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INIOACHUTEJIBHASA 3AIIMCKA

[Tpu paspaboTke TIporpaMMbl MO OMOJOTMM TEOPEeTUYECKYH) OCHOBY IS
orpefieJieHUs1 TIOAXOJ0B K (POPMHpOBaHUIO coOZiepKaHUsl yueOHOro TipegMeTa
«buosorusi»  CcoCTaBWIX: KOHUeNTya/JbHble mosoxkeHuss PI'OC COO o
B3alMOO0OYC/IOBJIEHHOCTH  1ieJield, COj/lep)KaHusl, pe3yJbTaToB O00yueHUsT U
TpeOOBaHMl K YPOBHIO MOATOTOBKM BBIMYCKHUKOB, MOJI0XKeHUs 00 001X Le/sxX 1
MIPUHLIAIIAX, XapaKTepU3YIOIIUX COBPeMeHHOe COCTOSTHUe CUCTEeMbl CpeJHero
o611iero obpa3oBanust B Poccuiickoit ®ejepaiiu, a TakyKe IMOI0KeHHs 0 crieliiduke
ovonornuy, eé 3HaUeHWd B TIO3HAHWUM >KUBOW TIPUPOZABI U obecrieueHUH
CYIIIeCTBOBAHUSI uesioBeuecKoro obirjectBa. CoriiacHO Ha3BaHHBIM TIOJIOMKEHUSIM,
orpe/ie/ieHbl OCHOBHBIE (PYHKIIMM TIPOTPaMMbI 110 610/IOTHN U e€ CTPYKTYpa.

ITporpamMmMa 110 6MOIOTMH AAET MpeZiCTaB/IeHHE O 11eJisAX, 00 0011elt cTpaTeruu
o0yueHus1, BOCIMTAHUS U Pa3BUTHSI 00yUaloIUXCs CpeZiCTBaMH yueOHOTro rpeiMeTta
«buonorusi», onpezensieT obs3aTebHOE TIPeIMETHOE COZiep>KaHUe, ero CTPYKTYPY,
pacripefiejieHHe TI0 pa3jie/laM ¥ TeMaM, PeKOMeHyeMyl0 T0C/e/l0BaTeIbHOCTh
M3yueHus yueOHOTO MaTepuasa C YU6TOM MeXIPeAMEeTHbIX ¥ BHYTPUITPeIMETHBIX
CBsi3ei, JIOTUKA 0Opa3oBaTeqbHOrO TpOIecca, BO3pPAaCTHBIX OCOOeHHOCTel
00yuaroIuXxcsl.

B nmnporpamme 10 OHOMIOTMM TaKXKe YUMUTHIBAIOTCA TpeboBaHUs K
TJIAHUPYEeMbIM JIMYHOCTHBIM, MeTaripeIMeTHbIM U TIpeJIMETHBIM pe3y/bTaTaM
oOyueHusi B (OPMHPOBAHHMM OCHOBHBIX BH/IOB yueOHO-ITO3HaBaTeIbHOM
nesITeIbHOCTH/ yUeOHbIX  TeHCTBHH 00ydarol[uXxcsi TI0 OCBOEHHMIO COJIepyKaHus
buronornueckoro oo6pa3oBaHMs.

B nporpamme 1o 6monorum (10—11 kmaccel, 6a30BbIi YpOBEHB) peasru30BaH
TIPUHLIAIT TIPEEMCTBEHHOCTH B H3yueHHWH Owosiornd, Omarojgapss uemy B Hel
IIPOCMAaTPUBAETCS  HAIpPaBAeHHOCTh Ha pa3BUTHe 3HAHWH, CBSI3@aHHBIX C
dbopMrpOBaHWEM  eCTeCTBEHHO-HAayYyHOTO  MHPOBO33DeHHs,  I[€eHHOCTHBIX
OpHeHTALUN JTMYHOCTH, SKOJIOTMUeCKOT0 MBIIIIeHHS, TIPe/ICTaB/IeHU 0 3[0POBOM
oOpasze >KU3HM U Oepe)KHbIM OTHOIIIEHHWeM K OKDY)Karollleil TIPUPOAHOMN cpefe.
[TosTomMy Hapsily C u3ydeHHeM 00111e0MOOTHUeCKHUX TEOPHM, a TakKe 3HaHUN O
CTPOEHUU >XKUBBIX CHCTEM Pa3HOTO paHTa W CYL[HOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B IpOrpaMMe 10 OUOOTUM Yy/eleHO BHUMaHHe WCITOb30BaHUIO
TI0/TyueHHBIX 3HAHUW B TTOBCEAHEBHOM »KU3HU /IJIs1 pellleHurs PUKIaZHbIX 3a7ad, B
TOM YHCje: TPOhUIAKTHKNA HaCaeCTBeHHBIX 3a00/ieBaHUI UeloBeKa, MeJUKO-
reHeTHUYeCKOro KOHCY/IbTUPOBaHMs, 000CHOBAHHS SKOJIOTUUECKH [1e/1ec000pa3Horo
TOBe/IeHUsI B OKPY’Karolllel MPUPOAHOU Cpefie, aHa/M3a BAUSHUS X03MCTBEHHOU
NesITeIbHOCTH Ue/IOBeKa Ha COCTOSTHHE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
YcuneHve BHUMaHUSI K TIPUK/IAJHOM HArpaB/JeHHOCTH Y4ueOHOro IipeaMeTa
«burosiorusi» MpoJUKTOBaHO HEOOXOIUMOCTBIO 0becTieueHus yC/IOBUM [Jisl peIIeHuUsT
OJTHOM W3 aKTya/IbHbIX 3a/jad IIKOJILHOTO OH0J/IOTHYeCKOTr0 0O0pa3oBaHus, KOTOpas
nipe/riosiaraeT (OpMUpPOBaHWE y OOYYaroIMXCsl CITIOCOOHOCTH a/larTHPOBAThCS K
W3MeHeHUsIM IMHAMUYHO Pa3BHBAIOIIEroCs COBPEMEHHOTO MHpa.



Buonioruss Ha ypoBHe cpejHero o0ijero o0Opa3oBaHUs 3aHUMaeT Ba)KHOE
mecto. OHa obecrieunBaeT (opmupoBaHHe Yy O00yUaroIIUXCs TpeCTaBIeHUN O
Hay4YHOUM KapTWHe MMpa, paclivpsieT ¥ 00001jaeT 3HaHHSI O KUBOW TpUpOZe, eé
OT/IMUMTEIBbHBIX TIpU3HAKaX — YPOBHEBOW OpraHW3al[dd W 3BOIOIUM, CO3/aéT
YCJIOBUSI  [JIsi:  TI0O3HAHWSI  3aKOHOB  JKUBOM  TPUPOABI, (OPMHPOBaHUS
(byHKLIMOHABHONM TPaMOTHOCTH, HABLIKOB 3/0pOoBOrO U Oe3omacHoro obpasa
JKWU3HHU, 9KOJIOTUUYECKOT'0 MBIIIIeHHs, [IeHHOCTHOT'O OTHOIIIEHHS K KUBOM TPUPOJie
1 UesioBeKY.

Bosbliioe 3HaueHWe OUOIOTHSI UMeeT TakyKe [I7isl pellieHusl BOCITUTaTe/IbHbIX U
pa3BUBAOIMX  3afauy  cpegHero  obOmjero  obpa3oBaHusi,  COLMAIM3aLUN
obyuaroruxcs. M3yyeHne O6uosioruy obecreurBaeT yCI0BUS st (hOPMHPOBaHUS
WHTE/JIEKTya/IbHbIX, KOMMYHHUKALIMOHHBIX ¥  WH(GOPMAI[MOHHBIX  HAaBBIKOB,
3CTeTUYECKOU KY/bTYpbI, CIIOCOOCTBYeT WHTerpaluv OHOJIOTHYeCKUX 3HAHUU C
TIpe/[CTaB/IeHUSIMU M3 IPYTHUX yueOHbBIX MTPeIMETOB, B YaCTHOCTH, (DH3UKH, XUMHUH U
reorpaduu. Ha3BaHHbIe TIO/IOKEHUsT O TIpeAHa3HaueHUU YyuyeOHOro TipeaMeTa
«buosorusi» cocTaBWIM OCHOBY [jisi Ofpefie/ieHds TIOAXOJ0B K OTOOpy W
CTPYKTYPHPOBAaHUIO €ro CO/lep)KaHusl, TIPeJCTaB/eHHOTO B IIporpamme Ii0
OuoorUy.

OTt6op cozep)kaHust yueOHOro mpeameTa «brosiorvsi» Ha 0a30BOM ypOBHE
OCYLI[eCTB/IEH C TO3WIUN KYyJbTYpOCOOOpAa3HOrO TMOAX0Za, B COOTBETCTBUM C
KOTOpBbIM OOyuaroluecsi JO/DKHbl OCBOMTH 3HAHUS W yYMeHUs, 3HauuMble AJisi
dopmMrpoBaHus 001ell Ky/JbTYpbl, OMpeZessollde ajZieKBaTHOe TIOBeJeHHe
ye/IoBeKa B OKPY’Karolllel TPUPOJHOM cpefie, BOCTpeOOBaHHBbIE B ITOBCEIHEBHOMU
JKU3HU U TIPAaKTHYecKou AesitelbHOCTU. Ocoboe MecTo B 3TOW CHCTeMe 3HAHWM
3aHHAMAIOT 3J/IeMeHThI COZiepKaHUsI, KOTOPbie CyKaT OCHOBOM Aijisi (pOPMHUPOBaHUS
Mpe/ICTaB/IeHUM O COBPEMEHHOW €eCTeCTBEHHO-HAayUYHOW KapTHHe Mupa U
I[EHHOCTHBIX ~ OPHEHTAIUsX  JIMYHOCTH,  CIIOCOOCTBYIOIIUX  T'yMaHH3al[dH
buronornueckoro oopa3oBaHMs.

CTpyKTypUpOBaHHe CO/lep)KaHUsi yueOHOTO MaTepuajia B IporpaMme TIo
OUO0JIOTUM  OCYIIECTB/IEHO C YY€TOM TIPUOPUTETHOrO 3HaueHWs 3HaHUN 00
OT/IMUNTETBHBIX 0COOEHHOCTSIX YKUBOU TIPUPO/IbI, O €€ YPOBHEBOW OpraHW3allid U
9BOJIIOL[MH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOTo ripegMeTa «Brosorvs»
BbIZIeJIeHbI C/IeYIOIe CoJeprKaTe/lbHble TUHUM: «broorus Kak Hayka. MeTozibl
Hay4YHOTO To3HaHus», «KieTka kak Ouosiornueckasi cucreMa», «OpraHu3Mm Kak
buonornueckass cucreMa», «CucTeMa WM MHOrooOpa3ve OpPraHHYecKoro MHpa»,
«3JBOJTIOLIYS YKUBOM MPUPO/IbI», « IKOCUCTEMBI U TIPUCYIIIE UM 3aKOHOMEPHOCTH.

Ilens u3yueHuss yueOGHOro rpegmeTta «buosorus» Ha 0a30BOM ypOBHe —
oB/laZieHe  OOyYaroIUMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIMOHATbHON
OpraHM3allii JKUBBIX CHCTEM PA3HOrO0 paHra U TmpuobOpeTeHHWe yMeHHM
WCII0/Tb30BaTh 3TH 3HAHWSA /1 TPaMOTHBIX [IeHCTBHI B OTHOIIEHHMM OOBEKTOB
JKUBOU MPHUPOZBI M PEIIeHHs pa3/IMUHbIX JKU3HEHHBIX TIP00/IeM.

IocTikeHue 11e/M U3yueHUs1 yueOHoro mipegmeta «bronorus» Ha 6a3oBoM
ypOBHe o0ecrieurBaeTCs pellieHueM C/IeAyIoLUX 3a/au:



ocBoeHHe 00yuarolMMHCS CHUCTeMbl 3HAHUM O OMOJIOTHYECKUX TeopusiX,
yUeHUsIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUI0Te3ax, MpaBUIax, CIy»KallliX OCHOBOM
Asi hopMUpOBaHUsl TIPe/ICTaB/IeHU O eCTeCTBeHHO-HayYyHOM KapTWUHe MUpa, O
MeTO/[aX Hay4YHOTO TI03HAHUsI, CTPOEHUH, MHOT000pa3uy U 0COOEHHOCTSIX XKUBBIX
CUCTEM pa3HOr0 YPOBHSI OpraHMW3allvu, BBIJAIOIIUXCS OTKPBITUSIX U COBPEMEeHHBIX
HCC/IeJOBAaHUSX B OMOJIOTHY;

dbopMrpoBaHUe y 0O0YyYaroIMXCsl T03HABaTe/IbHBIX, WHTE//IEKTYalbHBIX U
TBOpUECKHUX CMOCOOHOCTel B Tpollecce aHa/iv3a [aHHBIX O TyTAX DPa3BUTHUS B
OUoMOrUM HayuHBIX B3TJISI/IOB, Weld U TMOAXOAOB K W3YUeHUIO JKUBBIX CHUCTEM
Pa3HOro YPOBHSI OpraHy3aluy;

CTaHOB/IeHWe Y oOyuvaroinuxcsi o0ijeld KyabTypbl, (GYHKI[MOHATbHOU
I'PaMOTHOCTH, Pa3BUTHe YMeHUM 0OBSICHSTh U OLIeHUBATh SIBJIEHUS] OKPY’KaroII[ero
MHpa >KMBOW NPUPO/ibl HA 0CHOBAHUM 3HAHUM U OMbITA, MOTYYEHHBIX IPU U3YYeHUUN
Ouosioruy;

dbopMrpoBaHWe Y O0O0ydYaroIMXCs YMEHWH W/UTIOCTPUPOBATh 3HaueHue
OvonorMUeCcKUX 3HAHWUM B TIPAKTUUECKOHW [IesTeTbHOCTH UYeIoBeKa, pPa3BUTHH
COBpEMEHHBIX MeIUIUHCKUX TeXHOJIOTHI M arpoOMOTEeXHOIOTHA;

BOCTIMTaHWe YOeKIEHHOCTH B BO3MOYKHOCTU TTO3HAHUSI UE/IOBEKOM >KUBOM
TIPUPO/IbI, HEOOXOIUMOCTH OEPeyKHOTO OTHOIIIEHUS K Held, COOIOIeHUsT STHUEeCKUX
HOPM TIpY TIPOBeIeHUH OHO0J/IOTHUeCKUX UCCTIeI0BaHUM;

OCO3HaHWe I1[eHHOCTH OMOJOTMYeCKUX 3HAHWM [T TIOBBIIIEHUS YPOBHS
9KO0JIOTMYeCKOU KYJIbTYPHI, /11 (GOPMUPOBAHUSI HAYYHOTO MUPOBO33DEeHMUS;

TpuMeHeHre MPUOOPeTEHHBIX 3HAHWH M YMEHHH B TTOBCEHEBHOM JKU3HM 7SI
OL|eHKH MOC/IeICTBUM CBOEM [ieaTeTbHOCTU MO OTHOILIEHUIO K OKPY’Karolllen cpeje,
coOCTBEHHOMY 3/10pPOBBIO, 0OOCHOBaHHWEe U COO/MOAeHWe Mep TPOGHUIAKTUKH
3abo/ieBaHU.

