yueHue COpTOB KyJbTYPHBIX PACTCHHN M MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlabopaTtopnas padota «3ydeHue MEeTo10B CENIEKIIUU PACTEHUIY.

[TpakTuyeckas pabota «[IpuBuBKa pacTeHU».

Okckypcusi «OCHOBHbIE METOAbl M JIOCTHMIXKEHHUSI CEJEKIMU PacTeHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO, TIIEMEHHYIO (hepMy, COPTOUCTIBITATEIHHBIM
Y4aCTOK, B TEIUIMYHOE XO35HUCTBO, B TA0OPATOPHUIO arpOYHHUBEPCUTETA WU HAYIHOTO
HEHTPa)».

120.6.16. Tewma 16. buorexHomorus u CHHTETUYECKass OMOIOTHSI.

OOBEKTHI, HCMOJb3yeMble B OWOTEXHOJOTHH, - KJIETOYHBIE W TKaHEBbBIC
KYJBTYpPbl, MUKPOOPTAHU3MBI, KX XapaKTepucTuka. TpaauiinoHHass OMOTEXHOJIOT S
xJie0oTeueHrne,  MOMYYEeHHUE  KHUCIIOMOJIOYHBIX  MPOJYKTOB, BUHOJIEIHE.
Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX TEXHOJOTHM.

HpOI/I3BOILCTBO 66.]'[1(3, AMHMHOKHCIIOT 1 BUTAMHWHOB.
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Co3nanuie TEXHOJIOTUH M MHCTPYMEHTOB 1I€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJIYYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KaluX HE BCTPEUAIOUIUECS B MPUPOAEC OMOCUHTETUUECKHUE Ty TH.

Kiierounast mnxenepus. MeTtoapl KynbTypbl KJIE€TOK U TKaHEH pPacTEHUU U
#KuBOTHbIX. KpuoOanku. Comarnueckass THOpuAM3aIUsl U COMaTUYECKUU
sMbOpuorenes. Mcnonp30BaHue ramionioB B CeleKIMH pacTeHuid. MckyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMSA SIMUEKIETOK U KJIOHUPOBAHKE )KUBOTHBIX. MeTO T
TPaHCIUIAHTALUU AJIep KIIETOK.

XpoMocOMHasi W TEHHas WHXXeHepusa. VICKycCTBEHHBIM CHHTE3 Te€Ha U
KoHCTpyupoBanue pexomOuHanTHeiXx JIHK. JlocTmkeHuss W MEpCIEKTUBHI
XpPOMOCOMHOM W TE€HHOW WHXEHEpUU. DKOJOTHYECKHE W ITUYECKUE MPOOJIeMbI
T€HHOW MHKEHEPHUH.

Menunuackue omorexHonoruu. [loctrenoMuast nudposas meaumuHa. [11[P-
TUarHoCTHKa. MeTaOoJOMHBIA aHaliu3, TEeHOLEHTPUYECKUM aHalIu3 MpoTeoMa
YeJIOBEKA JIJIs1 OLIEHKU COCTOSIHUS €T0 340pOBbsl. MICII0Ib30BaHNE CTBOJIOBBIX KJIETOK.
TapretHas Tepanus paka. 30-OnonHxXeHepus Ui pa3paboTKu PyHIaMEHTATbHBIX
OCHOB MEIUIMHCKUX TEXHOJIOTMW, CO3JAaHUSI KOMIUIEKCHBIX TKAHEH COYETaHHEM
TEXHOJIOTUN TpEXMEepHOTO OWONmpUHTHUHTA U cKaddonauHra ajs peuieHus 3aaad
MEPCOHATU3UPOBAHHON METUIIHBI.

Coznanue BEKTOPHBIX BaKIMH C IENbIO0 OOecreueHuss KOMOMHUPOBAHHOMN
3amuThl OT Bo30yauteneit OPBU, ycraHoBIeHNE MOJIEKYISIPHBIX MEXaHU3MOB

bynkumonupoBanus PHK-cogepxkammx BUPYycOB, BBI3BIBAIOIINUX 0C000
OTacHbIe 3a00JIEBaHUS YEIOBEKA M JKUBOTHBIX.

JleMoHCTpanuu:

Tabmuier u cxemsl: «Vcmonp30BaHUE MUKPOOPTAHU3MOB B MPOMBIIIIEHHOM
MPOU3BOACTBE», «KileTouHas uHKeHepus», «I 'eHHass UHXKEHEPUSD).

Jlaboparopnast pabota «3ydyeHne 06beKTOB OMOTEXHOIOTHIY.

[TpakTtrueckas padorta «I[lomyueHre MOJTOUYHOKHUCIBIX TIPOTYKTOBY.

Okckypcusi  «buoTrexHonoruss - BaxkHeIIas TPOU3BOAUTEIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIIOTHYECKOE TIPOU3BOJICTBO)Y.

120.7. Conepxxanue o6yuenus B 11 kiacce.

102 4, u3 HUX 84 - pe3epBHOE BpeMs
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120.7.1.  Tewma 1. 3apokaeHue 1 pa3BUTHE BOTIOIMOHHBIX MTPEICTABICHUI
B OMOJIOTHH.

OpomoninonHass Teopust Y. Jlapuna. Ilpenmnocbuiku BO3HHUKHOBEHHS
napBuHu3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBMKyIIME CUITBI ABOJIIOIMH BUI0B 110 Y. JlapBUHY (BBICOKAasi HHTEHCUBHOCTh
pPa3MHOXKEHHS ~ OpPraHM3MOB, HACIEJACTBEHHAss M3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenune cunTeTHyeckord Teopun dBojroruu (CTD). HeltpanpHas
teopuss  dBomouuu. CoBpeMEeHHas SBOJIONUOHHAS ~ OWOJOTHA. 3Ha4YeHHE
HBOJIIOLIMOHHOM TEOpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu:

[Toptpetsr: Apuctotens, K. JIunnuei, XK. Jlamapk, 3. Cent-Unep, K. Krosbe,
Y. Hapsun, C.C. YerBepukos, U.N. llImansraysen, J. Xonzeiin, /{.K. benses.

Tabmuue! 1 cxemsl: «Cucrema xuBoit mpupo sl (1o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm GopMUPOBAHUS MPUCTIOCOOICHUHN Y
pacTeHuii u )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nmyremectBus Y.
Hapsuna», «Haxoaxu Y. JlapBuna», «®Dopmbl OOpbObI 3a CYIECTBOBAHHUEY,
«Iloponsl romybeii», «MHorooOpa3ue KyJIbTypHbIX (opm kamycTb», «llopossl
JIOMAIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (o Y. /lapBuny)»,
«CxeMa COOTHOIIEHUS MABWXKYIIMX CHJI 3BONIOUUN», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKOU TEOPUU IBOJIFOLIUN.

120.7.2. Tema 2. MHKPO3BOJIIOIHUS U €€ PE3yIbTaThI.

[Tonmynsiiust Kak 31eMeHTapHasi equHuIa 3BOToINH. COBPEMEHHBIE METO/bI
OLICHKM T€HETHMYECKOro pa3HooOpa3us M CTPYKTypbl mnomyisuuid. W3meHenue
reHooHJa TOMYJALMUM KaK »3JIEMEHTapHOE HBOJIOLHOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnGepra.

DOnemeHTapHble (HAKTOPBI (IBIKYIIHUE CHIIBI) 3BOJIONMUA. MyTaIllMOHHBIN
npouecc. KomOunatuBHas u3MeHuuBOCTh. [Ipeiidp reHoB -  ciiydaifHble
HEHAIPABJICHHbIE U3MEHECHHSI YacTOT ajuiesieil B monmysiiusix. I¢GdeKT ocHOBaTeTsl.
Murpanun.  M3omsmust  momynsuuid:  reorpaduueckas  (IPOCTpaHCTBEHHAN),
ounonornyeckas (pempoayKTUBHAS).

EcrectBennbiii oTOOp - HampaBnsoomui (aktop sBomouuu. Dopmbl
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€CTECTBEHHOI0  O0TOOpa:  JIBWXKYIIMW, CTaOMIM3HUPYIOIIMHA,  pa3pbIBArOIIMMA
(mu3pyntuBHbIi). [losoBoit 0TOOp. BO3HMKHOBEHHE M 3BOJIOLUS COLUATBHOIO
MOBE/ICHUSI )KUBOTHBIX.

[Tpucroco6seHHOCT,  OpPraHU3MOB  KakK — pe3ysbTaT  MUKPO3BOJIOLMH.
Bo3nukHOBeHUE MpUCIIOCOOIEHUN Y OpraHu3MoB. ApoMopd03bl U UIHOAJANITAIIUH.
[Tpumeps! npucnocoOneHuit y opraHu3sMoB: Mop¢osiorndeckue, Gu3noJI0ru4eckue,
OMOXMMHYECKHE,  TMoBeleH4YecKkue.  OTHOCUTENBHOCTh  IPUCIOCOOJIEHHOCTU
OpraHU3MOB.

Bun, ero xpurepum u crpykrypa. BupooOpa3zoBanue Kak pe3yibTatr
MUKpO3BOJtoUnU. M3omauust - xmrodeBoil ¢aktop BupooOpazoBaHus. Ilytu wu
crocoObl BUA000pa30BaHMsl: ajionaTpuyeckoe (reorpaguueckoe), CUMIAaTpUIECKOe
(9KOJIOTHYECKOE), «MTHOBEHHOE» (TTonmUIIION AN3AITHA, ruopUaIU3aIus).
JUITMTENBHOCTD 3BOJIFOLIMOHHBIX ITPOLIECCOB.

Mexanu3msl pOpMUpPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Potb 3BOMMIOIIMOHHON OHOJIOTHY B pa3pabOTKe HAYYHBIX METO/I0B COXPaHEHUS
OnopazHooOpa3us. MHKpPO3BOIIONMS U KOIBOJIOLUS IapasUTOB M HUX XO3SEB.
Mexanu3mbl GOpMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPBOBI C
HEH.

JleMoHCTpauu:

[Toptpetsi: C.C. YerBepuxos, J. Maiip.

Tabmuupel u cxembl: «MyTallMOHHAs W3MEHYMBOCTHY», «[lomynsunoHHas
CTpYKTypa Bula», «Cxema mposiBIeHUs 3akoHa Xapau-BaiinOepra», «JIBmkytiue
CWJIBI 3BOJIIOLUNY, «DKOJOTHYECKas W30JIALHMS MOIMYJSAIUN ceBaHCKON (openmy,
«I"eorpaduueckas U30JISLMS JIUCTBEHHULIBI CAOMPCKOM U JIMCTBEHHMIIBI AaYPCKOID»,
«ITonynsMOHHBIE BOJHBI YMCIEHHOCTH XMILHUKOB U XepTB», «Cxema aelcTBUs
€CTECTBEHHOTr0 0TO0pay, «Dopmbl 60pHOBI 3a cyliecTBoBaHuey, «HIYyCTpUaIbHBIHI
MenaHu3M», «KuBble uckonaemoie», «[IokpoBUTENBCTBEHHAS! OKpacKa >KMBOTHBIX»,
«IIpenymnpexnaromas OKpacka KHBOTHBIX», «DHU3MONIOTHYECKUE aJanTalumn,
«IIpucoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHUTENBbHOCTbY», «Kpurepuu BuIa»,
«Bunpr-nBoitnukm», «CTpyKTypa BUAa B npupoae», «Crocodsl BUI000pa3oBaHUs,
«T'eorpaduueckoe BHmooOpazoBaHuE TPEX BHUJIOB JaHBIINICH», «IKOIOTHYECKOE

BUI000pa3oBaHue BUIOB CUHUID, «[lonummonasl pacteHuit», «KamyctHo-peaednbrit
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ruopuI».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMH HACEKOMBIX, Yy4elia MTUIl U
3BEpeil ¢ MpuMepaMu pa3IuYHBIX MPUCTIOCOOICHUH, Yyuera MTUIl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUM OJIM3KUX BUIOB, OOPA30BABLIUXCS PA3NUYHBIMU
crocobamu.

