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IIOACHUTEJIBHASA 3AIIMCKA

[Mpu pa3paboTke TporpaMMbl IO OWOJIOTUM TEOPETUYECKYI0 OCHOBY [IIsI
oripefiesieHUsT TIOAXOJ0B K (DOPMUPOBAHUIO COZep>KaHUSI yueOHOro mpeameTa
«buosiorusi»  coctaBWIM: KOHUenTyajJbHble mnosioxkenus DOI'oCc COO o
B3aMOOOYC/IOBJIEHHOCTH  1ieJiel, Coflep)KaHusl, pe3yJbTaTOB o00yuyeHUs U
TpeOOBaHMI K YPOBHIO TTO/ITOTOBKU BBITTYCKHUKOB, TI0JIO’KEeHHUST 00 001UX 1Ie/IsX U
MIPUHLIAIIAX, XapaKTepU3YIOI[UX COBPeMeHHOe COCTOSTHHe CHUCTEeMbI CpeJHero
obmiero obpa3oBanusi B Poccuiickoii Pefeparuu, a Takke TIOJIOXKEHHUSI O
cneriuduike O6HOJIOTHY, €€ 3HAUeHHWH B TTI0O3HAHUM YKUBOW TIPUPO/ILI M 00ecIieueHNH
CYILIleCTBOBaHUsI ueyioBeueckoro obijectBa. CorjiacHO Ha3BaHHBIM TIOJIOXKEHHSIM,
oripe/iesieHbl OCHOBHBIE (DYHKIIMY TTPOrPaMMBI 110 6UOIOTUY 1 € CTPYKTYypa.

[Iporpamma 10 Ouonoruu AaéT mpejcTaBAeHHe O Iie/ax, o0 oOiei
cTpaTerud OOyuYeHHs, BOCIUTAHUS W Pa3BUTUS OOYyUaloI[UXCA CpeACTBaMH
yueOHOro TtipeiMera «buosiorusi», ompegenser 006s3aTe/lbHOe TpPeAMETHOE
coJiep)kaHue, ero CTPYKTYpy, pacrpefie/ieHde TI0 pas3fejaM W Temaw,
peKOMeH/JyeMy0 T0C/ie/JoBaTe/IbHOCTh M3yueHus yueOHOro MaTepuasna C y4éToM
MEXIPeAMETHBIX YW BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKW 00pa30BaTe/IbHOTO
Tipoijecca, BO3pacTHBIX 0cobeHHOCTel 00yUaroluxCsl.

B mporpamMe 10 OHO/MIOTMM TakXKe YUYMTHIBAIOTCA TpeOOBaHUS K
TJIAHUPYEMbIM JIMYHOCTHBIM, MeTarnpeJMeTHbIM W TIpeJMeTHbIM pe3yJbTaTam
oOyueHusi B (OPMHPOBAHWH OCHOBHBIX BWJIOB yueOHO-TIO3HABATe/bHOU
JesITe/IbHOCTH/yueOHbIX JIeHMCTBUM 00yuarol[uXcss 10 OCBOEHUIO COJeprKaHUs
buonornueckoro oo6pa3oBaHuUs.

B nporpamme 1o 6uosiornu (10-11 kmaccel, 6a30BbIM YPOBEHb) peasii30BaH
TIPUHIIAIT TIPEeMCTBEHHOCTH B W3ydeHHWU OuWosioruu, Osarojapss 4yemMy B HeM
MIPOCMAaTPUBAETCS  HAIpaB/JIeHHOCTh HAa pa3BUTHe 3HAHWM, CBSI3aHHBIX C
dbopMrpoBaHHeM  eCTeCTBEHHO-HAayYHOTO  MHDOBO33DeHHs,  [[eHHOCTHBIX
OpHeHTaLUi JIMYHOCTH, SKOJIOTMUeCKOr0 MbIIJIeHUSs], TIpe/iCTaB/IeH| 0 3[0pOBOM
obpase U3HU U Oepe>KHbIM OTHOIIIEHHWEM K OKpYyKarollled TPUPOAHOM cpefe.
[TosToMy Hapsiiy Cc usydyeHreM 00Ie0HMOIOTMUeCKUX TeOprH, a TakKe 3HAHUMU O
CTPOEHUU >KUBBIX CHCTEM Pa3HOTO paHra W CYI[HOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOLIECCOB B IpOrpaMMe Mo OUONOTUU y[ie/ieHO BHUMaHWe UCI0/Ib30BaHUIO
TI0/TyUeHHBIX 3HAHWW B TTOBCEAHEBHOM >KU3HU /ISl pellleHus MPUK/IaZHbIX 3a/a4, B
TOM 4KcC/e: MPo(UIAKTUKU HacaeJCTBeHHbIX 3abo/eBaHUl 4YesioBeKa, MeAUKO-
reHeTUYeCKOoro KOHCY/TbTUPOBaHWUSI, o00CHOBaHUs 9K0JIOTHUYECKHU
1jesiecoo0pa3HOro TIOBe/leHHsI B OKpY»Karollleld TMPUPOAHOW cpefe, aHaIu3a
B/IUSTHUSL XO3STHCTBEHHOW JIeITe/TbHOCTH uYejioBeKa Ha COCTOSIHME TIPUPOJHBIX M
HCKYCCTBEHHBIX 3KOCHCTEM. Y CU/ieHHe BHUMaHMS K TIPUKJ/IaHOW HarlpaB/IeHHOCTH
yuebHOro mpeaMeTta «brosorysi» MpOAMKTOBAHO HEOOXOZAMMOCTBIO 00OecTieueHHst



YCJIOBUH [I7Is pellieHus] OJHOW U3 aKTyabHBIX 3a/lay IIKOJILHOTO OH0/IOTHYeCKOTo
oOpa3oBaHUsl, KOTOpasi mpeArionaraeT ¢GopMupoBaHHe Yy  0Oydarouuxcs
CIMIOCOOHOCTH  afaNTUPOBAaThCS K W3MEHEHWsIM [JUHAMUYHO pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHpa.

Burosiorvss Ha ypoBHe cpefHero o0iijero oOpa30BaHUs 3aHWMaeT Ba)KHOE
Mecto. OHa obecrieuriBaeT (opmMHUpoBaHMe Yy OOydYarOIIMXCS TIpe/CTaBlIeHUN O
Hay4YHOUM KapTWHe MMpa, pacimpsieT U 00001jaeT 3HaHUSI O >KUBOM TPUPO/ie, eé
OT/IMUUTEIbHBIX TPU3HaKaX — yPOBHEBOW OpraHu3al[id U 3BOJIOLMU, CO3[aéT
yCJIOBUSL  [IJIsi:  TIO3HAHWSI  3aKOHOB  JKMBOW  TIPUPOAbLI,  (POPMHpOBaHUS
(GyHKIMOHAMBHOW TPaMOTHOCTH, HaBBIKOB 3/10pOBOTO U Oe3omacHoro obpasa
YKU3HU, 3KOJIOTUUECKOT'0 MBIILJIEHUs], LIEeHHOCTHOT'O OTHOIIIeHUsI K KUBOW MPHUpO/ie
Y UeJIOBEKY.

Bosibliioe 3HaueHre GUOOTUS UMeeT TakKe ZJisl pellleHus] BOCTIUTATeTbHBIX U
pa3BUBaIOLIMX  3afjau  cpeAHero oOijero oOpa3oBaHMs,  COLMAIU3alUU
obyuaromuxcs. M3ydyeHve 6uonoruy obecrieurBaeT yCa0BUS it (POPMUPOBaHUS
WHTEJ/I/IeKTYa/bHbIX, KOMMYHHKALIMOHHBIX ¥  WH(POPMAI[MOHHBIX  HABLIKOB,
3CTeTUUYECKOU KY/bTYDPbl, CIIOCOOCTBYeT WHTerpanjuv OHOJOTHYecKUX 3HAHUU C
Tipe/ICTaB/IeHUsIMUA U3 APYTHUX yueOHBIX MpeAMeTOB, B UaCTHOCTH, (GU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIe MONIOXKEHUSI O TMpe/iHAa3HAUeHWH ydyeOHOro mpeamMeTa
«buonorusi» cocTtaBwIM OCHOBY [ijis OIlpefie/ieHHsi TOAXO0J0B K 0TOopy W
CTPYKTYPHUDOBaHHIO €ro CO/iep>KaHus, TIpe/ICTaBJIeHHOTO0 B TIporpaMme TI0
buosnoruu.

OTt60p copepkanust yueOHoOro npeamera «buonorus» Ha 6a30BOM ypOBHe
OCYLL[eCTB/IEH C TMO3ULMM KyJbTYypOCOOOpa3sHOro TOJX0Za, B COOTBETCTBUU C
KOTOpPBbIM OOyuarolfuecsi JO/DKHbI OCBOWThH 3HAaHHS W yMeHUs], 3HauuMble [JIs
dbopmMupoBaHus 001lell KyabTyphl, OMpeJesisollle aJieKBaTHOe TIoBeJjeHue
yesioBeKa B OKpY’Kalollleld TIPUPOAHOM cpejie, BOCTpeOOBaHHbIE B TMOBCEJHEBHOMN
JKU3HM M TIPAaKTHUEeCKOM aesTeslbHOCTH. Ocoboe MeCcTo B 3TOM CHUCTEME 3HaHMM
3aHHMMAIOT 3/IeMeHThI CO/Iep>KaHusl, KOTOpbIe C/Ty>KaT OCHOBOM /17151 (HOPMUPOBaHMUS
rpe/iCTaB/ieHUd O COBPEMEHHOM eCTeCTBeHHO-HayyHOW KapTUHe Mupa |
[[EHHOCTHbIX ~ OpPHeHTAal[UsiX  JIMYHOCTH,  CMOCOOCTBYIOL[UX  T'yMaHMW3aluu
buonornueckoro oo6pa3oBaHuUs.

CTpyKTypUpOBaHHWe cofiep)KaHusi yueOHOro Marepuasa B TIporpaMmMe II0
O6uonoruu OCylil[eCTB/IEHO C YU6TOM TPHOPUTETHOrO 3HaueHWsi 3HaHUM 00
OT/IMUUTETEHBIX 0COOEHHOCTSIX >KUBOM TIPUPO/ibl, O €€ YPOBHEBOW OpraHU3alvu 1
9BOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOTO TipeameTa «bronorusi»
BbIZle/IeHbl C/IeAyIollre cofiepKaTe/ibHble MTMHUN: «bro/iorTHs Kak HayKa. MeTo/ibl
Hay4YHOTO TO03HaHUs», «KieTka Kak Ouosiornyeckast cucrema», «OpraHusM Kak



Ouosornueckass cucrema», «CucremMa v MHOroobpasuve OpPraHMYecKoro MHUpay»,
«DBOJTIOLIUS XKUBOU MPUPO/IbI», «IKOCUCTEMBI U TIPUCYIIFE UM 3aKOHOMEPHOCTH».

Llenb wm3yuenusi yuebHoro mpegmera «buosiorusi» Ha 0a30BOM ypoOBHe —
oB/laZieHe  OOyYaroIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKI[MOHA/TEHOU
OpraHM3allui JKUBLIX CHCTEeM pa3HOr0 paHra U mnpuobpeTeHWe yMeHHM
WCTO/Tb30BaTh 3TU 3HAHUS [J/is1 TPAMOTHBIX JeMCTBUM B OTHOLLIEHWM OOBEKTOB
YKUBOU TIPUPO/IbI M PeIIeHUsI Pa3/TMUHBIX >KU3HEHHBIX ITPo0IeM.

HocTtiwkeHue 1ie/id M3yueHusi yueOHoro ripegmeta «buosorusi» Ha 6a30BoM
ypOBHe o0ecrieurBaeTCs pellieH|ueM C/ieIyIOIIX 3a/jau:

OCBOeHHe OO0yuarolMMHCS CHUCTeMbl 3HaHUM O OHOIOTUUeCKHUX TeopusiX,
yUeHHSsIX, 3aKOHaxX, 3aKOHOMEPHOCTSIX, THIOTe3ax, MPaBHIax, CAyKaIlluX OCHOBOM
a7ist (OpMUPOBAHUS TIPE/ICTAB/EHUM O eCTeCTBeHHO-HAayuHOW KapTHHE MUpa, O
MeTO/laX HayuHOTO TI03HaHUs, CTPOEHUM, MHOT000Pa3uu U 0COOEHHOCTSX >KUBbBIX
CUCTeM Pa3HOT0 YPOBHSI OpraHM3allii, BbIJAOLIUXCS OTKPBITUSIX U COBPEMEHHbIX
MCC/IeIOBAHUSIX B OMOJIOTHH;

dopmMrpoBaHre y 0OyYarOIUXCs TI03HAaBATeIbHBIX, WHTEIEKTyalbHbIX U
TBOPYECKUX CIOCOOHOCTel B TIpOljecce aHaau3a AAHHBIX O MyTSAX pa3BUTHS B
O6uvoMOrUM HayuHBIX B3TJ/ISII0OB, Weld U TOAXOAOB K H3YUEHUIO >KUBBIX CHUCTEM
Pa3HOT0 YPOBHST OPTraHU3aIlHH;

CTaHOBJIeHWe y oOydvarommxcsi oOIeid KyJbTypbl, (QYHKIMOHATbHON
I'PaMOTHOCTH, Pa3BUTHE YMEeHUM OOBSCHSTh U OLIeHUBATh SIBJIEHUS] OKPY KaloII[ero
MUpa >XMBOW TIPUPOJIbI HAa OCHOBAaHWUM 3HAHUW M OIbITA, MOTYYEHHBIX TIPU
H3y4eHUH OMOJIOTUH;

dopmupoBaHre y oOydarolUXcs YMeHWW W/UTIOCTPUPOBATh 3HaueHHe
Obuonornueckux 3HAHUM B TIPAKTMUECKOW [esATelbHOCTH ueoBeKa, pPa3BUTHU
COBpeMeHHbBIX MeIULUHCKHUX TeXHOJIOTHI U arpoOUOTeXHOIOTU;

BOCTIMTaHUE YOEXXAEHHOCTY B BO3MOKHOCTU TIO3HAHMS UETOBEKOM >KHUBOH
TIPUPO/IbI, HEOOXOIUMOCTU GepeKHOTO OTHOIIEHUS K Hel, COO/TI0/IeHUsT ITUUeCKUX
HOPM TIpY TIPOBeJieHUH OH0J/IOTHYeCKUX UCCIe/JOBaHUM;

OCO3HaHWe 1IeHHOCTH OWO0JIOTUYeCKUX 3HAHUM [jisi TIOBBILLIEHUS YPOBHS
9KO0JIOTHUUYECKOU KY/bTYPBI, /11 hOPMHUPOBaHUS HAyUHOTO MHUPOBO33DEeHMS;

TIpUMeHeHre TIPUOOPeTEHHBIX 3HaHWM ¥ YMEHUM B TIOBCeTHEBHOM >XKU3HU /IJIs1
OLIeHKH MOCJIeICTBUM CBOEM JeATeIbHOCTH MO OTHOIIEHWIO K OKPY’Karolllel cpeje,
coOCTBEHHOMY 3/10pOBbIO, 00OOCHOBaHWe U COO/IO/leHre Mep TPOMHUIAKTHKU
3a00/1eBaHUM.