B cucreme cpesnHero obGiero obpa3oBaHusi «buosnorus», u3ydaemas Ha
0a30BOM YpOBHe, SIBJISIeTCS 00si3aTe/lbHBIM YUeOHBIM TMpPeAMETOM, BXOASIAM B
cocTaB TIpeiMeTHOM 006/1acTh «ECcTecTBeHHO-HayUHbIE TIPeIMEThI».

115t u3yueHust 6roiorvv Ha 6a30BOM YPOBHE CpejHero 0011jero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 knacce — 34 vaca (1 uac B Heziento), B 11 knacce — 34 yaca
(1 yac B Hezie/t0).



COJEPXXAHUE OBYUEHUSA

10 K/TACC

Tema 1. buosiorus Kak Hayka.

Buonorus kak Hayka. CBsi3b O1oioruu € 0011jeCTBeHHBIMU, TEXHUUECKUMU U
JPYTMMM eCTeCTBeHHbIMU HayKamH, unocodreid, ITUKOW, SCTETUKOW U TIPaBOM.
Ponb 6ronoruu B opMHUpPOBaHHWH COBPEMEHHOM HayuHO!N KapTHHBI Mypa. CrucremMa
O10/I0THUeCKUX HayK.

MeTo/1bI TI03HAHKSI )KUBOU NIPUPOABI (Hab/toieHre, SKCTIepUMEHT, OTICaHue,
u3MepeHue, Kiaccuukalys, MOJe/JMpoBaHue, CTaTUCTHUecKass oOpaboTka
JlaHHBIX ).

JemMoHcTpanuu:

IToprpertsl: Y. Japsus, I'. Menzens, H. K. KonbLios, K. YoTcoH u @. Kpuk.

Tabmmibl U cXeMbl: «MeTo/[bI IT03HAHMS YKUBOU TTPHUPO/IbI».

JlabopaTopHbIe U MpaKTHYeCKHe PadoThI:

[TpakTrueckass pabora Ne 1. «Vcrionb3oBaHve pa3/MUHBIX METO/OB TIpU
H3yUeHUH OMOIOTHYeCKUX 00BEKTOBY.

Tema 2. JKuBble CCTeMbI M UX OpraHu3aLus.

JKuiBbie crcteMsl (6UOCHCTEMBI) Kak TIpegMeT u3ydeHus: Ornosiorud. OTindne
JKUBBIX CUCTEM OT HEOPraHWYeCKOU NPUPOBI.

CroiicTBa brocucTeM U UX pa3HooOpa3ue. YPOBHU OpraHU3aliuy OUoCcHUCTeM:
MOJIEKY/ISIDHBIM, K/JIeTOUHbIM, TKaHeBbId, OpraHW3MeHHbIH, MOMY/ISLIMOHHO-
BH/IOBOM, 9KOCUCTEMHBIN (OMOTeo1[eHOTHUeCKHH ), 6MoChepHBI.

JleMoHcTpanuu:

Tabsuiiel U cxembl: «OCHOBHBIE TIPU3HAKH JKU3HH», «YPOBHH OpraHU3alid
JKABOU TIPUPOJBI».

O6opyznoBanue: Mozesb MosieKysibl JJHK.

Tema 3. XuMHUeCKHUH COCTaB U CTPOEHHE K/IeTKH.

XHWMUYECKUU COCTaB KJIeTKA. XUMHUECKUe 3JIEMEHThbI: MaKpO3JIEMEHThI,
MHUKDPO3JieMeHThl. Bozla 1 MUHepasibHbIe BelecTBa.

@yHKLIMM BOJbl W MHUHepajbHbIX BellecTB B KieTke. [loggep>kaHue
ocMoTHYecKoro banaHca.

Bbenku. CocTaB 1 cTpoeHue 0e/lkoB. AMUHOKHCIOTBI — MOHOMeEphI Oe/lKOB.
He3aMeHUMble U 3aMeHUMble aMUHOKUC/IOTBI. AMUHOKUC/IOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl 0enKOBOM MoOJeKy/nbl (TiepBUYHAs, BTOPWYHAs, TpeTHYHas W
yeTBepTHMYHAsi CTPYKTypa). XuMUUeckue CBoOicTBa OenkoB. bBuosioruueckve
byHKLMY Oe/TKOB.

depmeHTl — OuHosorMueckre Karanu3atopbl. CTpoeHue depMeHTa:
aKTUBHBIM 11eHTp, cyOcTpatHas creuuduuHoctb. KodepmeHThl. BuTamuHbI.
OTrumsi pepMeHTOB OT HEOPraHWYeCKMX KaTaau3aToOpOB.



YrieBoAbpl: MOHOcCaxapuabl (T/II0KO3a, pubo3a U Ae30KCcUpr0O03a),
Aucaxapypl  (caxapo3a, JakTo3a) M Mojaucaxapufbpl  (Kpaxman, IVIMKOTeH,
Le/Tto/03a). bruonornueckue GyHKIMM YI1eBO/OB.

Jlumugel: Tpuravuepuabl, ¢docomunuabl, crepouabl. ['mapodubHO-
rugpodoOHbie cBoiicTBa. buosornueckue ¢GyHkimu unugoB. CpaBHeHUe
yT7IeBOZIOB, O€/KOB 1 JIUTIH/IOB KaK UCTOUHHUKOB SHEPTHUH.

Hykneunosele xucnorel: [JHK wu PHK. Hykneotugsl — MOHOMepHI
HYKJIeMHOBBIX KUCA0T. CTpoeHre u dyHkiuu [JHK. Ctpoenue u pynkuuu PHK.
Buapl PHK. AT®: ctpoeHue u GyHKLIUM.

LluTosiorusi — HayKa o kietke. KietouHasi Teopusi — mpUMep B3aUMOJeHCTBHUS
ujier U (akToB B HAYYHOM IMO3HAHUU. MeTo/bl U3y4YeHUs KJIeTKU.

KreTKa Kak 1je/I0cTHasi >kuBasi cucteMa. OOI11e Mpr3HaKK KJIETOK: 3aMKHYyTast
Hapy)kHast MemOpaHa, Monekynbl [THK Kak reHeTHMUecKuii armmapaT, CHCTeMa
cuHTe3a Oesika.

Tumbl KIeTOK: 3yKapuoTHuecKass W TIpokKapuoTthyeckas. OcobeHHOCTH
CTPOEHUsI MPOKAPUOTHUUECKOM KieTKu. KietouHasi cteHka OGakrepuii. CTpoeHue
9YKapUOTHYeCKOW K/eTKUM. OCHOBHbIE OT/IMUYMSI PACTUTENbHOW, >XMBOTHOW WU
TpUOHOM K/IeTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJI€TOK — K/I€TOYHAas CTeHKa, MJIMKOKAJ/IMKC, UX
¢dbyskumu. [lnasmaTueckas MeMOpaHa, eé cBoiicTBa M GpyHKuH. L{uTorna3sma u eé
opraHouzibl. OgHoMeMOpaHHble opraHougbl KiaeTku: OIIC, armapaT ['ombaxwy,
/30COMBI.  [1o/yaBTOHOMHBIE OpraHOW/Jbl KJI€TKW: MUTOXOHZPWUH, TIIaCTUABL.
[TpoucxoxkaeHre MUTOXOHAPWM W TiiacTuz. Buabl mmactug. HememOpaHHbBIe
OpPraHOW/Ibl K/JIeTKH: PUOOCOMBI, K/I€TOUHBIA I[€HTp, I[eHTPHOJIM, PeCHUYKH,
KryTUKU. DYyHKIMK OPraHOWI0B KJIeTKU. BKtoueHus!.

Sapo — peryssTOpHBIA LIeHTP KieTku. CTpoeHue sipa: simepHasi 000/10uKa,
KapuoIuiasMa, XpOMaTHH, SPbIIIKO. XpPOMOCOMBI.

TpaHCIIOpT BeLLeCTB B KJIEeTKe.

JleMoHcTpanuu:

[Toptpetsl: A. JleBeHryk, P. I'yk, T. llIBanH, M. Illneizen, P. Bupxos, Ix.
YotcoH, ®@. Kpuk, M. YunkuHc, P. ®paukinvg, K. M. bap.

Huarpammsbl:  «PacripefjeieHde XUMWUECKUX 3JIEMEHTOB B HEXUBOU
npupojie», «PacripejeneHrve XuMUUeCKHX 3JIEMEHTOB B )KUBOU MPUPOZE».

Tabmupbl u cxemsl: «[lepuoanyeckasi TabmMila XUMUUECKUX 37IeMEHTOBY,
«CTpoeHue MoJieKy/ibl BOAbI», «brocuHTes 6enka», «CTpoeHre MOIEeKY/bl Oenka»,
«Ctpoenue (epmeHTa», «HyknenHoBbie Kucaotbl. JTHK», «CTpoeHUe MOJIEKYJIbI
AT®d», «CTpoeHre 5yKapuOTHYECKOW KIeTKh», «CTpOoeHHe >KUBOTHOU KJIETKW»,
«CTpoeHUe pacTUTE/IbHOM KJeTKHW», «CTpoeHMe TIPOKapUOTUYECKOM KJIeTKW»,
«CTpoeHue siipa KJIeTKW», « YTJIeBObl», «JIUMUIb».

OOGopyzoBaHKWe: CBETOBOM MHMKPOCKOI, O00OpyZOBaHWE [Jii TPOBEAEHUS
HaOJIIO/IeHUH, W3MepeHWH, JKCIIePUMEHTOB, MHKpOIIperiapaThl pPaCcTUTE/IbHBIX,
JKUBOTHBIX U OaKTepUaTbHBIX KIETOK.

JIabopaTopHbie U MpaKTHYeCKHe PaboThbI:



JlabopaTopHass pabora Ne 1. «M3yueHre KaTalUTUUECKOW aKTUBHOCTH
(dbepMeHTOB (Ha NpUMepe aMusias3bl UK KaTasasbl)».

JlabopaTtopHasi pabota Ne 2. «M3yueHue CTPOeHHS K/IeTOK paCTeHWH,
JKUBOTHBIX U OaKTepuid 110/ MUKPOCKOIIOM Ha T'OTOBBIX MHMKpOIIperiapaTax M WX
OmurcCaHue».

Tema 4. ) KuzHejessTe/IbHOCTb K/1€TKH.

OOMmeH BetlecTB, UM MeTabo/mM3M. AcCcuMUIAIUS (TVIaCTUYeCKU 0OMeH) U
OUCCUMUISIMSA (SHepreTuueckuii obMeH) — [Be CTOPOHBI eAWHOrO ITpoliecca
MeTabomm3ma. Posb 3aKOHOB COXpaHeHUsl BellleCTB W SHEPrUd B TIOHMMaHUU
MeTabom3Ma.

Tumnel oOMeHa BelljeCTB: aBTOTPOMHBIN 1 reTepoTpodHbIA. Posib hepmeHTOB
B 0OMeHe BellleCcTB U TIPeBpalljeHUU SHEPTHU B KJTeTKe.

d®otocuHTe3. CBeroBass M TeMHOBasg (a3bl (oTocHMHTe3a. Peakiuu
dboTocuHTe3a. DPheKTUBHOCTL (OTOCHMHTe3a. 3HaueHue (POTOCHHTe3a /151 JKU3HU
Ha 3emse. BiusiHue ycnoBuid cpefibl Ha ()OTOCUHTE3 U CTIOCOOBI TOBBIIIIEHUsI €T0
MPOJYKTUBHOCTU Y KY/JIbTYPHBIX PaCTeHUU.

XemocuHTe3. XeMOCUHTe3Upylolre 6akrepuu. 3HaueHre XeMOCUHTe3a [iIs
JKU3HU Ha 3emJie.

OHepreTnyeckuii oOMeH B KieTke. PaciieriieHue BelljecTB, BbijiesieHUe U
aKKyMY/IMPOBaHKe SHEPTUM B KJleTKe. DTarlbl SHepreTnyeckoro oomeHa. I'ukosus.
bpoxenve u ero Bugpl. KucmopogHoe OKuC/IeHWe, WM KJIE€TOYHOE [bIXaHUe.
OxkucnurtensHoe hochopumpoBanue. DPheKTHUBHOCTL SHEPreTHYeCcKoro obMeHa.

Peakium MartpuyHoro cuHTe3a. [‘eHetmyeckas wuHgpopmauus u [IHK.
Peanu3auus reHeTudyeckoul MH@oOpMalMyd B KieTke. ['eHeTWUeCKui KOA U €ro
cBoiictBa. TpaHckpurnius — MaTpuuHbii cuHTe3 PHK. TpaHcisiums — 6uocuHTe3
benmka. Otambl TpaHcoisauyu. KogupoBaHue aMHUHOKWCIOT. Posmb pubocom B
buocuHTe3e Oeska.

Hexknetounble (hopmbI KU3HU — BUPYCHI. VIcTopusi OTKpbITHS BUpYCOoB (. U.
VBaHoBcKuii). OcoOE€HHOCTH CTPOEHUs U JKA3HEHHOrO IMK/1a BUPYCOB.
bakrepuodaru. bose3Hn pacreHWd, >XMBOTHBIX W UeOBEKa, BbI3bIBAaEMbIe
BUpycamu. Bupyc ummyHozeduiuta uenoBeka (BUY) — Bo3byautesns CITN/a.
OO6patHasi ~ TpPaHCKpWILUs, peBeprasa W  uHTerpa3a. llpoduiakThka
pacIrpocTpaHeHyst BUPYCHBIX 3a00/1eBaHUM.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konb1jos, 1. Y. IBaHoBckuu, K. A. Tumupsizes.

Tabmuupbl U cxembl: «TUIbl NUATaHUS», «MeTabom3m», «MHUTOXOHIPHS»,
«DHepreTuueckuii obmMeH», «Xsoporiact», «PorocuHres», «CtpoeHune [JHK»,
«CtpoeHue U (HyHKIIMOHUPOBaHUe TeHa», «CrHTe3 beska», «I'eHeTUUeCKUd Koy,
«Bupyceo», «baktepuodaru», «CTpoeHue U >xu3HeHHbIM 1uKa Bupyca CITN/a,
6akrepuodara», «Permkarps JTHK».

Ob6opyoBaHMe: MoAeTU-aIIMKaluy «Y nBoeHre [THK ¥ TpaHCKpUMILIUS»,
«buocuHTe3s 6enka», «CTpoeHue KIeTKN», Mojiesib CTPYKTyphl JJHK.

Tema 5. PasMHOXeHHe ¥ MHAUBH/ya/IbHOEe Pa3BUTHE OPraHU3MOB.



K/ieTouHbIM UK, WIX >KU3HEHHBIM I[UK/A KaeTKu. VHTepdasza U MHUTO3.
[Tpoueccel, mporekawomve B uHTepdase. Permkaiuss — peakuuss MaTPUYHOTO
cunre3a [JHK. CrpoeHne xpomMocoMm. XPOMOCOMHBIM Habop — KapUOTHIL
IWruioniHbIi W TraryiouJHBIA ~ XPOMOCOMHBIE ~ Habophl.  XpOMaTHpBI.
LluTosioruuecke OCHOBBI pasMHOKEeHUSI W  MHJWBU/YaJIbHOTO  Pa3BUTUS
OpraHM3MOB.

Henenvie kietku — muto3. Craguu murto3a. IIporeccsl, rpoucxosiiye Ha
pa3HbIX CTafusIX MUTO3a. bruosiornueckuii CMbIC/1 MUTO3a.