JlaGoparopnast paboTa «BbIsBJIeHINE H3MEHYHUBOCTH y 0COOEH OJTHOTO BHJIA».

Jlabopatopnas pabota «IIpucrnocobsieHnst OpraHu3MOB U UX OTHOCUTEIbHAs
1e1ecCO00Pa3HOCThY.

JlaGopatopuast pabota «CpaBHeHHE BHUIOB MO MOP(}OIOrHIECKOMY
KPUTEPHION.

120.7.3. Tewma 3. MakpodBotonus U €€ pe3yJIbTaThl.

Metonel u3yueHuss MakpolBositonuu. [lajmeoHTonoruueckue  MeETOAbI
u3ydenus sBoonun. [lepexonnsie popmbl 1 pUmOreHeTHIECKUE PSIbI OPTaHU3MOB.

buoreorpaduueckne metonsl usyudeHus sBomoonuu. CpaBHeHHE (GIIOpBl U
dayHbpl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emnn. Bumisi-
DH/IEMUKHU U PEITUKTHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(}OIOrHYECKHE METOAbl U3yUeHUs
ABOJIIOIMM. ['€HETHMYEeCKHME MEXaHMW3Mbl SBOJIIOLUU OHTOI€HE3a U IOSIBICHHUS
HBOJIIOIIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE M AHAJOTHMYHbIE  OPraHbI.
PynumenrtapHubie OpraHsl U aTaBU3MBI. MoueKkyasipHO-T€HETUUECKHE,
OMOXMMHYECKHE U MaTeMaTH4YeCKHe METO/bl U3yUeHHUs 3BOJIOLUU. [ OMOIOrnYHbIE
reHbl. COBpeMEHHbIE METO/Ibl TOCTPOEHUS (PUIIOTEHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTALIMK U 3BOJIFOLUS] TEHOMOB.

O6mme 3akoHOMEpHOCTH (TTpaBuiia) 3oy, HeoOpaTuMOCTh 3BOJTIOIUH.
AnanTtuBHas paguanus. HepaBHOMEpPHOCTbh TEMIIOB IBOJIIOIMH.

JlemoHcTpanuu:

IHoptpetsi: K.M. bap, A.O. KoBanesckuii, @. Mromnep, O. ['ekkens.

Tabnuupl U cxeMbl: «OUIOTEHETUYECKUN Pl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepel»,  «Creronedans»y,  «Punnoputey, — «CemeHHBIC
nanopoTHUkn», «buoreorpaduueckue 30HB 3emun», «Jlpeii KOHTHHEHTOBY,
«Penuktb», «HavanpHble cTaguu SMOPHOHAIBHOTO PAa3BUTUS MO3BOHOYHBIX

JKHUBOTHBIX), «I" omoormuHbIE W AaHAJOTHMYHbLIC OpraHbI», ((PyZ[I/IMeHTBI»,
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«ATaBU3MBDY, «XPOMOCOMHBIE Ha0Opbl 4YelOBEKa M LIMMIaH3e», «l1aBHbIE
HAIPABJICHUS SBOIIOIINY, «O0I11I1e 3aKOHOMEPHOCTHU IBOJTIOLIMI.

OGopyaoBaHue: KOJIJIEKIMH, TepOapuu, MYJSDKM HCKOMAEeMbBIX OCTAaTKOB
OpPraHMW3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUJIEKIIUH HACEKOMBIX.

120.7.4. Tewma 4. IIpoucxoxJaeHUE U pa3BUTHE KU3HU Ha 3eMIIe.

HayuHbple rumores3sl NPOMCXOXKJIEHUS >KU3HM Ha 3emue. AOUOreHe3 u
naHcnepmus. JloHayyHbIe MPEACTABICHUS O 3aPOKJICHUU KHU3HU (KPEAIMOHU3M).
['MnoTre3a NOCTOSSHHOTO CaMO3apOKJICHUS XKU3HU U €€ onpoBepxkeHue onbitamu O.
Penu, JI. Cnamnanmanu, JI. [Tactepa. [IpoucxoxaeHue ®u3HU U aCTPOOUOIIOTHSL.

OcHOBHbIE ATaIbI HEOPraHUYECKOM 3BOJIIOLIUH. [InanerapHas
(reomormyeckasi) OBOJIOIUS. XHWMHYECKas dBOMIONUS. AOHOTCHHBIM CHHTE3
opraHnyeckux BemecTs u3 Heopranumdeckux. OmbiT C. Mumnepa u I'. HOpm.
O6pa3zoBanue noaumMepoB u3 MoHomepoB. KoanepBathas runoteza A.W. Onapuna,
runoresa rnepBuaHoro oynsoHa [[. XomnaeiHa, reneTudeckas runore3a . Mémnepa.
Pu6osumer (T. Yek) u rumoreza «mupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BOZHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnm u meroasl €€ uzydeHus. lckomaemble opraHudeckue
octatku. [l'eoxpoHonoruss u e€ w™eroabl. OTHocHUTeNnbHass U a0COJIIOTHAS
reoxpoHojiorus. I'eoxpoHosornyeckas mKkasua: 30Hbl, 3pbl, IEPUOJIBI, JIOXH.

Hauanbabie »Tanbl opraHuyeckoil sBomtonuu. [losiBIeHHe W 3BOIOLUA
MEePBBIX

KJIETOK. OBomoIMs Merabonu3ma. BO3HHKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJIOT MEpBbIX HAa 3eMJjie COOOIIECTB.
CrpomaTtonutsl. [TpokaproThl U 3YKapHOTBHI.

[IpoucxoxaeHue 3ykapuot (CUMOHOreHe3). DBOJIIOIMOHHOE MPOUCX0XKICHNE
BUpycoB. [Ipoucxok/ieHne MHOIOKJIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHME
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIEC 3Tambl 3BOJIOIMH BBICHIMX pacTeHui. OCHOBHBIE apoMOP(O3bI
pactenuid. Bpixox pacrenun Ha cymy. [losBieHue CHOpOBBIX pPacTeHUN U
3aBoeBaHre WMU cymu. CemeHHble pacTeHus. IIpoucxoxaeHue [BETKOBBIX

pacTeHuN.

Mporpamma - 03



2

OcCHOBHBIE 3Talbl 3BOJIOLUU KUBOTHOro Mupa. OCHOBHBIE apoMOp(O3bl
KUBOTHBIX. Benpackas ¢ayna. KemOpuiickuil B3pbIB - MOSIBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOp/oBble KUBOTHBIE. JKU3Hb B BOJE. DBONIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampuoduii u pentiuid. [lponcxoxaeHne MICKOMUTAIOMIMUX U ITHII.
[Tpunumn kiroueBoro apoMopdosa. OcBoeHue 0eCcro3BOHOYHBIMU U TO3BOHOYHBIMHU
YKUBOTHBIMU CYIIH.

Pa3Butne xu3HM Ha 3emie MO 3paM U MEPUOAAM: apXel, IpPOTEpO30H,
najeo3oi, Me3030i, kaitHo301. O01Ias XapakTepuCcTHKa KIMMAaTa U Te0JOTHYeCKuX
nporueccoB. [losiBleHne M paciBeT XapaKTepHBIX OPraHU3MOB. YTIeoOpa3oBaHUE:
€ro YCJIOBHS U BIMSHHME Ha Ta30BbIA COCTaB aTMOC(hEpHI.

MaccoBble BbIMUpaHUS - 3KOJIOTHYECKHUE KPU3UCHI nponuioro. ITpuunHel u
CIEACTBUS MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIM 3KOJIOTMYECKHA KPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6rnopaznooOpasus Ha 3emiie.

CoBpemeHHas cuctemMa opraHumdeckoro mupa. IlpuHumns! knaccuduxanum
oprann3mMoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI OPraHU3MOB.

JlemoHcTpanuu:

[Toptpeter: @. Penu, JI. Cnamnannanu, JI. [lacrep, U.1. Meunukos, A.U.
Omnapun, 1. Xongeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupl u cxemsl: «Cxema onbita O. Pean», «Cxema onbita JI. [Tactepa mo
M3YUYEHUIO CaMoO3apoXKJeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpwu»,
«JTanbl ~ HEOPraHWYECKOM  H3BOMOLMNY»,  «['eoxpoHonornueckas  ImIKamay,
«HavanbHble 3Tambel OpraHndyeckoi sBomoonun», «Cxema oOpa3oBaHUS IYKapuoT
nyTéM cuMmOHorenesa», «Cucrema >KMBOM mpHuponbl», «CTpoeHHe BuUpycay,
«Apomopdo3bl  pacTeHuit», «PuHHOPUTHY, «OAHOKIETOUYHBIE BOAOPOCINY,
«MHoroknerounsle Boaopocian», «Mxwuy», «llanmopotHuknm», «l'oocemeHHbIe
pacteHus», «Oprassl IBETKOBBIX pacTeHUN», «CxeMa pa3BUTHS )KUBOTHOTO MUpPay,
«Apomopdo3sbl kUBOTHBIX», «IIpocreitmmey, «Kumeunonomnoctueie», «llmockue
yepBu», «UneHucroHoruey, «PbuiOb», «3emMHOBOAHBIE», «IIpecMbikaromuecs,
«IItnusy, «Mnexkonuraromue», «PazButue *Ku3HU B apxeruckomn 3pe», «Pa3urue
JKA3HHU B IPOTEPO30MCKOM 3pe», «Pa3BUTHE )KU3HH B MAJIEO30MCKOM 3pe», «PazButue
JKU3HH B ME3030MCKOM dpe», «Pa3sBuTue >KU3HM B KaWHO30MCKOW 3pe»,

((COBpCMeHHaH CHUCTCMA OPraHNvICCKOro MUpa».
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OGopynoBanue: repOapuu pacTeHH PA3IMYHBIX OTJIENIOB, KOJUICKIIUU
HACEKOMBIX, BJIa)KHbIE Ipenaparhbl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThI I03BOHOYHBIX )KMBOTHBIX, Uyuesa NTHUIl U 3Bepel, KOJUIEKIINH
OKaMEHEJIOCTEeH, MOJIe3HbIX MCKOMAEMBbIX, MYJISDKHM OpPraHMYeCKUX OCTaTKOB
OpraHU3MOB.

BuptyanbHas naboparopHas pabora «MopaenupoBaHue ONBITOB Musuiepa-
Opu 1o n3yuyeHuro abMOreHHOro CUHTE3a OPraHM4YeCKUX COEAMHEHUI B IEPBUYHOM
aTMocdepe».

JIabopaTtopHass paborta «l3ydyeHue u oOmnMCaHME HCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

[TpakTnueckas padora «M3yueHne ocoOeHHOCTEN CTPOEHHs PaCTEHUH pa3HbIX
OTJIEJIOBY.

[TpakTnueckas pabota «M3yueHne ocoOeHHOCTEH CTPOEHHs MMO3BOHOYHBIX
AKUBOTHBIX).

120.7.5. Tewma 5. [IpoucxoxaeHnue 4yeIoBeKa - aHTPOTIOTEHE3.

Paznienbl v 3a1aun aHTPONOAOrMU. MeToabl aHTPOIIOJIOTUH.

CraHOBJIEHME TPEICTAaBICHUN O MPOUCXOKIEHUHU YeloBeKa. Penurnosnbie
B033peHusA. COBpEMEHHBIE HAyUYHbIE TEOPHH.

