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INIOACHUTEJIBHASA 3AITMCKA

I[Tpu pa3paboTke MporpaMmbl TI0 OMOJIOTMM TeOPeTHUeCKYI0 OCHOBY /ISl OTIpe/ie/IeHusT TIOAX0J0B K
dopmupoBaHHi0 cofiepKaHusi yueOHoro Tipeamera «buosiorusi»  cocTaBW/IM:  KOHLIENTYyasibHbIe
nosioxkeanss ®I'OC COO o B3anMOOOYC/IOB/IEHHOCTH Lie/ield, CO/Iep)KaHMsl, pe3y/IbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO TOJTOTOBKU BBIYCKHUKOB, TOJIOKeHUss 00 OOIIMX Iie/isiX M TPUHLUIAX,
XapaKTepH3yIIUX COBPEMEHHOe COCTOSIHHE CHCTeMbl cpefiHero obiero obpa3oBaHusi B Poccuiickoi
denepal, a TaKKe TOJOXKEHUs O crieludrke OMOMOTHY, eé 3HaUeHU! B MO3HAHWUH >KUBOU TIPUPOABI U
obecrieueHNH CYI[ECTBOBAHUSI ueyioBeyecKoro obmjectBa. CoOrnacHO Ha3BaHHBIM  T0JIOXKEHHSIM,
oripe/iesieHbl OCHOBHbIE (PYHKI[MM MPOrPaMMBbI 110 OHUOJIOTHM U €€ CTPYKTYpa.

[TporpaMMa 1o OWOMOTHMH [JAéT MpeACTaB/ieHHWe O MensX, 00 oOijeil cTpaTerun oO0yueHUs,
BOCIIMTaHUs. M Pa3BUTHsI 00ydaroluxcsi cpejcTBamMu ydeOHoro rmnpegmera «buosorusi», ompezessiet
o0si3aTesibHOE TIpeJIMETHOE COZiep’KaHue, ero CTPYKTYpy, Ppacrpejie/ieHWe 10 pasfenaM U TeMaw,
peKoMeH/lyeMyH0 T10C/ie/loBaTe/TbHOCTh M3yueHUss yueOHOro marepuana C YY€TOM MeXIIpeJMeTHbIX U
BHYTPUIIPEIMETHBIX ~CBsI3el, JIOTUKM 00pa30BaTe/IbHOTO TIPOLIeCCa, BO3PACTHBIX 0COOEHHOCTel
00yyYaroIUXCsl.

B mporpamme 1o OHOIOTHM TaKKe YUUTHIBAIOTCS TpPeOOBaHMS K TJIAHUPYEMBIM JIMUHOCTHBIM,
MeTaripeJ[MeTHbIM U TpeIMeTHbIM pe3ysbTaTaM 00ydeHusi B (pOPMHUPOBaHUM OCHOBHBIX BHZIOB yueOHO-
TI03HABaTe/bHOW  /IeATe/TbHOCTH/YUeOHbIX /AeHCTBUH  0Oydaromuxcsi 10 OCBOEHWUIO — COZepKaHUs
buosiornueckoro o6pa3oBaHusl.

B mnporpamme mo Owonornu (10-11 xkmaccel, 06a30BbI YpPOBEHb) peaM30BaH TPHUHLIUT
TIpeeMCTBeHHOCTH B U3yueHUU Ouosioruu, biarojapsi uemy B Hell TIPOCMaTpUBAeTCsl HallpaB/IeHHOCTh Ha
pa3BUTHe 3HaHWM, CBS3aHHBIX C (JOPMHUPOBAaHUEM eCTECTBEHHO-HAayYHOTO MHPOBO33pPeHMS, LIeHHOCTHBIX
OpHWeHTali JIMUHOCTH, SKOJOTMYeCKOTO MBIIIeHUs, TIpeJCTaB/leHUd O 37I0pOBOM obOpase >KU3HU U
OepeXXHBIM OTHOLIEHHEM K OKpY’Kawoljed TNpUpoAHOM cpefe. I[losToMy Hapsgy C W3yueHUEM
00111e610/I0THYeCKUX TeOpHH, a TakKe 3HaHUM O CTPOEHUM JKUBBIX CHCTeM Pa3HOT0 PaHra W CYIIHOCTH
OCHOBHBIX TIPOTEKAlIIMX B HHUX TIPOLIECCOB B TporpaMMe T0 OWOJIOTWM Y[e/eHO BHHMaHHe
WCTIO/Ib30BaHUIO TIO/TyUeHHbIX 3HaHUM B TIOBCEHEBHOM YKU3HU [iJisl PellleHus TIPUK/IaJHbIX 3aJau, B TOM
yrcie:  TPOQWIAKTHKM — HAc/IeICTBEHHBIX  3a007eBaHWA  YeslOBeKa,  MeJIWKO-TeHeTHYeCKOro
KOHCY/IbTUPOBaHUsl, OOOCHOBaHUS SKOJOTUYECKU Liesiecoo0pa3HOro TIOBeZieHHsI B OKpY’Karolei
TIPUPO/HOM CpeJie, aHa/Iv3a B/IUSTHUS XO35IICTBEHHOM [lesiTeJIbHOCTHU YesloBeKa Ha COCTOSIHHE MPUPO/HbIX
Y UCKYCCTBEHHBIX 9KOCHCTeM. Y CUieHre BHUMAaHUs K TPUK/IaZHOM HarpaB/eHHOCTH yueOHOTro rnpeiMeTa
«Bbuonorusi» TPOAVMKTOBAaHO HEOOXOAMMOCTBIO O0ecrieueHus YCAOBUM [jI  pelleHds OJHOM U3
aKTyasbHBIX 33/]au IIKOJBHOTO OUosiornyeckoro obpa3oBaHusi, KOTopasi mpeArosiaraet popMrpoBaHue y
00yyJaromyxcss  CrIoCOOHOCTH — afanTHPOBaThCs K  M3MEHEeHWsM [JUHAMUYHO  Pa3BHUBAIOILEr0Cs
COBPEMEHHOIr0 MHUpa.

Buronorus Ha ypoBHe cpeziHero obirjero o6pa3oBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieurBaeT
dopmupoBaHre y 00yuaromuxcsi Mpe/CTaBleHUl 0 HayyHOM KapTHHe MUpa, pacliupsieT U o0o0bijaer
3HaHUsS O >KUBOM TIpPHpOZe, eé OT/IMUYUTE/bHBIX TMPU3HAKaX — yPOBHEBOM OpraHu3aliid U 3BOJIFOLIUM,
CO3/1aéT yC/IOBUSL [/1s1: TIO3HAHWSI 3aKOHOB JKMBOM TIPUPOJbI, (OPMUPOBaHHS (PYHKLIMOHATBHOM
I'PaMOTHOCTH, HaBBIKOB 37I0pOBOTO M 0Oe3oracHoro obpas3a >KH3HH, H5KOJIOTMYECKOTO MBbIIUIEHMS,
L[eHHOCTHOTO OTHOILIEHUSI K )KUBOU TIPUPOJIie U UesOBeKy.

Bosbiioe 3HaueHre 6MOIOTHSI IMeeT TakKe I/ pellieHus] BOCTIUTaTeIbHBIX M Pa3BUBAIOIINX 3a/au
cpesHero obijero obpasoBaHus, coljanu3auyu obyuarommxcs. M3yueHuwe Ouomnorun obecrieunBaeT
yC/I0BUS 151 (POPMUPOBAHUSI MHTe/IeKTya/ IbHbIX, KOMMYHHKAL[MOHHBIX U MH(OPMAaL[MOHHBIX HAaBBIKOB,
3CTEeTUUECKOW KYJbTYPhI, CIIOCOOCTBYeT WMHTerpaLlyy OMONOrHYeCKUX 3HAHWM C TIpe/ICTaBIeHUSIMU U3
JIPyrux y4eOHBIX TIpeMeTOB, B YaCTHOCTH, (pY3MKH, XMMUHU U Teorpadmn. Ha3BaHHBIE TIO/IOKEHHS O
nipe/iHa3HaueHU yueOHOro mpeaMeTa «buosiorusi» coctaBUIM OCHOBY [ijisi OTpefiesieHusl TOJX0A0B K
0TOOpY ¥ CTPYKTYPHUPOBAHUIO €r0 CO/IepKaHusl, TPeZCTaB/IeHHOTO B TIpOrpamMMe 110 OHoIoTHH.

OT6op copep>kanusi yueOHoro tipeaiMera «buosiorusi» Ha 6a30BOM ypOBHe OCYILIECTBJIEH C MO3ULUN
KyJIbTYPOCOOOPa3HOro MoAX0/ja, B COOTBETCTBUM C KOTOPBIM 00yUarolyecs: JO/DKHBI OCBOUTb 3HAHUS U



yYMEeHUsI, 3HauuMble [/ (HOPMHUPOBaHUs OOIEH Ky/JbTypbl, OMNpeZe/sIoIIe aJeKBaTHOe TOBe/jeHHe
yesioBeKa B OKPY’Karollleld MPUPOIHON cpejie, BOCTpeOOBaHHbIE B TTOBCEHEBHOM XXKU3HU U TIPAaKTHUECKOU
JestesibHOCTA. Ocoboe MecTo B 3TOM CHCTeMe 3HaHWK 3aHHUMAIOT 3/IeMEHTHI COZep)KaHUsl, KOTOpbIe
C/1y>KaT OCHOBOM /it ()OPMHPOBaHUs Tpe/CTaB/AeHU O COBPEMEHHOW eCTeCTBEHHO-HayUHOW KapTHHe
MHpa M IIeHHOCTHBIX OPUEHTALUSX JIMUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHHW3allMd OWOJIOTHYeCKOTO
obpa3oBaHMsl.

CTpyKTypHpOBaHHe COZiep)KaHHusi yueOHOro mMarepuasa B MPOrpaMMe Mo OUOI0OTHU OCYILeCTBIEHO
C yuéTOM TIPUOPUTETHOTO 3HAUeHUsI 3HaHWM 00 OT/IMUMTE/ILHBIX 0COOEHHOCTSIX >KUBOW TIPUPOJBI, O eé
YPOBHEBOM OpraHW3alMi M SBO/IOLMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro mnpeamMeTa
«buonorusi» BbiZleNieHbI CieyOIHe Cofiep>KaTe/ibHble TMHUN: «BUOMorys Kak HayKa. MeTo/jbl HayYHOTO
no3HaHusi», «KieTka Kak Owonornueckas cuctema», «OpraHusM Kak OMO/IOTHUECKasi CHCTeMa»,
«CHucreMa ¥ MHOrooOpasve OpraHMYeCKOro MHpa», «OBOJIIOLUS >XHUBOW TIPUPO/bI», «IKOCHCTEMBI H
TIPUCYIIe UM 3aKOHOMEPHOCTH».

Lens wu3yueHuss yueOHoro rmpenMera «buonorus» Ha 0a30BOM ypOBHe — OBJajieHUe
00yUarIUMUCS 3HAHUSIMU O CTPYKTYPHO-(QYHKI[MOHAILHOW OpraHU3alidy >KUBbIX CUCTEM Pa3HOTO paHra
Y npuoOpeTeHWe YMeHUM MCTOIb30BaTh 3T 3HAHUS [ijisi TPAMOTHBIX JIeMCTBUI B OTHOIIEHWH OOBEKTOB
YKUBOW TIPUPO/IbI U PEIIIeHHsT PAa3/TUUHBIX )KU3HEHHBIX TTPO0JIeM.

HoctwkeHnne 1jeid  u3yueHUs yueOHOro ripegmetra «buonorus» Ha 0a30BOM  ypOBHe
obecrieunBaeTCs pellieHHeM CIeAYIOIUX 3a/1au:

OCBOeHMe O0O0yuaroIMMHUCS CHUCTeMbl 3HAaHUM O OMONOTMYeCKMX TeOpUsX, YUeHHUsX, 3aKOHaXx,
3aKOHOMEpPHOCTSIX, TUIOoTe3ax, TMpaBWIax, CAy)XallldX OCHOBOU s (OpMHPOBaHUs TIpeCTaB/IeHUN O
eCTeCTBeHHO-HayuHOW KapTWHe MHpPa, O MeTOJaX HAy4YHOTO TI03HaHWs, CTPOeHWM, MHOroobpasuu u
0COOEHHOCTSIX >KUBBIX CUCTEM PAa3HOT'0 YPOBHSI OpraHU3alluM, BBIJAOL[UXCS OTKPBITUSX U COBPEMEHHBIX
WCC/IeIOBaHUSX B OHOJIOrUu;

dopmupoBaHre y 00ydYalOL[UMXCSl TI03HABaTe/NbHBIX, HWHTE/UIEKTYalbHbIX W  TBOPYECKUX
CrIIOCcOOHOCTe B TIpoIiecce aHaM3a JaHHBIX O TYTSAX Pa3BUTUs B OMOJIOTHU HAayUHBIX B3IJISIZIOB, UIeH U
TMO/IX0/IOB K U3yUeHUI0 KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3aliuy;

cTaHOB/iIeHWe Y oOyuarommxcs o0imed KyabTypbl, (yHKIMOHAJBHOW TI'DaMOTHOCTH, pa3BUTHE
YMEHUH 00BbSCHATh U OLIEHUBATh SIBJIEHHSI OKPY>KAIOI[Er0 MUPA YKUBOW TIPHUPO/IbI HA OCHOBAaHWW 3HAaHUH U
OTIBITA, MTOJTyUYeHHBIX TTPU U3yUeHUH OHOIoTvy;

dbopmHpoBaHUe Y 00YUarOIUXCsS YMEHWM W/UTIOCTPUPOBATh 3HAUeHWe OMOIOTMYeCKUX 3HAHUN B
TIPAaKTUYEeCKOM [1esiTe/IbHOCTH  uesioBeKa, pa3BUTUM COBPEMEHHBIX MeJUIIMHCKUX TeXHOJIOTUH W
arpoOMOTEeXHOIOTUH;

BOCITUTaHWe YOeXAEHHOCTM B BO3MOXKHOCTU T[I03HAHUS UEJIOBEKOM JKUBOW  TIPUPOJHI,
HEOOXOUMOCTH OepeXXHOTO OTHOILEHHWST K Hel, COOJIIOZIeHHs 3THYeCKUX HOPM TIPU TIPOBE/I€HUU
O10/IOTHUeCKUX UCCIIeIOBaHUM;

0CO3HaHWE 1IEHHOCTH OMOJIOTUYeCKUX 3HAHWMU [I/Is TIOBBIILIEHHUS YPOBHST KOJIOTUUYECKOM KYJ/IbTYPBHI,
Juist (hOPMHUPOBaHMSI HAYYHOTO MUPOBO33DeHHNST;

TIpUMeHeHre TIPUOOPeTEHHBIX 3HAHUHM U YMEHUH B MOBCEIHEBHOM >XU3HU [IJ1s1 OLIEHKH TI0C/IeICTBUIN
CBOeH /1esiTe/IbHOCTH 10 OTHOIIIEHUIO K OKpYJKarollel cpesie, COOCTBEHHOMY 3/10pPOBbIO, 000CHOBaHME U
cobsroieHre Mep PO(UIaKTHKK 3a00/1eBaHH.