[Tporpammupyemasi Tubesnb KJIeTKU — arioriTo3.

dopmbl pa3MHOXKeHUsI OpraHrM3MOoB: Oecriosioe U 1osioBoe. Bujpl 6ecriosioro
pa3sMHOXKeHMS: [leJileHWe HaJBoe, TII0YKOBaHWe OJHO- U MHOI'OKJ/IETOYHBIX,
criopoobpa3oBaHue, BereTaTiBHOe pa3MHOKeHHe. VICKycCTBeHHOe KJIOHMpOBaHHe
OpraHu3MOB, ero 3HauyeHue [Jis CeIeKLUU.

[TosoBOE pa3MHOKeHUe, ero OTJIMUKS OT H6ecrosioro.

Merio3. Ctaguu mero3a. [Iporieccel, MpoUCXoAse Ha CTausiX MeKo3a.
[ToBegenue xpomocoMm B Meko3e. KpoccunroBep. buosiornueckuii CMbICT U
3HayeHue Meno3a.

['ameToreHe3 — miporiecC 00pa30BaHUs TIOJOBLIX K/I€TOK Y JKMBOTHBIX.
[TosioBBIE >Keme3bl: CEMEHHUKH W SIMUHMKH. OOpa3oBaHHe W pa3BUTHE TTOJIOBBIX
KJIETOK — TameT (CriepMaro30u/, SMLeK/IeTKa) — CrepmMaToreHe3 U OBOreHes.
Oco0eHHOCTH CTpOeHHusi SIWIeKIeTOK M crepMaro3ouoB. OTIofoTBOpeHue.
[TapTeHorenes.

WuauBuayanbHOe pa3BuThe (OHTOTeHe3). OMOpHOHATbHOE pa3BUTHE
(sMbpuoreHes). OTarbl SMOPUOHATILHOTO Pa3BUTHSL Y TMO3BOHOUHBIX JKUBOTHBIX:
npobsieHre, TacTpy/siiusi, opraHoreHe3. ITocTamMOpuoHanbHOe pa3BuTHe. THIIBI
MOCTAMOPHOHA/ILHOTO Pa3BUTHS: TIPSMOe, HerpsiMoe (JIMUMHOYHOe). BiusiHue
Cpelbl Ha Pa3BUTHE OPraHMU3MOB, (haKTOPbI, CITOCOOHBIE BBI3bIBATH BPOKAEHHBIE
YPOZCTBa.

PocTt u pasButve pacteHnid. OHTOreHe3 LIBETKOBOI'O pPaCTeHHs: CTPOEHHE
CeMeHHU, CTaIuu Pa3BUTUS.

JleMoHcTpanuu:

Tabsmuiel 1 cxeMbl: «®OpMBI pPa3MHOXKEHHSI OPraHHU3MOB», «IBOMHOe
OMIOJOTBOPEHHE Y LIBETKOBBIX pacTeHWM», «BeretaTBHOe pa3MHOXXeHUE
pacteHuii», «JlemeHrie KieTku Oakrepuii», «CTpoeHHe TIOJIOBBIX KJIETOK»,
«CTpoeHue XpomMoCOMbI», «KneTounbl mkKI», «Permukauus JHK», «Mwuto3s»,
«Meio3», «[Ipsgmoe 1 Henpsimoe pa3BUTUE», «I'ameTOreHe3 y M/IEKOMUTAIOIIUX U
yeji0BeKa», « OCHOBHbIE CTaiUM OHTOT'eHe3a».

ObopypoBaHue: MUKPOCKOT, MUKporiperiapatel  «CriepmMaTo30U/bl
MJIEKOITUTAIOLLero», «SHlleKieTka MJIeKonurarolero», «KaproknHes B KieTkax
KOpelllKa JiyKa», MarHuTHas MoJe/b-anryiMKalus «/leieHue KIeTKu», MOJe/b
OHK, Mmozenb MeTadasHOM XpOMOCOMBI.

JIaGopaTopHbIe ¥ MPaKTUYeCKHe padoThI:



JlabopaTtopHasi pabora Ne 3. «HabstogeHve MWTO3a B K/IeTKaX KOHUHKA
KOpellIKa JiyKa Ha TOTOBbIX MUKpPOIIperaparax».

JlabopaTopHasi pabora Ne 4. «/3yueHue CTPOEHHUsI TOJIOBBIX K/IETOK Ha
rOTOBBIX MUKpOIIperaparax».

Tema 6. Hac/ieaCTBeHHOCTb M H3MEHUYUBOCTh OPraHU3MOB.

[Ipenmert U 3aauu reHeTUKU. IcTopus pa3sBUTHs reHeTUKU. Posib Liutosioruu
¥ 5MOPHOJIOTUM B CTAHOBJIEHWM TeHeTHWKU. BKJaJ, pOCCHICKMX M 3apyOeKHBIX
YUéHBIX B pa3BUTHe TeHeTMKA. MeToAbl TeHeTUKH (rubpuaonIoruuecKu,
LATOreHeTUYeCKUH, MO/eKyasipHO-TeHeTuueckuii). (OCHOBHble TreHeTUYecKue
NMoHATUS. ['eHeTHUeCKass CUMBOJIMKA, UCIO/Ib3yeMasi B CXeMax CKpellvBaHUM.

3aKOHOMEPHOCTU HacJjle[J0BaHUs MPU3HAKOB, yCTaHOB/IeHHbIe ['. MeHzesneMm.
MoHorubpusHoe CKpellliBaHUWe. 3aKOH eAWHO-00pa3usi TUOPUAOB TepBOTO
rokosieHus. [IpaBusio JOMUHUPOBaHWA. 3aKOH paclieryieHus prU3HakoB. ['uroresa
yuCTOTHI rameT. [To/sTHOe 1 HeroJIHOe JOMUHMPOBaHUe.

[urubpugHoe  CKpeluBaHWe. 3aKOH HE3aBUCHMOIO  Hac/el0BaHUS
NpU3HAKOB.  L[dTOoreHeTMUeCKWe  OCHOBBI  JAWTHOPUIHOTO  CKpeIlBaHUS.
AHnanu3upymollee ckpeluBaHue. Vcriop30BaHue aHa/IM3UPYIOLLEero CKpelyBaHus
IIsI OTIpe/ie/IeHHsI TeHOTHIa 0CO0H.

CuernjieHHOe HacjelloBaHHWe TIpHU3HaKoB. Pabora T. MopraHa 1o
CLIeIVIeHHOMY HacJiefloBaHUIO reHOB. HapylilieHve clervieHus FTeHOB B pe3yJibTaTe
KPOCCHHT'OBepa.

XPpOMOCOMHas TeopUs Hac/leICTBeHHOCTHU. ['eHeTUUeCKUe KapThl.

['eHeTuka mosia. XpoOMOCOMHOe OripefiesieHre 1oJjia. AyTOCOMbI M [10JIOBbIe
XpOMOCOMBI. ['OMoOramMeTHble ¥ reTeporameTHble oOpraHusMbl. HaciegoBaHue
TIPU3HAKOB, CLIETVIEHHBIX C TTOJIOM.

V3MeHUrBOCTb. Buppi VM3MEHUYMBOCTU: HeHacJieICTBeHHas 51
Hac/ieqcTBeHHas. Posb cpefbl B HEHAC/le[CTBEHHOW  W3MEHUYMBOCTH.
XapakTepucTuka MOAUGUKAI[MOHHOM HW3MEHUMBOCTU. BapuallMoHHBIA psifl U
BapualMOHHasi KpuBasg. Hopma peakuyuu mipusHaka. KosimyecTBeHHble U
KaueCTBeHHbIe TPU3HAKUM M KX HOpMa peakiuu. CBOMCTBa MOAUGMUKALMOHHOU
VM3MEeHUYUBOCTH.

HacnencTBeHHasi, WM TeHOTUIIAYECKasi, W3MeHUMBOCTh. KoMOWHaTHBHast
W3MEHUMBOCTb. Meii03 U TIOJIOBOM TIPOL[eCC — OCHOBAa KOMOWHATHBHOU
M3MeHUMBOCTU. MyTal[MOHHasi U3MeHUMBOCTb. Knaccudukaiiys MyTaliuii: TeHHbIe,
XPOMOCOMHbIe, TeHOMHbIe. YacToTa ¥ NMpUUUHbI MyTaldid. MyTareHHbie ()aKTODBbI.
3aKOH rOMOJIOTMUYeCKUX PSiZIOB B Hac/ieICTBeHHOU u3MeHurBocTy H. V. BaBusiosa.

BHesiiepHasi Hac/1eICTBEHHOCTb U U3MEHUYMBOCTb.

['eHeTHKa uyesioBeka. Kapuotun uenoBeka. OCHOBHbIE METOJbl T€HETUKU
ye/I0BeKa: TeHeajlornueCcKuii, O/IM3HeLI0OBbIA, [IMTOreHeTUUeCKUM, OMOXHUMUUeCKUH,
MOJIEKY/ISIPHO-TeHeTUUeCKHUM. CoBpeMeHHoe onpeziesieHye reHOTHIIA:
TIOJTHOTEHOMHOE CeKBEHUPOBaHWE, TeHOTUIMPOBAaHUE, B TOM UHCJIe C TMOMOLLBIO
[ML[P-anam3a. HacnexacTtBeHHble 3a0o/eBaHMs uejloBeKa: TeHHbIe 00JIe3HH,
Oone3Hu € Hac/leJCTBEHHOW MpeApacro/io)KeHHOCTbI0, XPOMOCOMHbIe 0O0JIe3HHU.



ComaTtnueckve W TreHepaTHBHble MyTalud. (CTBOJIOBble K/IeTKUA. [IpUHLIUIIBI
3710pOBOT0 00pasa >KU3HH, IUarHOCTUKU, TTPO(GUNIAKTUKY U JieueHUs] TeHeTHUeCKUX
bone3neli. MenuKko-reHeTHYeCKOe KOHCY/bTHPOBaHUe. 3HaueHUe MeAWL[MHCKON
TeHeTHKH B MpeIOTBpallleHNH U JieueHUH TeHeTUueCKuX 3a0o/ieBaHui yesioBeKa.

JleMoHCcTpanuu:

IToptpetsi: I'. Menpens, T. Mopras, I'. ge ®pus, C. C. HerBepukos, H. B.
Tumodees-Pecockuii, H. V1. BaBunos.

Tabmbl u  cxembl:  «MoOHOrMOpHUIHOE  CKpell[MBaHWe W  €ro
LIATOreHeTHYeCKasi OCHOBa», «3aKOH pacllerieHUusi M ero LUTOreHeThuyecKast
OCHOBa», «3aKOH UWCTOTbI  ramer»,  «JlurubpugHoe  CKpeIdBaHUEe»,
«JuTo/moriyeckue  OCHOBBbI ~ AWTMOPUIHOTO  CKpelUBaHUs»,  «Melio3»,
«B3aumopeiicTBUe a/ie/lbHbIX TeHOB», «['eHeTWueckrWe KapThl pacTeHMM,
JKUBOTHBIX U 4YesloBeKa», «['eHeTHka rmoma», «3aKOHOMEPHOCTH HacCJie[0BaHUs,
CLe[VIEHHOI'O C TII0JIOM», «KapuhOTUIIbI YesioBeKa U JKUBOTHBIX», «Bubl
M3MEHUMBOCTH», «Moau(puKalMoHHass W3MeHUMBOCTb», «HacymegoBanue pesyc-
dakTopa», «I'eHeTHKa IrpyIin KpOBU», «MyTal[MOHHasi U3MEHUHUBOCTb».

OOGopyzoBaHuWe: MoOJe/TU-aNIuIMKalid  «MOHOTHOpHHOe CKpeIiBaHUe»,
«HemonHoe JoMuHUpOBaHUEe», «urnOpuaHoe CcKpeluBaHUe», «llepekpécT
XPOMOCOM», MUKPOCKOIT U MUKpoOTIipernapar «/Ipo3oduia» (HopMa, MyTauy (OpMbI
KPbI/TbeB U OKpacKu Tesia), repbapuii «I'0pox 1oceBHOM».

JIabopaTopHbIe U MpaKTHYeCKHe PadoThI:

JlabopaTtopHast pabora Ne 5. «V3yueHHe pe3y/bTaTOB MOHOTUOPHAHOTO M
AUTUOPUTHOTO CKpeIMBaHus Y AP030(H/Ibl Ha TOTOBLIX MUKpPOIIperiapaTax».

JlabopaTopHast pabota Ne 6. «/3yueHne Mo qudUKaIMOHHON N3MEeHUYHUBOCTH,
MOCTPOEeHWe BapUaLMOHHOTO PsAZia U BapUALMOHHOM KPHUBOW».

JlabopaTopHast pabota Ne 7. «AHamu3 MyTali y Ap030(dU/Ibl Ha TOTOBBIX
MHUKpOIIperiapaTax».

ITpakTueckass pabora Ne 2. «CocTaBieHWMe W aHa/M3 POJ[OCIOBHBIX
yesioBeKa».

Tema 7. Cenekusi opranu3MoB. OCHOBBI 0MOTEXHOJ/IOTHH.

Cenek1ig KaK HaykKa U IpoLiecC. 3apoK[eHue CejleKLIUM U JOMeCTHUKaLUs.
Yuenue H. V1. BaBuioBa o LieHTpax MPOMCXOKAEeHNs U MHOT00Opa3usi Ky/IbTYPHbIX
pacTeHu. LIeHTpbI NPOMCXO0KAEHUS JOMAalIHUX KUBOTHBIX. COPT, MOPO/a, LITaMM.

CoBpeMeHHbIe MeTO/bI CeNeKI[MH. MacCOBBIM U MHAWUBUAYaTbHbBIN 0TOOPHI B
CeJIeKL[MM pacTeHWU U JKMBOTHBIX. OLleHKa 3KcTepbepa. bim3kopozacTBeHHOe
ckpeiBaHue — WHOpuAuHr. Ywucrasi suHus. CKpellliBaHWe UMCTBIX JIMHUM.
[etepo3uc, umu TubpuaHas cuia. HepoacTBeHHOe CKpelljuBaHUe — ayTOPU/IWHT.
OtpanénHast rubpuau3sanus u eé ycrexu. MIcKycCcTBeHHbIN MyTareHe3 v rolyueHue
MOJIATVIONZI0B. [IoCT)KeHus Ce/leKLIMA PaCTeHUM, )KUBOTHBIX U MUKPOOPraHW3MOB.

buoTrexHo/sI0TUsl Kak OTpac/b TPOU3BOACTBA. ['eHHass WH)KeHepus. ITaribl
co3manus pekoMmOmHaHTHOM JIHK u TpaHcreHHeix opraHu3moB. KieTouHas
uHkeHepusi. KyieTouHble Ky/abTypbl. MUKDPOK/IOHa/IbHOE pa3MHOKEHHE paCTeHHUH.
KyioHupoBaHWe BBICOKOINIPOJYKTHMBHBIX  Ce/IbCKOXO3WCTBEHHBIX OPraHU3MOB.



OKojiornueckie M 3TMYeckue  mpobsembl. ['MO  —  reHeTHYeCcKH
MOAUGUIMPOBaHHbIE OPTaHU3MBbI.