CxoJ1cTBO UenoBeKa C )KUBOTHBIMU. CHCTEMAaTHYECKOE MOJI0KEHUE YeTIOBEKA.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKAa € JKMBOTHBIMU:  CPaBHMTEIBHO-
MOP(OJIOTHYECKHUE, AMOPHUOJIOTHYECKHUE, (h13M0JI0r0-OHMOXUMUYECKHE,
noseaeHueckne. OTnuns yenoBeka

OT XUBOTHBIX. [IpAMOX0OXkKAEHNE U KOMILJIEKC CBS3aHHBIX C HUM NPHU3HAKOB.
Pa3BuTHe roioBHOro Mo3ra 1 BTOpOi CUTHAJIIbHOM CHUCTEMBI.

JIBmkymuye cuibl (pakTopbl) aHTpONOreHe3a: OMOJIOTHYECKHE, COLUANIbHEBIE.
CooTHo1IeHrEe OMOIOTUYECKHUX U COLMAIbHBIX ()aKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJWU aHTpoOIOTeHe3a. PaHHMe denoBekooOpa3Hble 00€3bsHbI
(POKOHCYJIBI) M paHHUE MOHTHUBI - OOLIUE MPEKU YeTOBEKOOOpa3HbIX 00€3bsiH U
arofeil. ABCTPaJONUTEKU - JIBYHOTHE NPEAKH Jitoaeld. YenoBeK yMelblil, epBbie
W3TOTOBJICHUS OPYIUU TpyAa. YemoBeK NpsIMOXOIAIINNA U IEPBBIM BBIXO JIIOAEH 32
npeaensl Adpukn. YenoBek reiaenpoeprckuii - oOmuii mpe1ok HeaH1epTaIbCKOTo

YeJIOBEKAa M YeJIOBEKAa Pa3yMHOro. YelnoBEeK HEaHAEpPTaIbCKUM KakK BHJ JIHOJEH
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XOJIONHOrO KjauMarta. YeloBeK pa3yMHBIM COBPEMEHHOIO THIA, JIEHUCOBCKUU
Yell0OBEK, OCBOCHHE KOHTHMHEHTOB 3a mnpenenamu Adpuku. [lameorenervka wu
MaJI€Or€eHOMHKA.

DBOJIONUS COBPEMEHHOTO 4enoBeKa. EcTecTBEHHBIM OTOOpP B MOMYJSALMIX
yenoBeka. MyTallMOHHBIN Tpoiiecc ¥ noauMopdusm. llomynsiroHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3PQPEeKT OCHOBATENSH» B MOIMYJSIIUSIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue pacel. llonsitue o pace. bonblume packl: €BpOINEOUIHAS
(eBpasmiickasi), aBcTpasio-Herpou iHas (SKBaTOpUAIbHAs ), MOHTOJIONIHAS (a3UATCKO-
aMepukaHckas). Bpemss u myTu paccereHuss ueloBeka Mo IaHere. EguHcTBO
yenoBedeckux pac. Hayunass HecocTosiTenbHOCTh pacu3Mma. [IpucnocobieHHOCTD
YeJIOBEKa K Pa3HbIM YCIOBUAM OKpy:Karomeld cpenbl. BiausiHue reorpaduyueckoit
cpenbl u apeiida reHoB Ha MOPGHOJIOTHIO M (PU3HUOJIOTHIO YeTIOBEKa.

MexaucuurinHapable  MeToAsl B (usuueckoir  (OMOJIOTHYECKOM)
aHTPOIIOJIOTUU.  OBOJIIOIMOHHAs ~ AHTPOMNOJIOTHS U HaJ€OAHTPONOJIOTHS
YeJIOBEUECKUX MOMyJsiquid. buoconuanbHble MCCIEAOBaHUS IPUPOJLI UYEJIOBEKA.
HccnenoBanue KOBOTIOMUN OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu:

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

Tabmumpl 1 cxembl: «MeTOIbl aHTPOIOJIOTHIY, «I 0JIOBHOM MO3T YeJIOBEKaY,
«YenoBexkooOpa3Heie 00€3bsHBIY, «CKeNeT uenoBeKa U CKENeT IIHMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbDY, «JIBMXKYILIME CUJIBI aHTPOIOT€HE3a», « IBOJTIOLIMOHHOE
JIPEBO YETIOBEKaAY,

«ABcTpanionutex», «YenoBek ymensliy, «YeaoBek MPAMOXOIALININ,
«JlenncoBckunt  yenoBexk» «Heannpepraneup», «KpomanboHip», «IIpenku
YeJI0BEeKay, « ITallbl SBOJIIOIMU YEIIOBEKa», «Pachl yesoBeKay.

OGopynoBaHue: MYJISDKA — OKaMEHEJIOCTeH, TMPeIMETOB MaTepHallbHON
KyJIbTYphl —MpEAKOB 4eNoBeKa, penpoaykuuu (pororpaduu) KapTUH C
MU(DOJIOTHYECKUMH W OUONEHCKUMHU CIOKETaMH TIPOUCXOXKICHUS UeJIOBEKa,
dotorpadun HaxXOIOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJICIb
yepena 4ejaoBeKa U Yeperna IuMIaH3€e, MOIeNIb KUCTH YeJIOBEKA U KUCTH IIUMITIaH3¢e,

MOJCIIN TOpCa MPCAKOB YCIIOBCKA.
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Jlaboparoprast pabora «V3ydeHne OCOOEHHOCTEW CTPOEHHUsS CKelleTa
YeJIOBEKA, CBA3AHHBIX C MPAMOXO0XKICHUEM.

[IpakTnueckas padota «M3yueHne 3K0JI0rMYECKHUX aJaNTaluid YeI0BeKay.

120.7.6.  Tema 6. Dxoyorus - HaykKa O B3aHMOOTHOIIICHHUSIX OPTaHU3MOB U
HAaJIOPTaHU3MEHHBIX CUCTEM C OKPYKAIOLIEN CPEIION.

3apok/ieHue U pa3BuTHE dKojoruu B Tpyaax A. I'ymbonsara, K.®. Pynbe,
H.A. CesepuoBa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pazgenst u 3amauu
sKoj0ruu. CBsA3b IKOJIOTUHU C APYTUMHU HayKamHu.

Metonpl sxonoruu. IloneBsie HAOMIOAEHUS. DKCHEPUMEHTHI B SKOJOTHU:
OpUpOAHbIE W JabopaTopHble. MoaenupoBaHUE B 3KOJOTMUA. MOHUTOPUHT
OKpY’KaroOIIeH Cpeibl: JOKaIbHBIN, peTHOHAIBHBIN U TI100abHBIN.

3HAaUYCHHE DOKOJIOTMYECKMX 3HAHWW JUII  4YeJlIOBEKa. JKOJIOIMYECKOE
MHPOBO33pEHHE KaK OCHOBA CBs3€il uenoBedecTBa ¢ mnpuponoil. dopmupoBaHue
AKOJIOTUYECKOU KYJIBTYPhI U SKOJIOTHYECKON TPaMOTHOCTH HACEICHUSI.

JlemoHcTpanuu:

[Toptpets: A. I'ym6onbar, K.®@. Pynse, H.A. CeBepuos, 3. ['ekkenb, A.
Tencmu, B.H. Cykaués.

Tabmuubl u cxeMbl: «Pa3gensl skoiorum», «MeToabl dKOJOTHn», «Cxema
MOHUTOPUHTA OKPYKAIOIIEH CPEIbD».

JlaGopaTopras padota «3ydeHne METO10B IKOJIOTHICCKUX UCCIICTOBAHUI.

120.7.7. Tema 7. Opranu3msl u cpeqa OOUTaHUS.

Dkonorudeckue (pakTopsl U 3aKOHOMEPHOCTH ux AeiicTBus. Knaccuduxarms
AKOJIOTHUECKHUX (PaKTOpOB: abMOTHUYECKHE, OMOTHYECKHE, aHTpororeHHbie. O0miue
3aKOHOMEPHOCTU JEeHCTBUS 3Kojorudeckux Qakropon. IlpaBuno munumyma (K.
[Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnueckue Qaxktopsl. CBeT Kak 3Kojormueckuil ¢axrtop. JleiicTBue
pa3HBIX YYaCTKOB COJTHEYHOTO CIIEKTpa Ha OPraHU3MbL. DKOJOTHYECKHE TPYIIIBI
pacTeHUN M KUBOTHBIX IO OTHOILIEHHUIO K cBeTy. CurHaibHasi pojib CBETa.
doTonEPUOAU3M.

Temmnepatypa kak skojoruueckuii daktop. JleiicTBue TemmepaTypbl Ha

opranu3Msbl. [loiiKnaoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
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CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocte kak skojormueckuii ¢akrop. Ilpucrnocobnenus pacTeHUN K
NoJiIEpKaHuIo0 BoAHOrO Oananca. Kinaccudukanus pacTeHuid 1o OTHOLLIEHUIO K BOJIE.
[TpucnocobneHus )KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIIHAs, MOYBEHHAs,
ryOMHHAass ~ TOJIMOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3NKO-XUMUYECKHE
0COOEHHOCTHU cpel 00uTaHMs opraHu3MoB. [IpucrnocoOaeHuss OpraHu3MoB K )KU3HU
B Pa3HbIX Cpelax.

buonornueckue putMbl. BHemHne u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roauyHbie puTMbl. [IpHCOCOOGIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HMU.

XKuznennole @opmbel opraHuzMoB. IloHsTHe o0 JKM3HEHHOW (opme.
Kuznennsle GOpMbI paCTeHHI: JEPEBhs, KyCTAPHUKU, KyCTAPHUYKUA, MHOT'OJIETHUE
TpaBbl, OJHOJETHHUE TpaBbl. JKU3HEHHBbIE (POPMBI >KUBOTHBIX: THUIAPOOHUOHTHI,
reo0MOHTHI, a3p00HOHTBL. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue hakTopsl. Buabl 6noTHYECKHUX B3aUMOIEHCTBUN: KOHKYPEHIIUS,
XUITHUYECTBO, cMMOU03 U ero Qopmel. [lapasutusm, koomepaius, MyTyaau3M,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojeiicTBus  (Tomuueckue,  (Qopuueckue, Qabpuueckue).  3HaueHUe
OMOTHUYECKUX B3aMMOJICUCTBUIA JJIs CYIIECTBOBAHUS OPTaHU3MOB B CpeJic OOUTaHMUS.
[IpuHIIKUIT KOHKYPEHTHOTO UCKITIOUCHHS.

JlemoHcTpanuu:

Tabmuer u cxembl: «Oxomoruueckue (pakTopery, «CBETOBOU CIEKTpY,
«IKOJIOTUYECKHE TPYIIBI KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHbIE
JKUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIE», «DU3MOIOTHYECKHE aJanTaluu
JKUBOTHBIX», «Cpenpl O0OWTaHUS OpraHu3MoB», «buomorndeckue pUTMBIY,
«Kuznennsie popmbl pacTeHui», « Ku3HeHHble POPMBI )KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTEMA XBOMHOro ieca», «llemm nuraHusy,
«XwumHnyecTBoy, «llapazutuzm», «Konkypeniusy», « Cumomos», «kKommeHcanm3zmy.