B cucreme cpegHero obiero obpa3oBaHusi «buosiorusi», u3yudaemasi Ha
6a30BOM ypOBHe, SIB/sieTCSl 00si3aTe/IbHBIM y4eOHBIM TIPeIMEeTOM, BXOZSIIUM B
COCTaB MpeMeTHOM 00/1acTh «ECTeCcTBeHHO-HayUHbIe TPeIMeThD».



st m3yuyenusi 6riosoruy Ha 6a30BOM YpOBHE CpejiHero o01rero o6pa3oBaHus
otBoAuTCs 68 uacoB: B 10 knacce — 34 yaca (1 uac B Hefes0), B 11 Knacce — 34
yaca (1 yac B Heziet0).



COJEPXAHUE OBYUYEHUSA
10 K/TACC

Tema 1. buosiorus Kak HayKa.

buonorus kak Hayka. CBsi3b OMOIOTMH C 00I1[eCTBEHHBIMU, TEXHUUECKUMU U
JPYTMMU eCTeCTBeHHbIMU HayKamu, (umocodueit, STUKOM, SCTETUKOU U TPaBOM.
Posis OGuonorun B (OpPMHUpPOBAHMM COBPEMEHHON HAayyHOW KapTUHBI MMUpa.
Cucrema OH0/IOrMUeCKUX HayK.

MeTo/pl T03HaHKS KUBOM TIPUPO/IbI (HaO/MIoieHre, SKCIIePUMEHT, OTTMCaHue,
n3MepeHHe, KiaccudUKalys, MO/eMpPOBaHNe, CTaTHCTHYeckas o0OpaboTka
JIaHHBIX).

JleMoHCcTpanum:

IToprpertsr: Y. [lapsus, I'. Menzens, H. K. Kosbros, k. YorcoH u ®@. Kpuk.

Tab/mu1Ibl M cXeMbl: «MeTo/bI TT03HAHUS YKUBOU TTPHUPO/IBI».

JIabopaTopHbIe H MPpaKTUYeCKHe PpaboThbI:

[TpakTrueckass pabora Ne 1. «Vcrosib30BaHHe pa3/WUHBIX METOOB IPH
W3y4eHUr OMOIOrUUYeCKUX 00BEKTOBY.

Tema 2. JKuBble cUCTeMbI U UX OpraHu3aIusl.

JKuBble cuctembl (6MOCHCTEMBI) Kak TIpeiMeT u3ydeHus buosnoruu. OTauure
JKHBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/IbI.

CaoiicTBa OMOCHCTEM M X pa3HOOOpasue. Y POBHU OpraHU3al[il OMOCUCTEM:
MOJIEKYJ/ISIDHBIM, K/IeTOYHbIM, TKAaHEeBbIM, OpraHW3MEHHbIM, MOMYJSIHOHHO-
BU/IOBOM, 3KOCUCTEeMHBIH (OMOreolieHOTHUeCKUi), OrnochepHbIii.

JleMoHCcTpanuu:

Tabuiiel U cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpraHU3alid
JKUBOM TIPUPOJBI».

O6opymoBanue: Mojenb MoJieKyabl [THK.

Tema 3. XumMHnueckuii COCTaB U CTPOeHHE K/IeTKH.

XYWMHUUECKUW COCTaB KJ/IETKU. XUMHUECKHe 3JIEMEHThbI: MaKpO3JIEMEHThI,
MHUKDPO3JieMeHTbl. Bozla 1 MUHepasibHbIe BelecTBa.

@OYyHKIMM BOZABI W MHUHepaJbHbIX BellecTB B KieTke. [loanepkanue
ocMoTHYecKoro banaHca.

Benku. CoctaB u crpoeHue 0e/KOB. AMUHOKHUC/IOTbI — MOHOMephI OeJKOB.
He3ameHnmbIe 1 3aMeHHMble aMUHOKHC/IOTbL. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTYpbl 0e/IKOBOM MO/eKy/bl (TlepBUYHAasi, BTOpDUYHAsi, TPeTUUHasi U
yeTBepTHUHAsE CTPYKTypa). XHWUMHUeCKHe CBOMCTBa 0Oe/koB. Buosornueckue
dbyHKUMY O6enKoB.



depmeHThl — Ouosioruyeckue Karanu3aTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIM 11eHTp, cybcTpaTtHas creuuduuHocTb. KodepmeHThl. BuTamuHbI.
Otnnuus (pepMeHTOB OT HEOPraHUUeCKUX KaTaln3aTOpOB.

YrneBogpl: MoHOcaxapuzbl  (T/iOKO3a, pubo3a U [e30Kcuprbo3a),
Jydcaxapuzipl  (caxapo3a, JiakTo3a) MW Ioavcaxapuzibl  (Kpaxmasi, TIJIMKOT€eH,
1]e/1/TF0/103a). brosiornueckre GyHKIUU YT€BOZOB.

Jluriuael:  Tpuravlepuabl, Gdochomunuael, Ccrepou/ibl.  ['UapoduabHO-
rugpodoOHbie  cBoiicTBa. buonoruueckue ¢yHkuyMyd unuzoB.  CpaBHeHHe
yT/IeBO/IOB, O€/TKOB U JTUTMHN/I0B KaK NCTOUHUKOB SHEPIUH.

Hyknennoseie xkuciotel: JHK wu PHK. Hykneotugsl — MOHOMepBbI
HYK/1eMHOBBIX KUCIOT. Ctpoenne u ¢pyHkumu JHK. Ctpoenue v pynkuuu PHK.
Buast PHK. AT®: cTpoeHue 1 QyHKIUM.

Luronorus — HayKa o KiieTke. KyleTouHasi Teopusi — IipuMep B3auMO/eUCTBUS
yjier U (pakTOB B HAYYHOM TMO3HaHUU. MeTo/bl U3y4YeHUs KJIeTKH.

Knetka Kak 1enocTHass >uBasg cuctema. OOIuMe TIpU3HAKU KJIETOK:
3aMKHYyTasi Hapy>kKHass mMembOpaHa, Mosiekynbl JJHK Kak reHeTHMueckuii amrapar,
cucTeMa CHUHTe3a besika.

Tunbl K/IETOK: JyKapuoThueckas W Tpokapuotuueckas. (OcobeHHOCTH
CTPOEHUsI TPOKAPUOTHUECKOM KieTKu. KnetouHasi creHka Gakrepuii. CTpoeHue
9YKapuOTU4eCcKOrW KjaeTKWu. (OCHOBHbIE OT/MYUSI PaCTUTE/IbHOW, >XUBOTHOM W
rpyUOHON KIeTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTeHKA, IVIMKOKA/IUKC, UX
¢dbyskuyu. [lnasmaTrueckas MeMOpaHa, eé cBoiicTBa ¥ pyHKIuM. L{uTornna3ma u eé
opraHoupl. OaHomemOpaHHble opraHoufbl kieTku: OIIC, anmapat I'osbmky,
m30coMbl. [lo/lyaBTOHOMHBIE OpraHoWbl K/I€TKU: MUTOXOHZJPUY, IUIaCTHU/BIL.
[TpoucxoxkaeHre MHUTOXOHAPUM W Timactvi. Bugel riactuz. HemembpaHHBIe
OpPraHOHW/Ibl KJIEeTKH: PUOOCOMBI, KJIETOUHBIA I[€HTp, I[€HTPHOJIM, PeCHUYKH,
JKTYTUKU. @YHKI[MU OPraHOW/I0B KJIeTKU. BKiroueHus.

Snpo — peryasiTopHbii 1ieHTp KieTKu. CTpoeHue sipa: siiepHasi 000/0uKa,
KapuoIuia3mMa, XpOMaTHH, SPBIIKO. XPOMOCOMBL.

TpaHCIIOpPT BelecTB B K/IeTKe.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. YunkuHc, P. ®paukinus, K. M. bap.

Huarpammebl:  «PacripefieieHMe XUMHUYECKUX 371EMEHTOB B  HEKHBOU
ripupojie», «PacrpejeneHve XMuMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabnunpl U cxembl: «lleproanueckasi Tab/uija XUMUUECKHUX 3/IEMEHTOBY,
«CTpoeHue MoJieKyJbl BOJbI», «brocrHTes 6esika», «CTpoeHre MoJieKyJIbl beka»,
«Ctpoenue (epmeHTa», «HyknenHoBble kucaotel. JJTHK», «CTpoeHre MoJeKybl



AT®», «CTpoeHHe 3yKapuOTHUYeCKOM KeTKu», «CTpoeHue >KUBOTHOW KIeTKW»,
«CTpoeHUe pacTUTeNbHOU KheTKu», «CTpoeHHe TIPOKapUOTHUYeCKOW KIIeTKW»,
«CTpoeHue sjpa KIeTKW», « YT/IeBOAbl», «JIumuab».

Ob6opynoBaHue: CBeTOBOM MMKDPOCKOM, 0oOOpyAoBaHWe [ijisi ITIPOBeJeHUs
HaO/I0/IeHnl, W3MepeHHM, SKCIIePUMEHTOB, MUKpOTperapaThl pacTUTebHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabopaTtopHass pabota Ne 1. «M3yueHue KaTalUTHUECKOH aKTUBHOCTH
(dhepmMeHTOB (Ha MprUMepe amuiasbl UK KaTaaasbl)».

JlabopaTopHass pabora Ne 2. «/3yueHWe CTpPOeHMS K/IeTOK pacTeHHH,
JKUBOTHBIX U OakTepuil 1MoJ; MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpelapatax M HUx
OMUCaAHUE».

Tema 4. JKusHeeaTe/IbHOCTb K/I€TKH.

OOmeH BeIriecTB, WM MeTabo/M3M. ACCUMUISALMS (T/IaCTUUeCKUid 06MeH) U
MUCCUMWJISALINSL  (9HEpreTHUeCKuid oOMeH) — JiBé CTOPOHBI e[MHOrO IIpoliecca
MeTabom3ma. Posib 3aKOHOB COXpaHEHHS! BeIeCTB W SHEPrud B TTOHUMaHHUU
MeTabonu3ma.

Tumnbel oOMeHa BelleCcTB: aBTOTPO(HBIN U reTepoTpodHbIi. Poib GepmeHTOB
B 0OMeHe BeITeCcTB 1 TIpeBpaIlieHNH SHEPTHH B KITeTKe.

dorocuHTe3. CBeToBasi U TeMHOBas (a3bl (¢orocuHTe3a. Peakiuu
doTocuHTe3a. IDPeKTUBHOCTL (POTOCHMHTE3a. 3HAUeHUe (POTOCHHTe3a /ISl JKU3HU
Ha 3emsie. BiusiHue ycioBUi cpefibl Ha (POTOCUHTE3 U CIOCOOBI TIOBBIIIEHUsI €ro
TIPO/IyKTUBHOCTH y KYJ/IbTYPHBIX PAaCTEHUM.

XemocuHTe3. XeMOCHHTe3upyolijie OakTepuu. 3HaueHWe XeMOCHHTe3a st
JKU3HU Ha 3emJie.

OHepreTuueckuii 0bMeH B KieTKe. PaciiieryieHue BellleCcTB, Bble/ieHUe U
AaKKyMYJ/IMDOBaHWe »JHEPruM B KjeTKe. OTarbl JHEPreTUYecKoro oOMeHa.
I'nukonu3. bpoxkeHue U ero Bubl. KuciopogHoe oOKuCIeHUe, WIU KI€TOUHOe
JbIXaHUe. OxkucuTenbHoOe dbochopunrpoBanue. O PeKTUBHOCTD
JHEepreTUYeCcKOro ooMeHa.

Peakium maTpuuHoro cuHre3a. ['eHeTtmueckas wuH(popmauus u [JHK.
Peanu3ais reHeTMdeckol HH@oOpMaluyd B KieTke. ['eHeTMUeCKuii KOJA U ero
cBoiicTBa. TpaHcKpumniys — MaTpuuHbiii cuHTe3 PHK. TpaHcrsiiusi — 6uocuHTe3
Oesika. OTarbl TpaHCHAIMU. KoaupoBaHue aMHHOKHCIOT. Posib pubocom B
buocuHTe3e Genka.

HekeTouHbie (hopMbl >KU3HU — BUPYCHI. VicTopust OTKpbITHs BUpycoB (/. U.
VBaHoBcKuii). OCOOEHHOCTM CTPOeHUs W JKM3HEHHOrO0 I1IMK/a BHPYCOB.
bakrepuodaru. bonesHn pacreHud, >XUMBOTHBIX W UeJOBEKa, BbI3bIBA€MbIE
BuUpycamu. Bupyc ummyHozedurmura uesioBeka (BUY) — Bo3dyaurens CITU/a.



OOpaTHasi ~ TpPaHCKpWIILMS, peBepTaza U  UWHTerpasa. [lpoduiakTrka
pacrpoCcTpaHeHUsT BUPYCHBIX 3a00/1eBaHuUM.

JleMoHCcTpanum:

[Toptpetsl: H. K. Konbuog, [I. Y. UBanoBckui, K. A. Tumupsses.

Tabmuibl U cxeMmbl: «Turbl muTaHus», «MeTabomusm», «MUTOXOHIPUS»,
«DHepreTuyeckuii obmeH», «Xmoporuiact», «®Potocunres», «Ctpoenne THK»,
«Ctpoenue u (HyHKI[MOHUPOBaHHUe TeHa», «CuHTe3 benka», «['eHeTUUeCKUH KO/»,
«Bupycho», «bakrepuodarn», «CTpoeHre U >KU3HEHHBIN 1[UKA Bupyca CIIW/a,
OakTepuodara», «Permkarus JTHK».

OO6opyioBaHue: Mojie/u-anTuivKaluu «Yasoenre JTHK v TpaHCKpUMLUS»,
«buocunres 6enka», «CTpoeHue KIeTKW», Mojiesib CTPYKTypbl JJHK.

Tema 5. Pa3MHO)XXeHHe M HHAUBHya/IbHOE pa3BUTHE OPraHU3MOB.

KreTouHbIli LMK/, WM >KA3HEHHBIA LUK/I KAeTKA. VHTepdasza u MUTO3.
[Tpoueccel, mpoTekarolve B vHTep(dasze. Pervkaiusi — peakiusi MaTpUYHOIO
cunre3a [HK. CrpoeHne xpoMocoMm. XpPOMOCOMHBIM Habop — KapHOTHIIL.
OWruionIHbIN W TalyIOWJHBIA ~ XPOMOCOMHBIE ~ Habophl.  XpOMaTH/BI.
[luTosoruuecke OCHOBBI pasMHOKEHUSI UM UHJVBU/AYaJbHOIO  pPa3sBUTHA
OpraHu3MOoB.

Henenune knetku — muro3. Craguyu muto3a. IIporeccel, nmpoucxofdiiue Ha
PasHbIX CTaJUsIX MUTO3a. buosornyeckuii CMbIC/I MUTO3a.

[TporpamMmmupyeMasi rubesnb KJIeTKU — arlorTo3.

dopmbl pa3MHOKEHUsI OpraHu3MoB: Oecriosioe U 1osioBoe. Buabl 6ecriosnoro
pasMHOXKEHUS: [leJileHWe HaJBoe, T[I0YKOBaHME OJHO- M MHOTOKJ/IETOUHBIX,
criopoobpa3oBaHye, BereTaTBHOe pa3MHOKeHHe. VICKyccTBeHHOe K/IOHHMpOBaHHe
OpraHu3MOB, ero 3HaueHue [Jisl CeJIeKLUU.

[To/ioBOe pa3MHO’KeHUe, ero OT/INYMs OT 6ecriosoro.