JemMoHCcTpauuu:

[Toprpetsl: H. W. Basunos, 1. B. Muuypus, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabsuiel ¥ cxXeMbl: KapTa «LIeHTpBHI TIPOUCXOXKIEHUS W MHOT000Opa3us
KY/JIbTYPHBIX pacTeHUn», «[1oposbl JTOMaIIHUX KUBOTHBIX», «COpTa Ky/IbTYyPHBIX
pacteHmi», «OTaanéHHas rTubpuansanys», «PaboTel akagemuka M. @. liBaHoBa»,
«[Momurnnougusi», «O6bekTbl OHOTexHOMOTHNY, «KileTouHble KYJIbTYphl W
KJIOHHpOBaHUe», « KOHCTpyrpoBaHue U epeHoC reHOB, XPOMOCOMY.

O6opyaoBaHUe: MY/ISDKU TVI0I0B U KOPHETIOZI0B AUKUX (POPM U KY/IbTYPHBIX
COpPTOB pacTeHui, repbapuii «CenbCKOX035HCTBEHHbIE PACTEHUSI».

JlabopaTopHbIe U MpaKTHYeCKHe PadoThI:

OKckypcuss «OCHOBHbIE MeTO/Ibl U [IOCTHMKEHUS] CeJIeKIIUM paCTeHUd |
JKUBOTHBIX (Ha CeJIeKLIMOHHYHO CTaHLUIO, IJIeMeHHYH0 bepmy,
COPTOHWCITBITaTeIbHBIA ~ yYaCTOK, B  TeIJIMYHOE XO35HCTBO, J1abOpaTopuio
arpOyHUBEpPCUTETAa WIX HAYUHOTO LIEHTPa)».

11 K/TACC

Tema 1. Bo/TIOIMOHHAA OMO/IOTHS.

[IpeanochIKM BO3HUKHOBEHUS] 3BOJIFOLIMOHHOM TEOPUM. OBOFOLIMOHHAS
Teopusi U eé MecTo B Ouonoruu. BiusiHue 3BOMIOIMOHHON TEOpWH Ha pa3BUTHE
buonoruu 1 APyryux Hayk.

CeugerenscTtBa 3BOMOLMH. [lameoHTo/NOrMYecKre: TOCIeA0BaTeTbHOCTD
MOSIBJIEHUSI BU/IOB B T[a/IeOHTOJIOTUUECKOW JIETOMMCH, MepexoHble (OPMBIL.
buoreorpaduueckue: cxoCTBO U pa3nuuue GayH U ¢Jiop MaTEPUKOB U OCTPOBOB.

OMOpHoIoTUUeCKre: CXOACTBA W Pa3Iuuusi SMOPHOHOB pa3HbIX BH/OB
M03BOHOUHBbIX. CpaBHUTEbHO-aHATOMHUYECKHE: TOMOJIOTUYHbIe, aHAa/JIOTMUHbIE,
pPyAMMeHTapHbIe OpraHbl, aTaBU3MbI. MOJEKY/ISIPHO-OMOXUMHUECKHE: CXOZCTBO
MEeXaHW3MOB HAaC/e/ICTBEHHOCTY W OCHOBHBIX MeTabO0/MUecKuX IyTed y Bcex
OpraHH3MOB.

OBo/moLMoHHas Teopus Y. [lapBuHa. IIpeAnocChuIKM BO3HUKHOBEHUS
napBUHMU3Ma. [IBWKyll[ie CW/IbI 3BOJIOLMM BUAOB TI0 JlapBHHY (M30BITOUHOE
pa3MHOKeHHWe TIPYU OrPAaHUYEHHOCTH PeCcypCoOB, HeorpeenéHHasi W3MEeHUYUBOCTD,
6opnba 3a cylijecTBOBaHUe, eCTeCTBEeHHBIN 0TOOP).

CunTeTtnueckas Teopus 3BomoLnn (CTI) U eé 0CHOBHBIE MOJIOKEHUS.

MukposBosironus. [Tonynsiiysa Kak eIUHULA BUIa U SBOJIIOLIUN.

[Brkyiue cunbl ((hakTopbl) SBOJIIOLMM BUJIOB B TIpUpoZe. MyTallMOHHBIM
rpoilecC ¥ KoMOWHATHBHas W3MEHUMBOCTb. [lOMy/siOHHBIE BOMHBI U JApeud
reHoB. V307111151 1 MUATpal[ys.

EcTecTBeHHBIM 0TOOp — Harpap/sOmUA  (akTop 3BOJIOLMHK. DOpPMBI
ecTeCcTBeHHOTO oTOopa.



[Tpucrioco6/1eHHOCTh OpraHU3MOB KakK pe3y/bTaT 3BOJOLMU. [Ipumepbl
niprcrocobieHnii y opranu3MoB. ApoMopd0o3bl U UJU0-alanTallvu.

Bug u  BugoobpaszoBaHue. Kpurepuu Buga. OcHOBHble  (hOpMBI
BUZI000pa3oBaHus: reorpadruueckoe, SKOJI0rHYecKoe.

MakposBomorus. PopMbl  3BOMIOLMU:  (PUIeTHYeCKasi, [JUBepreHTHasl,
KOHBepreHTHasi, rapasuienibHasi. HeoOpaTUMOCTb 3BOJTIOL[UM.

[IpoucxokeHve OT HecreLaJau3upOBaHHbIX NpeakoB. [Iporpeccupyroias
crieLiuanusanysa. AjarnTuBHas pajgyarus.

JdeMmoHcTpanuu:

[Toptpetsi: K. JIunnel, XK. b. Jlamapk, Y. /lapeuH, B. O. KoBaneBckuii, K. M.
bap, O. I'ekkenb, @. Mrosiiep, A. H. CeBepLiOB.

Tabsuiiel 1 cxeMbl: «Pa3BuTHe OpraHUUeCKOTO MUpa Ha 3emiie», «3apo/IbIln
MT0O3BOHOYHBIX  JKUBOTHBIX»,  «ApXeonTepukc», «®opmbl  6GOpepOBI  3a
CyIiiecTBoBaHUe», «EcTecTBeHHBIM OTOOP», «MHOroobpasue COPTOB pacCTeHUi»,
«MHoroobpa3sue IIOpoJ,  JKUBOTHBIX», «ITonymaumm», «MyTaroHHas
W3MEHUMBOCTb», «Apomopdo3bl», «Mauoaganrtaium», «OOIasi gereHepariys»,
«/[IBUKyIMe Cuabl 3BOJIIOLMNW», «Kapra-cxema wMapuipyra mnyreniectsus Y.
HapBuHa», «bopnba 3a cymlecTtBoBaHue», «IIprcnocobIeHHOCTh OpraHU3MOB»,
«['eorpadmueckoe BU1000pa3oBaHKe», « IKOJOTHUECKOe BUJ000pa30BaH1e.

Ob6opyoBaHMe: KOJUIEKLIMS HACEKOMBIX C pa3/MUHBIMU TUTIAMU OKPaCKH,
Habop TIOZOB W ceMsiH, KosuteKiuysi «[Ipumepnl 3all[UTHBIX TIPUCIIOCOOIeHUN Y
JKUBOTHBIX», MOZe/ib «OCHOBHBIE HarpaB/eHWs 3BOIOLUW», 00BbEMHasi MoOJenb
«CTpoeHue rojIoBHOT0 MO3ra IO3BOHOYHBIX».

buoreorpadguueckass KapTa Mupa, KoyuieKiusi «®DopMbl COXpaHHOCTH
HMCKOIaeMbIX >KMBOTHBIX M PpaCTeHWM», MoOJesb anrvkauus «llepekpéct
XPOMOCOM», BJlayKHbIe rperiapartsbl «Pa3BuTre HaceKOMOro», «Pa3BuTue JIAT YLLK,
MUKporpenapar «/Ipo3oguna» (Hopma, MyTaLyy (POpMbI KPbUTbEB M OKPACKH Tea).

JIaGopaTopHbIe U MPaKTHYeCKHe padoThI:

JTaboparopHasi pabora Ne 1. «CpaBHeHHe BW/IOB 10 MOP(HOJJIOTHUECKOMY
KPUTEPHIO».

JTaboparopHast pabota Ne 2. «OrnrcaHue TIPUCITIOCOO/IEHHOCTH OpraHu3Ma 1
eé OTHOCUTE/IbHOT'O XapaKTepa».

TemMa 2. Bo3HUKHOBeHUe U pa3sBUTHe )KM3HM Ha 3eMie.

[JoHayuHble IpejCTaB/IeHUs O 3apOKAeHWU >KU3HU. HayuHble ruroresbl
BO3HUKHOBEHHUSI >XU3HM Ha 3emse: abuoreHe3 U TaHCIepMus. XHUMUYecKas
5BO/IOLMS. AOMOTeHHBbIM CUHTe3 OpraHUuecKuX BeIleCTB W3 HeopraHUuecKux.
OKCIeprMeHTa/IbHOe TTOATBEePKeHre XMMAUeCKOr 3Bo/ioLU. HavasbHble 3Tarsl
buonornueckoit 3Bosroiuu. ['unore3a PHK-mupa. @opmupoBaHre MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHe IIPOTOK/IeTKU. [lepBble KjIeTKM Y KX 3BOJIIOLUA.
@opMHUpOBaHME OCHOBHBIX I'PYIIII JKUBbIX OPraHM3MOB.

Pa3BuTue xu3HM Ha 3emsie 10 3pam M nepuogam. Kartapxeu. Apxelickasi U
npoTepo3oiickasi 3pbl. [laseo3oiickass 3pa W e€ Tepuofibl: KeMOPHICKU,
Op/IOBUKCKWM, CUTYPUHUCKWH, IEBOHCKWH, KAMEHHOYTO/TbHBIN, IEPMCKUM.



Me3o030iicKasi 3pa U eé Mepuo/Ibl: TPUACOBBIM, FOPCKUM, MeTOBOM.

KaitHo30MCKasi 3pa U €& Tepuofbl: TajleOreHOBbIM, HEeOreHOBBIN,
AHTPOTOTe€HOBBIU.

XapakTeprcTHKa KaUMaTa U reosiornueckrx mporeccoB. OCHOBHbIE 3Taribl
5BOJIFOLIMM PACTUTENIbHOTO W >XMBOTHOTO Mupa. ApoMop(o3bl y pacTeHUud U
JKUBOTHBIX. [TosiB/ieHre, pacliBeT U BbIMUpaHWe TPYIIT KUBbIX OPraHW3MOB.

CucremMa OpraHMyeckoro Mupa KakK OTpakeHHe 3BOJIOLMH. OCHOBHBIE
cucTeMaTHU4eCcKre TPynibl OPraHu3MOB.

OBOJIIOLMS YesioBeKa. AHTPOIOJIOTMs KakK HayKa. Pa3BuTHe Tipe/icTaB/IeHUM O
MPOUCXOXXIEeHU uenoBeKa. MeToabl u3yueHUsi aHTporioreHe3a. CxojacTBa M
pa3IMyuus yesoBeKa U KMBOTHBIX. CHCTeMaThuecKoe MoJIoKeHHe vesioBeKa.

Oewxyimme  cunbl  (pakropbl)  aHTpomnoreHe3a.  HacnencTtBeHHas
W3MEHUMBOCTb M ecTeCTBeHHbIi 0TOop. OOIecTBeHHbIMt 00pa3  ’KU3HHY,
W3rOTOBJ/IEHHE OPY/Uii TPY/Zia, MbIIIIEHUe, PeUb.

OcHOBHBbIE CTa/IuM U BETBU 3BOJIIOLIMHY YesioBeKa: aBCTpasIonuTeKy, YenoBek
ymenbiii, YenoBek mipsaMoxozsimii, YesoBek HeaHjepTanbCKuii, YenoBek
pa3yMHbIii. HaxoJKd HCKOMaeMbIX OCTAaTKOB, BpPeMsl CYIIIeCTBOBaHHs, 00J1aCThb
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3ra, 006pa3 >KH3HH, OPYAUS.

YenoBeueckre pacbl. OcHOBHble  OO/blIMe  pachkl:  eBpPOMeOUHast
(eBpa3uiickasi),  Herpo-aBCTpajioMJHas  (9KBaTOpHaJibHAas),  MOHTOJIOUHAs
(asmaTcko-amepukaHcKasi).  UepTbl  MpUCIIOCOOEHHOCTH  TpeZCTaBUTe el
yesioBeuUeCKMX pac K YC/IOBUSIM CyllleCTBOBaHMs. EJMHCTBO 4esioBeueCcKHUX pac.
Kputuka pacusma.

JleMoHcTpanun:

[Toptpetsl: ®. Penn, JI. Ilactep, A. M. Onapun, C. Munep, I'. FOpu, Y.
[apBuH.

Tabmupbl U cxembl: «Bo3HukHOBeHMe COJIHEUHOM CUCTeMbI», «Pa3BUTHE
OpraHuyeckoro wmupa», «PacturenbHas KneTka», <« KMBOTHas  KJIeTKa»,
«[Tpokapuotuueckasi KieTtka», «CoBpeMeHHasi CUCTeMa OpraHWUYecKOro MHpa»,
«CpaBHeHHe aHAaTOMUUECKHWX UYepT CTPOEHHUS uelloBeKa M UYel0BeKOOOpa3HbIX
00e3bsii», «OCHOBHBIE MeCTa I1aJIeOHTOJIOTUUECKUX  HAXOAOK  TPeJKOB
COBPEMEHHOI0 uejioBeKa», «/lpeBHelime moan», «/peBHue moam», «[lepBble
COBpeMeHHbIe JIFOZiN», «e/loBeuecKre pachi».

O6GopyznoBanue:  mynsoku — «[IporcxoxkaeHne — desoBeka»  (OrOCTBI
aBCTPaJIONMTeKa, MUTEKAHTPOIa, HeaH/epTasblla, KPOMaHbOHLIA), C/IEeNKU WU
1300pakeHWs] KaMeHHBIX OpPYAMM TepPBOOBITHOTO uesioBeKa (KaMHHU-UOTIIEpPHI,
pyowna, ckpebsia), TeoxXpoHojoruueckass Tabnuila, KoJmekius «Dopmbl
COXPaHHOCTU UCKOTIaeMbIX XKUBOTHBIX U paCTEeHUI».

JlabopaTopHbIe U MPAKTHYeCKHe PadoThI:

[MTpaktryeckast pabora Ne 1. «/3ydyeHre UCKOTIaeMbIX OCTaTKOB paCcTeHU U
JKUBOTHBIX B KOJUTEKLIUSIX».

OKCKypCHsi «DBOJIOLMSI OPraHuyeckoro Mupa Ha 3emsie» (B eCTeCTBEeHHO-
Hay4HbIM WU KpaeBelueCKUi My3ei).



Tema 3. OpraHu3mMsl 4 OKpy’KaroLlas cpeja.

OKO0JIOrus KakK Hayka. 3aZjauu U paszebl 3K0JIOrMU. MeTobl 9KO/I0THUeCKUX
VCCIeIOBAaHUN. DKOJIOTMUeCKOe MUPOBO33peHrEe COBPEMEHHOTO Ue/l0BeKa.

Cpenbl 06UTaHUSI OPraHW3MOB: BOZHAsl, Ha3eMHO-BO3/YIIIHasl, [MOUBEHHas,
BHYTPUOpPraHU3MeHHasl.

Okonoruueckre (akrtopel. Kiaccudukanys 35Koa0ruuyeckux (hakTopoB:
abuotrueckre, OWOTUYECKHMe U aHTpOTOreHHble. [leliCTBHE 9SKOTOTMYECKUX
(hakTOpOB Ha OPraHU3MBblI.