B cucreme cpegHero obiijero obpazoBanust «brosorusi», u3yuaemasi Ha 6a30BOM yYpOBHe, SIBJISIETCS
00s13aTe/TbHBIM YueOHBIM TIPeZIMETOM, BXOZSIIIUM B COCTaB TipeZiMeTHOM 00/1acTh «EcTecTBeHHO-HayuHbIe
TIpeIMeThI».

[Inst uyuenust 6rosioruu Ha 6a30BOM ypoBHe cpefjHero o0ijero o6pa3oBaHusi OTBOAUTCS 68 4acoB:
B 10 knacce — 34 yaca (1 yac B Hefie/t0), B 11 knacce — 34 yaca (1 yac B Hefie/ito).

COJEPXAHUVE OBYUYEHUSA

10 K/TIACC

Tema 1. buosiorusi Kak HaykKa.



buonoruss kak Hayka. CBs3b Ouo/MOTMM C OOIIECTBEHHBIMM, TEXHUUECKMMH W [JPYTUMH
eCTeCTBeHHbIMU HayKaMH, puiocodueid, ITUKOM, 3CTeTUKON 1 TipaBoM. Posb Grosioruu B (hopMupoBaHUU
COBpPEMEHHOW Hay4YHOU KapTHHbI Mupa. CrucTemMa OMOIOTHYeCKUX HayK.

Metozbl TO3HaHWS >KUBOW TIpUpOJbl (HaOMo/eHWe, SKCMIepUMEHT, OIMCaHue, W3MepeHHe,
K/1accuduKalus, Mo/ie/TMpOBaHUe, CTaTUCTHUECKasi 00paboTKa /IaHHbBIX).

JdeMoHCcTpanu:

IToptpertsr: Y. lapsun, I'. Mengens, H. K. Konb1os, /K. YotcoH u @. Kpuk.

Tab/uIel ¥ cXeMbl: « MeTO/IbI TI03HAHUS KUBOM TIPUPO/IBI».

JlabopaTopHbIe U MPAaKTHUYECKHe PaboThI:

[Mpaktryeckast pabotalNe 1. «VIcriosib30BaHWe Pa3MUHBIX METO/OB TMPH W3YUYeHUH OMOIOTUYeCKUX
00BEKTOB».

Tema 2. JKuBble cUCTeMbI M UX OPraHU3aLMsi.

JKuBbie cuctembl (OMOCKCTEMBI) Kak TIpeAMeT u3yueHusi O6uosioruu. OTIMUHe XKMBBIX CUCTEM OT
HeopraHu4yecKol TIPUPO/bI.

CaoiicTBa OuocHMcTeM M MX pa3HoOoOpa3ve. YDPOBHM OpraHu3al[id OHMOCHUCTEM: MOJIEKY/ISIPHBIM,

K/IeTOUHBIH, TKaHeBLIH, OpraHU3MeHHbIH, MOMNY/ISIIUOHHO-BU/IOBOM, 3KOCUCTEeMHBIN
(6buoreotieHOTHYECKHI ), OMOCHEPHBI.
JdeMoHCcTpanu:

Tabsurpbl u cxembl: « OCHOBHBIE TIPU3HAKU >KU3HW», «Y DOBHU OPraHU3aLU KUBOU ITPUPOAbI».

Ob6opyaoBanue: mojens Mosekynbl JJHK.

Tema 3. XuMHUeCKHH COCTaB U CTPOEeHNeE KJ/IETKH.

XUMHUUEeCKUI COCTaB K/IeTKA. XMMHUUeCKHe 3/1eMeHThbl: MaKpo3/ieMeHTbl, MUKpO3/ieMeHThl. Bozia u
MUHepaJ/lbHble BelllecTBa.

®dyHKUMY BO/IbI M MUHEpa/bHbIX BellecTB B KiieTke. [Tozaep>kaHie ocMoTHueckoro 6anaHca.

Benku. CocraB u cTpoeHve 0enkoB. AMHWHOKHC/IOTBI — MOHOMepbl OenkoB. He3ameHuMble u
3aMeHHMble aMMHOKHUCIOTbl. AMUHOKHC/IOTHBI COCTaB. YPOBHM CTPYKTYPbI O€/KOBOM MOEKY/Ibl
(mepBUYHas, BTOpWYHAsl, TPETHUHAs W YeTBEPTHUHAs CTPYKTypa). XUMHWUYeCKWe CBOWCTBA OesKOB.
Buonoruueckue ¢pyHKIuM 6eKOB.

depmMeHTHI — OHOIOrMYeCcKre KaTaau3aTtopbl. CTpoeHHe (epMeHTa: akTUBHBIN 1[eHTp, CyOcTpaTHast
cneruuuHOCTb. KoepmeHTsl. ButamuHel. OT/inursihepMeHTOBOTHeOpraHWYeCKUXKaTaIu3aTOPOB.

YrieBoapl: MOHOCaxapH bl (T/TIOK03a, prubo3a 1 1e30kcupudo03a), arcaxapyabl (caxapo3a, J1akTo3a)
Y rosicaxapuzpl (Kpaxmall, IJIMKOTeH, Lie/ito/03a). bruonornyeckre ¢yHKLMY YI1eBOJOB.

Jlunuapl: TpUraMLEepuapl, (ochomunuapl, crepoubl. ['uapodunbHO-rHApPodhoOHbIe CBOKWCTBA.
Buonornueckne ¢yHkiyu nunugoB. CpaBHeHHWe YTIIeBOJOB, 0eNKOB W JIMIMHOB KaK HCTOYHHKOB
SHepruu.

Hykneunossle kuciaortel: [JHK u PHK. Hykneotuabl — MOHOMEpBI HYK/IEMHOBBIX KUCJIOT.
Crpoenue u pynkuuu [JHK. Ctpoenue u ¢pyukuyu PHK. Bugst PHK. AT®: crpoenue v ¢yHKLMY.

[lutonorus — Hayka o kjeTke. KietouHast Teopust — IpUMep B3aMMOJeMCTBUS Ujel U (akToB B
Hay4YHOM I103HaHUU. MeTo/bl U3yueHus KJIeTKH.

Knerka Kak 1enocTtHass >kuBasg cucrema. OOmye IpuU3HaKW K/IETOK: 3aMKHyTas HapyyKHast
mMemOpaHa, Mosiekysibl JJHK Kak reHeTruecKuii arimapar, CMCTeMa CUHTe3a Oerka.

Tumel  KIeTOK:  JyKapuoTuueckas U TIpokapuoThyeckas.  OcobGeHHOCTM  CTpOeHMs
NIPOKAPUOTUYEeCKOW KieTKu. KierouHas creHka Oakrepuii. CTpoeHHe 3YKapUOTHUECKOW KJIETKH.
OCHOBHBI€ OT/IMUUSI PACTUTE/TLHOM, )KUBOTHOM ¥ TPUOHOM K/TeTKH.

[ToBepXHOCTHbIE CTPYKTYpPbl KJ/IETOK — KJ/IeTOYHas CTeHKa, TJMKOKAJMKC, HUX (QYHKLUH.
[Tnasmatnyeckast MemOpaHa, eé cBoiicTBa U yHKUuH. LluToniasma u eé opraHouzbl. OfHOMeMOpaHHbIe
opranouzb! kiaetku: OIIC, ammapar ['onbaky, nu30ocoMbl. Ilo/lyaBTOHOMHBIE OpPraHOWABI KJIETKHU:
MHUTOXOHZPHH, TacTybl. [IpoucxoskaeHrne MUTOXOHAPUM U tiactyf. Buab! ninactuy. HememOpaHHbie
OpraHoOW/bl KJIeTKA: PUOOCOMBI, K/IeTOUHBIM LIEHTP, LIEHTPHO/IM, DeCHUYKH, >XTYTUKU. DyHKUUH
OpPraHoOK/IOB KJIeTKU. BkiroueHust.

Snpo — perynsTopHbId LeHTP KiaeTkd. CTpoeHue sapa: siaepHas 000/I0uKa, Kapuorlia3Mma,
XPOMAaTHH, SIAPBILKO. XPOMOCOMBI.

TpaHCropT BelecTB B K/IeTKe.



JeMoHCcTpanum:

[Toptpetsi: A. JleBeHryk, P. I'yk, T. IlIBanH, M. lneiigeH, P. Bupxos, k. YorcoH, ®. Kpuk, M.
Yunkuuc, P. ®pankmus, K. M. bap.

[uarpammebl: «PacrnipefiefieHre XMMUUeCKUX 3JIEMEHTOB B HEXXUBOW Tpupofe», «Pacripesnenenue
XUMHWYECKUX 3JIEeMEHTOB B JKUBOM MPUPOJE».

Tabmuipl U cxeMmbl: «[leproanyeckast Tabvija XMMUYECKUX 371eMeHTOB», «CTpoeHre MOJIeKYJbl
BObI», «BuocuHTe3 Oenka», «CTpoeHue Monekysbl Oeska», «CTpoeHue (epmeHTa», «HyKienHOBbIe
kuciaotel. [THK», «Ctpoenue mosekynbl AT®», «CTpoeHue 5yKapuOTHUeCcKOW KieTKW», «CTpoeHue
JKUBOTHOM KJeTKW», «CTpoeHue pacTUTeNbHOM KieTKW», «CTpoeHue IPOKapUOTUYECKOW KJIeTKW»,
«CTpoenue gpa KJIeTKW», « YTJIeBOAb», «JIUUIbD».

Ob6opyzoBaHye: CBETOBOM MUKPOCKOT, 000py/j0BaHUe /i/Is TIPOBeAeHUs HaOJII0/IeHn, U3MepeHHH,
9KCTIePUMEHTOB, MUKDPOTIpeTiapaThl PACTUTE/bHBIX, )KUBOTHBIX U OaKTepHa/bHbIX K/IeTOK.

JlabopaTopHbIe U MPAaKTHYECKHe PaboThI:

JlabopaTopHasi pabora Ne 1. «/3yueHue KaTaJUTUUECKOW aKTMBHOCTU (hepMeHTOB (Ha Tipumepe
amusiasbl WM KaTanasbl)».

JlabopaTopHasi paborta Ne 2. «/3yueHue CTpoeHUsI KJIETOK PACTeHUM, )KUBOTHBIX U OakTepuil Moz
MHKPOCKOIIOM Ha F'OTOBBbIX MUKpOIIperniapaTax v UX OMMCaHue».

Tema 4. ) KusHegesaTeIbHOCTh K/JIETKH.

OOMeH BelecTB, UMM MeTabOMM3M. ACCUMHISAIMS (TUIACTUUECKUH OOMeH) W JUCCUMUJISLUS
(oHepreTHUeckuii 0OMeH) — /IBeé CTOPOHBI eIMHOTO TIpoijecca MeTabosm3ma. Pojib 3aKOHOB COXpaHEeHHs
BeIIIeCTB ¥ SHEpPTryu B TOHUMaHUK MeTabo/r3Ma.

Tunbl oOMeHa BelrecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Posmb ¢epMeHTOB B 0OMeHe BellecTB U
TipeBpallieH’H SHepruu B KieTKe.

dotocuHTe3. CBeToBast U TeMHOBasi (ha3bl poTtocuHTe3a. Peakiuu ¢gotocuHTe3a. Ih(PeKTHBHOCTh
¢dorocuHTe3a. 3HaueHre (HOTOCUHTE3a Ji/Is )KU3HU Ha 3emsie. BivsiHue yciioBuid cpefibl Ha GOTOCHUHTE3 U
CroCoObI TIOBBIILIEHUSI €T0 TPOAYKTUBHOCTU Y KYJIbTYPHBIX PAaCTeHUM.

XemocuHTe3. XeMOCHHTe3UPYOIie OakTepruu. 3HaUeHHe XeMOCHHTe3a /17t XKU3HU Ha 3emiie.

OHepreTuueckuii oOMeH B KjeTKe. PaciiervieHWe Bell|eCTB, BbIJe/ieHMe W aKKyMy/JIMPOBaHUe
SHEpruy B KjeTKe. DTambl 3HepreTuueckoro oomeHa. I'mukoms. bpoxxenue u ero Bugpbl. KucnopogHoe
OKHCTIeHWe, WIA KjieToyHoe [bixaHue. OkuciurenbHoe dochopuivpoBanve.  O(PheKTUBHOCTD
SHepreTUueckoro obmMeHa.

Peakijuu MatpuyHoro cuHrte3a. I'eHetuueckass mHdbopmaius U [THK. Peanuzaiusi reHeTUUeCKOM
MHpOpMaLMK B KjeTKe. ['eHeTHUYeCcKuid KO U ero cBoicTBa. TpaHCKpUIiLusi — MaTpyuuHblii cuHTe3 PHK.
Tpancnsius — 6uocuHTe3 Oenka. JTtarbl TpaHOIALKMK. KoaupoBaHWe aMHHOKUCIOT. Ponb prubocom B
OuocuHTe3e Oernka.

HeksneTounble ¢opmbl XU3HU — BUpYChl. Vctopusi oTkpeiTusi BupycoB ([. V. VBaHOBCKUIA).
OcobeHHOCTH CTPOEHUsT U XKU3HEHHOTO 1[MKJIa BUPYCoB. bakTepuodaru. bose3Hu pacTeHuid, >)KUBOTHBIX U
YesiOBeKa, BbI3bIBaeMble BUpycamMu. Bupyc nmMmyHozeduiuTa yenoBeka (BUY) — Bo3dbyaurens CITNda.
OOparHasi TpPaHCKDWIILWs, peBepTa3a W uWHTerpas3a. lIpodwnakTika pacrpocTpaHeHHs BHUPYCHBIX
3abo/eBaHuUM.

JeMoHCcTpanum:

IMoptpetsi: H. K. Konbiios, [. V. IBaHoBckui, K. A. Tumupsizes.

Tabmunpr 1 cxembl: «Tunbl nuTaHusi», «MeTtabom3m», «MUTOXOHPUS», «DHEPreTUUeCKUd
obmen», «Xmoporutact», «®otocuaTte3», «Ctpoenre [THK», «CtpoeHue u (GyHKLMOHUDOBaHUE TeHa»,
«CuHTte3 Oenka», «I'eHeTHUYeCKU Kof», «Bupychl», «bakrepriodaru», «CTpoeHWe U KU3HEHHBIM LUK
Bupyca CITNIa, 6akTeprocdara», «Permkarms JTHK».

Ob6opyzoBaHue: Mofenu-anmuiMkauuu «Y asoenrie [JJHK u TpaHckpurniusi», «buocrHTe3 Genkay,
«CTpoeHue KieTku», Moenb CTpYKTypsl JJHK.

Tema 5. PasmMHoO)XKeHHe U MHAUBH/ya/IbHOE Pa3BUTHe OPraHU3MOB.