Metio3. Craguu Meiio3a. Ilporjecchl, TpoUCXoslyMe Ha CTaAusiX Meno3a.
[ToBegenve xpomocom B Meiko3e. KpoccunroBep. buonoruyeckuid CMbICT U
3HauyeHue Meno3a.

['ameToreHe3 — ripoliecC 00pa30BaHUSI TIOJIOBBIX KJ/I€TOK Yy >KUBOTHBIX.
[To/ioBBIE >Keme3bl: CeMEHHUKM W SUUHUKW. OOpa3oBaHWe W pa3BUTHE IOJIOBBIX
K/JIeTOK — rameT (criepmMaTo3ouf, sIMIieK/IeTKa) — CIliepMaToreHe3 M OBOreHes.
Oco0eHHOCTH CTpOeHUsl SIWIEeKJeTOK M crepMaro3oujoB. OruiofoTBOpeHue.
[TapTeHorenes.

VuauBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHA/LHOE  pa3BUTHE
(aMbpuorenes). OTarbl 3MOPHOHA/ILHOTO Pa3BUTHSL Y TMO3BOHOUHBIX JKUBOTHBIX:
npobsieHre, TacTpy/siiusi, opraHoreHe3. ITocTaMOpuoHanbHOe pa3BuTHe. THIIbI
MOCTAMOPHOHA/ILHOTO Pa3BUTHS: TIpsMOe, HempsiMoe (JIMUMHOYHOe). BiusiHue



cpeAbl Ha pa3BUTHE OPraHW3MOB, (aKTOPBI, CIIOCOOHBIE BLI3BIBATh BPOXKAEHHBIE
YPOZCTBa.

Poct u pasButue pacteHuid. OHTOreHe3 IIBETKOBOTO paCTEHUs: CTPOEHHe
CeMeHU, CTaIui Pa3BUTHS.

JleMoHCcTpanum:

Tabmuipl ¥ cxembl: «®DoOpMbl pa3sMHOKEHHMsS] OpPraHM3MOB», «[IBoitHOe
OIUIOJOTBOPEHME Y LIBETKOBBIX pacTeHUM», «BeretaTuBHOe pa3MHOKEHUE
pacteHuii», «/leneHrie KieTKu Oakrepuii», «CTpoeHUe TIOJIOBBIX KJIETOK»,
«CTpoeHne XpoMOCOMBI», «KieTouHbl LUKI», «Permkanms JHK», «Mwuto3»,
«Meiio3», «I[IpsiMoe 1 HenpsiMoe pa3BUTUE», «I'ameToreHe3 y M/IEKOMUTAIOIIUX U
yesi0oBeKa», « OCHOBHbIE CTaIUM OHTOT€He3a».

Ob6opyoBaHue: MUKPOCKOT, MUKpOIIperiapaThbl «CriepmMaTo30U/1bI
MJIEKOTIUTAIOLLero», «fuleKneTka M/eKonurarouero», «KapuokrHes B KieTKax
KOpellKa JiyKa», MarHuTHas MOJe/b-alliuKalus «/lejeHue KIeTKu», MOZesb
OHK, Mmoziens MeTada3HOM XPOMOCOMBI.

JIaGopaTopHbIe U MPAKTHYECKHE PadOThI:

JlabopaTtopHast pabora Ne 3. «HabmomeHne MuTO3a B K/IeTKax KOHUYMKA
KOpelllKa JiyKa Ha TOTOBbIX MUKpOIIperapaTax».

JlaboparopHasi pabora Ne 4. «V3yueHue CTpOeHHs IIO/IOBbIX KJIETOK Ha
rOTOBBIX MUKpOIIperiaparax».

Tema 6. Hac/iecTBeHHOCTH ¥ K3MEHUUBOCTH OPraHU3MOB.

[Ipegmet v 3ajauun reHeTUKU. VICTOpUSA pa3sBUTUA TeHeTUKU. PoJib LIUTOIOr MU
U 5MODHMOJIOTMM B CTaHOBJ/IEHWH TeHETHKH. BK/aJ POCCHUHCKUX U 3apyOe>KHBIX
YUEHBIX B pa3BUTHE TeHETHWKHW. MeToAbl TeHeTUKH (TUOpHUI0/IoTUUeCKUH,
L[UTOTeHeTUUECKU, MOJIEeKY/ISIPHO-TeHeTUUeCKUii). (OCHOBHble TeHeTUuecKue
NoHATHSA. ['eHeTHUeCKass CUMBOJIMKA, UCIIO/Ib3yeMasi B CXeMaX CKpeLLMBaHUM.

3aKOHOMEpPHOCTH Hac/e[j0BaHUsl MIPU3HAKOB, YCTaHOB/IeHHbIe I'. MeHzeneMm.
MoHorubpugHoe CKpellfiBaHue. 3akKoH eguHooOpasus THOPHAOB TIEPBOTO
NoKojieHus. IIpaBW/O AOMMHMpOBaHWS. 3aKOH paclleryieHWs TMPU3HAKOB.
['unotesa uucToTel ramet. [lo/IHOe ¥ HeroIHOe JOMUHUPOBAHKE.

OwurubpugHoe  CKpelydBaHWe. 3aKOH  HE3aBHUCHMOIO  Hac/e[0BaHUs
NpU3HAKOB.  LluToreHeTHUeCKWe  OCHOBBI  JAUTHOPHUAHOTO  CKpEI[UBaHUS.
AHnanusupymolee CKpeljuBaHue. VICronbp30BaHre aHaIM3UPYIOLero CKpel[BaHus
JJ1s1 oTipe/iesieHusl TeHOTUIa 0Co0u.

CuersieHHOe Hac/le/[oBaHWe TIpyM3HakoB. Pabora T. Moprada 110
CLIeIVIeHHOMY HacJie[JOBaHUIO reHOB. HapylieHue cLeryieHusi TeHOB B pe3yJbTaTe
KPOCCUHIOBepa.

XpOMOCOMHasi TeOpUsl HaC/IeJCTBeHHOCTH. ['eHeTUUeCKye KapThl.



['eHeTuka mosia. XpoMOCOMHOe oOripefiesieHye 110Jjila. AyTOCOMBI U I10JIOBbIe
XpoOMOCOMBI. ['oMoOrameTHeble M reTeporaMeTHble OpraHu3mbl. HacyemoBaHue
TIPHU3HAKOB, CLIETJIEHHBIX C TI0JIOM.

N3meHunBOCThL. BUIbl U3MEHUMBOCTU: HeHaC/1eJCTBeHHAs U HaC/leICTBeHHasl.
Pone  cpegpl B HeHac/Ie[CTBEHHOM  M3MEHUYMBOCTHA.  XapaKTepPUCTHKa
MOJU(PUKALIMOHHOM M3MEHUMBOCTH. BapuallMOHHbIN Psifi M Bapyal[MOHHAasl KpUBasl.
HopMma peakumu npusHaka. KonmvuecTBeHHble W KaueCTBEHHbIe TIPU3HAKA U KX
HOpMa peakiiu. CBOMCTBAa MOAUPUKALIMOHHON U3MEHUNBOCTH.

HacnencTBeHHasi, WM TeHOTUIIMYECKasi, W3MeHUMBOCTh. KomOuHaTHBHas
W3MEeHUMBOCTb. Melo3 U TIO/IOBOM TIpOIjecC — OCHOBAa KOMOWHATHMBHOM
M3MEHUYMBOCTU. MyTallMoHHasi U3MeHUMBOCTh. Kiiaccudukalys MyTaljuii: reHHbIe,
XPOMOCOMHbIe, reHOMHbIe. YacToTa ¥ TIpUUMHbBI MyTal[uii. MyTareHHbie (PaKTOpPBI.
3aKOH rOMOJIOTUYECKUX PSIIOB B HacaeACTBeHHOM n3MeHunMBoCTU H. V1. BaBuoga.

BHesijepHasi Hac/ie[CTBEHHOCTb ¥ U3MEHUYMBOCTb.

I'enetuka uenoBeka. Kapuortun uyenoBeka. OCHOBHble MeTO/bl T'€HETHUKHU
ye/I0BeKa: TeHeajI0ruueCcKuii, O/IM3HeLIOBbINA, [IMTOreHeTUUeCKUM, OMOXHUMUUeCKHUH,
MOJIEKY/ISIPHO-T€HeTUYeCKUN. CoBpemeHHOe onpejesieHUe reHOTHIIA:
TIOJTHOTEHOMHOE CeKBeHMPOBaHWe, FeHOTUITMPOBaHWe, B TOM YHUCJ/ie C MOMOLbIO
[ML[P-anamm3a. HacnenctBeHHble 3abosieBaHUs ueioBeKa: TeHHbIe 0o0Je3HH,
Oome3Hn C Hac/IeJCTBEHHOW IpeApacIio/io’KeHHOCTbIO, XPOMOCOMHbIE 0O0JIe3HH.
Comatnueckve W reHepatvBHble MyTalud. CTBOMOBbIe KaeTKU. [IpUHIUIIBI
3/10pOBOr0 06pasa >KU3HU, UaTHOCTUKY, POGUIAKTUKY U JleueHus: TeHeTUUeCKuX
Oone3Heil. MeauKo-TeHeTHUYECKOe KOHCY/IbTUPOBaHWe. 3HaueHUWe MeUI[HHCKOM
TeHeTHKHU B TIPe/IOTBPAIL[eHHH U JIeUeHHH TeHeTHUeCKuX 3a00/ieBaHNi ye/loBeKa.

JleMoHCcTpanum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. YUerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBunos.

Tabmabl ©  cxembl:  «MOHOrMOpHAHOE  CKpeIl[MBaHWe U €ero
LIUTOTeHeTUYeCKass OCHOBa», «3aKOH pacIlell/IeHUs] U €ero IUTOreHeTHuyecKast
OCHOBa», «3aKOH UWCTOTbI  ramer»,  «J/lUruOpugHOE  CKpeIuBaHHe»,
«lJuTo/IOTHUECKHE  OCHOBBI ~ JAWUTHOPUIHOTO  CKpeIUBaHHUS»,  «Melo3»,
«B3aumopeiicTBre a/lyielbHbIX TeHOB», «['eHeTHueckrWe KapThl pacTeHUH,
JKABOTHBIX U YeJIOBeKa», «l'eHeTwKa Tmosia», «3aKOHOMEDHOCTH Hac/eJ0BaHUS,
CLEIUVIEHHOTO C TmoJIoM», «KapuoTurbl uYesioBeKa W JKUBOTHBIX», «BHbI
WM3MEHUYMBOCTW», «MoaudukalmoHHasi W3MeHUYMBOCTb», «HacnenoBaHue pe3yc-
dakTopa», «I'eHeTHKa rpynn KpoBu», «MyTal[MOHHasi U3MEHUHUBOCTb».

OO6opyoBaHue: MoOAe/H-alIIMKAA  « MOHOTUOPHAHOE CKpeIBaHHe»,
«HeronHoe agomuHUpOBaHMe», «JurubpugHoe cKpellvBaHue», «llepekpéct



XpPOMOCOM», MHUKDOCKOI W MHUKporpernapaT «/po3oduna» (Hopma, MyTaluu
(dbopMbI KpbUIbEB U OKPACKU Tefa), Tepbapuii «['opox moceBHOI».

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlaboparopHasi pabota Ne 5. «V3ydyeHue pe3ynbTaTOB MOHOTHODUHOTO U
AUTUOPUTHOTO CKpeIUBaHus ¥ AP030¢HIbl Ha TOTOBBIX MUKpPOIIperiapaTax».

JlabopaTopHasi pabota Ne 6. «M3yueHre MoANMDUKAIIMOHHON U3MEHUHUBOCTH,
MOCTPOEeHUe BapUALIMOHHOTO Psifia U BapUal[MOHHOW KPUBOW».

JlaboparopHasi pabora Ne 7. «AHanmu3 MyTarii y Jpo30(duabl Ha TOTOBBIX
MHKpOIIperaparax».

[Tpaktrueckass pabora Ne 2. «CocTaBieHWe U aHa/lW3 POJIOCTIOBHBIX
yesioBeKa».

Tema 7. Cestekiusi opraiuzMoB. OCHOBbI 0MOTEXHO/IOTHH.

Cenek1jMsi Kak HayKa M TIpoLiecc. 3apoXKAeHue ceeKlUM U JOMeCTHUKAaLUS.
Yuyenne H. V. BaBunoBa 0 I1ieHTpax IIPOUCXOXKIeHHUS UM MHOroobpa3sus
KYJIbTYPHBIX pacTeHud. LIeHTpbl MpPOUCXOXKAeHUs AOMaIlIHUX >XUBOTHBIX. COpT,
1opoza, [TaMM.

CoBpeMeHHbIe MeTO/IbI CeleKI[Mu. MacCoBbIli U UHAVBUAYaIbHbBIN OTOODHI B
CelIeKL[UM pAacTeHUWHd U >KMBOTHBIX. OlleHKa 3KcTepbepa. biv3KopoacTBeHHOe
CKpell[iBaHWe — WHOpuAMHr. Uuctasgs muHUS. CKpeldBaHWEe UHCTBIX JIMHUH.
[etepo3uc, wiu TubpuaHas cwia. HepoicTBeHHOe CKpeIllBaHWe — ayTOPHAVHT.
OtpanénHas rtubpugu3alys U e€ ycrexu. VICKyCCTBeHHBIM MyTareHe3 W
MoJiyyeHre TOJIMIVIONI0B. [lOCTW)KeHUsT CeJIeKLMM DPAaCTeHUM, >KUBOTHBIX H
MUKPOOPTraHM3MOB.

buotexHonorvs Kak OTpac/ib MPOM3BOACTBA. ['eHHasi WHXKeHepus. JTamnbl
co3manusi pekomOuHaHTHOM JIHK u TpaHCreHHBIX OpraHu3MoB. KreTtouHas
yuHkeHepusi. KieTouHble Ky/abTypbl. MUKDPOK/IOHA/IbHOE Pa3MHOXKEHUE pacTeHUM.
KyioHMpoBaHMe BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IUCTBEHHbIX OpPraHHW3MOB.

OKonornueckie W 3THUeckue  mpobnembl. I'MO  —  reHeTHYeCKH
MOAU(ULIMPOBaHHbIE OPTraHU3MBl.
[emMoHCTpaLuu:

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

Tabmuupl ¥ cxeMmbl: KapTa «LleHTpbl TMPOMCXOXKAEHWs U MHOroo0pasus
KyJbTYPHBIX pacTeHUi», «[lopozbl OMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacteHuii», «OTaanéuHas rubpuan3anus», «PadboTel akagemuka M. @. ViBaHoBa»,
«[omumnongusi», «OO0BEKTHI OUOTexHONMOTUW», «KeTouHble KyabTypbl WU
KJIOHUpOBaHue», « KOHCTpyrpoBaHue U IepeHoC TeHOB, XPOMOCOM».

O6opyoBaHNe: MYJ/ISDKU TUI0/I0B U KOPHEIIOA0B AUKUX (POPM U KYJ/IbTYPHbIX
COPTOB pacTeHul, repbapuii «CenbCKOX03SMCTBeHHBIE PACTeHUs».