O6opynoBanue: repbdapuy pacTeHUW W S>KUBOTHBIX, MPUCIIOCOOICHHBIX K
BIIMSHUIO PA3JIMUYHBIX OKOJOTUYECKUX (DAKTOpOB, TepOapuu CBETOJIOOMBBIX,

TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX paCTeHI/II\/’I, CBGTOJHO6I/IBBIG, TEHEIIO0MBLIE U
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TE€HEBBIHOCIMBbIE KOMHATHBIE PACTEHMs, repOapuu U KOJUIEKIIMH TEIIOJI00UBBIX,
3MMOCTOMKHUX, MOPO30yCTOMUMBBIX pacTeHH, yyuesla NTULl U 3Bepel, repOapuu
pacTeHMi, OTHOCSIIMXCA K Turpopuram, Kcepopuram, mMe3opuraMm, KOMHATHBIE
pacTeHusi JaHHBIX TPYII, KOJUIEKIHMH >KMBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpenax,
repbapu M KOJUJIEKIIMM pAcTEHUHl U KUBOTHBIX, OOJIAJAIOIIUX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIIOBUHM KHU3HHU, TrepOoapuu u
KOJUIEKIIMM PACTEeHHH W JKUBOTHBIX Pa3IMYHBIX JKU3HEHHBIX (DOPM, KOJUIEKIIMH
KUBOTHBIX, Y4aCTBYIOIIMX B PA3JIMYHBIX OMOTHYECKUX B3au M OJ1 € CTBHSIX.

JlabopatopHast pabora «BbIgBIeHHE NPUCIIOCOOIEHUM OpPraHu3MOB K
BIIMSIHUIO CBETA).

JIabopaTtopHast pabora «BbIgBIeHHE NPUCHOCOOIEHUNH OPraHU3MOB K
BIIMSIHUIO TEMITEPATYPhD».

JIaGopaTopHast paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HbIX
MECT OOUTaHUS.

120.7.8. Tema 8. DK0NOTHS BUIOB H MOITYJISAIUHA.

OKOJIOTUYECKHE  XapakTepucTUKW  nomyssauuu.  llomymsamus  kak
Oouonorudeckas cucreMa. Poinb HEOTHOPOIHOCTU Ccpefbl, PU3NYECKUX OapbepoB U
0ocobeHHOCTel OMOJIOTUU BHUJOB B (POPMHPOBAHMM MPOCTPAHCTBEHHOM CTPYKTYpPHI
nonyyiAnvii. OCHOBHBIE TIOKa3aTeNM MOIMYJISALUNA: YUCIEHHOCTh, IUIOTHOCTb,
BO3pACTHAs U [TOJIOBAs CTPYKTYPA, POKAAEMOCTD, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTPALIUS.

OKonoruyeckas CTpyKTypa nomyisauuu. OleHKa YMCIEHHOCTH IMOMYJISLHUU.
JluHamMuka nomynsauMu U €€ peryisuus. bHOTHYeCKWil NMOTEHUHAN IOIYJISALUHU.
MopennpoBanne TMHAMHUKH MONYJISIUU. KpuBble pocTa YMCIEHHOCTH NOMYJIALIMM.
KpuBbie BbDKUBaHUS. Perynsiiusi YUCIEHHOCTH TMOMYJSAUUNA: poib (HakTOpoB,
3aBUCSIIMX U HE 3aBUCAILIUX OT INIOTHOCTU. DKOJOTUYECKUE CTpaTeruu BUAOB (I- U
K-ctparerun).

[Tonsitue 06 sKonornueckor Huie Buaa. Mectoobutanue. MHOromepHas
Mozenb dkosiornyeckor Humu J{.M. XarunHcona. PazMepbl SKOJIOrH4ecKor HUIIK.
[loTeHumanpHas U peaanu30BaHHas HUILLIU.

Bun xak cucrema nomynsaumii. Apeansl BUAOB. BUIBI M MX JKU3HEHHBIE

CTPAaTCruu. DKOJIOTHYECKHE DKBUBAJICHTHI.
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3aKOHOMEPHOCTH TOBEACHUS W MHTIpaAlUid >KUBOTHBIX. buomoruueckue
MHBA3UU YyKEPOJHBIX BUJIOB.

JleMoOHCTpanuu:

[Toptper: .1. XaTunHCOH.

Tabmuupel U cXeMbl: «OKOJOTMYECKUE XapaKTEPUCTHKU IOMYJIALHUNY,
«IIpocTpaHcTBeHHass ~ CTpyKTypa  mnomyisiuum»,  «BospacTHele — mupamuabl
nonynanumy, «CKOpOCTh  3acelieHHs] TMOBEPXHOCTH  3€MJIM  Pa3IMYHBIMU
opranuzmamMm», «Mogens skosmornyecko Humu /[.M. XatunHacoHay.

O6opynoBanue: repdbapun pacTeHHM, KOJUIEKIIUU )KUBOTHBIX.

JlabopaTtopnas padota «IIpucnocobneHus: ceMsiH paCTeHHM K PaCCEICHUION.

120.7.9. Tema 9. Dxomorusa cooOmIeCTB. DKOJIOTHUECKUE CUCTEMBI.

CooOuiectBa opranu3MoB. buoneHo3z u ero crpykrypa. CBs3u Mexay
OopraHu3MaMu B OMOIIEHO3E.

DxocucTtema kak oTkpbiTas cucrema (A.Jl. Tencnn). ®yHKIIMOHATBHBIE OJIOKH
OpPraHU3MOB B IKOCHCTEME: MPOAYIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetu. Admornyeckue O1oku skocucreM. [loUBel u
WJIBI B 9KocucTeMax. KpyroBopot BeIecTB M OTOK SHEPTUU B SKOCUCTEME.

OcHOBHbIE  TIOKa3aTelIM  JKOCUCTEMbl. buomacca u©  mpoayKIus.
DKOJIOTHYECKHE TTUPAMU/IBI YUCEI, OMOMACCHI U SHEPTHH.

Hampasnennpie 3aKk0OHOMEpPHBIE CMEHBI COOOIIECTB - cyKiieccuu. [lepBuynbie
U BTOPUYHBIC CYKIECCMM M UX NPUYUHBL. AHTPOMOTCHHBIE BO3JCUCTBUS Ha
cykneccuu. KnmmakcHoe coobimiectBo. buopaznooOpasue u mojiiHOTa KpyroBopoTa
BEIIECTB - OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoHbIE DKOCUCTEMBI.

AHTpPONIOTEHHbIE 3KOCHCTEMBL. ATrpo3KocucTeMa. ArpoueHo3. Paznuuus
MEXy aHTPOIMIOTCHHBIMH M PUPOTHBIMH YKOCUCTEMAMH.

Ypboskocucrempl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteMm. [oposckas
bnopa u dayna. CuHaHTpomuzamusi Topojckoi Qaynsl. buonormyeckoe u
XO03STUCTBEHHOE 3HAYCHHE arpPOIKOCUCTEM H YPOOIKOCHCTEM.

3akoHOMEpHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aWMOJICHCTBUI OPraHU3MOB B
skocucteMmax. IlepeHoC SHEpPrHM M BEIIECTB MEXKAY CMEXKHBIMH KOCHUCTEMAMH.

Y cTONUMBOCTD OpTraHn3MOB, HOHyJ’IHI_[I/Iﬁ H 9KOCHUCTCM B YCIIOBUAX CCTCCTBCHHBIX U
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AHTPONIOTEHHBIX BO3/ICUCTBHIA.

MeTo/10510THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT'€HHBIX YKOCUCTEM.

JleMoOHCTpanuu:

[Toptpet: A.Jl. Tencnu.

Tabmuuer  u cxembl:  «CTpykTypa  OuoleHO3a»,  «ODKocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOWHOTO Jieca», «DYyHKIIMOHAIBHBIC
TPYyTITBI OPraHU3MOB B 9KOCUCTEME», «KpyroBOpoT BemecTB B 3KocucTeMe», «Llernn
nuTaHus  (MacTOWIHAs, JIETPUTHAS)», «OKOJOrMYecKas MupamMuia 4YHcem»,
«IJKonoruueckas mupamuua Ouomacchl», «IKOJOTHMUecKas MUpaMulia SHEPTUN,
«O0pa3zoBanue Oonotan, «IlepBuunas cykueccus», «BoccTaHoBIeHUE jieca Mocie
noxkapa», «JKOCHUCTEMa 03epa», «ArporeHo03», «KpyroBopoT BemecTB U TMOTOK
SHEPTHH B arpoueHosey», «[Ipumepsr ypooskocucTem».

O6opynoBanue: repdapun pacTeHUI, KOJUIEKIIMH HACEKOMBIX, Yy4elia MTUIl U
3Bepel, repOoapuu KyIbTYPHBIX M JUKOPACTYIIUX PACTEHUH, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

[TpakTudeckas pabota «3yueHue u onucanne ypooIKOCUCTEMBIY.

Jlabopatopnast pabota «M3yueHue pazHOOOpa3us MEIKMX MOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX IKOCHCTEMAX).

DKCKypcusi «DKCKypCUs B TUIHYHBIA OMOTEOIeHO3 (B IyOpaBy, OepesHsK,
CIIBPHUK, HAa CYXOJIOJIbHBIN HIIM IIOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

DKCKypcusi «IKCKypCcUsi B arpodKOCHUCTEMY (Ha TOJIE WM B TEIUIMYHOE
XO035IUCTBO)».

120.7.10. Tewma 10. buocdepa - rmobanbHast sKocUCTEMA.

buocdepa - obOmemnanerapuas o6omgouka 3eMid, TAE CYIIECTBYET WU
CyIllecTBOBajia >ku3Hb. Pa3BuTHe npencrasieHuii o ouocdepe B Tpynax J. 3rocca.
VYuenue B.U. Bepuaackoro o 6uochepe. O6mactu 6uocdepst u e€ coctas. JKupoe
BEIIECTBO Onocdeprl U ero PyHKIUH.

3akoHOMepHOCTU cyulecTBoBaHUs O6uocheprl. OcobeHHOCTH OHMoCchepsl Kak
rio0anpHON sKocHcTeMBbl. [lnHamMuyeckoe paBHOBecue B Ouochepe. KpyroBopors
BEIIECTB U OMOTEOXMMUYECKHE IUKIIBI (Yriiepoa, a30Ta). PUTMHYHOCTD sSIBIEHUI B
ounocdepe.

3onansHOCTh Omochepnl. [lonarue o Ouome. OcCHOBHBIE OMOMBI CYIIU:
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TYHJIpa, XBOIHBIE Jieca, CMEIIAHHbIE U IIMPOKOJIUCTBEHHBIE JIECA, CTENH, CABaHHBI,
IIyCTBIHYU, TPOIIMYECKHE JIECA, BBICOKOTrOphs. KilMMar, pacTUTENbHBINA U )KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa v QyHKIIHS )KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIMANA U
ounochepHbIX QYyHKIUH.

JlemoHcTpanuu:

[Toptpetsi: B.1. Bepnanckuii, 3. 3rocc.

Tabmuuer u cxemel: «'eocdepst 3emnuy, «KpyroBopor azora B mpHUpoOAe»,
«KpyroBopor yriaepoma B mpupone», «KpyroBopoT kuciopona B HOpPUPOAEH,
«KpyroBopot Boawsl B mpupojae», «OCHOBHbIE OUOMBI cymmy», «KiuMaruueckue
nosica 3emun», «TyHapay, «Taitray, «Cmemannsiii jecy, «1IUpoKOIMCTBEHHBIN
necy, «Crenby, «CaBaHHay, «IlycTeiHsy, « Tponnueckuii Jiecy.

O6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

120.7.11. Tewma 11. YenmoBek u okpyKaromas cpesa.

DKOJIOTMYECKHE KpPU3UChI U UX MpUYUHBL. Bo3geiicTBue dYenoBeka Ha
ouocdepy. 3arps3HeHne BO3IyIIHOM cpeapl. OXpaHa Bo3yXa. 3arpsi3HeHUE BOAHON
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymenne nouBbl. OXpaHa MNOYBEHHBIX
pecypcoB. I3MeHeHue kaumara.