KrneTouHbli LUK/, UK KU3HEHHBIN LUK/ KieTKU. VIHTepdasa u mutos. IIporeccsl, nporekaroiijye
B uHTep(ase. Perymkaiys — peakuusi MatpuuHoro cuHTe3a [JHK. CtpoeHre XpoMocoM. XpOMOCOMHBIN
Habop — kapuoTuIl. [IUTMJIOWAHBIN U raryionJHBIA XPOMOCOMHBIe Habopbl. XpoMaTu el LluTonoruueckue
OCHOBBI Pa3MHO>XeHHS ¥ UH/IMBU/lya/IbHOTO pa3BUTHsI OPraHU3MOB.



Henenue knetku — muro3. Craguu muTo3a. [lpouecchl, mMpoucxojsique Ha pas3HbIX CTa[usX
MuTO3a. bronoruueckuii CMbIC/1 MUTO3a.

[TporpammMupyemasi rube/b KJIeTKH — arionTo3.

@®opMbI pa3MHOKEHWsI OpraHW3MoB: Oecriosioe W TIOM0BOe. Buipl 6ecriosioro pa3MHOKEHWUS:
JlelleHe  HajJiBoe, TIOUKOBAHHWE OJHO- W MHOTOK/JIETOUHBIX, CIIOpOOOpa3oBaHUWe, BereTaTMBHOE
pasMHOXKeHue. VICKyCCTBeHHOe KJIOHMPOBaHWe OPraHU3MOB, ero 3HaueHue /151 CeleKL1u.

[Tosi0BOe pa3MHOXKEHUE, ero OTJIMUUS OT Oecromnoro.

Metios. Ctaguu meiio3a. [Ipoijecchl, TpoUCXo/siie Ha CTa[usAX Meiio3a. [loBejieHrie XpPOMOCOM B
Merio3e. Kpoccunrosep. buosornueckuii CMbIC/ M 3HaUeHUe Melo3a.

'ameToreHe3 — miporiecC 00pa30BaHUSI TIOJIOBBIX KJ/IETOK Y >KMBOTHBIX. Il0/iOBbIE >Kese3bl:
CeMEeHHUWKH U AnYHUKUA. OOpa3oBaHue U Pa3BUTHE TIOJIOBBIX KIETOK — raMeT (CriepMaTo30U/], sTLIeK/IeTKa)
— crepmaroreHe3 ¥ oBoreHe3. (Oco0eHHOCTM CTPOeHUsI SIWALEKIeTOK W CIIepMaTO30H/I0B.
OrutopotBopenue. [TapreHoreHes.

WupvBuayanbHOoe pasBuTHe (OHTOreHe3). OMOpHOHa/mbHOe pa3BuTHe (3MOpuoreHes). ITaribl
9MOPUOHA/IBHOTO Pa3BUTHSI Y TIO3BOHOUHBIX >KUBOTHBIX: [pO0JieHWe, TacTPY/SLus, OpraHoTeHes.
[ToctambproHambHOE — pa3BuTHe. TWIBI  TIOCTAMOPHMOHANMBHOTO — PAa3BUTHS:  TPSIMOe,  HerpsiMoe
(yTnurHOUHOE). ByiusiHMe cpe/ibl HAa Pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CITIOCOOHBIE BBI3LIBATH BPOXK/IEHHBIE
YPOACTBaA.

Poct u pasButuve pacreHuil. OHTOreHe3 LIBETKOBOTO pacTeHUsl: CTPOeHWe CeMeHH, CTaJuu
pasBUTHSL.

JeMoHCcTpanum:

Tabmupl ¥ cxeMbl: «POpMBbI pa3MHOXKEHUsI OPraHW3MOB», «/IBOWMHOe OIIOZOTBOPEHUE Y
I[BETKOBBIX pacTeHWi», «BereraTuBHOe pa3MHOXEHHE pacTeHUi», «JleieHne KIeTKH Oakrepuii»,
«CTpoeHHe TOJIOBBIX K/eTOK», «CTpoeHHe XpOMOCOMbI», «KineTouHbld LMKI», «Perumkaums [THK»,
«Mwuro3», «Melio3», «[IpsiMoe u HenpsiMoe pa3BUTHe», «['amMeToreHe3 y MIEKOMUTAIOLIUX U YeJIOBEKa»,
«OCHOBHBI€ CTaJIuM OHTOTeHe3a».

OGopymoBaHMe:  MHMKPOCKOI,  MMKporpernapathl  «CrepMaTo30MIbl  MJIEKOITHUTAIOIET0»,
«SlillleksieTKa MIeKonuTarolero», «KapuokvHe3 B K/aeTKax KOpellKa JyKa», MarHUTHas Mojefb-
anruivkauus «/leneHue kieTku», Mozens JTHK, mogesnbs MeTada3HOM XpOMOCOMBI.

JIabopaTopHbIe U MPAKTHYeCKHe PadoThI:

JlabopaTopHasi pabota Ne 3. «HabsojeHre MUTO3a B K/IeTKaX KOHUMKA KOPEIIIKa JIyKa Ha FOTOBBIX
MUKpOIIperiaparax».

JlabopaTtopHasi pa6ora Ne 4. «l3yueHWe CTpPOeHHMs TIOJIOBBIX KJIETOK Ha T'OTOBBIX
MUKpOIIperaparax».

Tema 6. Hac/ieJCTBEHHOCTb U HU3MEHYHUBOCTb OPraHM3MOB.

[Mpeamet u 3a/lauu TeHETUKU. VICTOpPUS pa3BUTHSI reHeTUKU. PoJib LIUTONOTUM U SMOPHOJIOTHU B
CTaHOBJIEHUM TE€HETUKH. BK/aJ, pOCCUMCKMX U 3apyOeKHBIX YUEHBIX B pa3BUTHE TE€HETUKH. MeTo[bl
reHeTMKH  (TMOpPHUI0/IOTUUeCKUY, I[UTOTeHeTUYeCKWd, MOJIEKY/IIPHO-TeHeTHuecKuii).  OCHOBHbIe
reHeTUUeCcKue TOHATUs. ['eHeTHUeCKasi CUMBOJIMKA, UCT0J/Ib3yeMasi B CXemMax CKpellBaHUi.

3aKOHOMEpPHOCTH Hac/e/0BaHWsl TIPU3HAKOB, ycTaHOB/ieHHble I'. MeHzgeneM. MoHorubpuaHoe
CKpellvBaHye. 3aKOH eMHO000pa3usi TMOPHIOB TMEPBOro MoKojeHus. [IpaBUio JOMHHHUPOBaHUS. 3aKOH
paciLierieHys MpYU3HaKoB. ['nroTe3a uucToTel rameT. [1o/1HOe ¥ HernoJiHOe JOMUHHUPOBaHKe.

IurubpusHoe cKpelyBaHue. 3aKOH HE3aBUCUMOTO Hac/ie/IoBaHUsl TIPU3HAKOB. [IuToreHeTHUeCKue
OCHOBBI ~ [JUTUOPUAHOTO  CKpellyMBaHUs.  AHaju3upylolllee  CKpelljiBaHue.  VIcriosib3oBaHMe
aHAJTM3UPYIOIIETO CKPEIUBaHUS /IJIs1 OTIpeZie/ieHHst TeHOTUIa 0cobu.

CuerieHHOe Hacie[oBaHWe Mpu3HakoB. Pabora T. MopraHa Mo ClLeNieHHOMY Hac/ieJOBaHUIO
reHoB. Hapy1ieHue ciiernieHUsi TeHOB B pe3yJ/ibTaTe KpOCCUHTOBepa.

XpOMOCOMHasi TeOpUs HaC/1e[CTBeHHOCTU. ['eHeTUUeCKMe KapThl.

lenetTuka mnosa. XpOMOCOMHOe oOripefiejieHde Ti0jla. AYTOCOMbI M TIOJIOBble XPOMOCOMBI.
['omorameTHble 1 reteporameTHble OpraHu3Mel. HacsiejoBaHve IPU3HAKOB, CLIETVIEHHBIX C [TOJIOM.

N3meHunBOCTh. BHJbl M3MEHUMBOCTU: HeHac/e[CTBEHHas U Hac/e[CTBeHHas. Posib cpefbl B
HeHac/ie[ICTBeHHOM W3MEHUYUBOCTH. XapakTepuCTHKa MO/IU(PUKALIMOHHOU VM3MEeHUUBOCTH.



BapualvoHHbI psfi M BapualMoHHas KpuBasi. Hopma peakuuy rnipusHaka. KosiuecTBeHHble U
KaueCTBeHHbIe TIPU3HAKK U UX HOpMa peakuyy. CBolcTBa MogubUKallMOHHON M3MEeHUUBOCTH.

HacnepcTBeHHast, WM TeHOTUITMYECKAs, U3MEeHUMBOCTb. KoMOMHATHBHAsE ©3MEHUMBOCTh. Melio3 1
TOJIOBOM  TIPOIleCC — OCHOBA KOMOWHATHMBHOW WM3MEHUYMBOCTH. MyTalMOHHAsi W3MeHUYMBOCTb.
Knaccudukaiusi MyTalvii: TeHHble, XPOMOCOMHbIe, TeHOMHble. YacToTa U TMPUUYUHBI MYTalUH.
MyTtareHHble ¢akTopbl. 3aKOH TOMOJIOTMUECKUX psJ0B B Hac/leACTBeHHON wusMeHurBoctd H. W.
Basusosa.

BresiepHas Hac/iejICTBEHHOCTb ¥ U3MEHUHBOCTb.

l'enetvka uyenoBeka. Kapuorun uesmoBeka. (OCHOBHbIE MeTOAbl TE€HETUKU UejiOBeKa:
reHeasioTUYeCKuid, ONM3HELOBbIM, IUTOTeHeTUUYeCKUM, OMOXUMHUECKHM, MOJIeKY/ISIPHO-TeHeTHUeCKHi.
CoBpeMeHHOe oOllpefie/leHle TeHOTUIA: I10JTHOTeHOMHOeCeKBeHUpOBaHKe, I'eHOTUIIMpOBaHWe, B TOM
ypcsie ¢ momornbto ITIIP-ananm3a. HacneactBeHHbie 3ab0/ieBaHMs uesioBeKa: reHHble 60s1e3HU, 60/1€3HU C
HaC/IeJCTBEHHOM TpeJpacIioyioXKeHHOCThI0, XPOMOCOMHbIe Oosie3HH. CoMaThyecKWe W TeHepaTHBHBIE
myTaiui. CTBOJIOBbIE KIeTKU. [IpUHLIMITBI 3/[0pOBOTO 00pasa >KU3HU, AUArHOCTUKU, TIPOPUIAKTHUKH U
JIeUeHHsI TeHeTUUYeCKUX Oosie3Hel. MeUKO-reHeTHUeCKOe KOHCY/IbTUPOBaHHe. 3HaueHHe MeJULIMHCKOU
TeHeTHKH B MPe[OTBPAILeHUH 1 JIeUeHUHU reHeTHYeCKUX 3ab0sieBaHUM uesioBeka.

JeMoHCcTpanum:

[Toptpetsi: I'. Mengensb, T. Mopran, I'. ge ®pus, C. C. UerBepukos, H. B. Tumodees-PecoBckuti,
H. N. BaBunos.

Tabmmiel U cxeMbl: «MOHOTHOpPH/IHOE CKpeIMBaHKE U ero LIUTOreHeTHYecKas OCHOBa», «3aKOH
paciieryieHdss ¥ ero ILUTOTeHeTHYecKas OCHOBa», «3aKOH UWCTOThI TameT», «J/urubpusHoe
CKpell[BaHue», «L[uToornueckre 0CHOBBI JUTHOPUIHOTO CKpeIUBaHUs», «Melio3», «B3aumoeicTeue
ajyie/IbHbIX TeHOB», «['eHeTHuYecKWe KapThl pacTeHWM, >KUBOTHBIX U 4YesloBeKa», «['eHeTWKa mMoJia»,
«3aKOHOMEPHOCTH Hac/ie[JOBaHusl, CLIEIJIEHHOTO C TO/JIOM», «KapuOTHIIbI 4eslloBeKa M >KUBOTHBIX»,
«Bugel u3MeHuMBOCTU», «MoauduKallMoOHHasi W3MeHUYMBOCTh», «HacyenoBaHue pe3yc-hakTopa»,
«['eHeTnKa rpymnm KpoBu», «MyTalOHHas1 U3MEHUUBOCTbY.

OGopyoBaHMe:  MoOJe/U-aMIIMKalMd  «MOHOTMOpUZHOe  CKpeluBaHue»,  «HemosHoe
JIOMUHUPOBaHWe»,  «JlurubpugHoe  cKpeluBaHWe», «llepeKpécT XpPOMOCOM», MHKPOCKON M
MUKporpernapaT «/Ipo3oduia» (Hopma, MyTalu (GOpMbl KPbUIbEB U OKPaCKU Tesa), repbapuii «I'opox
TOCEBHOM».

JlabopaTopHbIe U MPAaKTHUYECKHe PaboThI:

JlabopaTtopHasi pabora Ne 5. «M3yueHwe pe3y/sbTaTOB MOHOTHOPUIHOTO UM JUTHOPHAHOTO
CKpellMBaHus y 1p030(u/Ibl Ha TOTOBLIX MUKpOTIperiapaTax».

JlabopaTtopHasi pabora Ne 6. «/3yueHne MOAUGMDUKALMOHHOW W3MEHUYMBOCTH, TIOCTPOEHHE
BapHALIMOHHOTO Psi/ia U BapUALIMOHHOW KPUBOM».

JlabopaTopHasi pabota Ne 7. « AHa/mu3 MyTaluii y Apo30(usibl Ha TOTOBBIX MUKPOTIperiapaTax».

[MpakTrueckast pabota Ne 2. «CocTaB/ieHre ¥ aHa/ I3 POAOC/TIOBHBIX Ue/IOBeKay.

Tema 7. Cenekuus opranu3MoB. OCHOBbI OMOTEXHO/IOTHH.

Ceslek1Us KaK HayKa U IpoLiecC. 3apoXKeHne ce/leKLIMU U fjomecTuKalys. YueHnve H. V. BaBunosa
O TIIeHTpax TIPOMCXOXKIEHUsT W MHOroo0Opasusi Ky/JIbTYPHBIX pacTeHWH. LIeHTpbl MpOUCXOXKeHUS
JIOMalLLHUX KUBOTHBIX. COPT, 1OPO/a, LLITaMM.

CoBpeMeHHbIe MeTO/IbI CeIeKLIMU. MacCOBbIM U WHAWBUYATbHBIN OTOOPHI B CeIeKLIMU PacTeHU! 1
KUBOTHBIX. OIleHKa 3KCTepbepa. B/IM3KOpO/ACTBEHHOE CKpellyuBaHWe — WHOpuAMHT. YucTas MHUS.
Ckpell[uBaHWe YUCTBIX JWHWN. ['eTeposuc, wmu THOpuAHasi cuia. HepoaCcTBeHHOe CKpell[MBaHWE —
aytopuauHr. OTmanéHHass TMOpuaM3anus U eé ycrexu. VICKyCCTBEHHBIH MyTareHe3 W TIoJyueHue
MOJIUTIIONAOB. JI0CTH)KeHHsI CeNeKL[UM paCcTeHU, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

BuotexHosiorusi Kak  OTpac/ib  TIPOU3BOACTBA. ['eHHass WH)XeHepusi. OTambl  CO3JAHUSA
pekomOuHanTHOM JJHK u TpaHcreHHbix opranusmoB. KietouHass uHkeHepus. KieTouHble KyJbTYpBHI.
MUuKpOK/IOHa/IbHOE pasMHOXKeHue pacTeHuH. KnonvpoBanue BbICOKOTIPOJYKTUBHBIX
Ce/IbCKOXO03SIMCTBEHHBIX OpPraHW3MOB. JKOJIOTHUeCKHe W 3THYeckwe TpobsieMbl. MO — reHeTHYeCKH
MOA(ULIMPOBAHHbIE OPTaHNU3MBI.