AbuoTtrueckue (akTOpLI: CBeT, TemMriepaTypa, BIa)KHOCTb. DoTorepruogusm.
[TpucriocobneHusi OpraHU3MOB K  JIelCTBHI0O  abMOTHMUeCKuX  (HaKTODOB.
buosiornueckue puTmsl.

buotuueckre  QakTopel.  Buabl  OMOTHYECKMX  B3auUMO/IeHCTBUIA:
KOHKYPEHLIYs1, XUIIHUUeCTBO, CuMOM03 U ero ¢opmel. [lapasuTusm, Koormeparus,
MYTyaju3M, KOMMeHcanu3M (KBapTHPAHCTBO, Hax/ieOHUYECTBO). AMEHCaN3M,
HelTpasm3M. 3HaueHHWe OHMOTHYECKMX B3aUMOJENCTBUM [Jisi CYIeCTBOBAHUS
OpPraHU3MOB B ITPUPOJHBIX COODII[eCTBAX.

OKOJIOTMYecKre XapakTepUCTUKU nomnyasauuu. OCHOBHbIE I10Ka3aTeau
TIOMYJIALMU: YUC/IEHHOCTb, IUIOTHOCTb, POXJAaeMOCTb, CMEpPTHOCTb, MPUPOCT,
MUrpanus. [JuHaMyKa 4yMC/IeHHOCTH TIOIYJISILUU U €€ peryJisiLiusl.

JleMoHcTpanuu:

[MToptpetsr: A. 'ym6onbaT, K. @. Pynbe, 3. ['ekkenb.

Tabsuiel 1 cxembl: KapTa «IIpupogHbie 30HBI 3eMn», «Cpeabl oOuTaHUsS
OpraHu3MoB», «®doronepuoausm», «llonynsiuum», «3aKOHOMEPHOCTH pOCTa
YMCIEHHOCTHU TONYJ/ISIUUA UHPY30pUU-TypenbKu», «[1ulleBbie 1enm».

JIabopaTopHbIe U MpPaKTHYeCKHe PadoThI:

JlabopaTopHast pabota Ne 3. «MopdoJsiornueckrie 0COOeHHOCTH PacTeHUI U3
pa3HbIX MeCT 0OUTaHUsI».

JlabopatopHasi pabota Ne 4. «BnusiHre cBeTa Ha POCT U pa3BUTHE YePEHKOB
KOJieyca».

ITpakTrueckast pabota Ne 2. «ITofCUéT IMJIOTHOCTH TIOITYJIALIUIA Pa3HBIX BUIOB
pacTeHU».

Tema 4. Coo01iecTBa M 9K0/I0THYeCKHEe CHCTeMbI.

Coo0biecTBo opraHu3amMoB — OuorieHo3. CTPyKTypbl OHOL|eHO3a: BHIOBas,
MPOCTpaHCTBeHHasl, Tpoduueckasi (muieBasi). Bupabl-qomMuHaHThl. CBsi3u B
OuolIeHO3e.

OKosiornyeckre cuctembl (9Kocuctembl). [loHsiTie 006 53KocucTemMe u
buoreotieHo3e. @PYHKLMOHATbHbIE KOMIIOHEHTbI SKOCHUCTEMbI: TPOJYLIEHTHI,
KOHCYMEeHTBI, pefyLieHTbl. KpyroBopoT Bell[eCTB U MOTOK SHePrUu B 3KOCUCTEMe.
Tpoduueckue (TuiLeBble) ypOBHU 3KocHcTeMbl. [TuiieBble Lieny v ceTu. OCHOBHBIE
TOKa3aTe/M 3KOCHUCTeMbl: OuoMacca, TIPOAYKIUS. JKOJIOTHYeCKWe TMUPAMUJBL:
MPO/IYKI[MM, YHCIeHHOCTH, Ouomaccel. CBOWMCTBA 3KOCHCTEM: YCTOMUHBOCTD,
camoperyJisiuys, passutue. CyKLeccusl.



[Iprpo/iHbie 3KOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. JKOCHCTeMa XBOWMHOTO
VI IIMPOKOJIUCTBEHHOIO Jieca.

AHTpOTIOTeHHbIe  3KOCUCTeMBbL.  ATPO3KOCHUCTEMBL.  YPOO3KOCHCTEMBI.
Burosiornueckoe 1 X03s1CTBeHHOE 3HaUeHUe arpo3KOCUCTeM U ypOOIKOCHUCTEM.

BropasHoobOpasue Kak (hakTop YCTOMUYMBOCTH 3KocucteM. CoxpaHeHHe
buonornueckoro pasHoobpasus Ha 3emrie.

Yuenne B. U. BepHazckoro o 6uocdepe. ['paHuIlbl, COCTaB U CTPYKTypa
o6uochepnl. JKuoe BermiectBO U ero ¢yHkiuu. OcobeHHOcTH OWocdepbl Kak
ryiobasbHONM 3KOCHCTeMbl. [JuHamMuueckoe paBHOBecMe UM oOpaTHas CBsi3b B
6uocdepe.

KpyroBopoThI BelljecTB U OMOreoxuMUUecKre LIUKIIbI 371eMeHTOB (YTieposa,
a30Ta). 30Ha/IbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6uocepe 3eMan. AHTporioreHHbIe U3MeHeHus B 6rocdepe.
['nobasbHbIe 9KOOTHUECKHe TTPOOJIeMBI.

CocyuecTBoBaHue TIPUPO/bI u yeji0BeyeCTBa. CoxpaHeHue
6ropa3HooOpa3susi Kak 0CHOBa ycTowuuBocTH Orochepsl. OCHOBA palOHABHOTO
yIpaB/eHWs T[PUPOAHBIMU pecypcamMud UM UX MCIo/b30BaHue. loCTKeHUs
OuosioruKM U 0XpaHa MPUPO/BbI.

JeMoHcTpanuu:

[TopTpetsi: A. [I)x. Tencnu, B. H. Cykaué, B. Y. BepHackui.

Tabmuipbl u cxembl: «[IuimeBbie Henw», «bHOIIEHO3: COCTaB M CTPYKTYpa»,
«[IpupogHeie coobmectBa», «llerm mnuTaHus», «3IKoJOrHUecKass THPaMHIa»,
«buocdepa 1 uenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTeMaA
XBOMHOrO  Jjieca», «buoneHos Bogoéma», «ArpoueHo3», «l[IpumepHbie
aHTPOTIOreHHbIe BO3/IeICTBUS Ha TIPUPOAY», « BaskHelI1IMe UCTOUHUKY 3arpsi3HeHUsT
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHeliIasi coctapJisitoijasi 6rocdepbi»,
«®akTopbl  gerpajanuu  TouB»,  «[lapHuUKOBbIM  3hdekT»,  «DaKTOpPHI
Pa/IMOAKTUBHOTO 3arpsisHeHus1 Ouocdepwl», «OOmEas cTpykTypa Ouochepbi»,
«PacnipoctpaHenue >ku3HU B Ouochepe», «O30HOBBIM 3KpaH Ouocdepb»,
«KpyroBopor yriiepozia B 6uocdepe», «KpyroBopor a3oTa B IIPUPO/IE».

OOGopyzoBaHKe: Mo/ieMb-alIMKaIUsA « TumiuHble O6UOIIeHO3bI», repbapuii
«PactuTenbHbIe co00IIIeCTBAY», KOIEKIUN «BHOIIeH03», «BpeanuTen BaKHEUIITNX
CeJIbCKOXO03SIMCTBEHHBIX KY/IbTYP», repbapuu U KOJJIEKLUH PaCTeHUH U )KUBOTHBIX,
NIpUHaJ/IeXKalye K pa3HbIM 9K0JI0TMUYeCKUM IpyIiiiam 04HOro Bruja, KpacHas kaura
Poccuiickoii @epiepariuy, W300pakeHWs] OXpaHsSeMbIX BHZOB pacTeHUd U
JKUBOTHBIX.



IVNTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
bNOJIOI'M HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBivMBarOTCsi TpeOOBaHHSI K pe3y/bTaTaM
ocBoeHHs OOyuarol[UMHCS TIporpaMM  cpefHero  obijero  obpa3oBaHMS:
JTMYHOCTHBIM, METaINpeIMETHBIM U TTPeJMETHBIM.

JINUHOCTHBIE PE3YJ/IbTATBI

B CTpyKType NMYHOCTHBIX pe3y/bTaTOB OCBOeHHUs Tpeamera «buosorus»
BbIZleJieHbl C/IeAYIOIHe COCTABJISAIOIIMe: OCO3HaHWe 00yuarol[UMUCS POCCUMCKOMN
IPaKJaHCKON UJIEHTUYHOCTU — TOTOBHOCTU K CAMOPa3BUTHIO, CAMOCTOSITETIbHOCTH
W caMoollpefieJieHUI0, Hajluude MOTHBAal[uM K oOyueHuio  Guosoruy,
1je/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXXJeHWW JUYHOCTA Ha OCHOBe
K/TFOUEBBIX I1[€HHOCTeM W WCTOPUYECKUX TPaAWLIMN pa3BUTUS OHOIOTUYECKOTO
3HaHHsA, TOTOBHOCTh U CTIIOCOOHOCTh OOYYarOIMXCS PYKOBOJICTBOBAThCSI B CBOEH
JesiTeTbHOCTU  1[eHHOCTHO-CMbIC/IOBBIMUA ~ YCTAaHOBKaMU, TIPUCYIIIUMU CHCTeMe
Oouonornueckoro o0Opa3oBaHUs, HaJIWUHe JKOJIOTUYECKOTO TIPaBOCO3HAHWUS,
CTIIOCOOHOCTH CTaBUTh I1€J ¥ CTPOUTD JKU3HEHHbIE TI/IaHBbI.

JINUHOCTHBIE pe3y/ibTaThbl OCBOEHUsI MpeMeTa «bUOMOrHsI» AOCTUTalOTCS B
eIMHCTBe Yy4yeOHOM ¥ BOCTIMTATE/BLHOW [1eATeTbHOCTH B COOTBETCTBHM C
TPaJULIMOHHBIMUA POCCUNCKUMM COLIMOKYJIbTYPHBIMUA, UCTOPUYECKUMH U TYXOBHO-
HPABCTBEHHBIMH 1[eHHOCTSIMH, TIPUHSATHIMU B 00I[eCTBe TIpaBWIaMHd U HOpMaMH
TOBe/IeHHsI ¥ CIIOCOOCTBYIOT TIpolieccaM CaMOTIO3HaHWs, CaMOBOCITUTAHUSI U
CaMOpa3BUTHS, Ppa3BUTHS BHYTDEHHeM TMO3ULUM JIMYHOCTH, TaTPUOTHU3Ma,
yBa)KeHUsI K 3aKOHY U MPaBOIOPS/IKY, Ue/l0OBeKy TpyJa W CTapllieMy MOKOJeHUIO,
B3aMMHOTO YBakeHUsi, Oepe)KHOr0 OTHOIIEeHHS K KYJbTYPDHOMY Hacaeiur0 u
TpaJIMLIUSIM MHOT'OHAIIMOHAILHOTO Hapoza Poccuiickoii denepaiiuu, mipupoje U
OKpY>Karolllen cpeje.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHWS yueOHOro mnpeaMera «buomorys»
JOJDKHBI OTPa)kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYarOIIMXCSI PYKOBOZCTBOBATHCS
chopMHUpPOBaHHOW BHYTPEHHEW TMO3Ul[Med JUYHOCTH, CUCTEMOM I[@€HHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIeHWH, COOTBETCTBYIOIL[UX
TPaJIMIIMOHHBIM 1I€HHOCTSIM POCCHMCKOTO O0O0IIecTBa, pacilidpeHue >KU3HEeHHOTO
OTbITa U OMbITA /IeITeJIbHOCTH B TpOLiecce peaiu3aljiid OCHOBHBIX HarpaB/ieHUM
BOCITUTaTeIbHOU [JIesATeTbHOCTU, B TOM UMCJIe B YaCTH:

1) rpa)x1aHCKOr0 BOCIUTAHUSA:

chOopMHPOBAHHOCTH TPaXkIaHCKOH MO3UI[MH 00y4Jaroierocs Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 00IIleCcTBa;

OCO3HaHHEe CBOMX KOHCTUTYLIMOHHBIX TIpaB M 0O0s3aHHOCTEM, yBakKeHHe
3aKOHa U MpaBOMoOpPs/IKa;



FOTOBHOCTh K COBMECTHOW TBOPUECKOM /[esiTeJIbHOCTA TpPU CO3[aHUU
yueOHBIX TMPOEKTOB, pellleHWH yueOHbIX W TI03HABaTe/bHBIX 3a7iad, BBIMTOTHEHUN
O6uroorMUeCcKUx KCTIePUMEHTOB;

CTIOCOOHOCTh  OTIpeZiesiAiTb COOCTBEHHYIO TIO3WI[MIO TI0 OTHOIIEHHIO K
SIBJIEHUSIM COBPEMEHHOU JKU3HU U OOBSICHATD €€,

yMeHUe YUMTBIBaTh B CBOUX JIEHMCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJIEMCTBUS JIFOZIEN C Pa3HBIMU YOeXXAeHUsMHU, KY/JIbTYPHBIMU 1[eHHOCTSAMU U
COIL[MA/IbHBIM T10JI0XKEHHUEM;

FOTOBHOCTh K COTPYJHUUECTBY B TIpoLiecce COBMECTHOTO BBITIOJIHEHUS
yueOHBbIX, TI03HABaTeIbHLIX M HCCAeI0BaTeNLCKUX 3a7iad, YBa)KUTELHOTO
OTHOIIIEHUSI K MHEHHIO OINMOHEHTOB TIpU OOCY)KAEHWU CIIOPHBIX BOITPOCOB
OMOJIOTHUECKOTO CO/lepIKaHUS;

TOTOBHOCTh K T'YMaHWTApHOM 1 BOJIOHTEPCKOH J1esiTe/IbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJIeHTUYHOCTH,
MaTpUOTH3Ma, YBa)KeHUs K CBOeMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Iiepe/
PoauHoM, TOpAi0CTH 3a CBOU Kpaii, CBOIO0 Po/iHy, CBOM S3bIK U KYJIBTYPY, TIPOIILIOe
Y HacTosilllee MHOTOHAIIMOHAILHOTO Hapo/ia Poccuy;

1[eHHOCTHOe OTHOIIIeHHe K TIPUPOJHOMY Hac/aeUi0 U MaMsITHUKaM TPUPO/bI,
JNOCTKeHUsIM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;

CTIOCOOHOCTh OLIeHMBATh BK/aJ, POCCHHCKUX YYEHBIX B CTAHOBJIEHHE U
pa3BuTHe OWOMOrMM, TIOHMMAHWS 3HAaueHHsT OHO/JIOTMM B TIO3HAHWM 3aKOHOB
TIPUPO/IBI, B JKU3HU UeJI0BEKa M COBPEMEHHOI0 00I1IeCTBa;

ujeiiHast yOeXXIEHHOCTb, TOTOBHOCTh K CAy)KeHUIo U 3aiqure OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

0CO3HaHMe IyXOBHbIX [[eHHOCTeM pOCCUICKOT0 Hapo/ia;

chOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TIOBe/IeHUS;

CTIOCOOHOCTh OIleHMBATh CHTYAl[dI0 W TPUHUMATh OCO3HAaHHBIE DeIleHHS,
OpHEHTHPYSICh Ha MOpalbHO-HPaBCTBeHHbIE HOPMbI U 1[eHHOCTH;

0CO3HaHHe JIMYHOTO BKJ/Ia/ja B TIOCTPOEHHE YCTOMUHMBOTO OYAYIIero;