AHTpPONIOT€HHOE BO3/ICICTBHE HA PACTUTEIBHBIN M KUBOTHBIM Mup. OXxpaHa
PaCTUTEIBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE HPUHIUIIBI OXPaHbl HPHUPOIBL.
Kpacubie kHurun. Ocob6o oxpansembie npupoansie Tepputopuu (OOIIT).
boranndeckue cazubl U 300J10rMYECKUE MTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOWYMBOTO PAa3BUTHSI YEIOBEUYECTBA U TMPUPOJBIL.
PanmonanbpHOE MPUPOAOTONB30BAHUE U COXPAaHEHNE OMOJIOTMUECKOTr0 pa3HOOOpasHsl
3emmu. OOmme 3aKOHOMEPHOCTH TJ00aJbHBIX DKOJOTUYECKUX  KPHU3UCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3KCa U €r0 BEPOSTHBIE MOCIEACTBHS.

Pa3Butrie METOIOB MOHMTOpPMHIA Pa3BUTUS OMACHBIX TEXHOTEHHBIX
MPOLIECCOB.

JleMoHCTpanuu:

Tabmuubt u  cxembl: «3arpsi3HeHHE  aTMocdepbl», «3arps3HeHue
runpoceprl», «3arpsizHeHue nouBbl», «IlapHukoBbIl  3ddekT», «Ocobo

OXpaHsieMble IPUPOJHBIE TEPPUTOPUNY», «MOIEIN YIIPABISIEMOTO MUPAY.
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O6opynoBanue: Gororpadun OXpaHsIeMbIX pacTeHUN U KUBOTHBIX KpacHoi
kHuru Poccuiickoit deaepanuu, KpacHol KHUTH pernoHa.

120.8. Ilnanupyemble pe3yibTaTbl OCBOCHHS MPOTpaMMbI MO OMOJOTHH Ha
YpOBHE CpeJIHero 001iero 0opa3oBaHus.

120.8.1. ®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTam
OCBOEHHUS 00YYAIOIIMMHUCS MIPOTPaMM CPEAHETO 00111ero 00pa30BaHus: JIUMYHOCTHEIE,
MeETaIpeMETHbIE U TTPEAMETHBIE.

B cTpykType TMUHOCTHBIX PE3YJIBTaTOB OCBOCHUS MPOTPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CJICYIONINE COCTaBIISIONINE: OCO3HAHHE OOYYaIOIIMMUCS POCCUHCKOMN
TPaKIaHCKON UACHTUYHOCTH - TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIpe/IeNICHUI0,  HaJIMYWe  MOTHBAllMM K  OOy4YeHWI0  OHOJIOTruW,
[[EeJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTU Ha OCHOBE
KIIFOUEBBIX I[EHHOCTEW W HMCTOPUYECKUX TPAaJAULUNA DPA3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIHOCOOHOCTh OOYYarOUIUXCSl PYKOBOJCTBOBATHCS B CBOCH
NESITENbHOCTH  [IEHHOCTHOCMBICTIOBBIMU ~ YCTAHOBKAMH, TPUCYIIMMH  CHUCTEME
OMOIOTrHYeCcKOro 00pa30BaHMsl,

HaJU4Yue MPaBOCO3HAHUS SKOJOTHMUECKON KYJIbTYPhI, CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTD KU3HEHHBIE TUIAHBI.

120.8.2.  JIu4HOCTHBIE pE3yNbTAThl OCBOEHHUS MPOTPaMMbl MO OUOJIOTHH
JMOCTUTAIOTCS B €IWHCTBE Y4YeOHOW ¥ BOCHUTATEIBHON JIEATEIBbHOCTH B
COOTBETCTBUU  C  TPAAULIUOHHBIMH  POCCHUUCKHUMHU  COIIMOKYJIBTYPHBIMHU,
HUCTOPUYECKUMHU U TyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMUA B OOIIECTBE
NpaBWJIaMH ¥ HOPMaMHU TOBEJEHUS U CIOCOOCTBYIOT IMpOIEcCCaM CaMOTIO3HAHMS,
CaMOBOCIIUTAHHUSI W CaMOPA3BUTHSA, Pa3BUTUS BHYTPEHHEH MO3UIIMU JIUYHOCTH,
NaTPUOTH3MA U YBAXKEHUS K 3aKOHY U MPABOIOPSIAKY, YEJIOBEKY TPYJla U CTapllieMy
MOKOJICHUIO, B3aUMHOTO YBaXXEHHUsS, OEPEKHOTO OTHOLIEHUS K KYJIbTypPHOMY
HACJIEIUI0 U TPAJMIMAM MHOTOHAMOHAIBHOTO Hapona Poccuiickon ®denepamuu,
MPUPOJIE U OKPYIKAIOLIEH CpeIE.

120.8.3.  JluuHOCTHBIE pe3ynbTaThl OCBOCHHsS y4eOHOro ImpenMera
«buonorus» OJKHBI OTpakaTh TOTOBHOCTh U CIOCOOHOCTH OOYyYarOIUXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UITUEH TUYHOCTH, CUCTEMOM

LIEHHOCTHBIX OpHUEHTALUH, ITO3UTUBHBIX BHYTPEHHUX yOexneHuni,
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COOTBETCTBYIOIIMX  TPAAUIMOHHBIM  IIEHHOCTAM  POCCHMCKOrOo  OOIIecTBa,
paclIMpeHue KM3HEHHOTO OMbITa W OMbITA JAEATEIIBHOCTH B IMPOIIECCE pealin3aliu
OCHOBHBIX HaIllpaBJICHU BOCIUTATEIHLHOU €SI TEIHbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCKOTO BOCITUTAHHMS:

c(hOpMUPOBAaHHOCTH TPAXKIAHCKON MO3UIIMHN O0YYAIOIIETOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCHUICKOT0 0OIIEeCTBA;

OCO3HAaHUE CBOUX KOHCTUTYIIMOHHBIX TpaB U OOA3aHHOCTEH, YyBaXKECHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOM MACSATENbHOCTH TMPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATEIBHBIX 3aJ]1a4, BBIMOJIHEHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HUIMI0O [0 OTHOLICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYUTHIBaTh B CBOUX JICUCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJCHCTBHUS JIIO/ICH C pa3HBIMHU YOCKICHUSIMH, KYJIBbTYPHBIMHU IIEHHOCTSIMH

Y COLMAIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, ITI0O3HABAaTEIbHBIX M  HCCIEIOBATCILCKUX 3aJlad, YBaKHUTEIBHOTO
OTHOILIGHUSI K MHEHHUIO OIIMOHEHTOB TMPU OOCYXJCHHH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJEpXKAHUS; TOTOBHOCTh K TYMAaHHUTApHOW W BOJIOHTEPCKOMU
JIEATENbHOCTH;

2) MaTPUOTHYECKOTO BOCITUTAHHMS:

c(hopMUPOBAaHHOCTH pocCcUiCKOU rpaXJIaHCKOU UJICHTUYHOCTH,
NaTpUOTH3Ma, YBaXXKEHUS K CBOEMY Hapoay, YyBCTBA OTBETCTBEHHOCTH TMeEpe.
Poaunoi, ropiocTtu 3a cBoM Kpai, CBOO PoavHY, CBOM S3bIK U KYJIBTYPY, MPOIILIOE
Y HACTOsIIII€€ MHOMOHAIIMOHAILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACIEIUIO U TAaMATHUKAM MPUPOJbL,
JTocTkeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPY/IC;

CIIOCOOHOCTh OIIGHWBATh BKJIAJ, POCCHUMCKUX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTHHU, TMOHUMAHUS 3HA4YeHUS OWOJIOTHMH B TO3HAHWU 3aKOHOB
MIPUPO/IBI, B )KM3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)eHUio W 3ammute OTeuecTsa,
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OTBETCTBEHHOCTH 32 €ro CyAb0Y;

3) IyXOBHO-HPAaBCTBEHHOTO  BOCITUTAHUS: OCO3HAaHHE  JTYXOBHBIX
[IEHHOCTEN! POCCHUIMCKOTrO Hapoja; cHOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATHUYECKOr0 TOBEJEHUS; CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TPUHUMATH
OCO3HAHHBIE PEIICHHUS,

OpPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOEHUE YCTOMYMBOro OyaylIero;
OTBETCTBEHHOE OTHOIICHHE K CBOMM pOJUTENSM, CO3[JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHUS IIEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBHUH C TPAAULIUSIMHU
HaponoB Poccuu;

4)  3CTETHYECKOTO BOCITUTAHHS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO W
TEXHHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPY/1a, OOUIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHE YMOILMOHATLHOTO BO3ICHCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATH KaUeCTBAa TBOPUECKON JIMYHOCTH,

5)  (¢u3uIeCcKOro BOCIUTAHUS:

MOHUMAaHWEe M peanu3alusi 370pOBOro H 0Oe30omacHoro obpasza KU3HU
(310poBO€  MUTaHUE, COONIOACHME  TUTMEHHMYECKHX  MpaBWil W HOPM,
cOAlaHCUPOBAHHBIA PEXUM 3aHATHH W  OTAbIXa, peryisipHas ¢uznueckas
AKTHUBHOCTh), OEpeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (PH3UYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

MMOHMMAHHUE LEHHOCTU TMpaBUJl HMHAUBUIYAIbHOTO U  KOJJIEKTUBHOTO
0€30macHOTO MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHME TIOCTEACTBUN U HEMPUATUS BPEIAHBIX MPHUBBIUEK (YIMOTpeOIeHUS
AJIKOTOJIs1, HAPKOTUKOB, KypEHHS]);

6) TpyZOBOrO BOCHUTAHUS:

TOTOBHOCTb K TPY/y, OCO3HaHHE IEHHOCTU MacTepCTBa, TPY10II00HE;

FOTOBHOCTh K AKTHUBHOW JEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAaJIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TUIAHHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHSTH TaKyIO JIEATEIIbHOCTD;

MHTEpEeC K Pa3IU4HbIM cdepaM MpodhecCHOHATbHON NeATENbHOCTH, YMEHHE
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COBEpIIAaTh OCO3HAHHBIK BBIOOp Oyaymieir mpodeccun u  peaTu30BBIBATH
cOOCTBEHHBIE JKU3HEHHBIC TIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30OBaHUIO Ha
MPOTSHKEHUU BCEH KU3HU;

7)  DKOJIOrHYECKOr0 BOCIIUTAHU:

HKOJIOTHYECKH 11esieco00pa3Hoe OTHOIICHHE K MPUPOJIE KaK UCTOYHUKY KUZHU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBILIEHUE YPOBHS SKOJOTHYECKOW KyJNbTYpbl: NPUOOPETEHHE OIbITa
IUTAHUPOBAHUSL TOCTYNKOB W ONEHKM MX BO3MOXHBIX TOCIEACTBUM  AJis
OKPYXaroUIEH Cpebl;

OCO3HaHME TI00AJBLHOTO XapaKTepa SKOJOTUYECKHUX MpoOJeM U MyTed HX
penieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble MpPH H3YyUYEHUU OHOJIOTHUU
3HAHUSA

U yMEHHUS TPU PEHIeHHH TPoOJieM, CBSI3aHHBIX C pPalUOHAIBHBIM
IPUPOIONONIBL30BaHNEM  (COOO/IEHne  TMpaBWiI  TOBENEHUST B MPUPOJE,
HAlPaBJICHHBIX HA COXpPAaHEHUE pABHOBECUS B OSKOCHCTEMAax, OXpaHy BHUJOB,
AKOCHCTEM, Onochepsl);

AKTHUBHOE HENPUATHE IEUCTBUM, IPUHOCIIINX BPEA OKPYIKAIOIIEH TPUPOIHON
cpele, yMEHUE MPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJOTHYECKUE IOCIE/ICTBUS
MPEANPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAIIaTh UX;