JemMoHcTparuu:

[Toptpertsr: H. . BaBunos, Y. B. Muuypus, I'. [I. Kaprieuenko, M. @. V1BaHoOB.



Tabmuibl U cxeMbl: KapTa «L[eHTpbI TIPOMCXOXK/AEHUS U MHOT000pasusi KyJbTYPHBIX pacTeHUI»,
«[Topogpl [OMAIIHUX >XUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHUi», «OTAanéHHasi rubpuausaius»,
«Pabotbl akasmemuka M. @®. VBaHoBa», «Ilomunnouaus», «OOBEKTbl OHOTEXHOIOrHW», «KIeTOuHbIe
KYJ/IbTYPbI U KJIOHUpOBaHHe», « KOHCTpyupOBaHUe U MepeHOC TeHOB, XPOMOCOM».

OO6opyioBaHMe: MYJISDKU TIJIOZIOB U KOPHEIION0B AUKUX (DOPM U Ky/IbTYpPHBIX COPTOB pacTeHUH,
repbapuii «CelbCKOX035IHCTBEHHBIE PACTEHUS».

JIaGopaTopHbIe M MPAaKTHYECKHe PadoThI:

OKCKypcusi«OCHOBHbIe MeTOJbl U [JOCT)KEHMSI CeJIeKLIMA pacTeHWd W JKUMBOTHBIX (Ha
CeJIeKLIMOHHYIO CTaHI[UIO, TJIeMeHHYI0 (hepMy, COPTOUCTIbITAaTe/IbHBIM yUacTOK, B TEIVIMYHOE XO0351CTBO,
nabopaTopuio arpoyHUBEpPCUTeTa WK HayuHOTO 1[eHTPa)».

11 K/IACC

Tema 1. DBo/IIOLIHOHHAA 0MO/IOrHA.

[IpennochIIKM BO3HUKHOBEHUS] 3BO/IIOLJMOHHOM TeOpWU. OBOJIIOLIMOHHAs TeOpusi U eé MeCTO B
6uosioruu. BiusiHre BOTIOIIMOHHON TeOpUH Ha pa3BUTHe OHOJIOTHM U IPYTUX HayK.

CugietesibcTBa 3BOJIOLMU. [lajmeoHTO/IOrMUECKHe: T10C/Ie[0BaTe/IbHOCTL IIOSIBJIEHMSI BU/IOB B
TasieOHTOIOTMUECKOM JIeTOTHCH, Tiepexo/iHble ¢hopMbl. Buoreorpadguueckue: cX0ACTBO U pasnuuve QayH
1 (yI0op MaTepUKOB U OCTPOBOB.

OMOpHonornyeckre: CXOJACTBA W pa3/Muvsi HSMOPHOHOB Da3HbIX BH/IOB T103BOHOUHBIX.
CpaBHUTe/ILHO-aHATOMUUECKHe: TOMOJIOTUYHble, aHajloTW4yHble, pyJAUMeHTapHble OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUUeCKHe:  CXO/CTBO  MEXaHW3MOB  HAC/AeJCTBEHHOCTM W OCHOBHBIX
MeTabo/IMUeCcKuX MyTel y BCeX OPraHU3MOB.

OBosirooHHass Teopuss Y. [dapBrHa. IIpeAnocbulkv BO3HUKHOBEHUs JapBUHK3MA. [IBUDKyIjue
CUIBI 3BOJIIOLIMM BUZOB 10 /lapBUHY (M30bITOUHOE pa3MHOKeHWe TpU OTPAHUUYEHHOCTH PecypCoB,
HeoripeJe/iéHHast ©3MEeHUMBOCTb, O0pb0a 3a CylljecTBOBaHHe, eCTeCTBeHHBIN 0TOOP).

CuHretnueckas Teopus 3Bo/roLd (CT3O) 1 eé OCHOBHBIE [T0/I0KEeHNS.

MukposBomorus. [Tonyisnys Kak ejvHMLIa BU/IA U 3BOIOLIUU.

OBwxkyiue cunbl (pakTopbl) 3BOMIOLMM BUAOB B TMpupoje. MyTalMOHHBIM TipoliecC MU
KOMOWHATUBHAs U3MEHUMBOCTh. [10My/ISILIMOHHbIE BOTHBI U ipeiid reHOB. V30/s1Ms ¥ MUTPaL{ys.

EcrecTBeHHBII 0TOOP — HANpPaB/SIOLMNA (akTop 3BOMOLUA. DOpMBI ecTeCTBEHHOTO 0TOOpA.

[Tpucrocob/eHHOCT, OpPraHWU3MOB KakK pe3y/bTaT 3BOMIOLMU. [Ipumepnl mpucrocobneHuii y
opraHusmMoB. ApomMop§o3bl U UAMO0aJanTaLMu.

Bug u Bumoobpa3opanue. Kputepuu Buja. OcHOBHBIE (POPMBI BHI000pa3oBaHus: reorpadruyeckoe,
9KO0JIOrMYeckKoe.

MakposBomtorusi.  PopMbl  3BOMIOLMK:  (UIeTUUeCKasl, [WBepreHTHas, KOHBEepreHTHas,
niapasienibHasi. HeoGpaTUMOCTh 3BOJTIOLUM.

[IpoucxoxzeHre OT HecCleLMaJIvM3UPOBaHHbIX MpeJKoB. IIporpeccupyromjasi —crieyaav3arus.
AfaniTvBHas pajyaLys.

JdeMoHCcTpanu:

[Toprpets!: K. JIunnel, XK. b. Jlamapk, Y. [lapeuH, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @.
Mrosiniep, A. H. CeBeprios.

Tabmurpl 1 cxembl: «Pa3BuTHe OpraHMuUecKoro Muipa Ha 3emsie», «3apO/bILIIM TTO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «®Popmbl 00pbOBI 3a cCyllecTBoBaHMe», «ECTecTBeHHBIN 0OTOOD»,
«MHoroobpasve COpPTOB  pacTeHuii», «MHoroobpaswe TmOpoJ  >KUBOTHBIX»,  «[lomyssmm»,
«MyTalMoHHasi WM3MeHYMBOCTb», «Apomopdosbl», «Manoamantanum», «OOmas AereHepanys»,
«[IBrKyIue cubl 3BOMIOLMNW», «KapTa-cxema Mapiipyrta myTemnectBus Y. [lapBuHa», «bopbba 3a
cyiiectBoBaHUe», «IIpucnocoO6seHHOCT  OpraHu3MoB»,  «[l'eorpaduueckoe  BH000pa3oOBaHUE,
«3JKOo/I0rMYecKoe BUZI000pa30BaHMe.

Ob6opyioBaHMe: KOJUIEKLIMSI HACEKOMBIX C Pa3/IMUHbIMU TUTIAaMHM OKPacKH, Habop TVIOZIOB U CeMSH,
KouteKusi «IIprMepsl 3al[UTHBIX MPUCTIOCOO/IEHNI Y XKUBOTHBIX», MOJe/b « OCHOBHBIE HarpaB/eHusI
9BOJTIOLIMN», 00BEMHast Mojiesib «CTpoeHHe IoJIOBHOTO MO3Ta TI03BOHOUYHBIX».



buoreorpadurueckasi kKapTa mMupa, Koyaekiusi «PopMbl COXPAHHOCTU UCKOTIAeMbIX YKUBOTHBIX U
pacTeHMi», MoJenb anruvkaiusi «IlepeKpécT XpomMocOoM», BaXKHble TipernapaThl «Pa3BuTHe
HacekoMoro», «Pa3BuTHe JATYILIKW», MUKpoIipenapar «/lpo3oduia» (HopMa, MyTalui (hOpMbl KpblIbeB
Y OKpacKH Tena).

JIabopaTopHbIe U MPAaKTUUYECKHe PaboThI:

JlabopatopHasi pabota Ne 1. «CpaBHeHHe BU/IOB 110 MOP(}OIOTHYECKOMY KPUTEPUIO».

JlaboparopHasi pabora Ne 2. «OmumcaHve MPUCIIOCOO/IEHHOCTH OpraHU3Ma M e€ OTHOCUTEbHOTO
XdpaKTepa».

Tema 2. Bo3HMKHOBeHHe U pa3sBUTHeE )XM3HU Ha 3eMJie.

[ oHayuHble TIpe/iCTaB/IeHNs O 3apOXKAeHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHUS JKU3HU Ha
3emsie: abuoreHe3 U MmaHcriepMusi. XUMHUUeCKast SBOJTIOLMS. AOMOTeHHBI CHHTe3 OPraHNUeCcKUX BelecTB
Y3 HeopraHMYecKUXx. JKCIepuMeHTa/lbHOe MOATBepKeHe XMMUUYeCcKor 3BOMIOLMU. HauanbHble 3Tarbl
Ouonornyeckoir 3Bomouuu. ['unorte3a PHK-mupa. ®opmupoBaHve MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEeHHe TPOTOK/IeTKU. [lepBble KneTKM M uX 3BOMOLMs. POpMHUpOBaHME OCHOBHBIX T'PYII
JKHBBIX OPraHU3MOB.

PasBuTHe xu3HM Ha 3emsie 110 3paM U mepuojaM. Karapxeii. Apxelickasi ¥ TIpOTepO30iCKasi 3phI.
[Taneo3olickasi 3pa W eé TMepUoOAbl: KeMOPUHCKWH, OpAOBUKCKUN, CHUMYPUNCKUH, JEeBOHCKUM,
KaMeHHOYTOJIbHbIW, TTePMCKUIA.

Mes3o030i1CKasi 5pa U eé repuo/bl: TPUACOBBIM, FOPCKUN, METOBOM.

KaitHo301#icKast 3pa U eé 1epro/ibl: MaeoreHOBbIN, HeOreHOBBIM, AHTPOTIOTeHOBBIM.

XapakTepucT¥Ka K/iayMmara W TIeojIoTUYeCKUX IipolieccoB. (OCHOBHBbIE STarbl  3BOJIOLUU
pacTUTeNbHOTO U >KUBOTHOrO MHpa. ApoMop@do3bl y pacTeHWil U XUBOTHbIX. [losiB/ieHUe, pacuBeT U
BbIMHpaHUe TPYTII XKUBbIX OPraHHW3MOB.

CucremMa OpraHMYeCKOro Myvpa Kak OTpakeHHe 3BO/IIOLMH. OCHOBHbIE CUCTeMaTUYeCKHe TPYMIibl
OpraHu3MOB.

OBoUIOLIMS YesioBeKa. AHTPOIIO/IOTUs Kak Hayka. Pa3BuTue TipefCcTaBleHUN O MPOMCXOXKEHUU
yesioBeka. Merozabl u3ydeHHs aHTporioreHesa. CXofCTBa M pas/duus uejioBeKa U JKUBOTHBIX.
CucremaTrueckoe MOJI0’KeHHe YesoBeKa.

Oewxkyiue cuibl ((pakropel) aHTpornioreHe3a. HacneicTBeHHasi M3MeHUMBOCTb U €CTeCTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 XKU3HU, U3TOTOBJIEHNe OPYAU TPY/ia, MbIIIJIeHHe, peyb.

OcHOBHbIE CTaM¥ ¥ BeTBU 3BO/IIOLIMM YejioBeKa: aBCTpasjonureku, YesnoBek ymesbiid, Uesnosek
npsiMoxosammii, YenoBek HeaHjepTaabcKui, UenoBek pa3ymMHbId. Haxogku HCKOMaeMbIX OCTaTKOB,
BpeMs CyIL[eCTBOBaHUs, 00/1aCTb pacripocTpaHeHusi, 00bEM roJIOBHOTO MO3ra, 00pa3 )KU3HH, OpY/IHsl.

Yenmopeueckrie packl. OCHOBHbIe OoJibIlIe pachl: eBporeoHHasi (eBpa3wiickasi), HeTpo-
aBCTpaslouHasi (sxBaTOpHABHASA), MOHI'OJIOU/{HAs (asmarcko-aMepHuKaHCKas). YepTsl
TIPUCTIOCOO/IEHHOCTH TIpe/ICTaBUTe/Iel ue/loBeueCKMX pac K YC/IOBUSIM CYIIeCTBOBaHUS. EJWMHCTBO
yesioBeyeCKUx pac. Kputuka pacusma.

JdeMoHCcTpanu:

[Toptpetsr: @. Pegy, JI. I1actep, A. Y. Onapun, C. Musnep, I'. FOpuy, Y. [lapBuH.

Tabmipl 1 cxembl: «Bo3HuKHOBeHHe COJIHEUHOW CUCTeMbI», «Pa3BHUTHe OpPraHUuecKoro MHpay,
«PacturtenbHas kKnetka», «KvuBOTHasi KieTka», «IIpokapuoTnyeckas Kietka», «CoBpeMeHHasi CUCTeMa
OpraHuueckoro mupa», «CpaBHeHHEe aHAaTOMHUECKHWX UYepT CTPOeHHs YejloBeKa M YesloBeKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TIaJIEOHTOJIOTMUECKUX HaxXO/OK TIPeJKOB COBPEMEHHOTO uYe/l0BeKay,
«[IpeBHetliie moau», «/IpeBHue to1n», «[lepBble COBpeMeHHbIe JIF0Ii», «Ue/loBeuecKre pachl».

Ob6opyznoBanue: Mysku «IIpoucxox/eHre ueynoBeka» (OFOCTBI aBCTpajIONHTeKa, MTMTEKAaHTPOIa,
HeaH/iepTasiblja, KPOMaHbOHLIA), CJIETIKHA WK U300pa)keHUs] KaMeHHBIX OPYZUiA TiepBOOBITHOrO YesioBeKa
(kaMHU-yoTIephl, pybuia, ckpebiia), reoXpoHo/IOrueckast Tabuiia, Ko/uteKiuss «PopmMbl COXpaHHOCTH
VICKOMaeMbIX KHUBOTHBIX U paCTeHUI».

JlabopaTopHbIe U MPAaKTHUYECKHe PaboThI:

[Mpaktrueckass pabora Ne 1. «/3yueHWe WCKOIAaeMbIX OCTAaTKOB pPAaCTeHWA M >XUBOTHBIX B
KOJUIEKLIASIX».

OKCKypcusi «OBOJIIOLIUS  OPraHAYeckoro Mupa Ha 3emsie» (B eCTeCTBEHHO-HAy4HbId WU
KpaeBe/lueCKUN My3eil).



Tema 3. OpranusMbl 4 OKpYy)KaroLias cpeja.