OTBETCTBEHHOE OTHOIIIeHHEe K CBOMM PO/IUTe/IsIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATUS 1IEHHOCTEM CEeMEeMHOM >KW3HM B COOTBETCTBUU C
TpaguLIMsIMu HapoJoB Poccuu;

4) 3CTeTHYeCKOro BOCITUTAHUSA:

3CTeTUYECKOe OTHOIIIeHWe K MHPY, BK/IIOUasi 3CTeTUKY ObITa, HAy4HOTO U
TeXHUUECKOTO TBOPYECTBa, CTIOPTa, TPYZa, 00111eCTBeHHBIX OTHOILIEHUH;

TOHMMaHK1e SMOL[MOHATbHOTO BO3/IeMCTBUS >KUBOM TIPUPO/Ibl U €€ 1[eHHOCTH;

TOTOBHOCTb K CaMOBBID@&)KEHUIO B Pa3HbIX BUAAX UCKYCCTBa, CTpeMJIeHUe
TIPOSIB/ISITh KaueCTBa TBOPUeCKOW TMYHOCTH;

5) ¢u3nuecKoro BOCHUTAHUA, ()OPMHUPOBAHUA KY/IbTYPHI 3[JOPOBbS H
IMOLMOHA/ILHOTO 0/1ar0mo/Tyumsi:



MOHUMaHWe W peaju3alys 370poBoro W 6e3omacHoro obpasza »KU3HU
(3mopoBoe  TMTaHWe, COOJIFOJeHWEe TUTHeHWUeCKWX TIpaBWI W HOPM,
cba/laHCUPOBaHHBIA PEKUM 3aHATHM W OTAbIXa, Ppery/spHas Gdu3nueckas
aKTUBHOCTH), 0Oepe)KHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHUS K
coOCTBEHHOMY (DH3UUECKOMY M TICUXUUeCKOMY 3/10POBBIO;

MOHMMAaHWe LEeHHOCTU TIpaBWI WHAUBU/YaJbHOTO U  KOJUIEKTUBHOTO
6e30I1acHOTO MMOBeJIeHUs B CUTYAIUsIX, YIPOKAIOIINX 3/J0POBBIO U YKU3HHM JIFO/el;

OCO3HaHKe TIOC/IeZICTBUM U HeNpUSTUS BPeJHbIX MPUBbIUEK (yroTpebseHust
aJIKOT0J151, HADKOTHKOB, KypeHUsl);

6) TPyA0BOI0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHHe 11eHHOCTH MacTepCTBa, TPY/0/ito0ue;

FOTOBHOCTh K AKTHBHOM [IeSITeJIbHOCTHM TEeXHOJIOTUYEeCKOM U COLUaIbHOM
HaTpaB/IeHHOCTH, CMIOCOOHOCTb WHUI[MMPOBATh, IJIAHUPOBATh U CaMOCTOSITE/THHO
BBITIO/THATh TaKYyIO JeATe/IbHOCTB;

HMHTepeC K pa3/iMuHbiM cepam NpodeCcCUOHA/bHOU [1eITeIbHOCTH, YMeHUe
COBepIllaThb OCO3HaHHBIA BBIOOpP OyaAyiied mpodecCHd W peari30BLIBAThH
CcoOCTBEHHbBIE YKU3HEHHbIE TIIaHbI;

TOTOBHOCTb U CITOCOOHOCTb K 00pa3oBaHWI0O U camMo0Opa3oBaHHWIO Ha
MPOTSDKEHWH BCeM KU3HY;

7) 3K0/I0TUYeCKOr0 BOCITUTAHMSA:

9KO0JIOTUYECKH 1jefiecoo0pa3HOe OTHOIIleHWe K TIpUpofie KaK HCTOUYHUKY
JKWA3HU Ha 3eMJie, OCHOBe eé CyllleCTBOBaHUS;

TIOBBIIIIEHNEe YPOBHSI JKOJIOTUUECKOW KyJbTYypbl: TIpUOOpeTeHHe OrlbITa
MJIAHUPOBAHUS TIOCTYNKOB M OLIEHKM WX BO3MOJKHBIX TIOC/T€[CTBUMA  [/is
OKpYy>Karolien Cpe/ibl;

oco3HaHue T/I00a7BPHOT0 XapakTepa SKOJIOTUUeCKUX TpobsieM U TyTed HX
peleHust;

CTIOCOOHOCTh HMCIIOJ/Ib30BaTh IpHOOpeTaeMble TIpU HM3yUeHHUW OHMOJIOTHH
3HaHWSA W yMeHHWsS TpH peIlleHWH TIpo0sieM, CBA3aHHBIX C pal[dOHATbHBIM
TIPUPO/IOTIOIb30BaHHeM  (COOJIO/leHHe  TIpaBWI  TIOBEJIeHUsSI B TIPHUPO/IE,
HarpaB/IeHHbIX Ha COXpaHEHHWe paBHOBECHS B 5KOCHUCTEMaxX, OXpaHy BH/OB,
9KOCHUCTeM, brochepsl);

aKTUBHOE HeMpusAThe [eWCTBUM, TIPUHOCSIIMX BpeJ, OKpY’Karolleu
TIPUPOTHOM Cpefie, YMeHHe TMPOTHO3MPOBaTh HeOJarorpusiTHbie SKOIOTUUeCcKHe
MOC/eACTBYS MPeANPUHAMAaEMbIX 1eUCTBUM U MPeJOTBPAIaTh UX;

Ha/IMuve Pa3BUTOr0 5KOJIOTUUYECKOTO MBILLIEHHUS], SKOJIOTUYECKON KY/IbTYPHI,
OmnbITa eI TeIbHOCTU 9KOJIOTUYECKOU HarpaBJ/IeHHOCTH, YMeHUSs
PYKOBOZCTBOBATbCSI UMH B TI03HABaTe/IbHOM, KOMMYHUKAaTUBHOU U COL[MAJILHOU
MpaKkTUKe, TOTOBHOCTU K yYaCTUIO B MPAKTUUECKOM [1eITeIbHOCTH 3KOJIOTMYeCKOr
HarpaB/IeHHOCTH;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:



c(OpMHPOBAHHOCTb MHPOBO33DEHNs], COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAyKU U OOII[eCTBEHHOW TMPAKTHWKWA, OCHOBAHHOTO Ha Juasore
KYJIbTYP, CIIOCOOCTBYIOIIIEr0 0CO3HAHUIO CBOET0 MeCTa B TMOJIMKY/IbTYPDHOM MUPE;

COBEpILIEHCTBOBAaHKE SI3bIKOBOWM M UWTATe/NbCKON KYJbTYpPhl KaK CpeZCTBa
B3aUMO/NCTBUSI MEXKY JIOAbMU U NTO3HAHUSI MUPA;

ToHMMaHWe creldyKu OWOJIOTUM KaK HayKd, OCO3HaHUSI eé poJid B
(¢bopMHpOBaHMY palLMOHAIBHOTO HAYYHOTO MBII/IEHUS, CO3[AHUW LIeJIOCTHOTO
npe/icTaB/ieHdss 00 OKpy)KarollleM MUpe KaK O eJMHCTBe MPHpPO/JbI, UeoBeKa U
obilecTBa, B TO3HAaHWU TPUPOJHBIX 3aKOHOMEpPHOCTeH U pelleHUd MpobsieM
COXpaHeHus IPUPOJHOTO PaBHOBECHS;

y0exx/1EHHOCTh B 3HAYMMOCTU OMOJIOTUU [/ COBPEMEHHOW LIMBU/IM3aL[UU:
obecrieueHrss HOBOTO YDOBHSI Pa3sBUTUSI MeJULMHBI, CO3[jaHUe IepPCIIeKTHBHBIX
OMOTeXHOJIOTUM, CIOCOOHBIX  pelllaTb pecypcHble  IPo0eMbl  pa3BUTHS
ye/I0BeUeCTBa, MIOMCKa MyTel BbIX0/a U3 I7100aabHBIX IKOJIOTHUECKUX MPobsieM U
obecrieueHuss  TiepexoZia K  yYCTOMUMBOMY  pa3BUTHIO,  paljOHAJILHOMY
MCIO/Tb30BaHUIO0 TIPUPOJIHBIX PecypcoB U (DOPMUPOBAHUIO HOBBIX CTaH/APTOB
JKU3HUY;

3aMHTEPeCOBAHHOCTh B TIOJiyueHUM OHOJIOTUUeCKUX 3HAaHUNM B IIeJIsiX
TMOBLIIIEHUsT  OOLel  KyJbTyphbl, €CTeCTBeHHO-HayYHON TIPAaMOTHOCTH, Kak
COCTaBHOM yacTh (PyHKLIMOHAIBHOM IPaMOTHOCTH oOyuaroimxcsi, opMupyemoit
TIPY U3y4YeHUH OHOJIOTHH;

MOHMMaHHe CYLHOCTH METOZ0B MO03HAHMS, UCII0/Ib3YeMbIX B €CTeCTBEHHBIX
HayKax, CIIOCOOHOCTU WCII0/Ib30BaTh TMIO/yuyaeMble 3HaHUSI [Jid aHaliu3a u
00ObsiCHeHUs! sIBJIeHUM OKPY)Kalolllero MyMpa U MPOUCXOJSIIMX B HEM H3MeHeHWH,
yMeHHe JefiaTb OOOCHOBaHHbIe 3aK/IIOUEHUsi Ha OCHOBe HAay4HbIX (AKTOB U
MMEIOLIMXCS JAHHBIX C Le/IbI0 MOTyYeHUs! JOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITe/TbHO HWCIO/b30BaTh OHOJIOTHUeCKre 3HAHUS [IIs
peliieHust TIPo0JieM B peasibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHWe LIeHHOCTU HayuHOU [esiTeJIbHOCTH, TOTOBHOCTb OCYILEeCTB/ISITh
MIPOEKTHYIO0 U UCC/Ie0BaTeIbCKYI0 /1esTe/TlbHOCTh UHIWBU/Iya/IbHO U B TPYIIIIE;

TOTOBHOCTb UM  CIIOCOOHOCTb K  HerpepblBHOMY 00pa30BaHUIO |
camMo00pa30BaHUI0, K aKTHBHOMY TIOJyUYeHUIO) HOBBIX 3HaHUW 10 OWOJIOTUH B
COOTBETCTBHUM C )KU3HEHHBIMU TIOTPeOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IbTATHI

MertanpeameTHble pe3y/bTaThl OCBOEHUSI yueOHOro TipeMeTa «broJiors»
BK/IIOUAIOT: 3HauWMble [yid (OPMHPOBAaHUS MHPOBO33DEeHUs 0O0yUaroIuxcs
MEXAUCLUTIIMHADHBIEe (MeXXIIpeJMeTHbIe) 0blijeHayuHble TIOHSATHS, OTpa’karollyie
1]eJIOCTHOCTh Hay4YHOW KapTUHbI MHpa U COelu(uKy MeTO[0B II03HaHUS,
WCII0/Tb3YeMbIX B eCTeCTBEHHbIX HayKax (BellleCTBO, SHEPrus, siBleHue, Mpolecc,
CUCTeMa, HayuHbld (PaKT, MPUHLIUI, TUMNOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOopwus,
rccneoBaHye, Hab/ro1eHre, U3MepeHue, SKCIIepUMEHT U IPYTUX ), YHUBePCa/IbHbIe



yueOHble JieficTBUsA  (TTO3HaBaTe/lbHble, KOMMYHUKATHUBHbIE, PpETy/JSTUBHbLIE),
obecmneurBaroiye hopMrpoBaHye GyHKI[MOHATLHOW IPaMOTHOCTH M COIMA/IbHOM
KOMIIETEeHIIUX ~ OOYyYaroIuxcsi, CMOoCOOHOCTh  0Oyuaroluxcsi  HMCIO/b30BaTh
OCBOEHHbIe MeXXJUCIUTI/TMHapHbIe, MUPOBO33peHUYeCKre 3HaHUsI U YHUBepCa/IbHbIe
yueOHbBIe ZIeMCTBUS B IT03HABaTeIbHOM M COI[MATbHOM MPaKTHKe.

MerTanpeaMeTHble pe3y/lbTaThl OCBOEHHWS TPOTPaMMbl CpefHero oOIero
o0pa3oBaHUs [JOJDKHBI OTPaXkaTh:

OB/lafieHHe  yYHHBEPCA/IbHBIMH  y4eOHBIMH  T03HAaBaTe/TbHBIMHU
JeHCTBHSAMM:

1) 6a30BbIe JIOTHYECKHE JeHCTBHS:

caMoCTosATe/IbHO  (OpMy/IMpOBaTb M aKTya/lM3UpoOBaTh  Ipobsemy,
paccMaTpyBaTh €€ BCeCTOPOHHE;

HCII0/Ib30BaTh TIPM OCBOEHWU 3HAHWUW TPHUEMBI JIOTUUECKOTO MBbIIIIeHUS
(aHasmM3a, CUHTE3a, CpaBHEeHUs], KiaccudUKaruu, 00001IeHrsT), paCKpbIBaTh CMBIC/T
OroorMUeCKUX TOHATHM (BBIENSTh WX XapaKTepHbIe MPHU3HAKW, YCTaHABIMBATh
CBSI3U C JIDYTUMU TIOHSTUSIMUA);

onpefensaTh 1ed JesiTeTbHOCTYU, 3a/laBasi MapaMeTpbl U KPUTEPUU MX
JOCTW)KEHUSI, COOTHOCUTD Pe3y/bTaThl JiesiTeIbHOCTH C TIOCTaB/IeHHbIMU 11e/IsIMU;

WCTI0/Tb30BaTh OMOJIOTHUYeCcKHe TIOHATUS [71s1 00BsiCHeHUs (haKTOB U sIBIEHUH
JKUBOU TIPUPO/IbI;

CTPOUTHL JIOTMUECKWe pacCy>kAeHus1 (MHAYKTHBHbIe, JeAyKTHBHbIE, II0
aHa/IOTUU), BBISB/ISATH 3aKOHOMEPHOCTW W TPOTHMBOpeUMsI B pacCMaTpPUBaeMbIX
SIBJIeHUsIX, (hOPMY/IMPOBATh BLIBO/bI U 3aK/TFOUEHMS;

TPUMEHSITb ~ CXeMHO-MOJie/ibHble ~ CpeAcTBa  [J/si  TIpe/CTaB/eHUs
CYII[eCTBEHHBIX CBsi3eil M OTHOIIIEHHH B M3y4aeMbIX OMOOTHYeCKHX OOBEeKTax, a
Tak>ke MPOTHBOPeUNi pa3HOT0 PO/ia, BLISIBJIEHHBIX B pa3/IMUHbIX MHPOPMAaI[MOHHBIX
HMCTOUHHKAX;

pa3pabaThiBaTh TIJIaH pellleHus1 Mpob/ieMbl C YUETOM aHa/M3a WUMEFOIUXCS
MaTepuaibHbIX U HeMaTepHuabHbIX PeCypCOB;

BHOCHUTb KODDEKTHBbI B  [IeATe/IbHOCTh, OlIeHUBaTh COOTBETCTBUE
pe3yJ/IbTaToB 11e/IsiM, OLleHUBaTh PUCKU TI0C/Ie[JCTBUMN JiesiTeTbHOCTH;

KOODJAWHUPOBaTb M  BBINOJHATE paboTy B  YC/IOBUSIX  peasnbHOTO,
BHUPTYabHOTO ¥ KOMOMHUPOBAHHOT'O B3aUMOZEMCTBYSI;

pa3BHUBaTh KPEATHBHOE MBIIIJIEHHE TIPU PeIIeHUH KU3HEHHBIX TTPo0ieMm.