JIaGopaTopHbIe U MPAaKTHYECKHe PadoThI:

OKcKypcusi «OCHOBHBIE MeTOJbI U JOCTHDKEHUs CeJIeKIIMM PACTeHUN M
YKUBOTHBIX (Ha CeJIEKITMOHHYIO CTaHILIUIO, TIeMeHHYO bepmy,
COPTOWCITBITaTeIbHBIA ~ yUaCTOK, B TeIIMUHOE XO35HCTBO, J1labopaToOpuIo
arpoOyHUBEPCUTETA UM HAyUHOTO I[eHTPa)».

11 KJTACC

Tema 1. DBo/nroI{MOHHAA OMO/IOTHA.

[IpeanocbUIKM BO3HUKHOBEHUSI 3BOJIIOLIMOHHOW TEOPUU. OBOJIFOL[MOHHAS
Teopusi U eé mMecto B Ouosiornv. BivsiHMe 3BOJIIOLIMOHHOW TEOPHHM Ha Pa3BUTHE
buosoruu 1 APyryx Hayk.

CBugetenscTBa 3BOMIOLMU. [lajleoHTO/IOTHYECKKe: TI0C/IeJ0BaTeTbHOCTh
TOSIBJIEHUS BUJIOB B T[1a/IeOHTOJIOTUUECKOW JIETOMUCU, Tiepexo/iHble (hOpMBI.
buoreorpaguyeckue: Cxo/ICTBO U pa3nuuue (ayH u (Gi0p MaTePUKOB U OCTPOBOB.

OMOpHo/IoTUYeCKHe: CXOJCTBA U Ppas3iduusi SMOpPHOHOB pa3HbIX BH/OB
NM03BOHOUHBbIX. CpaBHUTE/IbHO-aHATOMUYECKHWe: TOMOJIOTUUHbIE, aHa/0TUUHbIe,
pyJAWMeHTapHble OpraHbl, aTaBU3MbL. MOEKY/ISPHO-OMOXUMUUECKHEe: CXO/ICTBO
MeXaHW3MOB HacC/e/[CTBEHHOCTH W OCHOBHBIX MeTabOIMuecKuX mMyTed y BcCeX
OpraHM3MOB.

OBomoLoHHasgs Teopus Y. [lapBuHa. IIpeArocbuiKd BO3HUKHOBEHUS
JapBUHMU3Ma. [IBWKyIIMe CUJIbI 3BOJIOI[MM BUJOB TI0 JlapBUHY (M30bITOUHOE
pPa3MHOXKeHHWe TIPM OrPAaHUYEHHOCTH PeCcypCcOB, HeorpejenéHHas W3MEeHUYUBOCTD,
6opn0a 3a CyllleCcTBOBaHMe, eCTeCTBeHHbIN 0TOOD).

CunteTnueckas Teopus 3BoytoLuu (CT3) 1 eé 0CHOBHBIE TIO/IOXKEHUSI.

MukposBosmonust. [Tonynsiiysa Kak eAUHULA BUIA U SBOJIIOLUN.

[BrKyiye cusbl (hakTopbl) SBOMIOLMUA BUIOB B MpUpPOJe. MyTallMOHHBIN
npoLecc ¥ KOMOMHATUBHasi W3MEHUYMBOCTb. [lOMy/islMOHHbIE BOJHBI U JIpeud
reHoB. V30/11Us1 U MUTpaLUsl.

EctecTBeHHBbIM 0TOOp — HarmpaBasoOmuyid  ¢dakTop 3Bosolud. Dopmbl
eCTeCTBEHHOTO 0TOOpa.

[Tpucrnoco0/eHHOCTh OpraHU3MOB KaK pe3y/bTaT 3BOMIOLMU. [IprMepsl
TIPUCITOCOOIeHNH Y OpraHu3MOB. ApoMopd03bl ¥ UAWOAAITTAL[HH.

Bug wu  BugoobpaszoBanue. Kpurtepun Buaa. OcHoBHble  (HOPMBI
BHI000pa3oBaHusi: Teorpadrueckoe, SKOJIOTUUECKOe.

MakposBositorusi.  PopMbl  3BOMIOLMM:  (DUieTHYecKas, [JUBepreHTHas,
KOHBepreHTHasi, mapasiesibHas. HeoOpaTUMOCTb SBOJIOIMH.

[TpoucxoxgeHre OT HecCleLUaJInu3UpPOBaHHbBIX TMpeAKoB. [Iporpeccupyroias
crieqanv3anys. AlanTUBHAsA paJyaLys.

JeMoHCTpanuu:



[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. dapsuH, B. O. KoBaneBckuu, K.
M. Bbap, 3. I'ekkenb, ®. Mromnep, A. H. CeBeprios.

Tabmuiibl u cxeMbl: «Pa3BUTHe OPraHMUeCKOro MUpa Ha 3eMiie», «3apoAbIIin
MO3BOHOUHBIX ~ JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  6OpeOBI  3a
CyIIleCTBOBaHMEe», «EcTecTBeHHBI OTOOP», «MHOroodpasue COPTOB pacCTeHHi»,
«MHoroobpa3ue II0PO/, JKUBOTHBIX», «ITonmynsauun», «MyTanoHHas
W3MEHUMBOCTb», «Apomopdo3bl», «MauoaganTarum», «OOIas AereHeparys»,
«/IBWKylMe Cuibl 3BOJIIOLUN», «Kapra-cxema Maplipyra Iyremiectsus Y.
HapeuHa», «bopbba 3a cyirectBoBaHue», «IIprucriocob/eHHOCTE OpraHHU3MOBY,
«[eorpaduueckoe Brz0006pa3oBaHme», «DKOIOIHUECKOe BHA000pa30BaHue».

ObGopynoBaHue: KOJUTEKIUS HACEKOMBIX C pa3/IMUHBIMM TUITAMUA OKPACKH,
HaboOp TUIOZIOB U CeMsiH, KOJIeKI[usi «IIpyMephl 3allUTHBIX TMPUCTIOCOOIeHUM Y
YKUBOTHBIX», Mojiesib «OCHOBHbIE HarlpaB/IeHUsl IBOJIIOLIMK», 00BEMHas MOJesb
«CTpoeHMe rojI0BHOTO MO3ra MO3BOHOYHBIX».

bruoreorpaguueckass kKapra Mupa, KOJIeKUuss «@POpMbI COXPaHHOCTH
VCKOMAeMbIX J>KUBOTHBIX W pacTeHWM», Mojenb anmukauus «llepekpéct
XpPOMOCOM», BaXHble Tiperapatbl «Pa3BuTue Hacekomoro», «Pa3BuTue
JIATYIIKW», MUKporipernapaT «/Ipo3oduna» (Hopma, MyTaijuyd (OpMbI KPbUIbEB U
OKpacCKH TeJla).

JIaGopaTopHbIe 1 MpaKTUYeCKHe padoThI:

JlabopaTtopHass pabora Ne 1. «CpaBHeHHe BHAOB 10 MOP(}OIOrHYeCcKOMY
KPUTEPUIO».

JlaboparopHast pabora Ne 2. «Ormumcanue MpUCocobeHHOCTH OpraHu3Ma U
eé OTHOCUTE/IbHOI'O XapakTepa».

Tema 2. Bo3HMKHOBeHMe U pa3BUTHE )XU3HU Ha 3emJie.

[oHayuHble TIpeACTaB/le€HUS O 3apOKAeHWU >KU3HU. HayuHble ruroressl
BO3HUKHOBEHHUSI JKU3HM Ha 3emsie: abWoreHe3 W IMaHCIIEPMHs. XUMHUeCKas
9BOJTIOLMSA. AOHOTeHHBIM CHHTe3 OpraHMUeCKUX BeIeCTB W3 HeOopraHUueCKHX.
OKCIepuMeHTa/IbHOe TIOATBePXKAeHre XMMUUeCKOM 3Bo/ioLuu. HauanbHbie STarbl
6uonornueckoit ssomoruu. I'urnoresa PHK-mupa. ®opmupoBaHre MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE TMPOTOK/IETKU. [lepBble K/IETKU M KX SBOJIOLIUSL.
®opMHUpOBaHMEe OCHOBHBIX TPYTI KUBBIX OPraHHU3MOB.

PasButHe xu3Hu Ha 3emsie 1O 3paM U nepuofaM. Karapxeu. Apxelckas U
TpoTepo3oiickass 3pbl. Ilaneo3oiickasi 3pa W €€ TIepHOAbl: KeMOpUMCKUM,
Op/IOBUKCKWM, CUITYPUHUCKWH, IEBOHCKUH, KAMEHHOYT O/TbHbIN, TEPMCKUM.

Me3o0301icKasi 5pa U e€ nepuo/ibl: TPUaCOBbIM, FOPCKUM, METOBOM.

KaitHo30MCKasi 5pa W €€ mepuojbl: MajeoreHOBbIM, HEOTeHOBBIN,
aHTPOTIOTe€HOBBIN.



XapakTepucTHKa KJIMMaTra M reoJoruyeckux mnpoueccoB. OCHOBHbIE STarlbl
3BO/TIIOLIUM PACTUTENBHOTO U >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUW U
JKUBOTHBIX. [TosiB/IeHMe, pacliBeT U BbIMHUPaHWe FPYMN )KUBbIX OPraHU3MOB.

CucremMa OpraHMYecKOro Mupa Kak OTpaxeHWe 3BomoLMHA. OCHOBHbIE
CUCTeMaTU4eCKre rpynbl OPraHu3MOB.

OBOJIIOLMS Ue/ioBeKa. AHTPOMOJIOrUsl Kak HayKa. Pa3BuTHe Tpe/iCTaB/IeHU O
TIPOUCXOKJEHUU YesioBeKa. MeTozbl u3ydeHUsi aHTporioreHe3a. CxoAcTBa U
pas3/ivuus yea0oBeKa U >KUBOTHBIX. CHUCTeMaTUueCcKoe TMOJI0KeHHe ue/ioBeKa.

HOBwkyiye  cunbl  ((pakTopbl) — aHTpOMOreHe3a. HacnenctBeHHast
W3MEHUMBOCTb M ecTeCTBeHHbIM o0TOOp. OOIllecTBeHHbI 00pa3  >KU3HH,
W3rOTOBJIEHWE OPY/IUU TPY/a, MbIIILJIEHUE, PeUb.

OCHOBHBIE CTaIUM U BETBU 3BOJIIOLIMM YeJIOBEKa: aBCTPAJIONUTEKH, YesloBeK
yMesnbid, YesmoBek npsaMoxopasui, YesoBeK HeaHJepTaJibCKuM, YesoBek
pa3yMHbIii. HaxoJkyd HMCKOMaeMbIX OCTaTKOB, BpeMs Cyll[eCTBOBaHMs, 00/acTb
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O M0O3ra, 00pa3 >KU3HU, OPYUSL.

YenoBeueckrie  pacbl. OcHOBHble  Oosiblllie  pachl:  eBpPOMeOUHAast
(eBpa3uiickasi),  Herpo-aBCTpajioufiHasi  (3KBaTOpHa/ibHasi), = MOHIOJIOUHAs
(a3uaTcKo-amMepuKaHCKasi).  UepTbl  TIPUCTIOCOOMIEHHOCTH  TIpeZiCTaBUTesen
yesIoBeUeCKUX pac K YCJIOBHUSIM CyLeCTBOBaHUs. EAMHCTBO uenoBeuecKux pac.
Kputuka pacusma.

JeMoHcTpanum:

[Toptpetsr: ®. Penu, JI. Ilactep, A. . Onapun, C. Musnep, I'. FOpu, Y.
JJapBuH.

Tabmuupl u cxembl: «Bo3HukHOBeHre CoOHEUHOW CHUCTeMbl», «Pa3BuTHe
OpraHhueckoro mwupa», «PactutenpHasgd kieTka», <« KUBOTHas  KJeTKa»,
«[IpokapuoTuueckas KieTka», «CoBpeMeHHasi CHCTeMa OPraHUYecKOro MHpa»,
«CpaBHeHHEe aHAaTOMUUECKHX UYepT CTPOEHHUS ue/ioBeKa M UeI0BeKOOOpa3HbIX
o6e3bsin», «OCHOBHbIE MeCTa [aJleOHTOJIOTUYECKUX  HAaXOJOK  TIPeJKOB
COBPEMEHHOI'0 YeJjioBeKa», «/lpeBHeuiume mogu», «peBHue mogu», «llepsbie
COBpeMeHHbIe TI0/In», «HeioBeuecKre pachl».

ObGopyznoBanue:  Mynsoku — «IIpoucxoxzaeHrde — uvenoBeka»  (OFOCTBI
aBCTPA/IONUTEKa, TMUTEKaHTPOMa, HeaHJepTajiblla, KPOMaHbOHLA), CJIENKA WU
1300pakeHWs KaMeHHBIX OpYAUN TIepBOOBITHOTO uesioBeKa (KaMHHU-YOIITIEepHI,
pybuna, ckpebma), reoxXpoHojioruueckass Tabmuila, KO/IeKIUs «DPopMbl
COXPAaHHOCTU UCKOTaeMbIX )KUBOTHBIX U PAaCTEHUI».

JIaGopaTopHbIe 1 MpaKTUYeCKHe padoThI:

[TpakTrueckass pabota Ne 1. «l/3yueHHe HMCKOIIaeMbIX OCTAaTKOB paCTeHUN U
JKABOTHBIX B KOJIJIEKLIUSIX».



OKCKypCHUsi «DBOJIIOLMS OPraHUYecKoro Mvpa Ha 3emse» (B eCTeCTBEHHO-
Hay4HbIM WU KpaeBelueCKui My3em).

Tema 3. OpraHusmbl 4 OKpPY’Karoliasa cpeja.

OKOJIOTHs KaK HayKa. 3a/laui v paszesibl 5K0J10ruu. MeTozbl 5KOJI0rMYeCcKux
VCCIeJOBaHUU. DKOJIOTUUEeCKOe MUPOBO33peHre COBPEMEHHOI0 Ue/l0BeKa.

Cpezbl 00WTaHUs OpPraHU3MOB: BOZHasl, Ha3eMHO-BO3/YIlIHasi, TMOYBEHHas,
BHYTPUOpPraHU3MeHHasl.

Okonoruueckde ¢akrtopbl. Krnaccudukaims sSKonoruyeckux (hakTopoB:
abuoTnueckre, OWOTHMUECKHMe U aHTpPOTOreHHble. /[leliCTBHe 3KOJIOTHUYECKUX
(akTOpOB Ha OPraHU3MBblI.

Abuotrueckre ¢GhaKTOpbI: CBET, TEMITEPATYPa, BJIAXKHOCTh. DOTOIEPHOU3M.
[TpucriocobeHnst  OpraHU3MOB K  JIeHCTBHUI0O  aOMOTHYeCKMX  (haKTOPOB.
buosiornueckre pUuTmel.

buotnueckre  dakrtopel.  Bugsl = OMOTWUECKMX  B3aMMO/IeHiCTBUM:
KOHKYPEHIIWsI, XMII[HAYeCTBO, CUMOMO03 U ero ¢dopmel. [TapasuTH3M, Koomeparus,
MyTyaau3M, KOMMeHCa/nn3M (KBapTHUPAaHCTBO, HaX/eOHUUECTBO). AMeHCAIu3M,
HelTpanu3M. 3HaueHWe OHOTUYECKHUX B3aWMOENCTBUN [Jid CyIlleCTBOBaHUS
OpPraHM3MOB B MPUPOJHBIX CO0DIIIeCTBaX.