OKo/Morvsi Kak HayKa. 3ajjaud W pasfenbl 3KOJA0ruh. MeTofbl 5KOJIOTUYEeCKUX WCC/e/l0BaHUM.
OKO/I0rMuecKoe MUpOBO33peHre COBPEMEHHOT0 Ye/loBeKa.

Cpepl 00MTaHKSI OPraHU3MOB: BOZIHAs, HA3eMHO-BO3/IyIIIHAsI, TTOYBEHHasi, BHyTPUOPTraHU3MeHHasl.

Okonornyeckue  ¢daktopbl. Knaccudukanms — 3Konmorndyeckux — (akTopoB:  abuOTHUeCKwe,
OuvoTHYeCKHe U aHTPOTIOTeHHbIe. [lelicTBYe SK0/IOrHUecKrX (DakTOpOB Ha OPraHU3MBI.

Abuotnueckre (akTOpB: CBET, TeMIiepaTypa, BiaXHOCTb. DoTtomeproausM. Ilpucriocobnenus
OpraHu3MOB K JIeMCTBUI0 abn0oTHYeCKUX (pakKTOpOB. Bronoruyeckrie puTMBI.

Buornueckre ¢aktopbl. Buabsl OMOTHUECKMX B3aUMOZEHCTBUIN: KOHKYDPEHLWS, XHWIHUUYECTBO,
cuMbuo3 U ero ¢opmbel. [lapa3suTv3M, Koorepalys, MYTyaau3M, KOMMeHcamu3M (KBapTHPAHCTBO,
Hax/ieOHUUeCTBO). AMeHCa/ln3M, HeWTpaiu3M. 3HaueHHe OWOTMUECKUX B3aWMOJAEHCTBHM ISl
CyIIIeCTBOBAHHSI OPTaHU3MOB B TTPUPOJHBIX COODIIECTBAX.

OKO/IorMyecKre XapakTepyuCTUKW nomnyasuyryd. OCHOBHBbIE TMOKa3aTely MOMyJISLMU: YACIeHHOCTb,
MJIOTHOCTb, POXK/aeMOCTb, CMEPTHOCTb, TIPUPOCT, MUTpaLusi. JlMHaMHKa UMCIeHHOCTU TOMYJISILUU U eé
peryJisiLusl.

JdeMoHCcTpanu:

[Moptpetsi: A. 'ymbonbar, K. @. Pynbe, 3. 'ekkernb.

Tabmupl u cxembl: Kapta «[IpupogHble 30HbI 3emsn», «Cpeipl 0OWUTAHMS OpPraHKW3MOBY,
«®Dorornepuoansm», «[lomynsauuu», «3aKOHOMEPHOCTH pOCTa YMCAEHHOCTH MOMy/siLMK HUH(Y30pUU-
Tyenbku», «[1uieBbie Lemm».

JlabopaTopHbIe U MPAaKTHUYECKHe PaboThI:

JlaboparopHasi pab6ora Ne 3. «Mopdosornueckue 0COOEHHOCTH pacTeHWd W3 pa3HbIX MeCT
obuTaHUs».

JlabopaTopHasi pabota Ne 4. «BiusiHMe cBeTa Ha pOCT U pa3BUTHE YePEHKOB KOJIeyca».

[MTpakTueckast pabota Ne 2. «I[ToACYET TJIOTHOCTH TIOMYJISALUIA Pa3HBIX BUJOB PAaCTeHUI».

Tema 4. Coo0111ecTBa ¥ 5K0/I0THYECKHE CHCTeMBI.

CoobriecTBo opraHu3amMoB — OworieHo3. CTpPyKTypbl OHOIleHO3a: BH/0OBasi, MPOCTPAHCTBEHHas,
Tpodrueckas (muireBasi). Buabl-nomuHaHTEI. CBsi3u B OHOLIeHO3€.

OKOJIoTUYecKrue CHucTeMbl (9Kocuctembl). IloHsTne 00 93KocucteMe u  OuoreoreHo3se.
@DyHKILIMOHA/IbHbIE KOMIIOHEHThl 3KOCHUCTEMbI: TPOJYLIEHTbl, KOHCYMEHTbI, pefylieHThl. KpyroBopot
BeIlleCTB M TOTOK SHEpruu B 3KocucTeMe. Tpoduueckre (MuileBble) YPOBHU 3KOcUcTeMbl. [IuiijeBbie
ter u cetd. OCHOBHBIE TOKa3aTe/d SKOCUCTeMBI: Oromacca, TIPOAYKIHS. DKOJOTHuecKrue MMpaMUIbL:
TIPO/YKLIMH, YMC/IEHHOCTH, OroMacchl. CBOWMCTBA 3KOCUCTEM: YCTOHUMBOCTh, CAMOPETYJISILIUS, Pa3BUTHE.
Cykueccus.

[IpuposHble  3KOCHMCTEMBI. OJKOCHMCTEMBI 036D U peK. OKOCMCTeMa XBOWHOIO WU
IIIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTeHHBIE  IKOCHCTEMBI.  ATrpO3KOCHMCTeMbl.  YpOo3kocucTeMmbl.  Buosorumueckoe u
X0351CTBEHHOe 3HaueHHe arpo3KOCUCTEM U YPOOIKOCHUCTEM.

Buopa3HoobOpa3ve kak ¢akrop ycroiumBoCTH 3KOocucTeM. CoxpaHeHWe OHOJIOrMYecKOro
pa3HooOpa3us Ha 3emiie.

Yuenne B. U. BepHazckoro o 6uocdepe. I'panHuiipl, coctaB U CTpyKTypa Ouocdepsl. YKusoe
BellectBO U ero ¢yHkiuu. OcobeHHOCTH OHocdepbl Kak r/100anmbHOM 3KOCHCTeMbl. JlMHamMHueckKoe
paBHOBecHe U oOpaTHast CBsi3b B OHoCdepe.

KpyroBopoThI BelljecTB ¥ OMOreoXMMUUYeCKHe LUK/bI 3/1eMeHTOB (yriepofia, a30Ta). 30HaJIbHOCTh
o6uocdepbl. OCHOBHBIE OHOMBI CYIIIH.

YesoBeuecTBO B Ouocdepe 3emyd. AHTpororeHHble H3MeHeHUsi B Ouocdepe. I'mobasbHbIE
9KOJIOTUYeCKHe TPO0IeMbl.

CocymiecTBoBaHHe TPHUPOJLI W uesnoBeuecTBa. CoxpaHeHue Ouopa3sHooOpa3usi Kak OCHOBa
ycroumBoct OGuocdepbl. OcHOBa paljMOHAIBHOTO YIIpaB/ieHWs TPUPOAHBIMU pecypcaMh M HUX
ucronb3oBanue. JlocTikeHst OMOIOTUY U OXpaHa TIPUPOZBbI.

JeMoHCcTpanum:

[Moptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHazckuii.



Tabmuipl U cxembl: «[IuieBbie 1enu», «bHOLIEHO3: COCTaB W CTPYKTypa», «lIpupojHbIe

coobiiectBa», «Lenn muTaHusi», «DKojaoruueckas rnupamuzia», «buocdepa u dyenoBek», «IKOCHUCTEMA
IIMPOKOJIMCTBEHHOTO Jieca», «JKOCHCTeMa XBOWHOro Jieca», «buOLeHO3 BoJoO&Ma», «ATpOLIEHO3»,
«[TpuMepHbIe aHTPOTIOTeHHbIE BO3/JIEUCTBUSI HAa TIPUPOAY», «BakHelIlMe WCTOUHWKHU 3arpsi3HeHUs
BO3/[yXa U TPYHTOBBIX BOJ», «[IouBa — BaykHeliImasi cocrapsitomasi ornocdepsi», «PaKkTopsI Aerpajanyu
nouB», «IlapHUKOBBIM 3 dekT», «DaKTOpPhl pPaJUOAKTUBHOIO 3arpsi3HeHust Owochepwl», «Obias
cTpyKTypa Omocdepsi», «PacmpocTpaHeHue >xu3HM B Ouocdepe», «O30HOBBIM 3KpaH OWoChepb»,
«KpyroBopoT yryiepoja B briocepe», «KpyroBopoT a30oTa B IPUPOZE».
OOGopyoBaHMe:  MoOfe/b-alIIMKalusl  «TunuuHble  OWOLeHO3bI»,  repbapuii  «PacTuTe/ibHbIE
coobiriecTBa», Kosiekiund «buolieH03», «Bpeauten Ba)KHEMIIMX CeTbCKOXO3SMCTBEHHBIX KYJbTYP»,
repbapuM M KOJUIEKLIMA PacTeHWH U >KUBOTHBIX, TIPUHAJ/IEXKAIMe K pa3HbIM 3KOJOTUUYECKUM TPYyIIam
ogHoro Bufa, KpacHast kuura Poccutickoit deneparyiu, n300pa’keHUs] OXpaHsieMbIX BHIOB PAaCTeHUN U
xkuBoTHbIX. [IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TTPOT'PAMMEBI 11O BUOJIOTUN HA
BA30BOM YPOBHE CPEJIHET'O OBLIEI'O OBPA3OBAHUA

COIVIACHO ©I'0C COO, YCTAHABJ/IMBAIOTCA TPEBOBAHUNA K PE3YJ/IBTATAM
OCBOEHUA OBYUAKOIIMMUCA ITPOI'PAMM CPEJHEI'O OBHIEI'O OBPA3OBAHUA:
JINMHHOCTHBIM, METAIIPEJMETHBIM U ITPEJMETHBIM.

JINMHHOCTHBIE PE3YJIbTATbDI

B cTpyKType /IMYHOCTHBIX pe3y/bTaTOB OCBOeHUs IpeAMeTa «brosorvs» BbljeneHbl Cleyoliye
COCTABJISIFOIIME: OCO3HAHHE O0YUarOIIUMUCS POCCUHCKOW TPaXKJaHCKOW WJEHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOTIpe/ie/IeHHI0, Ha/lnure MOTHBALIUK K 00yueHHt0 OH0JIOTUH,
1]eJIeHarpaB/IeHHOe Pa3BUTHE BHYTPEHHUX YOEXKIEeHWH JIMUYHOCTH Ha OCHOBE KJIIOUEBBIX 1IEHHOCTEH U
WCTOPUYECKUX TPAJULIUNA pa3BUTHS OMOOrMYeCcKOTO 3HaHUS, TOTOBHOCTb U CIIOCOOHOCTh 00yUaroIIyxCst
PYKOBO/ICTBOBAThCS B CBOEM [1eATEeTbHOCTH LIEHHOCTHO-CMBICJIOBBIMM yCTaHOBKaMHU, MPUCYLUMU
cucteMe OHONOrMYecKoro o0pa3oBaHWs, HaJWUude SKOJIOTHYeCKOTO TPABOCO3HAHMS, CIIOCOOHOCTU
CTaBUTb LIeJIU U CTPOUTh XKU3HEHHbIE TI/IaHbI.

JInuHOCTHBIE pe3y/bTaThl OCBOEHMs TpeiMeTa «buosiorusi» [OCTUTAIOTCS B eJUHCTBE yueOHOU U
BOCITUTaTe/TbHOU [1eSITeJIbHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUMCKUMU COLIMOKY/IbTYPHBIMHU,
WCTOPUYECKMMH W JYXOBHO-HDABCTBEHHBIMHM IIEHHOCTSIMH, TPHHSTHIMA B OOIeCTBe TMpaBWIaMH U
HOpPMaMHU TIOBeJIeHWsT U CIOCOOCTBYIOT TIpPOIleccaM CAMOTIO3HAHHsI, CAMOBOCIIMTAHUS M CaMOpa3BUTHS,
pa3BUTHUSl BHYTPEHHeW TMO3ULMM JIMYHOCTH, MaTPUOTU3Ma, YBa)KEHWs K 3aKOHY M IPaBOMOPSAKY,
YyeJIOBEKY TPY/la U CTapIlieMy MOKOJIEHHIO, B3aUMHOTO YBa)KeHUsI, 0EPE)KHOTO OTHOIIIEHUS K Ky/IbTyPHOMY
Hac/legul0 W TpaJvLMsIM MHOTOHallMOHanbHOro Hapoga Poccuiickoii ®efepauuu, npupoje U
OKpY’Karolllel cpefie.

JInuHOCTHBIE pe3y/bTaThl OCBOeHHWs yueOHOro mpeamMeTra «buosiorusi» [JO/DKHBI OTpaXkaTb
TOTOBHOCTB U CITOCOOHOCTb 00YYaroIuXcsi pyKOBO/ICTBOBATLCSI CDOPMHPOBAHHOM BHYTPEHHEH MO3UI[HUeH
JIMYHOCTH,  CHACTEMOM  I[eHHOCTHBIX  OpHWeHTal[ii, TI03UTUBHbIX  BHYTPEHHUX  YOexJeHuH,
COOTBETCTBYIOIIUX TPAAUI[MOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIecTBa, pacCHIMpeHHe >KU3HEHHOTO
OMbITa W OMbITa [eATeNbHOCTH B TMpoliecce peasu3al[id OCHOBHBIX HarpaB/ieHWM BOCIUTAaTeTbHOU
JlessiTeTbHOCTHU, B TOM UMCJIe B UaCTH:
1)rpakjaHCKOro BOCIIMTaHHS:

Cc(OPMHPOBAHHOCTh TPAKJAHCKOW TO3UI[MM 00y4Yarolerocss Kak akTMBHOTO M OTBETCTBEHHOT'O
YjileHa POCCUIMCKOTO 0011[eCTBa;

0CO3HAaHME CBOMX KOHCTUTYLIMOHHBIX TpaB U 00s13aHHOCTEH, yBa)KeHHe 3aKOHA Y MTPABOTOPS/IKa;

TOTOBHOCTh K COBMECTHOUW TBOPUECKOU JiesITe/TbHOCTU TIPU CO3/laHUM YUeOHBIX MTPOEKTOB, PellleHnH
yueOHBIX M IT03HABATe/IbHBIX 3a7iay, BBITIOJTHEHUU OHOIOTMUeCKUX SKCTIEPUMEHTOB;

CTIIOCOOHOCTh OTIpeiesiiTh COOCTBEHHYH) TIO3WI[UIO T10 OTHOIIEHWIO K SIBJIEHUSIM COBPeMeHHOMW
JKU3HU U OOBSICHATH €€;

yMeHHe YUHUTbIBaThb B CBOUX [JeWCTBUSX HeO0OXOAMMOCTb KOHCTPYKTMBHOTO B3aWMO/IeMCTBUS
JIFO/Ield C pa3HbIMU YOEXKIeHUSIMH, KY/IbTYPHBIMU I[IEHHOCTSIMU M COLIMA/IbHBIM T0JI0XKEHUEM;



TOTOBHOCTb K COTPYZHUUECTBY B MPOLIECCE COBMECTHOTO BBITIOJTHEHUS yUeOHBIX, TT03HABATETbHBIX
U WCC/IefioBaTeIbCKUX 3a7lau, YBa)KUTE/NbHOTO OTHOIIEHHSI K MHEHWIO OIIMOHEHTOB TIPU O00CYKeHUU
CIIOPHBIX BOTIPOCOB OHOIOTMYECKOTO COZePrKaHus;