2) 6a3oBBIe HCC/Ie0BaTe/TbCKUE IeCTBUA:

BJIa/leTh HABbIKAMU YueOHO-MCC/ieZioBaTeTbCKOU U TTPOEKTHOM ZiesITe/TbHOCTH,
HaBbIKaMK  paspellieHusi npobjem, CMOCOOHOCTBIO YW TOTOBHOCTBIO K
CaMOCTOSITE/IbHOMY TOMCKY MeTOZIOB pellieHus: TPAaKTUUYeCKUX 3aJay, MPUMeHeHUI0
Pa3/IMYHBIX METO/I0B MTO3HAHUS;

WCTIO/Tb30BaTh Ppa3/UuHble BU/bl JIeSITeIbHOCTH IO TIOJIyYeHUI0 HOBOTO
3HaHWS, €r0 HWHTEepIIpeTalvy, IpeoOpa30BaHUI0 W TMPUMEHEHWI0 B yUeOHBIX
CUTYalLUsIX, B TOM YKCJIe TIPU CO3/IaHUU YUeOHBIX U COI[MaTbHBIX TTPOEKTOB;



(hopMHpOBaTh HayuHbIM TUM MBIIIIEHUS, B/IaJleTb HAyUHOW TEPMUHOJIOTHEH,
K/TFOUeBBIMU TTOHSITUSIMUA Y METO/]aMHU;

CTaBUTb U (OPMYIUpPOBaTh COOCTBeHHbIE 3a/jaud B 00pa30BaTe/IbHOU
AesITe/IbHOCTU Y )KU3HEHHBIX CUTYyaLUsX;

BbISIB/ISITh TIPUYMHHO-C/IE[CTBEHHbIe CBS3M M aKTyaJu3WpOBaTh 3ajauy,
BbI/IBUTATh TMIOTE3y eé pellleHus, HAXOAUTb apryMeHThI /1/151 J0Ka3aTebCTBa CBOMX
yTBep)XJeHUid, 3a/jaBaTh apaMeTpbl U KPUTePUU pelleHus;

aHa/IM3UpPOBaTh TIOJyueHHble B XOJe pelleHus 3a/aud pe3y/bTaThl,
KPUTUUECKU OLIeHUBaTh WX [JOCTOBEPHOCTh, POTHO3MPOBATh M3MeHeHHe B HOBBIX
YCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYal[1sIM, OLIeHUBaTh IPUOOPeTEHHBIM OTIbIT;

OCYIIIeCTBJISITh lle/ieHarpaB/ieHHbIN TMOMCK TepeHoca CpPefiCTB M CIocoOoB
JercTBUs B MpOodeCCUOHAMBHYIO Cpely;

yMeThb TIePeHOCUTh 3HaHUSI B T03HABAaTeIbHYIO U IMPaKTHUUeCKyH 00/1acTH
JKU3He|esITeIbHOCTH;

yMeTh UHTeTPHUPOBaTh 3HaHMS U3 Pa3HBIX MPeAMeTHBIX 00/acTel;

BbIIBUTaTh HOBbIE WJleH, TIpejjjlaraTh OpUIMHa/bHble MOAXOAbl U pellleHus],
CTaBUTh NPOO/IEMBI U 3a/jauu, [JOMyCKaroIlye a/ibTepHAaTUBHbIE PellleHusl.

3) pabota c uadopmaruei:

OPUEHTHPOBAThCS B Pa3/IMUHBIX UCTOUYHUKAX MH(OpMaIuu (Tekcte yueOHOrO
rmocobusi, Hay4YHO-TIOMYJ/ISIPHOW  JIdTepaTtype, OWOJOTHYECKUX C/IOBapsAX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3axX [aHHBIX, B VIHTepHeTe), aHa/M3UPOBATh
MHGOPMALHIO Pa3/IMUHbIX BUJOB U (POPM TIpe/iCTaBIeHUs], KpUTUUECKH OLIeHWBATh
eé JOCTOBEPHOCTh U HETIPOTHBOPEUNBOCTb;

¢dbopMyIMpoBaTh 3ampOChl U TIPUMEHSITh pa3/iiyHble METO/IbI MPU TTOUCKe U
orbope Oumosiornueckoii WHMOOPMAIK, HeOOXOAMMOM /ISl BBITTOTHEHUST yUeOHbIX
3ajay;

nprobpeTaTb OMBIT KCII0J/Ib30BaHUST MH(OPMAILMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTW, COBEPILIEeHCTBOBAaTh KY/JIbTYPy aKTHBHOI'O MCIT0/Ib30BaHKsI Pa3/IMUHbIX
TOUCKOBBIX CHUCTEM;

CaMOCTOSITEJILHO ~ BbIOMpaTh  ONTHMalbHYH (OpMy  TIpeZCTaB/eHuUs
Ouosiornyeckoit nHbopMaruu (CxeMbl, TpaUKH, AUarpaMmbl, TaOJTULIbI, PUCYHKH U
Aipyroe);

WCTOMb30BaTh HAyuHbIA fA3bIK B KauyecTBe CpejcTBa Ipu pabore c
Ouosiornyeckoit uMH@OpMaLMel: TPUMeHSTb XUMHUUecKre, (QunMueckue U
MaTeMaTHUeCKrde 3HaKu U CUMBOJbI, (popmysibl, abOpeBUaTypy, HOMEHK/IATypy,
UCTOMb30BaTh U TIpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHe  CPeJCTBa
HarJIsiAHOCTH;

B/Aa/leTb ~ HaBbIKAMM  pacrlo3HaBaHUs M 3al[uThl  HMH(OpPMALUHY,
MH(POPMAaLIMOHHOM 6€30MacHOCTH JIMYHOCTH.

OBjlafileHHe YHUBEPCA/IbHBIMA KOMMYHHUKATUBHBIMH JeHCTBUAMM:

1) o0mieHue:



OCYILIeCTBJISITh KOMMYHMKAL[MK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B /Majiore WM JUCKYCCUU TIO CYI[eCTBY oOCyk7aemoil TeMmbl (yMeHMe 3a/laBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)KJ€HUSI OTHOCUTE/IbHO BBITIOJIHEHUS Tpe/jiaraeMom
3a/lauk, YUUTbIBaTh WUHTEpPEeChl U COTJIaCOBAHHOCTh TMO3ULIUK APYTUMX yUYaCTHUKOB
[IAaJiora Wiv JUCKyCCUM);

pacrio3HaBaTh HeBepOa/ibHbIe cCpeAcTBa OOIeHHs, TOHMMAaTh 3HaueHHe
COLMA/IbHbIX 3HAKOB, MPEeJIOChLJIOK BO3HUKHOBEHHsSI KOH(IMKTHBIX CUTYyal[u,
yMeTb CMSr4aTh KOH(MJIMKTHI U BeCTH TIeperoBOpbI;

B/a/leTb pa3/IMuHbIMU Crioco0amMu 00lijeHUs U B3aUMO/JENCTBYsI, [TOHUMaTh
HaMepeHHsl IPYTUX Jito/iel, MPOsIB/IATh YBa)KUTebHOe OTHOIIIeHUe K coOeceJHUKY
1 B KOppeKTHOU (hopme (hopMy/IMpOBaTh CBOM BO3PaKeHMUS;

Pa3BEPHYTO W JIOTUYHO U3/1araTh CBOKO TOUKY 3peHHsI C HCTOJb30BaHHEM
SI3bIKOBBIX CPE/ICTB.

2) coBMecTHasi iefiTe/IbHOCTh:

TOHUMAaTh Y WCI0/Ib30BaTh TIpeuMylileCTBa KOMaHAHOW U WH/MBU/TyaIbHOM
paboThI TIpU pertieHny 6H0JI0THYeCcKOM MTPo6IeMbl, 000CHOBLIBAaTh HEOOXOJUMOCTD
TIPUMeHEeHHs TPYMIOBLIX (hOPM B3aUMO/[eHCTBHS TIPY PellleHHuH yueOHOM 3a1aum;

BbIOMpATh TEMaTHKy W MeTOZbl COBMECTHBIX [JeHCTBUH C Y4ETOM OOIIMX
WHTEPEeCOB U BO3MOYKHOCTeM KaXK0ro ujieHa KOJIJIeKTUBa;

NpUHUMATh 1[eIM  COBMECTHOW  [leTe/IbHOCTH, OpraHW30BbIBaThb U
KOODJWHUPOBATh JE€WMCTBUS MO €€ MNOCTWKEHUIO: COCTaB/SThb IUIAaH [JeWCTBUU,
pacripefiesiiTb POk C Y4€TOM MHEHUW YYaCTHUKOB, OOCYKIaTh pe3yJbTaTbl
COBMECTHOM paboThI;

OlleHHMBaTh KadyeCTBO CBOETO BK/I3Ja W Ka)KAOTO0 ydyaCTHMKa KOMaHZbI B
00111t pe3y/sbTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

rpejjlaraTb HOBbIe TIPOEKThI, OLIEHWBAaTh W/ed C TI03WLMKA HOBU3HBI,
OpUTMHABHOCTH, TIPAKTUUECKOM 3HAUMMOCTH;

OCYIIIeCTB/ISITh TMO3UTUBHOE CTpaTeruueckoe TIOBe/leHWe B Ppa3/IUuHbIX
CUTYAI[USIX, TIPOSIBJIITE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

OBjlajieHHe YHHMBEPCA/IbHBIMH Pery/isSTUBHBIMHU [IeMCTBUSIMM:

1) camoopranu3anusi:

WCTI0/Ib30BaTh OWOIOTUUeCKe 3HAHWS [T BBISB/IEHWS IPo0OIeM U HX
pellIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYAIHSX;

BLIOMpaTh Ha OCHOBe OHOJIOTUUECKWX 3HAHUW IieJieBble U CMBIC/IOBbIE
YCTAaHOBKU B CBOUX [IeMCTBUSIX U TIOCTYIKAaX MO OTHOLIEHUIO K >KUBOU TIPUPOJeE,
CBOEMY 3/10POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITE/IbHO OCYILeCTB/ISATh MO3HABaTeIbHYI0 [1eATe/TbHOCTh, BbISIBJISATH
npo0JieMbl, CTaBUTh U (POPMY/IUPOBaTh COOCTBeHHBIE 3afiaud B 0Opa3oBaTebHOMN
JesiTeTbHOCTU U YKU3HEHHbIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJISITh IJIAaH peIIeHHs] TPoOJeMbl C  YY4ETOM
HUMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPeATIOUTeHHH;

JlaBaTh OI|€HKY HOBBIM CUTYal[UsIM;

pacILupsTh paMKX yueOHOro rpejMeTa Ha OCHOBe JIMUHBIX TIPe/[ITOUTeHu;



JlefiaTb 0CO3HAHHBIA BbIOOD, apryMeHTHUPOBaTh ero, 6paTh OTBETCTBEHHOCTD
3a pelleHue;

OLIeHHBAaTh TTPUOOPETEHHBIM OIThIT;

criocobcTBoBaTh (hOPMUPOBAHHIO U TIPOSIBJIEHUIO IITUPOKOW 3PYJAUIMU B
pa3HBIX 00/IaCTAX 3HAHWM, IMOCTOSHHO TIOBBIIIATL CBOWM 0OOpa3oBaTe/NbHBIA U
KY/IbTYPHBIU YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaThb OLIEHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPDEKTHBBI B JeSTEbHOCTD,
OLIeHUBaTb COOTBETCTBUE Pe3y/IbTaTOB LIE/ISM;

BJIaZIETh HaBbIKaMM  T[I03HABaTeJbHOW  peieKCMM KaK  OCO3HaHUS
COBEpLLIAeMbIX [IeUCTBUM U MBICUTENbHBIX MPOLECCOB, WX pe3y/bTaTOB W
OCHOBAHMM, MCIOIb30BaTh NPUEMBbI peduieKCUU [Jisi OLleHKH CUTYyaldd, BbIbopa
BEPHOTO pelLleHNs;

yMeTb OL|€eHWBaTb DUCKU U CBOEBPEMEHHO TIPUHHMAaTh peLIeHUs] M0 HX
CHIKEHUIO;

MPUHAMAaTh MOTHMBBI U apryMeHTbl [DYTMX MPU aHaau3e pe3y/bTaTOB
JesATeJIbHOCTY;

3) npuHATHE Ce0s U APYTHUX:

TIPUHUMATh Ce0si, TOHNUMasi CBOM HeIOCTaTKH M JOCTOMHCTRA;

MPUHAMAaTh MOTHMBBI U apryMeHThl [ADYrUMX TIPU aHa/iM3e pe3y/bTaToB
NesiTeTbHOCTY;

TIpU3HaBaTh CBOE TIPABO U TPABO APYTHX Ha OLIMOKY;

pa3BHBaTh CIIOCOOHOCTH MTOHUMATh MUP C TIO3ULIUU APYTOT0 YesioBeKa.

INPEAMETHDBIE PE3YJ/IBTATDI

[IpeameTHble pe3ybTaThl O0CBOeHUsi rporpammbl COO 10 6Guosioruu Ha
6a30BOM ypOBHe BK/IIOUAIOT crieljududeckue Ajsi yueOGHOro ripegmeTa «Bruoorusi»
Hay4Hble 3HaHUsI, YMEHUs U CIIOCOObI IeHCTBUM 110 OCBOEHUIO, MHTEpIIpeTalju 1
npeoOpa30BaHKI0 3HAHWM, BUABI AeATebHOCTU T0 TIOyYeHHI0 HOBOTO 3HAHUS U
NpYMEeHEeHUI0 3HaHWM B pa3/IMUHbIX YU4eOHBIX CUTYyallMsIX, a TaKKe B peasbHbIX
JKU3HEHHBIX CHUTYal[UsiX, CBS3aHHBIX C Ouosiorveil. B mporpamme mpeameTHbIe
pe3y/ibTaThl TIPe/|CTaB/IeHbI 10 TOZaM 00yuYeHuUs..