HaJU4Yue Pa3BUTOrO HKOJIOTUYECKOTO MBIILICHHUS, IKOJIOTHYECKON KYJIbTYPbI,
OTBITA ACSTEIBLHOCTH SKOJIOTUUECKOM HAITPaBJIEHHOCTH, YMEHHUS PYKOBOICTBOBATHCA
MU B MMO3HABaTEIbHON, KOMMYHUKATUBHON U COIMATLHOMN MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOHN AESATEIbHOCTH YKOJIOTHYECKON HAMIPaBIEHHOCTH;

8) ICHHOCTH HayYHOTO TIO3HAHMUS:

c(OPMHUPOBAHHOCT MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKH M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOI'O Ha JMajiore
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHpE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM U YUTATEIbCKOW KYJIbTYpPhl KaK CpEACTBA
B3aUMOJICHCTBUSI MEXY JIOJIbMU U MMO3HAHUS MUPA;

NMOHMMaHUe crneunuku OHOJOTHH KaK HayKH, OCO3HaHUs e€ poid B
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(GbopMUPOBaHUM PANMOHAIHLHOTO HAYYHOTO MBINUICHUS, CO3JaHHWH IICJIOCTHOTO
Npe/ICTaBICHUSI 00 OKpPYXaloleM MHpe KaK O €IWHCTBE MPUPOJbI, YelIOBEeKa U
oOmiecTBa, B TIO3HAHWM NPUPOTHBIX 3aKOHOMEPHOCTEH W pEUMICHHH Mpo0sieM
COXpaHEeHHs MPUPOTHOTO PABHOBECHS,;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOW IUBUIIH3AINH:
oOecriedyeHrs HOBOTO YPOBHSI Pa3BUTUS MEIULIMHBI, CO3/IaHUE TEPCHEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  pemlaTb  pPecypcHble  MpPOOJEeMbl  pa3BUTHUSA
YyesioBeYecTBa, MOUCKa MyTel BbIXOAa U3 TI00albHBIX SKOJIOTHYECKUX MPoOJieM U
ofOecrieyeHus  mepexoja K  yCTOWYMBOMY  Pa3BUTHUIO,  PallMOHAIBHOMY
UCTIONB30BAHUIO TPHPOJIHBIX PECYPCOB M (POPMHUPOBAHMIO HOBBIX CTaHIAPTOB
KU3HU;

3aWHTEPECOBAHHOCTh B TIONYYCHHH OWOJOTHYECKUX 3HAHUH B MEIIX
MOBBIIIEHUS O0IIEH KyJIbTYphl, €CTEeCTBEHHO-HAYYHOU IPAMOTHOCTH, KaK COCTaBHOM
yacTH (yHKIMOHAIBHON IPaMOTHOCTH 00yUaromuxcs, GopMUpPyEMON pU U3yUEHUU
OMOJIOTHH;

MOHUMAaHHE CYIUTHOCTH METOJOB IMO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJTy4YaeMble 3HAHHWS [UIsl aHaIu3a W
OOBSICHEHUSI SBIICHUN OKPYIKAIOIIEro MUpa M MPOUCXOISAIIMX B HEM HW3MEHEHH,
yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOUYEHUS Ha OCHOBE HAYYHBIX (AKTOB U
UMEIOIIUXCSI TAHHBIX C EJIbIO TIOTYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETTHHO HCIOJIh30BaTh OMOJOTHYECKHUE 3HAHUS IS
pelieHus npo0aeM B peaabHbIX KU3HEHHBIX CUTYAIIHSX;

OCO3HAHME IIEHHOCTH HAyYHOH AESITeNbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIE0BATENbCKYIO ACITEILHOCTh HHINBUIYAIbHO U B TPYIIIIC;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HEMpPEpPhIBHOMY  OOpa30BaHHIO U
caM000pa3oBaHHUI0, K aKTHBHOMY IOJYYEHHUIO HOBBIX 3HAHWUH TO OHWOJNOTHH B
COOTBETCTBUU C )KH3HEHHBIMH IMOTPEOHOCTSIMHU.

120.8.4. B mporecce MOCTHIKEHUSI JTUYHOCTHBIX PE3yJIbTATOB OCBOCHUS
00yYarOIUMHCS TPOTPAMMBI CPEIHEro 00IIero o0pa3oBaHUS y OO0ydYaIOIIUXCS
COBEpIICHCTBYETCS AMOIMOHATBHBINA WUHTEIJIEKT, MPEeIoIararonui
c(hopMUPOBAaHHOCTH:

CaMOCO3HaHus, BKIIIOYAaroIcro CIIOCOOHOCTH MOHUMATh CBOE OMOIIMOHAJIBHOC
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COCTOSIHME, BUJETh HANPABJICHUS PA3BUTUSI COOCTBEHHOW SMOIMOHAIBHON CQepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHMS, BKJIIOYAIOMIETO CaMOKOHTPOJIb, YMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHME, CIOCOOHOCTh AAANTHPOBATHCA K
HIMOIMOHATHHBIM H3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIECH CTPEeMIIEHHE K JOCTUKEHHUIO 1IENIU U
yCIIexXy, ONTHUMH3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh, HMCXOJS W3 CBOHX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIEH CITOCOOHOCTh TOHUMATh SMOIIMOHAIEHOE COCTOSTHUE
NIPYTUX, YYUTBIBATH €TO TPH OCYIIECTBICHUH KOMMYHHKAIMH, CHOCOOHOCTH K
COUYBCTBUIO U COTIEPEIKUBAHUIO;

COILIMATBHBIX HABBIKOB, BKIIFOUYAIOIINX CITOCOOHOCTH BEICTPANBATh OTHOIIICHUS
C IPYTUMU JIOABMHU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U Pa3pemIaTh KOHMIUKTHI.

120.8.5. MeramnpenMeTHble pe3yNbTaThl OCBOCHHS YUYEOHOTO MpenMeTa
«buomorus»

BKJIFOYAIOT: 3HAYUMBIEC NI (DOPMHPOBAHUS MUPOBO33PEHUS OOYYAIOIINXCS
MEXTUCIUIUTHHAPHBIE (MEXIIpeIMETHBIE) OOIIeHayYHbIE TOHATHUS, OTPAXKAIOIIHNE
[EJIOCTHOCTh HAay4YHON KapTUHbI MHpa U CHEIM(PHUKY METOJO0B MO3HAHMUA,
UCTIOJB3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIM (pakT, MPHUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCClieZIOBaHUE, HAOIII0IEeHUE, N3MEPECHHE, OKCIIEPUMEHT " IpyTHE);
yHUBEpCallbHbIE ydeOHbIe JeicTBHs (TO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIC), oOecrieunBatonue GpopmupoBanre QPyHKIIMOHATLHOW TPAaMOTHOCTH
U COLMAJbHOM KOMIIETEHUHMHU OOyYaromMXCs; CIOCOOHOCTh O0YyYarouuxcs
UCTOJIb30BaTh OCBOEHHBIE MEXJIUCIUILUTUHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHHBEpCAJIbHbIC yYeOHbIC ICHCTBUS B IIO3HABATEIBHOMN U COIMAIHHON MPAKTHKE.

120.8.6. B pesynbraTe u3yueHusi OMOJOTUU HA YPOBHE CPEAHETO OOIIETOo
obpazoBaHusi y oOyuwaromerocss OyayT chOpMUpOBaHBI TO3HABATEJbHbBIC
YHHMBEpCaJIbHbIE y4YeOHbIE IEHCTBUS, KOMMYHHKAaTHBHBIC YHUBEPCAIbHBIC YdeOHBIC
NEHCTBUA, PpEryJSTUBHBIC YHHBEpCAJbHbIE Yy4eOHBIE JIEHCTBHUS, COBMECTHAs
NeSITETLHOCTb.

120.8.7. MertanpenMeTHbIe pe3yJabTaThl OCBOSHHUS MPOTPaMMBbl CPEIHETrO
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oOwiero o0Opa3zoBaHusl AODKHBI OTPAXkKaTh:

120.8.7.1. OBnajmeHue yHUBEpPCAIbHBIMH YUYE€OHBIMH II03HABATCIHHBIMH
NEUCTBUSIMU:

1) 0©a30BbIC TOTHYECKHE ACHCTBHS:

CaMOCTOSITENIBHO  (DOPMYITUPOBAaTh H  aKTyallM3UPOBATh  NIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BAaTh TPU OCBOCHUHM 3HAHUW TMPUEMBI JIOTHYECKOTO MBIILICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiIacCU(pUKAIIMN, 0000IECHNUS), PACKPhIBATh CMBICT
OMOJOTMYECKUX TOHATUN (BBIACNATh MX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSI3M C IPYTUMU TIOHATHSIMH );

ONpeeNIATh LENTU MACSTENIbHOCTH, 3a7aBasi MapamMeTpbl U KPUTEPHUH HX
JOCTHKEHUS, COOTHOCHTD PE3YJIBTATHI ICITCILHOCTH C TTOCTABICHHBIMU IIEIISIMH;

MCIIOJIb30BAaTh OMOJIOTUYECKUE TIOHATUSA AJIs OOBsICHEHUSI (PAaKTOB U SBIICHUMN
YKUBOUW MTPUPOJIBI;

CTPOUThH JIOTMUECKHE pACCY>KIeHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, I10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B PacCMaTPUBAEMBIX
SIBIICHUSX, JOPMYJIMPOBATH BBIBOJIBI U 3aKJTFOUCHHSI;

NPUMEHSITh ~ CXEMHO-MOJICJIbHBIE  CpeJICTBAa A IpeICTaBIICHUS
CYIIECTBEHHBIX CBSI3¢H W OTHOIICHHWHA B M3yYaeMbIX OHMOJIOTMUECKHX OOBEKTax, a
TaK)Ke MPOTUBOPEUUN PA3HOTO POJIA, BHISIBICHHBIX B PA3TUYHBIX HHPOPMAITMOHHBIX
HUCTOYHUKAX;

pa3pabarbIBaTh IUIAH pEHICHUS MPOOJIEMbl C Y4ETOM aHaln3a MMEIOIIMXCS
MaTepHUaTbHBIX U HEMATEPUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JICATCIIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
HEJISIM, OIIEHUBATh PUCKU TOCTIEACTBHM JIEATEIHHOCTH;

KOOPJIMHUPOBATH U BBITIOJHATH pa0OTY B YCIIOBUSAX PEATBHOTO, BAPTYAIBHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX TTPOOIIEM;

2) 0a30BbIC UCCIIEIOBATCIBCKUE ICHCTBHS:

BIIAJICTh HaBBIKAMH Y4€OHO-MCCIIEIOBATEILCKON U TIPOEKTHOM JIEITeITbHOCTH,
HaBbIKAMU  pas3pelicHus  MpoOJjeM, CIHOCOOHOCThIO W TOTOBHOCTBIO K

CaMOCTOSATCIBHOMY IMMONUCKY MCTOAOB PCHICHUA MPAKTUYCCKUX 3aZldad, IPUMCHCHUIO
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Pa3IUYHBIX METOJIOB MTO3HAHUS;
UCIIOJIb30BATh PA3JIMYHBIE BHUABI JIEATEIBHOCTH IO IOJYyYEHUIO HOBOTO

3HAHUS, €r0 HHTEPHIpeTaly, NpPeoOpa3oBaHUI0O W TMPUMEHEHHIO B Y4YEOHBIX

CUTYaIUsIX, B TOM YHCIIE [IPU CO3AaHUN YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(dbopMUpOBaTH HAYYHBIA TUI MBIIIJICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH,
KJIIOYEBBIMU MOHATHAMH U METOJIaMH;

CTaBUTh M (OPMYJIHPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NeSITEIbHOCTU U AKU3HEHHBIX CUTYaLUsAX;