TOTOBHOCTb K TYMaHUTapHOW 1 BOJIOHTEPCKOU J1eSITeTbHOCTH;

2) IaTPUOTHYECKOTO BOCIIUTAHUSA:

chOpMHPOBAHHOCTb POCCUMCKOU TpakIaHCKOW WJeHTUUHOCTH, MaTPUOTH3Ma, YBa)KEHUSI K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Tepes PoauHoM, ropAocTu 3a cBoli Kpai, cBoto PoziuHy, CBOM SI3bIK U
KyJIbTYPY, TIPOLIJIOe U HACTOsII[ee MHOTOHALIMOHAILHOTO Hapoga Poccuuy;

[[EHHOCTHOe OTHOILIIeHWe K TPUPOAHOMY Hac/JeAUI0 U TIaMSITHUKaM TIPUPO/bI, AOCTVKEeHUSIM
Poccuu B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OLIEHWBATh BKJIAJ, POCCHUMCKHAX YUYEHBIX B CTAHOBJIEHWE W pa3BUTHE OMOJIOTHH,
TIOHMMaHUsI 3HauyeHusi OMOJIOTUM B TIO3HAHWM 3aKOHOB TIPUPO/bI, B JKHU3HHW Ue/ioBeKa M COBPEMEHHOTO
o0111eCTBa;

uzieliHasi yOe)XI€HHOCThb, TOTOBHOCTb K C/TY>KeHHIO | 3aiure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyAs0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

0CO3HaHHe IyXOBHbIX LEHHOCTel POCCUIICKOT0 HapoJa;

c(opMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOTO MTOBe/IeHNS;

CMOCOOHOCTh OlI€HWBATh CUTYal[di0 W TIPUHUMAThb OCO3HAHHBIE peIleHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HaHMe JIMYHOTO BK/Ia/la B TIOCTPOEHUEe YCTOMUMBOTO OyayIiero;

OTBETCTBEHHOE OTHOLIEHWe K CBOWM DOJWTENsIM, CO3/JaHMI0 CeMbHM Ha OCHOBE OCO3HaHHOTO
TIPUHSITUS LIEHHOCTel ceMelHOM )KU3HU B COOTBETCTBUU C TPAJULIUSIMU Hapo/i0B Poccuu;

4) 3CTeTHYeCKOro BOCIIMTAHUS:

9CTETHMUECKOE OTHOIIIEHWe K MHUpY, BK/IIOYas 3CTETHKY ObITa, HAy4YHOTO W TEXHUYECKOTO
TBOPYECTBA, CTIOPTa, TPY/ja, OOII|eCTBEHHBIX OTHOILIEHHIA;

MOHWMaHKe YMOLIMOHA/ILHOTO BO3/IeMCTBYS YKUBOU MPUPO/IbI U €€ 1[eHHOCTH;

TOTOBHOCTh K CaMOBBLID@XEHHIO B Pa3HbIX BH/IaX HCKYCCTBa, CTpeMJIeHHWe TPOSIB/ISTH KauecTBa
TBOPYECKOU JINYHOCTH;

5) ¢u3uueckoro BoCHUTaHHUsA, (POPMHPOBAHUS KYJABTYPbl 3[A0POBbSi U SMOLHMOHATBHOIO
0/1aromostyums:

TOHMMaHWe W peanu3alidsi 370pOBOro U 0Oe3omacHOro obpasa »XW3HM (3[[0pOBOe TIMTaHHe,
CoO/I0/ieHe TUTUEeHWYeCKUX TIpaBUI W HOPM, cCOa/JlaHCMPOBAHHBIA PEXWM 3aHATUHA W OT/bIXa,
perynsipHasi (pu3nueckasi akTUBHOCTh), Oepe)KHOro, OTBETCTBEHHOTO W KOMITETEHTHOT'O OTHOILIEHUs K
coO6CTBeHHOMY (PU3UUECKOMY U TICUXUUECKOMY 3/I0POBBIO;

TOHMMaHWe LIeHHOCTH TIPaBU/ WHAWBUAYaJbHOTO W KOJIJIEKTUBHOTO 0e30TacHOTO TIOBeJieHUs B
CUTYyaLUsIX, YTPOXKAIOLMX 3/J0POBbIO U >KW3HU JIIO/Iel;

0CO3HaHWe TIOC/Ie/ICTBUNA 1 HETIPUSITUSL BPe/IHBIX TIPUBBIUEK (YroTpeOsieHus a/koroisi, HADKOTUKOB,
KypeHUs);

6) TPyAOBOro BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHHe LIEHHOCTH MaCTepCTBa, TPYy10/ro0ue;

TOTOBHOCTb K aKTHBHOHM [IeSITeJTbHOCTA TeXHOJIOTUYeCKOM U COLMaJIbHOM HarpaB/ieHHOCTH,
CMOCOOHOCTh UHUITMMPOBATh, MJIAHUPOBATh M CAMOCTOSTE/IbHO BBITIOIHATD TAKYIO JeSITeTbHOCTD;

VHTepeC K Ppas3/uuHbiM cdepam MpodecCUOHaNbHON [leaTebHOCTH, YMEeHHe COBepllaTh
OCO3HaHHBIA BBIOOD OyAyILel mpodeccry U pean30BbIBaTh COOCTBEHHBIE XKU3HEHHBIE TUIaHbI;

TOTOBHOCTb ¥ CIIOCOOHOCTH K 00pa30BaHMIO0 U CaMO0Opa30BaHKIO Ha TIPOTSHKEHUN BCel XKU3HHU;

7) 3KO/I0TUYEeCKOr0 BOCIIUTAHHUSA:

9KOJIOTMUECKH 1ie/iecoo0pa3Hoe OTHOIIeHWe K TPUpPO/ie KaK UCTOYHMKY KM3HU Ha 3eMiie, OCHOBe
eé CyLeCTBOBaHNS;

TIOBBIIIIEHHE YPOBHS 9KOJIOTUYeCKOM KYJIbTYDPbI: IPHOOpeTeHre OIbITa TIaHUPOBAHUS TTOCTYTIKOB U
OLIeHKM MX BO3MOXXHBIX TIOC/I€[ICTBUM JIJIsl OKpY Katolllel cpe/ibl;

0CO3HaHMe T/I00a/TbHOTO XapaKTepa SKOJIOTHYeCKUX MPo0JieM U MyTel UX pelleHus;



CIOCOOHOCTh HMCIIOJIb30BaTh MpHOOpeTaeMble TIPM M3yueHWH OWOIOTMM 3HAaHWS W YMeHUs Tpu
peliieHny TIpobsieM, CBSI3aHHBIX C PAaLMOHATBHBIM TIPUPO/IOTIO/Ib30BaHNeM (COO/I0ZileHre TIpaBuT
TIOBe/IeHUsI B TIPUPO/ie, HArlpaBJeHHBIX Ha COXpaHeHHe PAaBHOBeCHs B JKOCHCTEMax, OXpaHy BH/[OB,
9KOCHCTeM, buochepsl);

aKTUBHOEe HeTpusiTHe AeWCTBUM, MPUHOCSIIMX BpeJ OKPY)Karollel TPUPOJHOM cpefie, yMeHUe
TIPOTHO3UPOBATh HeO/IaronpusiTHbIe 3KOJIOTMUYeCKHe TOC/IeACTBUSL TIpeJIIPUHUMAeMbIX AeWCTBUM |
TIpe/IOTBpALaTh MX;

Ha/Inyye Pa3BUTOTO YKOJIOTHUECKOTO MBIILJIEHUs, SKOJIOTUUEeCKOUW KYJIbTYDBI, OTbITa JesTeTlbHOCTH
9KOJIOTUUECKOW  HAarpaBlIeHHOCTH, YMeHHsl  pPYKOBOJCTBOBATBCS WMH B  TI03HaBaTebHOW,
KOMMYHHUKAaTUBHOM ¥ COL[MA/bHON TIPAKTHKe, TOTOBHOCTH K YYaCTHIO B TPAKTUYeCKOW JesTelbHOCTH
9KOJIOTMUeCKOW HarpaBIeHHOCTY;

8) 1IeHHOCTH HAaYYHOT0 MO3HAHMA:

c)opMHUPOBaHHOCTb MUPOBO33PEHHS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU
1 00IIeCTBeHHOM MPaKTUKH, OCHOBAHHOTO Ha [idajiore KyJbTYp, CIIOCOOCTBYIOIETO OCO3HAHUIO CBOETO
MecCTa B MOJIMKY/IbTYPHOM MUPE;

COBepILIEHCTBOBaHUE SI3bIKOBOM M UMTATebCKON KY/IbTYpPhl KaK CPeJCTBAa B3aUMO/IEMCTBHUSI MEXAY
JIFO/IBMU Y TIO3HAHUST MUDa;

NoHMMaHWe criefuuky OHUOOTMM KaK HayKd, OCO3HaHWS e€ poaud B (OpPMHPOBAHUU
PaL[MOHA/IBHOTO HAYYHOTO MBIIIJIEHHS], CO3/laHUM 11eJIOCTHOTO TIPeZCTaB/ieHHsi 00 OKpY»KarolleM MUpe
KaK O e/IMHCTBe MPUPO/Ibl, YesioBeKa 1 00I11eCTBa, B TTO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTeN U pellieHn!
npo6JieM coOXpaHeHus PUPOAHOTO PaBHOBECHST;

yOeXXIEHHOCTh B 3HAUMMOCTH OWOJIOTHM [ijisi COBDEMEHHOW LMBWIM3al[MK: 0OecrieueHusi HOBOTO
YPOBHSI pa3BUTHS MeJWLIMHBI, CO3/laHMe TIePCIIeKTUBHBIX OWOTEXHOIOTHH, CMOCOOHBIX —pelaTh
pecypcHbie TIpo0OJieMbl Pa3BUTHSI Ue/lOBeUeCTBa, MOUCKA IMyTel BbIXO/a M3 I7100abHBIX KOIOTHUECKUX
npobsieM u obecriedeHWsi Tiepexoja K YCTOMUMBOMY pa3BUTHIO, DPAL[MOHATBHOMY HCIIO/Ib30BAHUIO
TIPUPOZHBIX PeCYpPCOB M (POPMHUPOBAHKMIO HOBBIX CTaHZAPTOB YKU3HMU;

3aMHTEPeCOBAaHHOCTb B TIOJyYeHHUM OWOJIOTMUECKUX 3HaHWK B Le/sX T[OBbIIIEHUs O0O01ei
KyJbTYpPbl, €CTeCTBEHHO-HAyUYHOW I'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (DPYHKLIMOHA/IbHOW rPaMOTHOCTH
oOyuatormuxcsi, popMupyemMoii pyu u3yueHUu OHUOIOTHH;

TIOHMMaHKe CYIIHOCTH MeTO/[OB T03HAHUS, UCTIOb3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH
WCII0/Ib30BaTh T0JyyaeMble 3HAHUSI [/ISl aHaiM3a U OObsSCHEHUs sIBIeHUN OKPYXKAIoIero mMupa u
TIPOUCXOAIIMX B HEM HW3MeHeHUH, yMeHHWe [enaTh 000CHOBaHHbIE 3aK/HOUEHHs Ha OCHOBE HayUHbBIX
(aKTOB 1 UMEIOIIMXCS IAHHBIX C L[eJTBIO MTOJTyUYeHUs! JOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTh CAMOCTOSITENTEHO HCIIOh30BaTh OMONOTMUYecKHe 3HaHUsS [ijIs pelleHus mpobsemM B
peasibHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HAHWE 1[eHHOCTU HayuyHOW [esiTe/lbHOCTH, TOTOBHOCTb OCYIIECTB/ISATh TIPOEKTHYIO U
WCC/IeJOBaTeIbCKYIO /1eSITeTbHOCTh UHAWBUYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CTIOCOOHOCTH K HeTpepbIBHOMY 00pa30BaHWIO M CaMOOOpa30BaHUIO, K aKTHBHOMY
TIOTyYeHHIO HOBBIX 3HaHWI 110 OMOJIOTUU B COOTBETCTBUU C )KU3HEHHBIMU MTOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MeTarnpemMeTHbIe pe3y/IbTaTbl OCBOEHHST yueOHOro mpegmMera «BHOIOrusi» BK/IIOUAKOT: 3HAUMMBbIE
st (OPMHUDOBAHUST  MHUPOBO33DEHUS]  O0YYarIUXCsS  MEeXIUCLUIUIMHAPHBIE  (MeXXIpeJMeTHbIe)
o0IIleHayyHble TIOHSITHSI, OTpaXkarollye IIeJIOCTHOCTh HAYYHOM KapTHHBI MUpA U Creruduky MeToZoB
TI03HAHUS, UCIIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKax (BeIl|eCTBO, SHeprus, siBJieHue, TpOoLecc, CHUCTeMa,
Hay4HbIM (haKT, TIPUHIUI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpWs, UCC/ie/loBaHWe, Hab/ro/eHue,
u3MepeHue, JKCIepUMEHT W [pYrux), yHUBepcajibHble YyueOHble [JelCTBUsSI (TI03HABaTesbHBIE,
KOMMYHHUKaTUBHbIE, PEry/IITUBHBIE), oOecrieunBarole (popMupoBaHue (GyHKIIMOHATLHONW TPAaMOTHOCTH
Y COL[MA/TbHOM KOMITeTeHIIMMOOYyUaroImxcsi, CriocoOHOCT, 00yuaroIuxcsi WCIOIb30BaTh OCBOEHHBIE
ME>XJUCLITIMHAPHBIE, MHPOBO33pEHUECKHe 3HAHWSI W yHUBEpCa/bHble YyueOHble [JEeMCTBUS B
T03HaBaTe/IbHOM U COLMa/IbHOM TIpaKTHKe.