OKOJIOTUUeCKUe XapaKTePUCTUKXA nonyasyud. (OCHOBHbIE —TIOKa3aTesu
TIONYJ/ISALIUU: UYUC/IEHHOCTb, IIJIOTHOCTb, POXXAAeMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpauus. [JvHaMuKa YiC/IeHHOCTH TOMYJISILANA U €€ peryJisiiusl.

JeMoHCTpanuu:

[Moptpetsi: A. 'ymbonbaT, K. @. Pysnibe, D. 'eKkelb.

Tabsuiel ¥ cxeMbl: Kapta «IIpupo/Hbie 30HBI 3emmn», «Cpefibl 06UTaHUsS
opraHu3sMoB», «®dotonepuoausm», «llonynsauuu», «3aKOHOMEPHOCTH pOCTa
YMCJIEHHOCTHY MONYJ/ISILUK UH(DY30pUU-TY(PesibKn», «IluieBble Lenm».

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabopaTopHast pabota Ne 3. «Mopdosoruueckrie 0COOEHHOCTA PACTEHHH U3
Pa3HbIX MeCT OOUTaHMUSI».

JlabopaTopHasi pabota Ne 4. «BvsiHre cBeTa Ha POCT W pa3BUTHE YePEeHKOB
KOJIeyca».

[TpakTrueckast paborta Ne 2. «ITofCUéT TJIOTHOCTH TIOMYJISIIMM pa3HbIX BUIOB
pacTeHUuI».

Tema 4. Coo011ecTBa ¥ 9K0/10rHUeCKHe CHCTEeMbI.

Coo01ijecTBo opraHu3MoB — OuorieHo3. CTPyKTyphl OHOL|eHO3a: BH/OBas,
MPOCTpaHCTBeHHasl, Tpoduueckass (muieBasi). Buabl-momMuHaHThl. CBsI3U B
OuolieHO3e.

OKojsioruueckde CcucTeMbl (9KocucTembl). [loHsiTve 06 sKocucTeMe W
ouoreorjeHo3e. DyHKI[MOHA/TbHbIE KOMITOHEHTBI 3KOCHCTEMBI: TMPOAYIEHTHI,



KOHCYMEHTBI, pe/iylieHThbl. KpyroBOpOT BeIllecTB U MOTOK SHEPTHUHU B KOCHUCTEMe.
Tpoduueckue (muileBble) YPOBHM 3KOCHCTeMbl. [IuilieBble 1jeMd U CETH.
OcHOBHBIE TIOKa3aTeMM 3KOCUCTeMbl: Ouomacca, TPOAYKIMsS. OKOJOTHUecKue
MMUPaMU/IbI:  TIPOAYKIMM, UWCAeHHOCTH, OuomMacchl. CBONCTBA 3KOCHUCTEM:
YCTOWUMBOCTB, CAMOPeryJislivs, pa3BuTHe. CyKiiecCusl.

[Ipripo/iHbIe 5KOCHUCTEMBbI. DKOCHUCTEeMbl 03€p U peK. JKOCHMCTeMa XBOWHOIO
WM [IMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBbIE ~ 3KOCHUCTEMBI.  ATPO3KOCHUCTEMBL. Y POO3KOCHCTEMBI.
Brosiornueckoe 1 X03sIMICTBEHHOE 3HaUeHHe arpo3KoCHUCTeM U ypOosKocHucTeM.

buopa3Hoobpasve Kak (akTop ycToWurMBOCTM 3KocucTeM. CoxpaHeHHe
Buosiornyeckoro pazHoobpasusi Ha 3emiie.

Yuenve B. U. BepHaackoro o 6uocdepe. I'paHuiibl, COCTaB U CTPYKTypa
6uocdepsl. JKuBoe BeirjecTBO U ero (yHkuud. OcobGeHHOCTH OuOCchepbl Kak
riobanbHONM 9KOocHCTeMbl. [IMHaMUuecKoe paBHOBecMe U oOpaTHasi CBsi3b B
buocdepe.

KpyroBopoThI BelecTB ¥ OMOreoXUMHUECKHe LUKIIbI 3/IeMeHTOB (yTieposa,
a30Ta). 30Ha/ILHOCTh Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YesoBeuecTBO B 6uocthepe 3emau. AHTpOIIOTeHHbIe U3MeHeHHs1 B Orocdepe.
['nobasnbHbIe IKOJIOTUUECKHE TPOOIEMBI.

Cocy1ecTBoBaHHE MIPUPO/IbI U ye/ioBeYeCTBa. CoxpaHeHue
6uropa3Hoobpa3us Kak OCHOBa yCTOWUYMBOCTH Orocdepbl. OCHOBa paljiOHAIBLHOTO
ympaB/jieHusi TPUPOAHBIMHA pecypcaMd M HWX WCIo/b30BaHUe. [loCTWKeHus
OuooruK ¥ 0XpaHa MPUPO/bI.

JdeMoHCcTpanuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabmuibl U cxembl: «IluieBble 1enu», «bHUOIEHO3: COCTaB U CTPYKTypa»,
«[Ipupoanbie coobirjecTBa», «llemu mUTaHUSA», «OKOJIOTMUECKas IHPaMH/Ia»,
«buocdepa u uenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTeMaA
XBOMHOro Jjeca», «buoneHnos Bogoéma», «ArpoueHo3», «l[IpumepHbie
aHTPOIIOTeHHbIe  BO3JEMCTBUSI Ha MpUpPOAY», «BaxHelIne HCTOUHUKH
3arpsi3HeHHs] BO3[lyXa M IPYHTOBBIX BOM», «IlouBa — BayKHEMIIIasi COCTaBJISIOIIAsT
6uocdepsbi», «PakTophl Aerpafalivi MouB», «[lapHUKOBBINA 3PdeKT», «DPaKTOpHI
PaIMOAKTUBHOTO 3arpsi3HeHus1 Ounocdepnl», «OOijast cTpykrypa OHochepsb»,
«PacripocTtpanenre usHH B Ouocdepe», «O30HOBBI 3KpaH OHWOCheEpPbI»,
«KpyroBopoT yriepoja B 6uochepe», «k KpyroBopot a3oTa B IIPUPO/E».

O6opyoBaHMe: MOZe/b-alIMKalusA « TUMUUHbIe OWOIeHO3bI», TepOapuid
«PactuTenbHbIe co0b1IIeCTBa», KO/IIEKIUN «brolieH03», «BpeanuTenu BaXKHEUIITHX
Ce/IbCKOXO3SIMICTBEHHBIX ~ KYJbTyp», TrepbapuM W KOJUIeKIIUM pacTeHud W
JKUBOTHBIX, TIPUHAJ/IeXallle K pa3HbIM 3KOJIOTMYecKMM TpYyIaM OJHOrO BHU/a,



KpacHas kuura Poccmiickoii ®epepain, u300pakeHHS OXpaHSEeMbIX BHOB
pacTeHUN U )KUBOTHBIX.



IVTAHUPYEMBIE  PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
bnoJjiIormm HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBAMBalwOTCSI TpeOOBaHUSA K pe3yibTaTaM
OCBOeHUs1  OOyuaroIMMHCsi TporpaMM  cpeAHero obimero  o6pa3oBaHus:
JIMUHOCTHBIM, MeTarnpeAMeTHbIM U TIpeJMeTHBIM.

JINMHHOCTHBIE PE3YJ/IbTATDI

B cTpykType /WUYHOCTHBIX pe3yJbTaTOB OCBOeHUs1 MpeameTa «buosnorusi»
BBIJIe/IeHbI CJIe/IVIOIIe COCTAaBJ/ISIFOINMe: OCO3HaHWe 00yuaroIMMHUCS POCCUMCKOMN
IPaK/IAHCKOM WJIEHTUUHOCTU — TOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITE/TbHOCTH
W caMoolpefie/ieHUI0, HaJluuhe MOTHBAIMM K  00yueHWIO  OHOJIOTHH,
1je/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXX/eHuil JIMYHOCTH Ha OCHOBE
K/IFOUEBbIX 11eHHOCTeM W WCTOPUUECKUX TpaZMIUi pa3BUTHsA OHOIOrMUecKoro
3HaHHs1, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIUXCsl PYKOBOJCTBOBAThCS B CBOEM
JesiTe/TbHOCTU  1|eHHOCTHO-CMBIC/IOBBIMH ~ YCTaHOBKAaMM, TIPUCYILLIUMU CUCTEMe
buonoruueckoro o6pa3oBaHUsl, HaJIUuMe SKOJIOTUUECKOTO TIPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1€/ ¥ CTPOUTD JKU3HEHHbIE TI/IaHBbI.

JIMyHOCTHBIE pe3y/bTaThl OCBOEHUs] mpeameTa «buonorus» AOCTUrarTCs B
eMHCTBe y4yeOHOM ¥ BOCTIMTATENHHOU [1eATeTbHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUMCKHUMHU COLIMOKY/IbTYPHBIMH, UCTOPUYECKUMU U [[yXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMH, TIPUHSATHLIMU B OOII[eCTBe TIpaBWIaMH W HOpMaMH
ToBeJileHUsT M CMoCOOCTBYIOT TIpOLjeccaM CaMOIO3HaHHWs, CAMOBOCIIUTaHUS U
CaMOpa3BUTHS, Ppa3BUTHS BHYTPEHHeW TMO3ULUM JIMYHOCTHU, TIaTPUOTH3Ma,
YBaKEHUsI K 3aKOHY W TMPaBOIOPSIKY, UYe/I0BeKy TpyJa W CTapllieMy MOKOJEeHMIO,
B3aMMHOTO YBa)KeHWs, OepeXXHOr0 OTHOIIEHHS K KY/JAbTYPHOMY HaC/Ieguio |
TPaAMLMsM MHOTOHAI[MOHAIBLHOrO Hapoja Poccurickont ®enepauyu, Npupojie U
OKpY>Karolleun cpefe.

JInuHOCTHBIE pe3y/nbTaTbl OCBOeHUs yuebHOro mipegmeTra «buonorus»
JOJDKHBI OTpa)kaThb FOTOBHOCTb U CITOCOOHOCTH 00YJarOIIUXCsl PYKOBO/ICTBOBAThHCS
c(hOpMUPDOBaHHOM BHYTPEHHEU TMO3ULMEed JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHeHTALUi, TIO3UTHUBHBIX BHYTPEHHUX  YyOeXJeHWN, COOTBETCTBYIOIUX
TPaJUI[MOHHBIM 1IeHHOCTSIM DPOCCHMCKOTO OOIIlecTBa, paciliipeHhe >KW3HEHHOTO
OMbITa Y OMbITA AEesTeTbHOCTH B MPOLiecce peaar3aljid OCHOBHBIX HarlpaBJ/IeHUU
BOCIIUTATE/IbHOU J1eSITeIbHOCTH, B TOM YMUCJIe B YACTH:

1) rpa)X/JaHCKOr0 BOCTIMTAHUSA:

c(hopMHUPOBAHHOCTb IPAXKAAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U

OTBETCTBEHHOTO UJieHa POCCHUHCKOro 00I11ecTBa;



OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB U 00si3aHHOCTeH, yBakeHHe
3aKOHa U MPaBOIOPS/IKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOU [eATeTbHOCTU TPy CO3aHUU
yueOHBIX MPOEKTOB, pellleHMM yueOHbIX W TO3HaBaTeIbHBIX 3aZlau, BHITIOJTHEHUU
OurooruuecKux KCreprMeHTOB;

CroCOOHOCThL ~ OmpejieIsiTh COOCTBEHHYIO TIO3ULIMIO TI0 OTHOIIEHWUI0 K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U 00BSICHATD e§;

yMeHHe YUUThIBaTb B CBOUX JEWCTBUSIX HEOOXOAWMOCTb KOHCTPYKTHBHOTO
B3aUMO/IENCTBUS JIFOJIeN C pa3HbIMU YOeXXeHUsIMU, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJIbHBIM T0JIOKEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B MpOLecCe COBMECTHOrO BBIMIOJIHEHHUS
yueOHBIX, TIO3HABaTeJIbHBIX M MCCAe0BaTebCKUX 3aJau, YBaKUTETbHOTO
OTHOILIEHHSI K MHEHUIO OIMOHEHTOB TP OOCY)X/eHHWH CIIOPHBIX BOIIPOCOB
OMOIOTHYECKOTO CO/lepyKaHUS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU [1eATe/IbHOCTH;

2) NIaTPUOTHUYECKOI'0 BOCTIMTAHUSA:

chopMHPOBaHHOCTD POCCHUUCKOU rpakJjaHCKOH WJIEeHTUYHOCTH,
MaTpUOTH3Ma, YBa)KE€HHsI K CBOEeMY HapOJy, YYBCTBa OTBETCTBEHHOCTU Iiepe[
PopguHol, ropioctT 3a CBOM Kpad, CBOWO PoauHy, CBOW SI3BIK W KYJBTYpY,
TIPOLLIJIOe Y HACTOsIIIlee MHOIOHALIMOHA/IBHOT0 Hapoga Poccuy;

L[EHHOCTHOEe OTHOIIeHWe K TIPUPOAHOMY Hac/Ie[ut0 U TTaMATHUKaM MPUPO/IbI,
JNOCTWKeHUsIM Poccun B Hayke, KCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIOCOOHOCTh OIIeHMBATh BKJ/aJ, POCCHUMCKUX YYEHbIX B CTaHOBJeHUE W
pa3BuTve OWOJIOTHM, TIOHMMaHWs 3HaueHWss OMOJOTMM B TIO3HAaHWM 3aKOHOB
TIPUPO/IBI, B )KU3HU UejioBeKa M COBPEMEeHHOT0 00I11eCcTBa;

uzieiiHas yOe)KJEHHOCTb, TOTOBHOCTb K CJy)KeHHI0 U 3aiiure OTeuecTsa,
OTBETCTBEHHOCTb 3a ero Cys0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMA:

OCO3HaHMe JyXOBHBIX 1[eHHOCTeH POCCUMCKOTO HAapo/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MOBE/IeHNUS;

CMOCOOHOCTh OlLIeHWBAaTh CUTYAlLMI0 U TIPUHUMAaTh OCO3HAHHbIE peIlleHus,
OpPHEHTHPYSCh Ha MOpaJbHO-HPaBCTBEHHbIE HOPMBI U LIEeHHOCTH;

0CO3HaHUe JIMYHOT'O BKJ/IaJia B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJUTE/ISIM, CO3[,aHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TIPUHATHUSI LIEHHOCTEM CeMeWHOM J>KU3HU B COOTBETCTBUU C
TpaguLiuIMU Hapoa0B Poccuy;

4) 3cTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUYeCKOe OTHOIlleHHWe K MUY, BK/IOuasi 3CTeTUKY ObITa, HAyYHOTO U
TeXHUUeCKOTO TBOPUYECTBa, CIIOPTa, TPYZa, 00IleCTBEHHBIX OTHOILIEHU;



TTOHUMaHue 3MOLIMOHAILHOTO BO3/|eHCTBUS )KUBOW TIPUPO/bI U €6 1|eHHOCTH;

TOTOBHOCTh K CaMOBBLID&)KEHUIO B Pa3HbIX BM/IaX HCKYCCTBa, CTpPeMJIeHUe
TIPOSIB/ISITh KaueCTBa TBOPUECKOM JTMUHOCTH;

5) ¢u3uyeckoro BOCIMUTAHHUA, (P)OPMUPOBAHUA KYJbTYPbl 3/I0POBbS U
IMOLMOHA/ILHOTO 0/1ar0mo/Tyunsi:

NMOHMMaHWe W peajiv3alivs 370poBoro M 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  TMTaHWe, COOJIIOZIeHWMe  TUTHMEHWUeCKWX TpaBUI W HOPM,
cbamaHCUpPOBaHHBIA pEXXUM 3aHATUM W OTAbIXa, Ppery/spHas du3nueckas
aKTUBHOCTb), Oepe)KHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIeHUs K
coOCcTBEHHOMY (PM3UUYECKOMY M TICUXWYeCKOMY 3/10POBbIO;

MOHUMaHWe 1[eHHOCTW TpaBWI WH/JWMBUYalbHOTO M  KOJJIEKTUBHOTO
6e3011acHOTO MOBeIeHNs B CUTYyaIUsIX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTFOZIEH;

OCO3HaHUWe TIOC/e/ICTBUN M HeNpUSTUS BPeJHBIX MPUBbIYEK (yroTpebsieHus
aJIKOT0J11, HADKOTHKOB, KYpeHUsl);

6) TPy/10BOr0 BOCTIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HaHMe [IeHHOCTH MacTePCTBa, TPY/J0/t00ue;

FOTOBHOCTh K AKTUBHOW [esiTeJIbHOCTM TeXHOJIOTMYeCKOM W COLMaIbHOU
HarpaB/IeHHOCTH, CIOCOOHOCTb WHUI[MMPOBATh, MJIAHUPOBaTh U CaMOCTOSITE/IbHO
BBITIO/IHATD TaKYHO /leSITe/IbHOCTh;

WMHTEepeC K pa3/iMuHbIM cepaMm MpodecCuoHa/NbHON /esTe/IbHOCTH, YMeHUe
coBepIlaTb OCO3HaHHBIA BbIOOD OyaAyiel mnpodeccu U peanu30BBIBATDH
coOCTBeHHbIe XKU3HEHHbIe TI/IaHbI;

TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHMI0O M CamMo0o0Opa3oBaHHIO Ha
TIPOTSDKEHUH BCel JKU3HY;

7) 3KO0/I0rU4eCKOro BOCIIUTAHUA:

9KO0JIOTUYECKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpojile KakK HCTOUHUKY
JKU3HU Ha 3eMJie, OCHOBe e€ CYII[eCTBOBaHUSI;

TIOBBIIIIEHNe YPOBHSI 3KOJIOTMUECKOW KYJbTYphl: TIpPHUOOpeTeHHe OIlbiTa
TJIAHUPOBAHUS TIOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX TOC/IECTBUM  [i/IsT
OKpY>Karolllel cpeibl;

OCO3HaHHWe T00a/bHOTO XapakKTepa 3KOJIOTHYeCKHX ITPo0/IeM W IyTer ux
pellieHus;

CTIOCOOHOCTh  HMCIIO/Ib30BaTh IpHOOpeTaemMble TIPU HW3YUeHHH OHOJIOTUU
3HaHWSI W YyMeHUs TMpU pellleHUM TMpobseM, CBSI3aHHBIX C PpaLMOHA/IbHBIM
TIPUPO/IOTIONb30BaHHeM  (COOJTIO/leHre  MpaBW  TIOBEJeHWS B TIPUPO/IE,
HaripaB/ieHHbIX Ha COXpaHeHWe paBHOBECUsI B 3KOCHUCTeMax, OXpaHy BH/IOB,
9KOCHUCTeM, Obrocdepsl);



aKTMBHOE HerpusTHe [eWCTBUM, MNPUHOCAIIMX BpeJ,  OKpyKarolleu
TIPUPOZIHONM CpeJie, YMeHHe MPOTrHO3UpPOBaTh Heb/arorpusiTHbIe 3K0JIOTUUeCKHe
NOC/IeICTBYS MPeINPUHAMAaEMbIX IeUCTBUM U TIpeJ0TBPAIllaTh UX;

Ha/IMyue pPa3BUTOr0 3KOJIOTMYECKOTO MBIIIEHUS, S5KOJIOTUYECKOU KYJIbTYDBI,
ombITa JlesITeTbHOCTH 5KOJIOTMYeCKOu HaripaB/IeHHOCTH, yMeHUs1
PYKOBO/ICTBOBAaTbCSI MU B MO3HaBaTeIbHOW, KOMMYHUKAaTUBHOU W COLIAATbHOM
MpaKkTUKe, TOTOBHOCTU K YYaCTUIO B MPAKTAUECKOU J1eATe/IbHOCTU SKOJI0TUUeCKOMU
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:

c(OpMUPOBAaHHOCTb MHPOBO33DEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HayKHd W OOI[eCTBeHHOW MpPaKTUKH, OCHOBAHHOTO Ha Juajore
KYJIbTYP, CIIOCOOCTBYIOIIEr0 0CO3HAHUIO CBOET0 MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBEPILEHCTBOBAHUE $I3bIKOBOM M UMTaTeJbCKOW KY/IbTYpPbl KakK CpeJCTBa
B3aUMO/IEICTBUS MEX/Y JIIOABMU U MIO3HAHUSI MUPa;

MOHWMaHWe CrelubUKr OWONOTMM KaK HayKd, OCO3HaHWS €€ pomu B
dbopMUpOBaHMY PpalMOHATBHOTO HAy4YHOT'O MBbILLIEHUS, CO3/]JaHWW 11eJIOCTHOTO
Tipe/iCTaB/eHuss 00 OKpy’KarollleM MHpe KaK O e[MHCTBe MPHPOJbl, uesoBeKa U
oO11iecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pellleHHd MpobseM
COXpaHeHUsI TIPUPO/THOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUHW [I/Ii COBPEMEHHOM I[UBUIM3al[UH:
obecrieueHrsi HOBOTO YDPOBHSI pa3BUTHS Me[UIMHBI, CO3[jaHUe TepCIIeKTUBHbIX
OMOTeXHOJIOTUM, CIMOCOOHBIX  pelllaTb  pecypcHble  ITPOOJeMbl  Pa3BUTHUS
ye/IOBeUeCTBa, MOMCKA MyTel BbIXO/A M3 IVI00aTbHBIX 3KOJOTHUeCKUX Ipo0ieM U
obecrieueHrsi  Tepexojla K  YCTOWUMBOMY  Pa3BUTHIO,  PAllMOHATLHOMY
WICII0J/Ib30BaHUIO TPUPO/JIHBIX PeCypcoB U (POPMHPOBAHUIO HOBBIX CTaH/IapTOB
)KU3HU;

3aMHTEPEeCOBAHHOCTb B TOAYYeHWH OWOJIOTUUECKHUX 3HAaHWUM B I[e/ISIX
TIOBBIIIIEHWsT  O0IIell Ky/JbTypbl, €CTeCTBEHHO-HayYHOW TpPaMOTHOCTH, KakK
COCTaBHOM YacTH (DYHKIJMOHA/ILHON I'PaMOTHOCTH OOYy4YaroImmxcs, hOpMUpPyeMOM
NIpU M3y4yeHUu 61os0rny;

TOHMMaHWe CYI[HOCTHU METO/IOB TO3HAaHMSI, UCMOJIb3yeMbIX B €CTeCTBEHHBIX
HayKax, CIIOCOOHOCTU WCIIO/b30BaTh II0JyuyaeMble 3HaHWS [/ aHaau3a |
00BsICHEeHUSI SIBJIEHUM OKDY)KaloIllero MUpa U MPOMCXOASIHUX B HEM M3MeHEeHUH,
yMeHUe JefiaTb 0OOCHOBaHHbIE 3aK/IFOUEHUSI Ha OCHOBe HayuHbIX (DakTOB U
VMEIOIIUXCS JAHHBIX C LIeJIbI0 TI0/TyUeHUs! JOCTOBEPHBIX BBIBO/OB;

CIOCOOHOCTh CAaMOCTOSITE/IBHO MCII0/Ib30BaTh OUOIOTHYeCKUe 3HAHUS [IIs
peliieHUs1 IP0o6JieM B peanbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOW JesiTellbHOCTH, TOTOBHOCTh OCYILEeCTBJISATh
TPOEKTHYIO U UCC/Ie0BATebCKYIO AesiTe/TbHOCTh UHIUBUAYA/IbHO U B TPYTIIIE;



TOTOBHOCTH M  CIIOCOOHOCTH K  HeENpephlBHOMY 00pa3oBaHUIO M
caMo00pa30oBaHUIO, K aKTHBHOMY TIOJYUYEHWIO HOBBIX 3HAaHWM MO OHO/IOTUM B
COOTBETCTBUHM C JKU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTanpeZiMeTHbIe pe3yJibTaTbl OCBOeHUs] yueOHOro rpeamera «buosiorus»
BK/TIOUAIOT: 3HAuuMble [Jisi (OPMHUPOBaHUS MUPOBO33DEHUSI O00YUarOL[UXCs
MEXIUCIUTITMHAPHBIE (MeXKITpeJIMeTHbIe) oOIleHayUHble TIOHSTHS, OTPa’karolfue
1[eJIOCTHOCTh HAyUHOM KapTUHbl MHUpa U CIleUU(UKy MeTOJOB [O3HaHUS,
VICII0J/Ib3yeMbIX B €CTECTBEHHBIX HayKax (BeIecTBO, SHeprus, siBjieHue, MpoLecc,
CUCTeMa, HayuHbIM (PakT, MPUHLIUM, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
ucciefioBaHve,  HabrofieHuWe,  W3MepeHUWe,  SKCIIEPUMEHT W [IPYTHUX),
yHUBepcanbHble yueOHbIe [eicTBUS (TI03HaBaTe/bHble, KOMMYHUKaTHUBHbIE,

peryJ/siTUBHbIE), obecrieunBaroIiye dbopmupoBaHue (yHKI[MOHaTbHOM
IPaMOTHOCTH M COL[MA/IbHONM  KOMIIETEHIIMM OOYYaroIMXCsl, CIOCOOHOCTB
o0yuaroIuxcs MCTI0JTb30BaTh OCBOEHHbIe MeXXAUCIUTIIMHApHbIe,

MHDOBO33peHUYeCKHe 3HaHWsS W yHUBepCcajbHble yueOHble [JIeHiCTBUSI B
T03HaBaTe/IbHOU U COLIMA/IbHOU MPaKTUKe.

MertaripejMeTHble pe3y/bTaThl OCBOEHMSI TIPOTPaMMbl CpeIHEero O0O0I[ero
o0pa3oBaHUs JO/DKHBI OTPaXkaTh:

OBnajenue YHHMBepCa/IbHBIMH y4eOHBIMHU Mo3HaBaTe/JIbHbIMH
NeNCTBUSAMU:

1) 6a3oBbIe JIOTHUECKHEe AHCTBUS:

CcaMoCTOsiTe/IbHO  (OpMy/NHMpOBaTh W aKTyaau3upoBaTh  mpobiemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

WCII0J/Ib30BaTh MPHW OCBOEHWW 3HAHWUW TIPUEMBI JIOTMYECKOTO MBbILIEHHUS
(aHanu3a, cuHTe3a, CpaBHeHUs1, KjaaccuduKaium, 000011eHNsT), PACKPhIBATh CMBICIT
OuvonorMUeCcKUx TOHATHM (BBIJENSITh UX XapaKTepHble MPU3HaK{, YCTaHAB/IUBAThH
CBSI3U C [IPDYTUMU TIOHSITUSIMUA);

ornpefensTh Leau [JesTebHOCTHU, 3ajaBas MapaMeTpbl W KPUTEPUU UX
JOCTW)KEHHS], COOTHOCHTD Pe3yJ/bTaThl JAesiTeIbHOCTH C TTOCTaB/JIeHHbIMU L{e/ISIMU;

WCTI0/Tb30BaTh OUMOOTMUecKre TIOHATHS JJi 00bsCHEeHUSI (DaKTOB U sIBJIEHUH
JKUBOM TIPUPOJbI;

CTPOUTb JIOTUUECKHe PpacCyKAeHusi (MHAYKTUBHblE, JeAYKTUBHbIE, IO
aHa/IOTUU), BBISB/SATH 3aKOHOMEDHOCTHM W TIPOTMBOPEUUS] B PacCMaTpHUBAeMbIX
sIBJIEHUsIX, (DOPMY/TUPOBATh BHIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeicTBa  AJid  TIpe/iCTaBJieHUs
CYLIeCTBEeHHbIX CBsi3eid M OTHOILIEHHY B M3yuaeMbIX OMO/IOTHYECKHX 00BeKTax, a



Takke  TMPOTUBOPEUMi  Pa3HOrO0  poOjia,  BBIBJIEHHBIX B Pa3/IUYHBIX
MH(MOPMAaI[MOHHBIX UCTOUYHHKAX;

pa3pabaThiBaTh IJIaH PelIeHUs] MPOOIeMbl C YUETOM aHa/M3a WMEROIIUXCS
MaTepua/bHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBBI B eSITeJIbHOCTD, OLIeHWBAaTh COOTBETCTBHE Pe3y/IbTaTOB
1[eJIsIM, OLIeHUBaTb PUCKU TIOC/Ie/ICTBUMN JesITe/TbHOCTH;

KOODZIMHUPOBaTh U  BBHITIOJMHATH paboOTy B YC/IOBUSAX — peasnbHOTO,
BUPTYa/bHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJEMCTBYSI;

pa3BUBaTh KpeaTUBHOE MbILIJIEHHe TIPU pellleHrnH XKU3HeHHBIX MpobieMm.

2) 6a3oBbIe HCC/IeJ0BAaTe/IbCKHE JJeMCTBHUSA:

BJIa/IeTh HaBbIKaMH yueOHO-HCCIeJOBaTe/IbCKOM 1 TTPOEKTHOM ZIesiTe/TbHOCTH,
HaBbIKaMH  paspellieHusi npobseM, CIOCOOHOCTRIO U TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TIOUCKY MEeTO/IOB pellieHUsl MPaKTUUeCcKuX 3a/jay, IPUMeHeHUI0
pa3/IMYHBIX METOZOB TTO3HAHMS;

WCII0/Ib30BaTh pa3/iiuHble BU/IbI JIeITe/IbHOCTH T10 TIO/Ty4YeHHI0 HOBOI'O
3HaHUS, €Tr0 WHTepIpeTaluy, IpeoOpa30BaHHI0 U TIPUMEHEHWI0 B yueOHBIX
CUTYyaI[UsIX, B TOM UHCJIe TIPU CO3[JaHUM Y4eOHBIX U COI[Ma/IbHBIX TTPOEKTOB;

(dhopMHpOBaTh HayUYHBIM TUIT MBIIIEHUs], BaZleTh HAyYHOW TEPMHHOJIOTHEH,
K/IFOUeBbIMU TIOHSITUSIMUA U METO/IaMU;

CTaBUTh W (OPMYy/IMpPOBaTh COOCTBeHHbIE 3a/au B 0Opa3oBaTe/bHOM
JesITe/IbHOCTU Y )KU3HEHHBIX CUTYaLUsIX;

BBISIB/ISITH TIPUUMHHO-CJ/IeZICTBEHHbIE CBSI3W W  aKTya/luM3UpoBaTh 3ajauy,
BLIZIBUTATh TUIOTe3y eé pellleHus], HaXOAUTh apryMeHTbl [/l /l0Ka3aTe/bCTBa
CBOUMX yTBePXK/eHUM, 3a/laBaTh MapaMeTPbl U KPUTEPUH DellleHus;

aHa/IM3UpOBaTh TMIO/yYyeHHble B XOJie pelleHus 3aflaud  pe3y/bTaThl,
KPUTUUECKU OLIeHWBAThb WX JIOCTOBEPHOCTb, POrHO3UPOBaTh WU3MeHeHNe B HOBbIX
yCJIOBUSIX;

JlaBaTh OL[EHKY HOBLIM CUTYAI[UsIM, Ol[eHUBaTh MPHOOPETEHHDBIH OIBIT;

OCYIIIeCTB/ISITh 1jeJIeHarpaB/IeHHbIN TIOMCK TepeHoca CpefCTB U CIIOCO00B
JlelcTBUS B MpodeCCUOHA/IbHYIO CPefy;

yMeTb TI€PeHOCHTh 3HAaHHWS B TIO3HABATE/NbHYIO M IMPaKTHUECKYH0 00/1acTh
)KU3He leATe/IbHOCTY;

yMeTb UHTeTPHPOBATh 3HaHHWs W3 Pa3HbIX MPeJMeTHBIX 00/1acTel;

BbIIBUTaTh HOBbIe WjleH, MpejjiaraTb OpUrHMHa/IbHbIe MOAXOAblI U pellleHusl,
CTaBUTH MMPOOIEMBI U 3a/IauH, [JOMYCKAIOIIe albTePHATUBHBIE PeIlleHHs.