BBISIBJIATh NIPUUMHHO-CJIEJCTBEHHBIE CBA3M UM aKTyaJM3UpPOBaTh 3ajauyy,
BBIJIBUTATh THIIOTE3y €€ PEelIeHHs, HaXOJAUTh apTyMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX
yTBEpKJIEHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOJ€ PpEIICHUs 3aJaydl pe3yibTarhl,
KPUTHYECKU OLIEHHBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, OIICHMBAaTh HPHOOPETEHHBIN OIBIT;
OCYILECTBIIATH LI€JICHANPABICHHBIN MOUCK MEpeHoca CPpeACTB U CIIOCO00B AEUCTBUS
B MpoeCCUOHATBHYIO CpPEy;

yMEThb MEpPEHOCUTh 3HAHMS B IO3HABATENbHYI0 M NPAaKTUYECKYyl0 objactu
AKU3ZHEJEATENbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei; BHIBUTATh
HOBBIE WJICH, TPEATIaraTh OPUTHHAIBLHBIC TIOAXObI U PEIICHUS, CTABUTH MIPOOIEMBI
¥ 33/1a4M, JOITyCKAIOIINE aTbTePHATUBHbIEC PEIICHUS;

3) paborta ¢ nHpOpPMAITHCI:

OpPUEHTUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX MHPOpMaLUHU (TEKCTE yueOHOTo
nocoOus, HAyYHO-TIOMYJIAPHOW JMTeparype, OHMOJOrMYECKHUX CJIOBapsiX U
CIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTEpHeTE), aHaIM3HpOBAThH
UHPOPMALIHIO PA3IUIHBIX BUAOB U GOPM IPEICTABICHUS, KPUTHUECKU OIICHUBATH €€
JIOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(bopMyIHpOBaThH 3aMPOCHl M MPUMEHATH Pa3IMYHbIE METOJBI TPU MOUCKE U
otbope Ouosornueckoil WHPOpPMAIUK, HEOOXOMUMOMN ISl BHITIOJHEHUS YYEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HCIONBb30BAHUS WH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
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TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3IUIHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOATENBHO  BBIOMpATh  ONTHUMAaJbHYI0O  (QOpMYy  TpPEACTaBICHUS
ounonornueckoit nHGopMaluu (CXeMbl, rpaduKH, JHArpaMMBbl, TAOTHUIBI, PUCYHKH U
Apyroe);

UCIIONIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEJICTBa NpH padore C
Ouonorudyecko HMHQPoOpManued: MPUMEHATh XUMUYECKHE, (U3Mdyeckue u
MaTeMaTH4YeCKUEe 3HaKW M CHUMBOJBI, (OpMyIbl, abOpeBHUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NPEeoOpa3oBBIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJISITHOCTH;

BIAJeTh  HaBBIKAMHM  paclO3HaBaHUS W 3alIUTHl  HHPOpPMAIUH,

MH(OPMALIMOHHOM 0€30MaCHOCTH JTNYHOCTH.

120.8.7.2. Osnanenue YHUBEpPCAIbHBIMU KOMMYHHKaTHUBHBIMHU
NEUCTBUIMU:
1) oOmeHue:

OCYIIECTBJIATh KOMMYHUKAIIUH BO BCEX cepax KU3HU, AKTUBHO y4aCTBOBAThH
B JUAJIOre WM JUCKYCCUHU IO CYHIECTBY 00CYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaraeMoin
3a/1a4i, YYUTHIBATh MHTEPEChl M COIVIACOBAHHOCTH MO3UIIMKU JIPYTUX YYaCTHHUKOB
JIMajiora uin AUCKYCCUH);

pacro3HaBaTh HeBepOalbHBIE CpEACTBa OOIICHUS, MOHMMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(MDIUKTHBIX CHUTYaIlHil,
YMETh CMSITYaTh KOH(QIUKTHI U BECTU MIEPETOBOPHI;

BIIQJIETh Pa3IUYHBIMU CIOCOOaMH OOIIEHUS W B3aUMOJICHCTBUS, TOHUMATh
HAMEPEHHUsI IPYTUX JIOJIEH, MPOSBISATh YBAXKUTEILHOE OTHOIIIEHUE K COOCCETHUKY U
B KOppEeKTHOU (hopMme (HopMyIUpOBaTh CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

2)  COBMeECTHas JICATEIBHOCTD:

MMOHMMAaTh U MCHOJb30BaTh MPEUMYIECTBA KOMaHAHOW W MHAUBUIYAIbHOU
paboThI TIPU pEIICHUH OMOJOTUYECKOM MpobdIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD

IPUMEHEHHsI TPYNIOBBIX (HOPM B3aUMOAEUCTBUS NIPU PELICHUH yU4eOHOH 3a1a4u;
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BBIOWPATh TEMATHUKy W METOJbl COBMECTHBIX JICUCTBHHA C y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KaXK/I0r0 UieHa KOJUIEKTUBA;

MPUHUMATh 1€ COBMECTHOW  JIESITEIbHOCTH, OpPraHU30BBIBaTh U
KOOPJAMHHUPOBATH JEUCTBUS TO €€ JOCTHXKEHHWIO: COCTAaBJSATH IUJIaH JACHCTBUU,
pacmpeieNsaTh pojid ¢ Y4ETOM MHEHUN YYacCTHUKOB, OOCYXKAaTh pPE3yiIbTaThl
COBMECTHOM paboTHI;

OIICHUBATh KaU4€CTBO CBOETO BKJIAJa M KAXKJIOT'0 YYaCTHUKA KOMaHAbI B OOIITUI
pe3ynbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHHUBATh HWJEW C TO3ULHUH HOBU3HBIL,
OPUTMHAIILHOCTH, TPAKTUYECKOM 3HAUMMOCTH;

OCYILIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TMOBEAEHUE B Pa3IMYHbBIX
CUTYaIUsX, IPOSBIISITH TBOPUECTBO U BOOOPaKEHHUE, OBITh MHUIIMATUBHBIM.

120.8.7.3.  OBnazeHue YHUBEPCAIbHBIMU PETYJISATUBHBIMU JCHCTBUSMHU:

1) camoopranuzanusi:

UCIIOJIb30BaTh OWOJIOTMUECKHE 3HAHUS IS BBISBICHUS MPOOJIeM M HX
pEIICHUS B )KU3HEHHBIX U YU€OHBIX CUTYAIIUSX;

BHIOMpaTh Ha OCHOBE OWOJOTHYECKUX 3HAHUM IICJIEBBIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M MOCTYIKax MO OTHOILIEHHUIO K YKUBOW MPUPOJE,
CBOEMY 3/I0POBbIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO NEATENbHOCTD, BBIABIISTH
nmpoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a7a4ll B 00Opa30BATEIIbLHOM
JEATEIbHOCTU U KU3HEHHBIX CUTYalUsAX;

CaMOCTOSITEIBHO ~COCTaBIIATH IUIAH pEHIeHUs TMPoOJIeMbl ¢ y4E€TOM
UMEIOIINXCSI PECypCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTCHHUH; JaBaTh
OIICHKY HOBBIM CUTYaIlUsIM;

pacuIupsTh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUI;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W MPOSBICHUIO IMUPOKOW D3PYIUIIUUA B
pa3HBIX O00JacTAX 3HAHUMW, IMOCTOSHHO TMOBBIIATE CBOM 00pa3oBaTeNbHBIN WU

KYJbTYPHBIN YPOBEHB;
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2)  CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, BHOCUTh KOPPEKTHBBI B JESTEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISM;

BJaJeTh HABbIKAMHU  [O3HABaTEJIbHOM  pedieKCMH  KaKk  OCO3HaHUS
COBEpIIAEMBbIX JICWCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX pE3yIbTaTOB U
OCHOBaHUM, MCHOJIb30BaTh MPUEMBI pedieKCHH IJs OLIEHKH CHUTYalluH, BbIOOpa
BEPHOTO PEIICHHUS,

OLICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS MO0 UX CHUKCHHIO;
NPUHUMATh MOTUBBI U apPTYMEHTHI JPYTUX MIPHU aHATU3€ PEe3yJIbTaTOB ACSITEIbHOCTH;

3) npuHATHS ceOs U APYTUX:

MPUHUMATH ce0s1, TOHUMAsi CBOU HEJAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBI JPYTUX TPH aHAIW3e pPE3yIbTaTOB
NEeSITENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX Ha ONTHOKY;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3HUIINH JIPYTOT0 YEIOBEKa.

129.8.8.  IlpenMerHBIC pE3ynbTaThl OCBOSHHUS COJACpP)KaHUS YICOHOTO
npenMera «buonorus» Ha yriyOJI€HHOM ypOBHE OPUEHTHPOBAHBI Ha OOECIICUCHHE
npodunsHoro  oOydeHust  oOydaromuxcsi  Ouomoruu. OHH  BKJIIOYAIOT:
cnerupuyecKkue sl ONOJIOTHH HAyYHBIC 3HAHMS, YMCHHS U CIIOCOOBI ICWCTBHIA TIO
OCBOCHHUIO, MHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHWMA, BHUJBI JCSITEIBHOCTH IO
MOJTYYCHUIO HOBBIX 3HAHWW W WX NMPUMCHCHHUIO B Pa3IMYHBIX YUCOHBIX, a TaKKE B
pEAIbHBIX JKU3HEHHBIX CHTyalusix. lIpeqMeTHbIe pe3ynbTaThl MpPEe/CTaBICHBI 10
rojiamM M3y4eHusl.

120.8.9. IlpenmMeTrHble pe3ynbTaTbl OCBOEHUS y4dyeOHOro MpeaMeTa
«buosorus» B 10 Kj1acce JOJKHBI OTPaXKaTh:

chOpMHUPOBAHHOCTh 3HAHWKW O MECTe M POJIM OHOJOTUH B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMUPOBAHHM €CTECTBEHHO-HAYYHOW KAapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB  MPUPOJBI W  PEIICHUHW  TNpoOJIeM  parMoOHAIBHOTO
MPUPOJIONOIE30BAHMS, O BKJIAJIE POCCUUCKUX M 3apyOEIKHBIX YUEHBIX B Pa3BUTHE
OMOJI0THH,

BJIQJICHUEC CHUCTEMOW OWMOJIOTMYECKHUX 3HAHWH, KOTOpas BKIIIOYACT:

OCHOBOIIOJIararimuec OMOJOrHYECKHE TCPMHUHBI W TOHATHUSA ()KI/I3HB, KJICTKaA,
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OpraHm3M, MeTaboiHu3M, TOMEOCTa3, CaMOpPEeryJisilus, CaMOBOCHPOHU3BEICHHE,
HACJIE/ICTBEHHOCTh, M3MEHYMBOCTb, POCT M Pa3BUTHUE), OMOJIOTMYECKHE TEOPHUU
(xnerounast teopust T. llIBanna, M. Illnelinena, P. BupxoBa, xpoMocomHasi Teopust
HacieAacTBeHHOocTH T. Moprana), ydenms (H.M. BaBumoBa - o 1meHTpax
MHOrooOpa3usi ¥ MPOUCXO0XKJIEHUS KyJIbTYPHBIX PACTEHHIT), 3aKOHBI (€IUHO00pa3us
MOTOMKOB TI€PBOTO MOKOJICHHS, PACIICTUICHUS, YUCTOTHI TaMeT, HE3aBHCHMOIO
HacienoBanusa [. Mengens, TOMOJIOTMYECKUX PSJOB B  HACIEACTBEHHOM
u3menunBocty H.M. BaBunosa), npuHIUIIEI (KOMIZIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAay4YHOT'O MO3HAHUs, HCIOJIb3YEMbIX B
OMOJIOTUUECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, H3MEpEHue,
HaOII0/IeHNE, YKCIIEPUMEHT);