MertarnpeMeTHbIe pe3y/bTaThl OCBOEHHUS TMPOrpaMMbl CpefHEero oO0Iero oO6pa3oBaHMs ODKHbBI
OTpaXkaTh:

OBJ/1aieHHe YHUBEPCA/IbHBIMH YUe0HBIMH M03HABAaTeIbHBIMU AEHCTBHUAMU:

1)6a30Bble JIOrHYEeCKHeE AeHCTBUA:

CaMOCTOSATeJTEHO (JOPMY/IMPOBaTh M aKTyaIM3UPOBaTh MpobieMy, pacCMaTpUBaTh e€é BCECTOPOHHE;

WCTIOJIb30BaTh TPU OCBOEHWM 3HAHUM TMPUEMBI JIOTUUECKOTO MbIlLIeHUs (aHanv3a, CHUHTe3a,
CpaBHeHWs], KjaccuduKaiuu, 000011eHNs), paCKpPbIBaTh CMbIC/T OMOJIOTUYECKUX TMOHATUN (BBIJEISATh X
XapakTepHble MPU3HAKK, YCTaHAB/IMBATb CBS3U C [PYTUMU MTOHSATUSIMM);

orpefiesisiTh 1ie/d JieTeTbHOCTH, 3a/iaBasi apamMeTphl U KPUTEPUU UX AOCTHXKEeHHUsl, COOTHOCHTh
pe3yJibTaThbl [eSITeJIbHOCTH C TIOCTaB/AeHHbIMU LIeJISIMU;

WCIIO/Tb30BaTh OMOJ/IOTHUECKUe TIOHATHS JJ1si 00bsICHEHUSI (DAKTOB M SBJIEHUI )KUBOH MPUPO/IBI;

CTPOUTH JIOTUYECKUe pacCyXAeHus (MHAYKTUBHbIE, [e[yKTWBHble, I10 AaHa/JOTKH), BbISB/ISATh
3aKOHOMEPHOCTU U TPOTUBOpeuUrsi B pacCMaTpUBAaeMbIX SIBleHHsX, (OPMYJHMPOBATh BHIBOABI U
3aK/IIOUeHUs;

TIPUMEHSITb CXeMHO-MOJIeJibHble CpeAiCTBa [Jisi TpeJCTaB/ieHUus] CyIlleCTBeHHBIX CBsi3ell U
OTHOIIIEHWH B U3yuyaeMbiX OHOJIOTMUECKUX OO0beKTax, a TakKe TPOTHBOPEeUrii pa3HoOro poja,
BBISIBJIEHHBIX B Pa3/IMUHBIX MH(GOPMAI[MOHHBIX UCTOUHUKAX;

pa3pabarbiBaTh TUIaH pellleHUs TPOOIeMbl C Y4YETOM aHa/lvM3a MMEIOIUXCS MaTepUabHbIX U
HeMaTepHabHbIX PeCypCOB;

BHOCUTb KOPPEKTHUBBI B [1eITeIbHOCTh, OLIEHHWBAaTh COOTBETCTBUE pe3y/bTaTOB Lie/siM, OLIeHHWBaTh
PUCKU TIOC/Ie/ICTBUH /leaTeTbHOCTH;

KOOD/IMHUPOBaTb ¥  BBIMOMHATE paboTy B YCIOBUSIX peaslbHOTO, BUPTYaAbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBaTh KpeaTHBHOE MbIIIIEHHE TIPU PellleHUH XKU3HEeHHBIX 1pobsieM.
2)0a30Bble HCC/IeJ0BaTe/IbCKHE AeHCTBUS:

B/a/ileTh HaBbIKaMU yueOHO-UCC/Ie[0BaTeIbCKOM U TIPOEKTHOM  [/1esiTeJIbHOCTH, HaBbIKaMU
paspelieHusi MpobsieM, CrioCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TIOMCKY METOZOB pelleHust
MPAaKTUUeCKUX 3a/jau, MPUMEeHeHUI0 Pa3IMUHbIX METO/0B MO3HaHUS;

WCTOJIb30BaTh  pa3/iMuHble BU/bI /IeITeTbHOCTH TI0 TOAYYeHUI0 HOBOTO 3HAHUS, €ero
WHTepIIpeTaLyy, peodpa30BaHUI0 U TIPUMEHEHUI0 B yUeOHbIX CUTYalUsiX, B TOM YKCJ/ie TIPU CO3/[aHUU
yueOHbBIX U COLIMA/IbHBIX TIPOEKTOB;

¢bopMrpOBaTh Hay4HbIM TUM MBbILUIEHMS], B/aZileTb HAy4YHOM TEPMUHOJIOTUEN, KI/IHOUeBbIMU
TIOHSTUSMU U METOJjaMU;

CTaBUTh U (HOPMYJTUPOBATh COOCTBEHHBIE 3aZlaul B 00pa30BaTeIbHOM /1esITe/IbHOCTH U XKU3HEHHBIX
CUTYyaL[UsIX;

BBISIB/ISITh TIPUYMHHO-C/IeCTBEHHbIE CBS3M M aKTya/lM3WpOBaThb 3aZlauy, BbIJBWraThb TMIOTe3y eé
pellieHusi, HaXO[UTh apryMeHThI [jis /OKa3aTelbCTBa CBOMX YTBEpXK/EHUH, 3aj/jlaBaTh IapameTphbl U
KpUTEpPUH pellieHus;

aHa/IM3UpOBaTh TIOJyueHHble B XOjle pellleHus 3aZlaud pe3y/bTaThl, KPUTUUECKH OLIeHWBATh UX
JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MeHEHHe B HOBBIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OL|€eHUBATh TIPUOOPETEHHBIN OTIBIT;

OCYLL[eCTB/ISITh ~ Lle/IeHarnpaB/eHHbI TIOMCK TIlepeHoca CpeJCTB W CIIOoCcOO0OB  fleficTBUS B
npodecCUOHaNLHYIO CPeay;

yMeTb TIepeHOCHUTDb 3HaHUs B MT03HABATeIbHYIO U MPAKTUUYECKYI0 00/1aCTH >KHU3HeIeATeTbHOCTH;

yMeTh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPeIMETHBIX 00JIacTel;

BBI/[BUTATh HOBBIE W/IeH, Mpe/jiaraTb OPUTHHAIbHBIE TIOAXObI U PellleHHs], CTaBUTh MPOOIeMbl U
3a/laui, Z0TyCKarolie ajibTepHaTUBHbIE PellleHusl.

3) pabora c uadopmanueii:

OPUEHTHPOBATbCS B Pa3/MUHBIX MCTOYHMKAX WH(OpMaIuu (TekcTe yueOGHOro rocobusi, HayuHO-
TIOTTY/IIPHOM JIUTepaType, OMOIOTHYeCKUX CI0BapsiX M CIIPABOYHMKAX, KOMIIbIOTEPHBIX 0a3ax JaHHBIX, B
WNHTepHeTe), aHanM3upoBaTh WH(MOPMALIMIO pa3MUHbIX BUAOB U (OpM Tpe/iCTaB/eHUs], KPUTUUECKU
OLIeHMBATh €€ I0CTOBEPHOCTh Y HEMIPOTUBOPEUHBOCT;



dbopMyMpoBaTh 3arpochl U IPUMEHSITb Pa3/IMUHbIe METO/IbI TP MOMCKe M 0TOOpe OMOIOTHYeCKOM
vHpOopMaLry, HeoOXOAUMOM [isl BBIMTOIHEHUST yUueOHbIX 3a7iay;

npuobpeTaTh  OMBIT  WCIOJb30BaHUSA  MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
COBEpILIEHCTBOBAaTh KY/IbTypy aKTUBHOI'O UCTIOb30BAaHUS Pa3/TMUHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO BbIOMpPATh ONMTHMAa/bHYI (DOPMY TIpe/CTaBleHUs] OMO/IOTHUEeCKOW HWHGbOpMaIUn
(cxembl, rpadvKy, JUarpaMMbl, TabULIbI, PUCYHKH U APYTOe);

WCIIO/Tb30BaTh HayUHbIN SI3bIK B KAUECTBE CPeZICTBA TIpU paboTe ¢ OMO/IOrMYeCcKor uHbOopMaIiuer:
TIPUMEHSITb XUMUYeckre, (hu3ndecKre U MaTeMaTHyecKre 3HaKd U CUMBOJIBI, (hOpMyJibl, abOpeBUaTypy,
HOMEHK/IAaTypy, UCTO/Ib30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJIHOCTH;

B/Ia/leTh HaBbIKAMU DPACIO3HAaBaHUSI W 3alUThl WH(MOpMary, WH(POPMAaI[MOHHOW 0e30TmacHOCTH
JIMYHOCTU.

OBJ1aieHHe YHUBEPCA/TbHBIMH KOMMYHUKATHBHBIMH /IeHCTBUSIMU:

1)o0mmenue:

OCYIECTB/ISITh KOMMYHHUKAI[UM BO BcexX cdepax >KU3HHW, aKTMBHO Y4YacTBOBAaTb B [Wajiore WU
JUCKYCCUM TI0 CYILeCTBY 00CyXJaemol TeMbl (yMeHHe 3aj/jaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKAEHUS
OTHOCHUTEJIbHO BBITIO/THEHUSI TIpejijlaraeMoi 3ajlaud, yUUThIBaTh UHTEPEChl U COTJIaCOBAHHOCTh TTO3ULIAN
JIPYTUX YUYaCTHUKOB /IMajiora Ui AUCKYCCUM);

pacrio3HaBaTh HeBepOasibHbIe CpefCTBa OOIIeHUs, TIOHMMAThb 3HAaueHWe COIMAbHBIX 3HAKOB,
TMIPe/INIOCHIZIOK BO3HUKHOBEHUS] KOHQIMKTHBIX CUTyallUi, yMeTh CMsruaThb KOH(IUKTbI U BeCTH
TIeperoBOpkI;

B/IQJIeTh PA3/IMUHBIMU CIIOCOOAMU OOIIEHUS Y B3aUMOZEWUCTBHS, TOHUMaTb HaMepeHUsl JAPYTHX
JII0/ield, TIPOSIBJISITh YBa)KUTE/IbHOE OTHOLIIeHWe K co0eceJHUKY U B KOPpeKTHOW dopme (GpopMyMpoBaTh
CBOU BO3paXkeHUsl;

Pa3BEPHYTO U JIOTUYHO U3/1araTh CBOIO TOUKY 3PEHMUS C UCITO/Ib30BaHUEM $I3bIKOBBIX CDE/ICTB.

2)coBMeCTHas1 IeATe/TbHOCTh:

TIOHMMAaTb M WCTIO/b30BaTh MPerMYyIleCcTBa KOMaHJHON U UHUBU/IyaTbHOM pabOThI MPU pellieHnH
OuOo/IOTHUeCKOM  Tpo0sieMbl, 00OOCHOBBIBATh HEOOXOAMMOCTb TIPUMEHEHHsI TPYIIOBBIX  (opMm
B3aMMO/I€MCTBUS TIPU PellleHnr yueOHOM 3aiaum;

BbIOMpAaTh TEMAaTHKy M MeETO/bl COBMECTHBIX [€MCTBUH C Y4YETOM OOIIUX WHTEPECOB U
BO3MOKHOCTeH KaXK/IOTO ujieHa KOJI/IeKTHBA;

TIPUHUMATh 11e/T COBMECTHOM JlesITeTbHOCTH, OPraHU30BbIBaTh W KOOPJUHUPOBATh JEMCTBUS TI0 eé
JOCTHDKEHHWIO: COCTABJIATh TUIaH JeWCTBUM, pacripefiefiiTh POMM C yYETOM MHEHWM YyuaCTHHKOB,
00CyX/1aTh pe3y/IbTaTbl COBMECTHOM PabOThI;

OLIeHMBAaTh KayeCTBO CBOEro BK/IaJa M KaXKJOr0 yuaCTHMKAa KOMaHZbl B OOIIMA pe3ysbTaT 10
pa3pabOTaHHBIM KPUTEPHSIM;

npeJijlaraTh HOBBIE TIPOEKTHI, OLEHWBATh WJeW C TIO3WI[UM HOBU3HBI, OPWUTMHATBbHOCTH,
MPAKTUUeCKOM 3HaUMMOCTH;

OCYI[ECTBJISITh TO3UTUBHOE CTpaTernyeckoe TIOBeJieHWe B Pa3/MUHBIX CUTYaL[UsIX, TPOSIBJ/ISAThH
TBOPUYECTBO U BOOOpa’keHHe, ObITh MHUITMATUBHBIM.

OBJ1a/ieHHe YHUBEPCA/IbHBIMH PeryJIaTUBHBIMH /IeHCTBUSIMU:

1)camoopraHu3anus:

WCTIO/Tb30BaTh OMOIOTUYecKre 3HAHUS [/ BBISBJIEHUs MPOOIeM U UX DellleHHs] B )KU3HEHHBIX U
yueOHbIX CUTyaLUsIX;

BbIOMpaTh Ha OCHOBe OWOJIOTMUECKWX 3HAHWM Lie/ieBble M CMBIC/IOBbIE YCTAaHOBKM B CBOMX
JNeNCTBUSIX W TIOCTYTNKaX TI0 OTHOIIEHHI0 K J>XMBOW TIpUPOJle, CBOEMY 3/I0POBbI0 U 37I0POBbIO
OKpY’KaroIIuX;

CaMOCTOSITEJTbHO OCYIECTB/ISITh TO3HABATE/IbHYIO /IeATEIbHOCTD, BBISB/ISATH TIPOO/IEMbI, CTABUTh U
dbopmypoBaTh COOCTBEHHBIE 3a/lauMl B 00pa30BaTe/IbHOM JIesITe/TbHOCTH Y )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJTbHO COCTaB/ISATh IUIAaH pelleHuss Tpo0JeMbl C YUETOM HMEIOIIUXCS PeCcypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeATIOUTeHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

PaCHIMPSITh paMKH y4eOHOT0 Mpe/iMeTa Ha OCHOBe JIMUHBIX TPe/ITIOUTeHNH;

JleJ1aTh OCO3HAHHBIN BBIOODP, apr'yMEeHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIeHHE;



OLIEHUBATb TTPUOOPETEHHBIH OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHMIO U TPOSIBJIEHUIO IIMPOKOW 3PYJULIMK B Pa3HbIX 00/1acTsAX 3HAHUMH,
TIOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTe/IbHbIN U KY/IbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaThb OL[eHKY HOBBIM CHUTYyal[usiM, BHOCUTb KODPEKTUBbI B [IeSiTe/IbHOCTb, OLIeHHWBATh
COOTBETCTBHE Pe3y/IbTaTOB LIeJIsIM;

B/a/leTh HaBbIKAMU TI03HaBaTelbHOU pedieKCHY KaK OCO3HAHUSI COBepIllaeMbIX MAeUCTBUM U
MBIC/TUTE/TbHBIX TIPOL[ECCOB, WX pe3yJbTaTOB W OCHOBAHWM, HWCTIONb30BaTh TMPUEMBI pedieKCUd [ijist
OLIEHKH CUTYalliH, BIOOpA BEPHOTO PELIeHMUs;

yMeTh OL|eHMBATh PUCKW ¥ CBOEBPEMEHHO TIPUHUMATh PeIeHus TI0 X CHWKEHUIO;

MPUHUMATh MOTUBBI U apT'YMEeHThI APYTUX TPY aHa/lk3e pe3yJbTaToB /lesATebHOCTH;

3)npuHATHE Cebs U JPyrux:

TIPUHUMATh Cebs1, TOHUMast CBOM He/IOCTaTKU U JJOCTOUHCTBA;

TIPUHUMATh MOTHBBI M apT'YMEHTHI JPYTHX TIPU aHa/lu3e Pe3y/ibTaToB AesTelbHOCTH;

TIpU3HABaTh CBOE MPaBO U MPaBO APYryX Ha OIIUOKWY;

pa3BUBATh CMIOCOOHOCTH MOHUMATh MUP C TTO3ULIMH IPYTOT0 YeloBeKa.