3) pabora c uadopmanuei:

OpPHEHTUPOBATHCS B pa3MUHbIX UCTOYHUKAX UH(OPMaLU (TeKcTe yueOHOTOo
nocobusi, Hay4yHO-TIOMYJISIPDHOM JiMTepaTtype, OWOJOTMYeCKMX COBapsixX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3axX [aHHBIX, B VIHTepHeTe), aHA/M3UPOBATh



MHGOPMALMIO pa3/MnUHbIX BUJOB U (DOPM TIpe/|CTaB/IeH s, KDUTUUYECKH OL[eHUBATh
eé I0CTOBEPHOCTb U HETIPOTUBOPEUUBOCTH;

dhopMyMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMUHbIe METO/bI TIPU TIOUCKe U
orbope Guosiornyeckoil MHbOpMaIK, He0OXOJUMOM AIJi BBITOHEHUsT yueOHbIX
3ajay;

npuobpeTaTh OMBIT MCIO/b30BaHUSI WH(POPMAaIJMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTHI, COBEPIIIeHCTBOBAaTh Ky/bTYPy aKTUBHOT'O MCIIO/Ib30BaHUS Pa3/TMUHbIX
TTIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  OMTHUMa/ibHYI0  (GOpMy  Tpe/CTaB/eHUs
6uonorrueckoi nHbopmalruu (cxeMbl, rpadyKH, JUarpaMMbl, TaOIULIbI, PUCYHKH
U Jipyroe);

WCTIO/Tb30BaTh HAyuHBIM f3BIK B KauecTBe Cpe/CcTBa Ipu pabore ¢
buonornueckoit uHMOpMalel: TPUMEHSITh XUMHUUecKue, (usnueckue WU
MaTemMaTUueCKrde 3HaKU W CUMBOJIbL, (opMysbl, abObpeBUaTypy, HOMEHK/IATypy,
WCTIO/Tb30BaTh M Tpeobpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarJisiTHOCTY;

Bfa/leTb ~ HaBbIKAMU  pACliO3HAaBaHMsS W 3al[uUThl  HMHG(OPMALUH,
rH(MOPMaIMOHHON 6€30T11aCHOCTH JIMYHOCTH.

OBjajieHle YHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JJeCTBUAMM:

1) o0menue:

OCYIIIeCTB/ISITh KOMMYHHKALIUM BO BCeX cepax >KU3HHU, aKTUBHO yUaCTBOBATh
B /Majiore WM AUCKYCCUU TIO CYIIeCTBY oOcCykiaemoli TeMbl (yMeHUe 3a/laBaTh
BOITPOCHI, BBICKA3blBaTh CY)KIEHUSI OTHOCHUTETHHO BBIMIOHEHUSI TIpe/jiaraeMou
3a/lauk, YUUTbIBaThb WUHTEPEChl U COTJIaCOBAHHOCTb TMO3ULIUNA APYTUMX yUYaCTHUKOB
Avaiora Wi JUCKYCCUN);

pacrio3HaBaTh HeBepbOasibHble CpeficTBa O0OIlleHUsl, TIOHMMAaThb 3HaueHue
COLIMA/IbHBIX 3HAKOB, TMPEeAIOChIIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTYal[ui,
yMeThb CMSITUaTh KOH(IUKThI U BECTU NeperoBOpbI;

B/Ia/IeTh pa3MUHBIMM criocobaMy 0OI1[eHUs] ¥ B3auUMO/JeNCTBUSI, TIOHUMATh
HaMepeHUs1 IpYTUX Jito/iel, MPOsIB/IATh YBaKUTe/IbHOe OTHOIIIeHWe K coOeceJTHUKY
Y B KOPPEKTHOU (popMe (hOpMy/IMpOBaTh CBOU BO3PaKeHUSsI;

pa3BEépHYTO U JIOTUYHO M3/laraTh CBOK) TOYKY 3peHUsl C UCMO/b30BaHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMecTHasl iesiTe/IbHOCTh:

MOHUMAaTh U UCI0/b30BaTh TMpeuMyllleCTBa KOMaHAHOW U UHAWBUAYaTbHOU
paboThI IpU peIlieHrr OMOJIOrHUeCKoii ITpobieMbl, 000CHOBLIBATH HEOOXOAUMOCTD
TIpUMeHeHHs TPYNIOBbIX (hOPM B3aUMO/IeHCTBUS TIPY pellleHuH yueOHOM 3a1aum;

BbIOMpaTh TeMaTHWKy W MeTO/[bl COBMECTHBIX [AeWCTBUM C yuéTOM OOIIUX
WHTEPEeCOB U BO3MOKHOCTeH Ka)K/IoT0 usieHa KOJIJIeKTUBa;



NPpUHUMaTh  LieJid  COBMECTHOW  JIesiTe/lIbHOCTH, OpraHU30BbIBaTb U
KOODJIMHUPOBATh [IeMCTBUSI T0 €€ [JOCTHM)KEeHUIO: COCTaB/sATh IJlaH JeHCTBUM,
pacripefiesiith POJd C Y4YETOM MHEHHH YYaCTHHUKOB, OOCYXKJaThb pe3y/bTaThl
COBMECTHOM paboThI;

OLleHMBaThb KaueCcTBO CBOEro BKJ3Jla M KaKJOr0 YyuaCTHHMKA KOMaHZbl B
o0r111uii pe3y/sbTaT 1o pa3pab0TaHHBIM KPUTEPHSIM;

npejjiaraTh HOBbIE TIPOEKThI, OlLleHWBaTh WJ/led C TIO3UIUA HOBU3HBI,
OpUTMHAbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTY;

OCYLIECTB/ISITh [O3UTUBHOE CTpaTernyeckoe TIOBeJileHWe B Pa3/IMUHbIX
CUTYyaLUsIX, TIPOSIB/ISATH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OgjiajieHrie yHUBePCA/TbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopraHu3anus:

WCTIO/Tb30BaTh OWOOrMYecKre 3HaHUS i1 BbIsB/IEeHUS TIpoO/ieM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsX;

BbIOMpaTh Ha OCHOBe OWOJIOTHUYECKMX 3HAHWW Ile/ieBble M CMBICTIOBbIE
YCTaHOBKHY B CBOMX JIEMCTBUSIX W MOCTYMNKax IO OTHOIIEHHUIO K >XKUBOU MPUPOJE,
CBOEMY 37I0POBbBIO U 3/10POBBI0 OKPY KalOIIIUX;

CaMOCTOSITeJTbHO OCYLL[eCTBJISAITh MO3HaBaTeIbHYI0 [eATe/bHOCTh, BbISIBJISATH
1po0JieMbl, CTaBUTh U (POPMYIMPOBaTh COOCTBEHHBIE 3a/laul B 0O6pa30oBaTe/IbHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsX;

CaMOCTOSITeJTLHO ~ COCTaB/ISATH IUIaH pellleHus: Tpob/ieMbl C  YYETOM
MMEIOIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTeM U MpeAriouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYal[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBe JTMUHBIX TIPe/[TIOUTeHH;

JieslaTb OCO3HAHHBIN BBIOOD, apryMeHTHPOBaTh ero, OpaTh OTBETCTBEHHOCTD
3a pelleHue;

OlLlIeHHBAaTh TTPUOOPETEHHBIN OTIbIT,;

criocobcTBoBaTh  (POPMHPOBAHWIO U TIPOSIBJIEHUIO IITMPOKOW 3pPyAULIMN B
pasHbIX 00/1aCTSIX 3HAHWMH, TOCTOSHHO IIOBBHIIIATh CBOW 00Opa3oBaTe/bHBINA H
KY/JIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OL|€HKY HOBbIM CHTYal[usiM, BHOCHUTb KODPEKTHBBI B [1eTe/bHOCTh,
OLIeHUBaTb COOTBETCTBUE Pe3y/IbTaTOB LIeJIsIM;

BJaZileTh ~ HaBbIKAMM  T03HaBaTeIbHOW  peQuieKCMM KaK  OCO3HaHUs
COBepIllaeMbIX [IeCTBUM U MBICUTE/NbHBIX TPOIECCOB, MX pe3yJbTaTOB W
OCHOBAHMM, WCIOIH30BaTh NPUEMBbI pedieKCUM /i1 OL[eHKH CUTYyalldd, BbIOOpa
BEPHOTO0 pelLleHus;

YMeTb OL|€EHMBaTb PUCKM ¥ CBOEBPEMEHHO TMPUHUMATh peLIeHUsl M0 HUX
CHWKEeHMUIO;



MPUHUMaTh MOTHBBI M apryMeHTbl [ADYTUX TIPDU aHajiu3e pe3y/bTaToB
JesiTeNIbHOCTY;

3) npuHsATHE CedA U [Pyrux:

NIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMeHTbl [ADYTMX TIPDU aHajau3e pe3y/bTaToOB
JesiTeNIbHOCTY;

TIpPY3HABaTh CBOE MPaBO U MPaBO APYTHX Ha OMINOKY;

pa3BUBaTh CIIOCOOHOCTH TTOHUMATh MUP C TIO3UL[MH JIPYTOT0 UeoBekKa.

INPEAMETHBIE PE3YJ/IBTATBI

[MpeameTtHble pe3ynbTaThl O0cBoeHUst Tiporpammbl COO 1o 6uonorud Ha
6a30BOM ypOBHE BK/IFOUAIOT crielivduueckye i yueOHOro rpeaMeTa «buosorus»
HayyHble 3HaHHs, YMeHUsI U CTOCoObl AeHCTBUM M0 OCBOEHUIO, UHTEepIIpeTaluu 1
npeoOpa30BaHUIO 3HAaHUM, BU/IbI /1eATEIbHOCTU TI0 TOJIyUeHUI0 HOBOTO 3HaHUS U
NpUMEeHEeHUI0 3HAHWM B Pa3/MUHbIX YU4eOHBIX CHUTYal[UsiX, a TaKXe B peaylbHbIX
JKU3HEHHBbIX CUTYyalUsiX, CBsI3aHHBIX C Ouosiorueil. B mporpamme mpeamMeTHbIe
pe3y/bTaThl TIPe/iCTaB/eHbI 110 ro/ilaM 00yUeHusl.

[TpeameTHbIe pe3ynbTaThl OCBOeHUs1 yuebHoro mpeamera «buonorus» 6 10
K/lacce [JO/DKHBI OTPaykaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MecTe U PO OHUOJIOTHUHN B CUCTeMe HayuHOTO
3HaHWSl eCTeCTBEHHbIX HayK, B (DOPMHPOBAHWM COBPEMEHHOW eCTeCTBeHHO-
Hay4yHO! KapTWHBI MHWpa U HAYYHOI'O MUPOBO33pPEHHs, O BKJIaZJle POCCUWCKUX U
3apy0e)KHBIX Y4YEéHbIX-OMOJIOTOB B pa3BuThe OWonorud, GyHKIMOHA/ILHOU
IPaMOTHOCTH 4YeJIOBeKa /I pellleHus )KU3HeHHbIX 3a/1a4;

yMeHHe pacKpbIBaThb COZep)KaHue OMONOrhyeckKuX TEePMUHOB U TIOHSATHI:
)KU3Hb, KJ/IeTKa, OpraHusM, MeTabosn3M (06MeH BellecTB W TpeBpalljeHHe
SHEepPruu), ToOMeocTas (CaMoperyJsilusi), ypOBHeBasi OpraHv3aLusi KUBbIX CUCTEM,
CaMOBOCIIpOM3Be/ieHHe (pernpoAyKLys), HacleICTBeHHOCTb, U3MEHUUBOCTb, POCT U
pasBuUTHe;

yMeHHe wu3naratb Ouosiornyeckre Teopud (K/IeTOuHasi, XPOMOCOMHas,
MyTal[MOHHasi, LIeHTpajsbHas JorMa MOJIeKy/sspHOW Ouosioruu), 3akoHbl (T
Mengens, T. Moprana, H. 1. BaBunoBa) u yueHusi (0 1jeHTpax MHOroobpasusi u
TIPOUCXOKJEHUs KYJIbTYpHbIX pacTtenuid H. V. BaBuioBa), onpenenaTe rpaHULbI
VX TIPUMEHHUMOCTH K JKUBBIM CUCTEMaM;

yMeHHe B/a/leTh MeTOAaMy HayuHOro MO3HaHUs B Ouosiorvu: HabmoneHne 1
OMMCaHUe >KUBBIX CHCTeM, MPOLeCCOB U SIBJIeHWM, OpraHu3alis U IIpOBe/leHue
OUO0/IOTUYEeCKOTO ~ 9KCIIeDUMEHTa,  BbIJBI)KEHWe  TUIOTe3bl,  BbISIBJIEHUE
3aBUCUMOCTH MeX]y HCC/elyeMbIMU BeIUUMHAMU, OObsSCHEHHe TOTy4YeHHBIX



pe3yJIbTaTOB, UCIO/b30BAaHHBIX HAyUHBIX TTOHSITHM, TEOPUM U 3aKOHOB, yYMeHHe
Jle/1aTh BBIBO/IbI HA OCHOBAHUH MOTYUeHHBIX pe3y/IbTaToB,;

yMeHUe BbIJIe/IATh CYIleCTBeHHbIe TIPU3HAKH BHUPYCOB, KJIE€TOK MPOKApPHOT U
9YKApHOT, OJHOK/JETOYHbIX W MHOTOK/IETOUHBIX OPraHHW3MOB, OCOOEHHOCTH
mpoijeccoB: oOMeHa BellleCTB W TIpeBpallleHUsi SHepPruu B KiieTke, (OTOCHHTe3a,
MJIaCTUYECKOT0 UM JHepreTUyeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Melo3a,
OTJIO/IOTBOPEHMS], pa3MHOXKEHHUs, WHAWBH/IyaJbHOTO Pa3BUTHS  OpraHM3Ma
(oHTOTEHE3);