YMEHHUE BBIJICISThH CYIIECTBEHHBIC MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapUOT, OJTHOKIJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIie OaKTepHil,
rpuOOB, pacTeHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB M CHCTEM OpPTaHOB
pacTeHH, )KUBOTHBIX, Y€IOBEKa, MPOIECCOB KU3HEIEATEIHLHOCTH, MPOTEKAIOIINX B
OopraHu3Max pacTeHUH, )KUBOTHBIX U YeJIOBEKa, OMOJOTHYECKUX MPOIIECCOB: OOMEHa
BeleCTB (METabOIM3M), IPEBPAIICHHUS SHEPTUHU, OPOKEHUS, aBTOTPOPHOTO

U TeTepoTpO(HOro TUIIOB MHUTAaHMs, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a,
Melo03a, raMeToreHe3a, SMOPHOreHe3a, moCTIMOPUOHATIEHOTO pa3BUTHS,
Pa3MHOXKEHHMs,  MHAUBUIYaJIbHOTO  Pa3BUTHS  oOpraHu3mMa  (OHTOreHe3a),
B3aMMO/ICHCTBUS I'€HOB, F€TEPO3UCca, UCKYCCTBEHHOT0 0TOOpA;

yMEHUE yCTaHABIIMBATh B3aMMOCBSI3U MEXKy OPraHOMIaMH KJIETKH

U uX QYHKIUSMU, CTPOCHHEM KIIETOK pPa3HBIX TKaHeW M uX (yHKIUIMH,
MEXy OpraHaMu U CUCTEMaMH OpPraHOB y PAaCTEHUM, )KUBOTHBIX M YEJIOBEKa M MX
GYHKIMSAMA, MEKTy CHCTEMaMHU OPTaHOB M UX QYHKITUSMU, MEKTy dTarlaMu oOMeHa
BEIIIECTB, dTallaMu KJIETOYHOTO IMKJIA U KM3HEHHBIX IIUKJIOB OPTraHU3MOB, dTarlaMu
IMOPHOHANBHOTO Pa3BUTHUS, TEHOTHIIOM U (PEHOTHIOM, (HEHOTUTIOM U (haKTOpaMu
cpenbl OOUTaHUS;

YMEHHUE BBISBIIATH OTJIIMYUTEIbHBIC NMPU3HAKU KUBBIX CUCTEM, B TOM UHCIIE
pacTeHUM, KUBOTHBIX U YEIOBEKA;

yMEHHE UCIOJIb30BaTh COOTBETCTBYIOUIME apryMEHTbl, OHOJIOTHYECKYIO

TCPMHUHOJIOTUIO WU CUMBOJIUKY IJIsI OOKA3aTCILCTBA POACTBA OPTraHU3MOB PA3HBIX
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CUCTEMATHYECKHUX TPYIII;

yMEHHE pelIaTh OMOJIOTUYECKUE 3a]Ja4H, BBISBIISITH IPUUUHHO-CIICACTBEHHBIC
CBSI3M MEXIY MCCIEAYEeMBbIMUA OMOJIOTHIECKIMH TPOIIECCaMU U SIBJICHHUSAMH, JIENaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHHUH MOJTYUYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATh J1a0OpaTOpHbIE M IMpaKTUYECKUe padoThl, COOJIIOIATH
npaBujia Ipu paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000pPYA0BaHUEM;

YMEHHUE BBIJIBUTATh THIOTE3BI, TPOBEPATh WX OAKCICPUMEHTATHHBIMU
cpenctBamu, (GopMynupys 1ellb HCCIeIOBAaHUSA, aHAJU3UPOBATh IOJTyUYEHHBIC
pe3yibTaThI U JIeJaTh BBIBOIBI,

YMEHHUE Yy4YacTBOBaTh B Y4EOHO-HUCCIEIOBATEIHCKOM paboTe Mo OHOJIOTHH,
AKOJIOTMM W MEAMIIMHE, TMPOBOAMMON Ha 0a3e HIKOJBHBIX HAay4YHBIX OOIIECTB, H
My OJIMYHO MPEACTABIATH OTYUSHHBIE PE3YIbTaThl HA YICHUYECKIX KOH(DEPEHITHSIX;

yMEHHE OIIEHMBATh AITHUYECKHE AacCHeKThl COBPEMEHHBIX HCCIEOBaHUI B
oOnacTy OMOJIOTMH U METMLMHBI (KIIOHUPOBAaHUE, UCKYCCTBEHHOE OIIOJJOTBOPEHHE,
HAIPaBJICHHOE U3MEHEHHE TeHOMA U CO3/IaH€e TPAHCTEHHBIX OPraHU3MOB);

yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIiei npodeccuoHanbHoM

JIESITSIBbHOCTH B 00JacTH  OHOJOTHH, MCIUIIMHBL, OHOTCXHOJIOTHHU,
BETEPUHAPUHU, CEJIBCKOIO XO3sCTBa, MNUIIEBONW MPOMBIIUIEHHOCTH, YIIyOJIATh
NO3HABaTEIbHBIA  WHTEpPEC,  HalpaBiICHHBbIH  HAa  OCO3HAHHBIK  BHIOOD
COOTBETCTBYIOIIEH Mpodeccurn U MPOJOIKEHHE OHMOIIOTHYECKOro OOpa3oBaHUS B
OpraHu3alusax cpeaHero NpodecCuoOHaIbHOTO U BBICIIET0 00pa30BaHMUS.

120.8.10. IIpenmeTHble pe3ynbTaThl OCBOEHHUS Yy4eOHOro IMpeaMera
«buosorusi» B 11 ki1acce J0JKHBI OTPaXaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MECT€ U pOJM OHOJIOTUHM B CHCTEME
€CTeCTBEHHBIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTHHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U PEIICHUN YKOJIOTHYECKHUX MPOOIeM
YeIoBeUeCTBa, A  TaKkke B PEUICHMH  BOMPOCOB  PAlMOHAIBHOTO
NPUPOJIOTIONIE30BaHus, © B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUSI K TPUPOJE,
00IIIeCTBY, YEIIOBEKY, O BKJIaJle POCCHMCKHX M 3apyOe HBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BJIAJETh CHCTEMOW OMOJOTMYECKMX 3HAHWH, KOTOpas BKIOYACT

ONpCACJICHUA W TIOHHUMAHHUC CYIIHOCTU OCHOBOIIOJArarommnx OMOJIOTHYSCKHUX
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TEPMUHOB W TOHATHU (BHJ, JKOcHCTeMa, Ouocdepa), OMOIOTHUECKHE TEOPHUU
(aBomtorimonHast Teopust Y. JlapBuHa, CUHTETHYECKash TEOPHS SBOJIIONUH), YUCHUS
(A.H. CeBepuoBa - o nyTsx u HampasleHusix 3Boitouuu, B.M. BepHaackoro - o
ounocdepe), 3akoHbl (reHeTHyeckoro paBHoBecus JI. Xapau u B. BaitnOepra,
3apogsiieBoro cxojacrea K.M. boapa), mnpasuna (munumyma HO. Jlubuxa,
HKOJIOTMUECKOW MHpaMUIbl JHEPruM), Trumote3bl (rumore3a «vupa PHK» V.
['unGepra);

yMEHHE  BJaJeThb  OCHOBHBIMH  METOJaMH  HAay4YHOrOo  IO3HaHWS,
HCIIOJIb3YEMBbIMU B OMOJIOTUYECKUX UCCIEAOBAHUSIX )KUBBIX OOBEKTOB U IKOCHCTEM
(omucanue, u3MepeHUe, HAOIIOJIEHHE, SKCIEPUMEHT), CIIOCOOAMHU BBISIBJICHUS U
OIICHKHU aHTPOTIOTEHHBIX U3MEHEHUN B IPUPOJIC;

YMEHUE BBIICTSATh CYIIECTBCHHBIC TMPU3HAKH: BUJIOB, OHOTEOILIEHO30B,
PKOCUCTEM H Ouocdepsl, CTAOWIM3UPYIOUIETO, ABIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpA, aJUIONATPUUECKOT0 U CUMIIATPUIECKOr0 BUI000pa30BaHUs,
BIIUSTHUS ABVDKYIIUX CHJT SBOJIFOIIUU HA T€HO(OH/T OMYJISIIIUK, TPUCTIOCOOIEHHOCTH
OpraHM3MOB K cpele OOWTaHWs, YepeJOBaHUS HANpaBICHUNW HSBOJIIOIUH,
KPYyroBOpOTa BEIIECTB U MOTOKA

SHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTAaHABIMBATh B3aUMOCBS3U MEXIy MPOIECCaMU DBOJIOINH,
JMBUKYIIAMU CHJIAMUA aHTPOTIOTEHE3a, KOMIIOHEHTAMU PAa3JIMYHBIX JKOCHCTEM U
MPUCTIOCOOJICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIATh  OTJIMUMTEIbHBIC  MPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BHUJIOB K Cpejle OOMTaHWS, aOMOTHYECKUX M OHOTHYCCKHX
KOMIIOHCHTOB ~ DKOCHUCTEM, B3aUMOCBSA3€d OpraHu3MOB B  COOOIIeCTBax,
AHTPONIOTEHHBIX U3MEHEHHUM B SKOCUCTEMAX CBOEH MECTHOCTH;

yMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE AapPTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHUIO M CHUMBOJIUKY JIJIsi JOKA3aTeIbCTBA POJICTBA OPTraHWU3MOB Pa3HBIX
CHUCTEMAaTHYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHMS, €AMHCTBA
YeIIOBEYECKUX pac, HEOOXOIUMOCTHU COXPaHEHUS MHOTO00pa3us BUOB M YKOCUCTEM
KaK YCJIOBHSI COCYIIIECTBOBAHUS MTPUPOBI U YEIIOBEUYECTBA;

yMEHHE peliaTh OM0JI0TUUECKHUE 3a]]a4UH, BBISIBISTH TPUUHMHHO-CIICICTBEHHBIC
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BBIBOJIbI ¥ IIPOTHO3BI HA OCHOBAHUU TIOJTYUYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHbIE W MpaKTUYECKHue paboThl, COOIIOAATH
IpaBWIa IpH padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYAOBAHUEM;

yMEHHE BBIJBUraTh THUIIOTE3bI, MPOBEPITh HX HSKCIEPUMEHTATbHBIMU
cpenctBamMu, (HOpMyIHpYysS LENb HCCICIOBaHMS, aHAIM3HPOBATH TIOJYYCHHBIC
pe3ybTaThI U JIeJaTh BBIBOIBI,

YMEHHUE Yy4YacTBOBaTh B Y4EOHO-HCCIEIOBATEIbCKOM paboTe Mo OHOJIOTHH,
HKOJIOTMM W MEAMIIMHE, TMPOBOAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIUYHO MPECTABIATH MOTyUYSHHBIE PE3YJIbTAThl HA YUEHUYECKUX KOH(DEPEHIUX;

YMEHHE OIICHUBATH TUTIOTE3bI M TEOPUU O TPOUCXOKICHUN KU3HU, YETIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUAX U CIOCO0ax MPEeaOTBpAIICHUS
r100aIbHBIX U3MEHEHHH B Orocdepe;

yMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp Oynymied mpodeccruoHanbHOU
JeSITETFHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHUH, TIPUPOAOIOIB30BaHMUS, MEIUIIHHEI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHH, CEIHCKOTO XO34WCTBA, MHIIEBOU
MPOMBIIIJIEHHOCTH, YIIIYONSATh TO3HABATENIbHBIA WHTEpEC, HAMpaBICHHBIM Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOLIEH  mpodeccun U IPOAOIIKEHHE
Ouonorudeckoro o0pa3oBaHUsl B OpPraHU3AIMIX CPEAHETr0 NMPo(hecCHOHATBHOTO U

BBICIIIETO 00pa30BaHU.
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