INIPEJIMETHDBIE PE3YJ/IbTATBI

[MpeameTtHbie pe3ynbTaThl OcCBoeHusi mporpaMmbl COO 1o Ouosiorur Ha 0a30BOM yYpOBHe
BKJTFOUAIOT Crieluduueckye Aas yueOHOro npeamera «buosiorusi» HayuHble 3HaHUSI, YMEHUSI U CIIOCOOBI
JeNCTBUN 110 OCBOEHWIO, WHTEpIIPeTali W IpeoOpa30BaHUIO 3HAHWM, BH/bI [eATEJbHOCTH T10
TIOJTyYeHUI0 HOBOTO 3HAHUS M TIPUMEHEHWIO0 3HAaHWM B Pa3/MUHBIX YUeOHBbIX CUTyallUsX, a Takke B
peanbHBIX KU3HEHHBIX CUTYalUsiX, CBsi3aHHbIX C OuWosorueidi. B mporpamme rpegMeTHbIe pe3y/bTaThl
TIpe/ICTaB/IeHbI 110 T0/laM 00yUeHusl.

[TpeameTHbIe pe3ysbTaThl OCBOeHHs yyeOHOro mpeaMerta «buonorus» 6 10 Kaacce [1O/DKHBI
OTpa)kaTh:

c(OopMHUPOBAHHOCTh 3HAHUW O MeCTe W POJIv OMOJIOTUY B CUCTEMe HayYHOTO 3HAHUSI eCTeCTBEHHbBIX
Hayk, B (OpDMUDOBaHUM COBPEMEHHOW eCTeCTBeHHO-HAyuHOW KapTUHbI MHpPAa U HAy4YHOTO
MHUDOBO33DeHUs, O BKJ/aZie POCCUUCKMX U 3apyOeXHBbIX YUEHBIX-OMOTOTOB B pa3BUTHe OHOJIOTHH,
(byHKI[MOHATLHOM TPaMOTHOCTH UesioBeKa [I/is pellleHysl )KU3HeHHbBIX 3a7iay;

yMeHHe pacKpbIBaThb COZiep>KaHHe OHOOrMYecKuX TEPMUHOB U TIOHSITMMA: J>KU3Hb, KJIETKa,
opraHusM, MeTabosm3M (0OMeH BeleCTB U TIpeBpallleHHe SHepruu), romeocTta3 (CaMoperyssiiusi),
ypOBHEBasi OpraHu3alusi KUBBIX CHUCTEM, CaMOBOCIPOM3BeJeHUe (pernpoAyKLYs), Hac/aeCTBEHHOCTb,
HM3MEeHUYUBOCTb, POCT U Pa3BUTHE;

yMeHHe u3jaratb OHMo/ioruueckre Teopuu (K/eTOUYHasi, XpOMOCOMHasi, MyTallMOHHasl, LieHTpaibHasi
JlorMa MOJIEKYJIIpHOM Ouonorun), 3akoHbl (I. Menzens, T. Moprana, H. 1. BaBuioBa) u yuenus (o0
L[eHTpaX MHOrooOpa3uss U TIPOMCXOXKAEHHUs KyJbTypHbIX pacteHwii H. WM. BaBusnosa), ompezesnsiTh
IPaHULIbI UX IPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHHe B/afieTh MeTO/laMH HayuyHOro TIO3HaHUs B Ouosnoruu: Hab/rofieHHe U OTMCaHWe >KUBBIX
CHCTeM, TIPOIIECCOB U SIBJIEHWMH, OpraHu3alusi W TIpOBe/leHHe OMOIOrMYecKOro SKCIIePUMEHTa,
BBI/IBIDKEHHE THUIIOTe3bl, BbISIBJIEHHE 3aBUCHMOCTH MEXAy HCCIelyeMbIMU BeTMUMHAMHU, OO0bSCHEHHe
TOJTyYeHHBIX pe3yJ/IbTaTOB, MCIO0J/Ib30BAaHHBIX HAyUHBbIX TOHSITUM, TEOPUM W 3aKOHOB, YMeHUe [efaTh
BBbIBO/IbI HA OCHOBaHHWU TOJTyUeHHbIX pe3y/bTaToB,;

yMeHUe BbIJe/ISiTh CYLIeCTBeHHble TIPU3HAKUM BUPYCOB, KJ/IETOK MPOKAPUOT U 3SYKapHOT,
OJJHOKJIETOUHbIX W MHOTOK/JIETOUHBIX OpPraHW3MOB, OCOOEHHOCTH TIPOLIeCCOB: OOMeHa BelecTB U
TIpeBpallleHWss SHEPrMM B K/IeTKe, (OTOCHHTe3a, IJIACTUYECKOTO W 3JHEpreTUYeckoro obMmeHa,
XeMOCHHTe3a, MUTO03a, Meli03a, OIJI0ZI0TBOPEHHSs], Pa3MHOKeHUsI, UH/IMBHUYaJbHOTO Pa3BUTHsI OpraH1u3Ma
(oHTOTEHE3);

yMeHHe TIPUMEHSITh TI0JTyYeHHbIe 3HaHUs /i1 00bsiCHeHHs1 OHOJIOrMUeCcKrX TPOLIeCCOB U SIBJIEHUH,
JUIsl TIDUHATUS TIPAKTUUECKUX PellleHud B TOBCEeHEBHOH >KU3HU C LIe/bi0 obecrieueHUs: 6e30MacHOCTH
CBOETrO 3/I0POBbsi U 3/I0POBbSI OKDY’KalOIIUX JrO/ied, COOM0/IeH|sT HOPM TPaMOTHOTO TIOBe/IeHUs] B



OKpY)Kalollled  TMpUPOJHOW  cpefe, TOHMMaHWe HEeOOXOAMMOCTH  WCIIO/Ib30BAaHUS  IOCTHKEHUH
COBpPeMeHHOW OMOJIOTHU ¥ OMOTeXHOJIOTH [IJisi PAl{MOHAILHOTO TTPUPO/IOTI0/Ib30BaHMS;

yMeHHe pelllaTh 3/IeMeHTapHble reHeTHUecKue 3a/laud Ha MOHO- U AWTMOpU/IHOe CKpeIluBaHue,
CLIeT/IeHHOe HacJiefloBaHWe, COCTABJIATh CXeMbl MOHOTHODHHOTO CKpeL[UBaHUs [Jis TpeAcKa3aHus
Hac/ieJOBaHWsI IPU3HAKOB Y OPraHW3MOB;

yMeHHe BBIMOJIHATE J1ab0paTopHbIe U MpakTUueckue paboTel, cobroAaTh MpaBuia npu pabore
yueOHBIM 1 TabOpaTOpHBIM 000pY/J0BaHHEM;

yMeHHe KDWUTHUeCKH OLeHMBAaTb W WMHTEpPIIPeTHpOBaTh MHGOpMaIMi0  OHOIOrHuecKoro
COZlep’KaHusl, BKJTFOUAIOIIYI0 TICEBJJOHAYYHbIe 3HAHUS W3 Pa3/IMUHBIX WCTOUHHWKOB (CpeACTBAa MacCOBOM
vHpOpPMaLIMK, HayYHO-TIOMNYJ/ISIpHbIe MaTepHasibl), ITUUeCKHe acrieKThl COBPeMEeHHBIX HCC/Ie/[OBaHH B
Ouosoruu, MeIUIHE, OMOTEXHOJIOTUY;

yMeHHe C03/laBaTh COOCTBeHHbIE MUChbMeHHbIe U yCTHbIe CooOIeHusi, 06001asi 61oI0rnyecKyro
MH(pOpMaLMIO U3 HeCKOBKUX UCTOUHUKOB, TPAMOTHO HMCITO/Ib30BaTh MOHSTUHHBIN armapar Ouo/oryu.

[TpeameTHbIe pe3ysbTaThl OCBOeHHs yuyeOHOro mpenMerta «buonorus» 6 11 Kaacce [1O/DKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MeCTe W POJIv OMOJIOTUY B CUCTEMe HayYHOTO 3HAHUSI eCTeCTBEHHbBIX
HayK, B ()OpMHMPOBaHMM COBPEMEHHOW eCTeCTBeHHO-HAyYHOW KapTUHbI MHpa ¢ HAy4HOTO
MHUDOBO33DeHUs, O BKJ/aZie POCCUUCKMX U 3apyOeXHBbIX YUEHBIX-OMOTIOTOB B pa3BUTHe OHOJIOTHH,
(YHKIMOHAIbHOM TPAMOTHOCTH YeJIOBeKa [I/Isl PellleHUst )KU3HEHHBIX 3a/]ay;

yMeHHe pacKpbIBaThb CojiepXkaHWe OHOJIOTHUeCKUX TEepMUHOB M TIOHSTHN: BHJ, TMOMYJISLIVS,
reHO(OH/], SBOJIIOLWS, JBIKYIME CWibl ((aKTOpbI) 3BOJIFOIMM, TPUCIIOCOOTEHHOCTh OpPraHH3MOB,
BUZI000pa30oBaHue, KOIornyeckre (PakTopbl, IKOCUCTeMa, TPO/yLIeHThI, KOHCYMEHTbI, pe/lyLIeHTbI, L[eTHh
TTUTaHUS, SKOJIOTHUeCKast TupamMu/ia, bruoreorjeHo3, buocdepa;

yMeHue H3/1aratb OMOorvyeckrie TeopuH (IBOJOL[MOHHas Teopusi Y. JlapBuHA, CHHTeTHUeCKas
TeopHs BOJIIOLMN), 3aKOHBI M 3aKOHOMepPHOCTH (3apogpimeBoro cxogcrtea K. M. Bapa, uepenoBanus
TJIaBHBIX HarpaByieHud U myTei sBomoruu A. H. CeBepiioBa, yueHust o 6uocdepe B. V. BepHazickoro),
OTIpe/Ie/IATh TPAHUIIBI UX TIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMeHHe B/afieTh MeTO/laMH HayuyHOro TIO3HaHUs B Ouosnoruu: Hab/rofieHHe U OTMCaHWe >KUBBIX
CUCTEM, TIPOLIECCOB W SIBJIEHWM, OpraHW3alusi W TpoBe/ileHre OHOJIOTUUeCKOro SKCIepUMEHTa,
BBI/IBIDKEHHE THUIIOTe3bl, BbISIBJIEHHE 3aBUCHMOCTH MEXAy HCCIelyeMbIMU BeTMUMHAMHU, OO0bSCHEHHe
TIO/TyYeHHBIX Pe3y/bTaTOB, HCIO/b30BaHHBIX HAYYHBIX TOHSTHUM, TEOPUH M 3aKOHOB, YMeHHe [e/aTh
BBIBO/Ibl HA OCHOBAHWH TIOJTYYeHHBIX Pe3yJIbTaToB,;

yMeHHe BBIZIeSISITh CYIIeCTBeHHbIe TIPU3HAKK CTPOEHUs OHOIOTHYeCcKMX OOBeKTOB: BH/IOB,
TIOTTYJISIL[UM, TIPOJYLIEHTOB, KOHCYMEHTOB, DeJyLIeHTOB, OHOTreol[eHO30B U 3IKOCHUCTeM, OCOOEHHOCTU
TPOLIECCOB:  HACJe/ICTBEHHONW  W3MEHUMBOCTH,  €CTeCTBEHHOro  0TOopa,  BHUA00Opa3oBaHUs,
TIPUCTIOCOO/IEHHOCTH OpPTraHWU3MOB, [I€MCTBUSI JKOJIOTHUECKHUX (AKTOPOB Ha OpraHW3Mbl, IepeHoca
BEIIeCTB M TIOTOKa HSHEPruM B HJKOCHCTEMaX, AHTPOTOTeHHbIX W3MEHEeHHWH B HSKOCHCTeMaX CBOel
MECTHOCTH, KDYTOBOPOTA Bel[eCTB ¥ OMOre0XMMUUYECKHUX IIUK/IOB B Ouocdepe;

yMeHUe MPUMEHSITh T0/TyYeHHble 3HaHUsI 1711 00BbsSICHEHUsS] OMOJ/IOTMUYeCKHX TIPOLIECCOB U SIBJIEHUM,
JUTsl TIDUHSTHSL TIPAaKTUUeCKHX pellleHni B TOBCEJHEBHOM JKU3HH C Liefbio obecrieueHusi 6e301acHOCTH
CBOET0 37I0pPOBbsi U 3/I0POBbsI OKDPY’KarOIUX JIFO/IeH, COO/IO/IeHHsT HOPM TPAMOTHOTO TIOBeZeHUs B
OKpYy’Katollleld TPUPOJHOW cCpeZie, TIOHMMaHHe HeOOXOAMMOCTA  WCIIO/Ib30BaHUS  JOCTHKEHUM
COBpeMeHHOW OMOJIOTHY [i/Isl PaLjiOHaIbHOTO TIPUPO/[0TI0/TH30BaHMS;

yMeHHe pellaTh d/ieMeHTapHble OHMOorMuecKre 3a/lauid, COCTaB/IATh CXeMbI IePeH0Ca BellecTB U
SHEPrUY B 3KOCUCTeMax (LIeT MUTaHMs);

yMeHHe BBITOJIHATE j1ab0paTopHbIe U MpakTHueckue paboTel, cobrofaTh MpaBuia mpu pabore
yueOHBIM 1 TabOpaTOpHBIM 000pY/J0BaHHEM;

yMeHHe KDWUTHUeCKH OLeHMBaTb W HMHTEpPIIPeTHpOBaTh MHGOpPMaIMi0  OHOIOrMuecKoro
COZlep’KaHusl, BKJTFOUAIOIIYI0 TICEBJJOHAYYHbIe 3HAHUS W3 Pa3/MUHBIX WCTOUHHMKOB (CpeACTBAa MacCOBOM
vHpOpPMalLMK, HAy4YHO-TIOMYJ/ISIPHbIe  MaTepuasbl), pacCMaTpuBaTh TIJio0asbHBIE — IKOJOTHUECKHe
npo6JieMbl COBPEMEHHOCTH, (POPMHPOBATH 110 OTHOLLIEHHIO K HUM COOCTBEHHYO TIO3ULIHIO;

yMeHHe C03/laBaTh COOCTBeHHbIE MUChbMeHHbIe U yCTHbIe CooOIeHusi, 06001ass 61oM0rnyecKyro
MH(pOpMaLMIO U3 HeCKOBKUX UCTOUHUKOB, TPAMOTHO HMCITO/Ib30BaTh MOHSATUMHBIN armapar Ouo/oryu.



TEMATHNYECKOE IVNTAHUPOBAHUE

11 KJTACC

KosimuecTBO uacoB

HauMeHoBaHMe pa3/ie/ioB - deKTpoHHbIe
M TeM NpPOorpaMmal . = 5 2 (tpposbie)
Bcero a A E B oGpa3soBaTe/IbHbIEPECYPChI
= =R
S g a =
5} =5
M A = =
bubmoteka ITOK
JBOMOLOHHast Gronorus 9 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHUE U 9 0.5 bubmoreka LIOK
pa3BUTHE )XU3HU Ha 3emiie ’ https://m.edsoo.ru/7f41cc74
Opranusmel U 5 1 Bu6moreka IJOK
OKpy»Karolllag cpesa https://m.edsoo.ru/7f41cc74
Coobiiectea u 9 Bu6moreka [JOK
3KOJIOTMUYECKHEe CHCTeMBI https://m.edsoo.ru/7f41cc74
Pe3epBHOe Bpems 2 BuGorexa LIOK
P p https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO
YACOBTIIO 34 2 2.5
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