[IpeameTHbIe pe3yabTaThl OCBOeHUs1 yuebHOro npeamMeta «buosorus» 6 10
K/acce 10/DKHBI OTpaXkaTh:

c(OpMHUPOBAHHOCTb 3HAaHUI O MeCTe U PoJii OUOJIOTUY B CUCTEMe HayuHOTO
3HaHWSI eCTeCTBeHHbIX HayK, B ()OPDMUDOBAaHMM COBPEMEHHON eCTeCTBEHHO-
Hay4YHOM KapTWHbI MMpa U HAyYHOTO MUPOBO33pPEHHUs, O BKJIAZle POCCUUCKUX M
3apy0eXXHbIX YUEHBIX-OMOMIOTOB B pa3BuUTHe OWONOTHM, (QYHKIMOHATBHON
IPaMOTHOCTHU YeJIOBeKa /IS pellleHUs1 JKU3HEeHHbIX 3a/ay;

yMeHUe pacKpbiBaTb Cojiep)KaHue OHO0JIOTHYeCKUX TEePMUHOB M TIOHSITHM:
JKU3Hb, KJIeTKa, OpraHu3m, MmeTabo/mm3M (0OMeH BelleCTB U MpeBpallieHre SHepruun),
romeocras (caMopery/siusi), ypOBHeBas OpraHu3alisl JKUBBIX CHUCTEM,



CaMOBOCHPOM3Be/ieHHe (PernpoyKLysi), HacaeACTBEHHOCTb, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMeHue Wu3/1aratb OHOJOrMuecKue Teopuu (K/IeTOYHas, XPOMOCOMHas,
MyTallMOHHasi, LIeHTpajbHas J0rMa MOJIeKy/issipHON Ouosioruu), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 LieHTpaX MHOTooOpasusi u
TIPOUCXOXK/IeHUsI Ky/IbTYpHBIX pacTeHuii H. V. BaBuioBa), oripefiesisiTh T'PaHULIbI KX
TIPUMEHUMOCTHU K >XKUBBIM CUCTEMaMm;

yMeHue BJlafieTb MeTo/laM/ HayyHOT0 M03HaHus1 B Ouo/iorun: HabmoaeHye 1
OMUCAaHUe >KMBBIX CHUCTEM, TPOLIECCOB W SIBJIEHWM, OpraHv3alusi U TpoBeeHUue
610I0rMUeCcKOro 3KCriepuMeHTa, BbIIBUYKeHHe TUTIOTe3bl, BbisB/IeHHE 3aBUCUMOCTH
MeXAy UCCAeAyeMbIMA BeJMUMHAMH, OOBSICHEHWEe TI0/yueHHBbIX pe3y/bTaToB,
VCII0J/Ib30BaHHBIX HayUHBIX MOHSITUH, TEOPUH U 3aKOHOB, YMeHUe [Jie/laTh BbIBO/IbI
Ha OCHOBAHWM MOJTyUY€HHbIX pe3y/bTaToB;

yMeHHe BbIIe/ISITh Cyll[eCTBeHHbIe MPU3HaKW BUPYCOB, K/IeTOK MTPOKApUOT U
3YKapuOT, OJHOK/JIETOUHBIX W MHOTOK/JIETOUYHbIX OpPraHW3MOB, OCOOEHHOCTH
MpOLiecCcoB: oOMeHa BeIeCTB W TMpeBpallleHus SHeprur B KjeTke, (DOTOCHHTe3a,
TJIACTUUECKOTO U 3SHepreTuyeckoro obOMeHa, XeMOCHHTe3a, MHTO03a, Meio03a,
OTJIO[JOTBOPEHUS], Pa3sMHOXXEHUs], HWHAUBUAYaJIbHOIO DPa3BUTUSI OpraHu3Ma
(oHTOTEHE3);

yMeHUe TIPUMEHSTh MOoyYeHHble 3HAHUS [Jis 00bsICHeHUsS] OMOIOrMUeCKUX
TPOLIECCOB U SIBJIEHUM, /151 TIPUHATHS NPAKTUYECKUX pellleHWHd B MOBCEJIHEBHOU
JKU3HU C Tesbl0  obecrieueHus 6e30MacHOCTH CBOEro 370POBbSi U 3/I0POBBS
OKPY>KaIOIIUX JTIofield, COB/Tr0jeHus HOpM IPaMOTHOT'O TTOBeIeHUs B OKPY KaroIljei
MIPUPOJTHOM Cpejfie, TIOHMMaHWe HeoOXOJUMOCTH WCTIOb30BaHUS [OCTV)KEHUH
coBpeMeHHOW  Ouosiorud U buoTexHosoTMi  JjIsI  paAlL[MOHAILHOTO
TIPUPOZOTI0Ib30BaHKSI;

yMeHUe pelllaTb 3/IeMeHTapHble TeHeTHYeCKue 3aJaud Ha MOHO- U
IUruOpuHOe CKpelvBaHue, CIeryieHHOe Hac/iefloBaHWe, COCTaBJISITh CXeMbI
MOHOTHOPHUIHOTO CKpeIMBAHUs [jisl TIpe/[CKa3aHusl Hac/ie[loBaHUs MMPU3HAKOB Y
OpraHM3MOB;

yMeHUe BBITIOJIHATL J1abopaTopHble W TpaKTUueckue paboThl, CoO/MOaTh
npaBwsIa Tipu paboTe ¢ yueOHBIM U JTabopaTOpHBIM 000pyZOBaHIEM;

yMeHHe KPUTUUEeCKH OI[eHWBaTb W UHTEpIIPeTUpOBaTh HH(OPMaI1Io
OMO0/IOTUYEeCKOTO  COZiepXKaHHWsl, BK/IHOYAIOL[YI0 T[ICeBJOHAyuHble 3HAaHUS U3
pa3IUUYHBIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(OpPMAaLMK, HayUHO-TIOMy ISIpHbIE
MaTepHasbl), 3TUUeCKHWe acIleKThbl COBPEMeHHBbIX HCC/eloBaHU B OHoJIOrHH,
Me/vLHe, OM0TeXHOJIOTUH;

yMeHue C03/laBaTh COOCTBeHHble TMHCbMEHHble W YCTHbIe COOOIeHus,
00006111ast 610/IOTHYECKYI0 UH(POPMAIMIO U3 HEeCKOJbKAX WCTOUHHWKOB, TPAMOTHO
MCTIO/Tb30BaTh TIOHSATUMHBIN armapaT OHMOJIOTHH.

[TpenmeTHble pe3ynbTaThl OCBOeHHUs1 yueOHOro mnpeamera «buomnorus» 6 11
K/1acce JOJDKHBI OTPaXKaTh:



chOopMHPOBAHHOCTh 3HAHUH O MeCTe U poJii OMOJIOTHU B CUCTeMe HayuyHOTO
3HaHHS eCTeCTBeHHbIX HaykK, B ()OPMUPOBAaHMM COBPEMEHHOM eCTeCTBEHHO-
HayYyHOW KapTWHbI MHPA M HAyYHOT'O MHMPOBO33DEHHS, O BK/a/le POCCUMCKUX U
3apy0eXXHBIX YUEHBIX-OMOMIOTOB B pa3BUTHE OWONOTHM, (QYHKIMOHATBHON
I'PaMOTHOCTH uejioBeKa [ijisl pelieHus KU3HeHHbBIX 3a/iay;

yMeHUe pacKpbIBaTh COZiepkKaHre OMOTOrnueCcKUX TEPMHUHOB U TTIOHSITUN: BU/,
TIOTTY/ISILUSI, TeHO(OH[, SBOJIOIMS, MABWKYIIUe CHIbI ((PaKTOphI) 3SBOJIIOLINY,
TIPUCIIOCOO/IEHHOCTh OpPraHM3MOB, BHI000pa30BaHUe, 3KOjorvuueckre (hakTopshl,
9KOCUCTeMa, TIPOAYLIeHTbl, KOHCYMEHTbl, peAyLeHTbl, 1L[e[h  [UTaHus,
9KO0JIorrMYeckKasi mipamuzia, OroreoijeHos, bruocdepa;

yMeHUe Wu3/arath OuosiorTHyecKkue Teopyd (SBOJIIOLIMOHHas Teopust Y.
IlapBUHa, CUHTeTHYeCKasi Teopusl SBO/IIOIMM), 3aKOHbI W 3aKOHOMEpPHOCTHU
(3apogpiieBoro cxogactBa K. M. bapa, uepenoBaHUsi r/laBHBIX HaripaB/ieHUM U
nyteii 3Bomoruu A. H. CeBeprioBa, yueHuss o 6uochepe B. W. BepHazckoro),
OTIpe/ie/IiTh TPAaHUIIbl X TIPUMEHUMOCTH K >KUBBIM CHUCTEMaM;

yMeHUe BJlafieTb MeTO/laM/ HayuyHOT0 IT03HaHUsI B OMO/IOTUK: HabmoieHye 1
OIMMCaHWe >KUBBIX CHCTEM, TIPOI[ECCOB U sIBJIEHWM, OpraHW3al[is W IIpPOBeJleHHe
OMOOTMUeCKOT0 IKCIIEpUMEHTA, BBIIBYKEHHE TUIIOTe3bl, BLISIBJIEHHE 3aBUCUMOCTH
MEXAy WCC/IeAyeMbIMA BeJMUMHAMU, OOBSICHEHHWE IIO/IyUeHHbIX pe3y/IbTaToB,
WCTI0/Tb30BaHHBIX HAYYHBIX TTOHATHM, TEOPUM U 3aKOHOB, YMEHHE Jle/laTh BbIBOJIBI
Ha OCHOBaHWM IOTy4eHHbIX Pe3y/IbTaToB;

yMeHUe BbIIeJISITh CYIleCTBeHHbIe TIPU3HAKK CTPOeHUsT OMOI0rHYeCcKuX
00BEKTOB: BWJOB, TOMYJSALMMA, TPOAYLIEHTOB, KOHCYMEHTOB, peJylIeHTOB,
OUOreo1[eHO30B W JKOCHUCTEM, OCOOEHHOCTH TIPOLIECCOB: HAacC/eICTBEHHOU
W3MEHUMBOCTH, €CTeCTBeHHOTo 0TOopa, BH000pa30BaHMs, TMPHUCIIOCOOIEHHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUeCKUx (HaKTOPOB Ha OpraHM3Mbl, ITlepeHoca
BEIIeCTB U TIOTOKA SHEPTMM B JKOCHCTEMax, aHTPOIOreHHBIX W3MEHeHWH B
9KOCHCTeMax CBOed MeCTHOCTH, KPYrOBOpPOTa BeIeCTB W OMOreoXMMHUeCKUX
I[UKJIOB B O1ocdepe;

yMeHUe TIPUMEHSTh MOoyYeHHbIe 3HAaHUS Ui 00bSICHEHUS] OMOIOrMUeCKuX
TIPOL[ECCOB U SIBJIEHUM, JIJIS1 TIPUHATHS MPAKTHUYECKUX PelleHW B TTOBCEIHEBHOMN
JKU3HU C 1jesibl0  o0ecrieueHUs] 0e301MacHOCTH CBOETO 3/I0POBbS U 3[[0POBbSI
OKPY>KaIOIIUX JTFo/iel, COOJTI0IeH|s] HOpM I'PaMOTHOT'O TTOBeZIEHHSI B OKPY KaroII|eH
TIPUPOJTHOM Cpejfie, TIOHUMaHWe He0OXOJUMOCTA WCTIOb30BaHUS [TOCTVKEeHUH
COBpeMeHHOU OMOJIOTHH [I/Is1 palliOHA/TLHOTO MMPUPOZOTI0/Ib30BaHNS;

yMeHUe pelllaTh 3jieMeHTapHble 0H0/IoTHYecKre 3aflaud, COCTaB/ISTh CXEMbI
riepeHoCa BellleCTB U SHEPTUM B 3KOCHCTeMax (Lieru MUTaHUs);

yMeHUe BBITIOJHATE JabopaTopHbie U TIpakTHUecKue paboThi, COO/II0/aTh
npaBwWIa Tipy paboTe ¢ yueOHBIM U JlaDOpaTOPHBIM 000pYI0BaHHEM;

yMeHWe KPUTUUECKHd OL[eHWBaTb W HHTEPIpPeTHPOBaTh HWH(MOPMAIUIO
OMOOrMUeCKOT0  COZIepP)KaHWs, BK/IIOUAIOI[YI0 IICE€BJOHAyUHble 3HAHUS W3
Pa3MUHBIX UCTOUHHWKOB (Cpe/ICTBa MacCOBOM WHGMOPMAIHH, HayUHO-TIOMY/IsIpHbIe



MaTepuanbl),  pacCMaTpUBaThb  T/00a/bHbIE  3KOJOTHUECKHE  TPOOJeMBI
COBPEMEHHOCTH, (JOPMUPOBATH M0 OTHOIIEHHWIO K HUIM COOCTBEHHYO MO3HIIHIO;

yMeHHe C03/1aBaTh COOCTBEHHble MHMCbMEHHbIE U YCTHbIE COOOIIEeHus,
00006111as1 610/IOTHYECKYI0 WH(OPMAIMIO U3 HEeCKOJbKUX WCTOUHHUKOB, TPAMOTHO
WCITO/Ib30BaTh MOHATHUMHBIM armapaT OHOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHWE
10 KJIACC

KosmmuecTBo yacos DJ/IeKTPOHHbBbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (judposBbie)
Ne n/nn Kourponbnueie IIpakTHueckue
NporpamMMsbI Bcero o0pa3oBare/ibHbIE
paboThI paboTsI
pecypchbl
bubmoreka [JOK
1 b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41c292
2 JKuBBIe CCTEeMBI U UX OpraHu3aliys 1 Bubmorexa [IOK
P H https://m.edsoo.ru/7f41c292
3 XUMHUECKUI COCTaB U CTPOeHUEe K/TIeTKU 8 1 Bubmorexa [IOK
P https://m.edsoo.ru/7f41c292
bubnmroreka [JOK
4 X 6
VBHEACATETBHOCTS KIeTKH https://m.edsoo.ru/7f41c292
Pa3sMHOXeHHe U UHAVMBUAYA/IbHOE bubmoreka [JOK
5 5 1
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh ¥ MU3MEHUMBOCTh 3 15 bubnmoreka [JOK
OpraHu3MOoB ' https://m.edsoo.ru/7f41c292
7 Cenexuys opraHusMoB. OCHOBBI 3 bubmoreka LIOK
OMOTEeXHOIOIMHU https://m.edsoo.ru/7f41c292
bubmoreka [JOK
8 P 1
G3EPBHOE BPEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 5 4

[TPOI'PAMME
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11 K/TACC

KonmuecTBo yacoB J/IeKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne i/ Kourposbabie  IIpakTuyeckue
NMpOrpaMmsbI Bcero oOpa3oBare/bHbIE
paboThI paboTsI
pecypchbI
bubmoreka [JOK
1 3 6 9 1
BOOLHOHHAA DHONOTHA https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBeHMe U pa3BUTHeE )KU3HU Ha 9 0.5 Bubmoreka LIOK
3emJie ' https://m.edsoo.ru/7f41cc74
bubnmroreka [JOK
3 Opranus 0 arolias cpeza 5 1
PTAHM3MBL I OKPYXAIOTIAR CPea https://m.edsoo.ru/7f41cc74
bubnmroreka [JOK
4 Coo006 9
000111eCTBa ¥ KOJIOTUYEeCKUEe CUCTeMBI https://m.edsoo.ru/741cc74
bubmoreka [JOK
5 P 2
€3EPBHOC BPEMA https://m.edsoo.ru/7f41cc74
OBLIIEE KOJIMYECTBO YACOB I10
1 34 1 2.5

I[TPOI'PAMME
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YUYEBHO-METOJUYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOI'O ITPOLJECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
buonorus. 10 knacc : yue0, ans obijeobpa3oBar. opranu3anuii : yriyo1.5663
ypoBeHb / [B. B. ITaceunuk u ap.] ; oz pea. B. B. ITaceunrika. — M. : TIpo-
cBeilienue, 2019 — 336 c.: un. — (JIuHUS )XKU3HU). DeKTpoHHas1 (popMa
buonorus. 11 knacc : yue0, as ob1ieobpa3oBat. opranu3anuii : yriayoa.663

ypoBeHb / |B. B. [Taceunuk u aip.| ; oz pea. B. B. ITaceunrka. — M.:
[Tpocgerenue, 2019 — 320 c. : wi. — (JIMHUS XKU3HU).

METOINYECKHWE MATEPUAJIbBI V11 YUUTEJIA

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETA
NHTEPHET

https://lesson.edu.ru/catalog
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