yMeHUe TPUMEHSITh T0/lyueHHble 3HaHWS AJi 00bsCcHeHUs OMOOrnyecKux
TIPOLIeCCOB U SIBJIEHUM, JJ/Is1 IPUHSITHS MPAaKTUUeCKUX pellleHrH B TOBCeHEBHOM
JKU3HHU C Tiesiblo  obecrieueHHWss 0€30TaCHOCTH CBOEro 3/I0POBbS U 3/OPOBbBSI
OKPY>KaIOIIUX JTIofiel, COO/TI0jeHrsT HOpM I'PaMOTHOTO TTOBeZIeHHsI B OKPY KaroIliei
TIPUPOJTHOM Cpejie, TIOHMMaHWe He0OXOJUMOCTH WCIOIb30BaHUS [JOCTYKEHUM
coBpeMeHHOW  Ouosiorud W OUOTeXHONOTWMA IS palMOHA/IbHOTO
TIPUPO/IOTIOTH30BaHMUS;

yMeHUe pelllaTh JJIeMeHTapHble TeHeTUueCcKWe 3aZlaud Ha MOHO- |
AUTUOpUIHOe CKpellliBaHWe, CLeTJIeHHOe Hacje/JoBaHhe, COCTaB/IsTh CXeMbl
MOHOTMOPU/IHOTO CKpellWBaHUs /sl TIpe[iCKa3aHus Hac/el0BaHUsl TPU3HAKOB y
OpraHH3MOB;

yMeHUe BBITIOIHATL JiabopaTOpHbIe W TIpaKTUUecKrWe paboThl, CO0/IF0/IaTh
TIpaBu/Ia Mpy paboTe ¢ yueOHBIM U 1aOOPaTOPHLIM 000pPYyAOBaHHUEM;

yMeHUe KPUTUUeCKd OlleHMBaThb W HWHTEepIpeTUpoBaTh HWH(MOPMALIMIO
OMOMOTMUECKOTO CO/Iep>KaHUs, BK/IIOUAIOIIYI0 TICeBJOHAyUHble 3HAHUS W3
Pa3IMUHBIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(OPMAINK, HayUHO-TIOMY/ISIpHbIe
MaTepuasbl), 3THYeCKHe acreKTbl COBPeMeHHBbIX WCC/Ie/JOBaHUM B OHOJIOTHH,
MeAULIHe, OMOTeXHOIOTUH;

yMeHHWe CO03/laBaTh COOCTBEHHBbIE ITMCbMEHHbIE U YCTHBIE COOOIIeHHS,
0006111as1 610/IOTHYECKYI0 UH(DOPMALIUIO U3 HEeCKOTbKUX HWCTOUYHHUKOB, TPAMOTHO
WCTI0/Th30BaTh TIOHATHUHHBIN armapar OMoIorun.

[TpenMeTHBIe pe3y/ibTaThl OCBOeHUs1 yuebHOro npeamera «buosorus» 6 11
K/1acce 10JDKHBI OTPaXkaTh:

cchopMHUPOBAHHOCTh 3HAaHUN O MeCTe W PO OMOJIOTHM B CUCTEMe HayUHOTO
3HaHHSI eCTeCTBeHHbIX HayK, B (HOpMHPOBAaHUM COBPEMEHHOW eCTeCTBeHHO-
HayYyHOW KapTHWHBI MUpa U HAayYHOTO MUPOBO33DEHMUs], O BK/IaJile POCCUUCKUX U
3apy0eXXHBIX YUEHBIX-OHMO/IOTOB B pa3BUTHe OWonOrvM, (QYHKIIMOHATLHON
I'PaMOTHOCTH uejioBeKa [Ijisl pellieHust JKU3HEeHHBIX 3a7iau;

yMeHWe pacKpbIBaTh CO/lep>KaHue OHOIOTUUeCKWX TePMUHOB U TIOHSTHM:
BU/I, TIOMYJISALIUS, TeHO(OH/, SBOIOLIUS, ABMKYIIMEe CU/bI ((haKTOpPhI) SBOJIIOLUH,
TIPUCITOCOOIEHHOCTh OPraHMW3MOB, BHI000pa30BaHUe, 3KOJIOTUUECKHe (HaKTOPHI,



9KOCHUCTeMa, TIPOAYLIeHTbl, KOHCYMEHTbI, peAyLeHTbl, 1[elh  ITUTaHUs,
9KO0JIOTMYeckasi Tupamuza, bruoreoreHo3, brocdepa;

yMeHWe wu3/laraTb OWONOTMUecKWe Teopud (3BOJIIOLIMOHHAs Teopus 4.
NlapBuUHa, CHHTeTHYeCKasi TeOpWsl SBO/IOIMM), 3aKOHbI W 3aKOHOMEpPHOCTH
(3apoppiueBoro cxogcrea K. M. Bspa, uepejoBaHWs T/laBHBIX HarlpaB/IeHUU U
nyTed sBomoruu A. H. CeBepijoBa, yuenuss o 6uocdepe B. . BepHazckoro),
OTIpe/ie/IiTh TPAHMIIBl X TIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMeHUe B/aJieTh MeTO/[JaM{ Hay4YHOTO TT03HaHUs B OMOorvu: Hab/TojeHne 1
OTMCaHWe >KUBBIX CUCTeM, MPOLIeCCOB W sIBJIEHWM, OpraHMU3aliusi U TpoBefieHue
OuoMOrMUecKoro  SKCrepuMeHTa,  BbIIB)KEHHWE  TUIOTe3bl,  BbisB/IeHUE
3aBUCUMOCTH MeXAYy HCC/IeyeMbIMA BeTUUMHAMH, OObSICHEeHHEe TIOMyUeHHBIX
pe3yJIbTaTOB, WCIIOMb30BAaHHBIX HAYUHBIX TTOHSATHM, TEOPWM W 3aKOHOB, YMeHHe
Jies1aTh BBIBO/IbI HA OCHOBAHUY TIOTyUeHHBIX pe3y/bTaToB,;

yMeHUe BbIIeISITh CYyIleCTBeHHble TIPU3HAaKW CTPOeHUs] OMOI0ruuyecKux
00BEKTOB: BHW/OB, TOMYJIALMMA, TIPOAYILIEHTOB, KOHCYMEHTOB, PpeJyLIeHTOB,
OuoreoileHO30B U IKOCHCTEM, OCOOEHHOCTH TIPOLIECCOB: HAC/eCTBEHHOM
W3MEeHUMBOCTH, €CTeCTBEHHOTO 0TOOpa, BHA000pa30BaHUs, MPUCIIOCO0/IEHHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUecKUx (HaKTOPOB Ha OpraHU3Mbl, TepeHoca
BeI|eCTB M TIOTOKa SHEPTUM B 3KOCHCTEMaX, AHTPOIIOTeHHbIX HW3MEHEHUH B
9KOCHUCTeMax CBOell MeCTHOCTH, KPYroBOpPOTa BeI[eCTB M OHOTreoXUMHUUYeCKUX
I[UKJ/IOB B Orocdepe;

yMeHUe TPUMEHSITh T0/lyueHHble 3HaHWs /i1 00bsCHeHUsi 6MOoornyecKux
TIPOI[ECCOB U SIBJIEHUM, [/Is1 TIPUHATHS TPAKTHUECKUX PeIeHN B TIOBCE[HEBHOU
KU3HU C 1iesiblo  obecrieyeHrst 6e30MacHOCTU CBOEro 3/0pPOBbSi U 37I0POBbSI
OKPY>KaIoIIUX JTtofiel, Cob/r0jeHrs HOpM IPaMOTHOT'O TTOBe/IeHUsI B OKPY KatoIlei
MIPUPOJTHOM cpejfle, TOHMMaHWe HeoOXOJUMOCTH WCIOIb30BaHUS [JOCTHIKEHUI
COBpeMEeHHOW OMOJIOTHH /ISl palliOHA/ILHOTO MPHUPO/IOTIO/Ib30BaAHMS;

yMeHUe pelllaTh 3/IeMeHTapHble OHOJIOTHYeCcKre 3a/[auM, COCTaB/ISATh CXeMbl
TiepeHocCa BellleCTB ¥ 3HepPTryuy B 9KOcUcTeMax (LieMy MUTaHus);

yMeHHe BBIIOMHATL JlabopaTOpHble U TIPaKTHUecKrWe paboThl, COO/MIOAATH
npaBwIa Tipu paboTe ¢ yueOHBIM 1 JTabopaTOPHBIM 060py0BaHNEM;

yMeHWe KDUTHYeCKH OIleHWBaTb W HWHTEpIIPeTUpPOBaTh MWH(OPMAIUIO
OMOMOTUeCKOTO CO/Iep>KaHUs, BK/IOUAIOIyIO0 TICeBJOHAay4YHble 3HaHUS U3
pa3/IMUHbIX UCTOUHUKOB (CpeACcTBa MacCOBOW UHGOPMalMW, HayYHO-TIOMYJ/ISpHbIe
MaTepuanbl),  pacCMaTpuBaTh  rjo0albHbIE  SKOJIOTUUECKHE  TPOOIeMbl
COBpeMeHHOCTH, (POPMHUPOBATh 10 OTHOIIIEHUIO K HUM COOCTBEHHYTO TIO3UIIHIO;

yMeHHe cCO03/laBaTb COOCTBeHHbIe IMCbMEHHble U YCTHbIe COOOIIeHus,
0000111as8 61o/IOrMUeCKy0 UHGOPMALIUI0 U3 HECKOIbKHUX WCTOYHMKOB, TPaMOTHO
HCTI0/Th30BaTh TIOHATHUHHBIN arrapat OMOIOT|H.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TIACC
Ko/mmuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/e/ioB U TeM (uudpossbie)
Ne i/ KontposbHblie | IIpakTudyecku
NporpamMMsbI Bcero o0Opa3oBarTe/bHbIE
padoThI e padoThI
pecypchl
bubmoreka [IOK
1 b 2 .
HOJIOTHA Kk HayKa 0-5 https://m.edsoo.ru/7f41¢292
2 JKviBble cvCTeMbI U UX OpraHu3aLys 1 Bubmaorexa [IOK
P H https://m.edsoo.ru/7f41¢292
. bubnuoreka LIOK
3 X 8 1 1
MMUYECKUM COCTaB U CTPOeHUe KIIeTKU hitps:/m_edsoo.r/7f41c292
bubmioreka LIOK
4 X 6
HBHEACATEIILHOCTS KIETKY https://m.edsoo.ru/7f41c292
5 PasMHOKeHHe U UHAVBUya/IbHOE pasBUTHe 5 1 1 bubmioreka LJOK
OpraHrW3MOB https://m.edsoo.ru/7f41c292
6 HacsiecTBEHHOCTb U U3MEHUMBOCTD 3 15 bubmoreka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7£41¢292
7 Cestekijust opraHu3MoB. OCHOBBI 3 1 bubmoteka LIOK
OUOTEXHOIOTUU https://m.edsoo.ru/7f41c292
bubmoreka [IOK
8 P 1
C3EPBHOE BPEMA https://m.edsoo.ru/7f41¢292
9 34
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 3 4




11 KJIACC

KosinuecTBo yacos JJIEKTPOHHBIE
HaumeHoBaHue pa3je/ioB U TeM (mudpossbie)
Ne i/ KoHTpo/1bHBI IIpakTHUyeckue
MpOrpaMmMbI Bcero oOpa3oBaTe/IbHBIE
e padoThI padoThI
pecypchbl
bubmoreka [IOK
1 OBoMIOIMOHHAsT OUOOTHSI 9 1 https://m.edsoo.ru/7f41cc7
4
bubmoreka LJOK
Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha
2 9 1 0.5 https://m.edsoo.ru/7f41cc?
3eme
4
bubmoreka IIOK
3 OpraHu3mbl U OKpYy>KaroLast cpeia 5 1 1 https://m.edsoo.ru/7f41cc7
4
bubmoreka LJOK
4 Coo0111eCTBa ¥ 3KOJIOTUYECKHE CUCTEMBI 9 1 https://m.edsoo.ru/7f41cc?
4
bubnuoreka IIOK
5 Pe3epBHOe Bpems 2 https://m.edsoo.ru/7f41cc7
4
6 34 3
OBIIEE KOJIMYECTBO YACOB I10 ITTPOIT'PAMME 68 6 2.5




IIOYPOYHOE IVIAHNPOBAHUE

10 KV/TIACC
Ko/muecTBo yacoB JJ/IeKTPOHHbIE
Jdara
Ne nu¢poBbIe
Tema ypoka KonTposibHbie | IlpakTHueckue | H3yUY€HH
n/n Bcero oOpa3oBaTe/IbHBIE
padoThI padoTsI A
pecypchbl
bubmoreka IIOK
1 buosiorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTopbl TI03HAHUS )KUBOW TIPUPOJBI.
[Tpaktryeckas pabora Ne 1
2 «Hcrnosnp3oBaHue pasIuuHbIX 1 0.5 Bubmaorexa [JOK
p ' https://m.eds00.ru/863e6122
MeTOZIOB I1pY U3yUYeHu!
610I0THYeCKUX 00BEeKTOB»
3 buosiornueckue cuctemsl, IIpoLieCChl 1 bubmoreka LIOK
U UX U3ydeHue https://m.edsoo.ru/863e6564
4 XHWMHUUeCKUM COCTaB KeTKu. Boga u 1 Bbubmmoreka LIOK
MUHepabHbIe COJIN https://m.edsoo.ru/863e674e
bubnmroreka LJOK
5 Benku. CocTaB u cTpoeHue 6eylkoB 1
P https://m.edsoo0.ru/863e6b72
depmeHTbI — OHOIOTHYECKHEe
KaTtaymm3aropsl. JlabopaTtopHast
6 pabota Ne 1 «M3yueHue 1 0.5 bubmmoreka IIOK
KaTa/INTUUeCKOW aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha rpUMepe amMu/Iasbl
WJTM KaTajiasbl)»
7 Yrnesogpl. JIunuabl 1 bubmoreka IIOK




https://m.edso00.ru/863e6870

bubmoreka IIOK
8 Hykneunosbie kucinotsl. AT®
y https://m.edsoo.ru/863e6d5¢c
9 Wctopus u meTozbl U3ydyeHust bubmoreka LIOK
K/IeTKU. KnieTouHast Teopust https://m.edsoo.ru/863e6e88
10 KneTka kak 11e/10CTHast )KUBast
cucremMa
CTpoeHre 5yKapuOoTUUeCKOM K/IeTKHU.
JTaboparopHast pabota Ne 2
«/3yueHure CTpOeHHUs K/IeTOK Bubmoreka IIOK
11 paCTeHH, >)KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepwii 110/ MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716c
rOTOBBIX MUKpOIIperapaTax v ux
OMNMCaHUE»
Bbubmmoreka LIOK
12 OOMeH BelleCTB WIM MeTaboI13M 4
https://m.edso0.ru/863e766¢
bubnroreka LJOK
13 ®oTocuHTe3. XeMOCHUHTE3
https://m.edsoo.ru/863e7c98
bubmoreka IIOK
14 OHepreTUUecKuii 0OMeH
P https://m.edsoo.ru/863e7aae
JKU3HeHHbIM LUK/ KeTKU. [leneHue
K/IeTKA. Muto3. JlabopaTopHasi Bu6 LOK
nbnmoreka
15 abora Ne 3 «HabtojeHHe MUTO3a B 0.5
P 2o A https://m.edsoo.ru/863e7dc4
K/IeTKaX KOHUMKa KOpelllKa JyKa Ha
rOTOBBIX MUKpOIIperiapaTax»
16 buocunTe3 6enka. Peakius bubmoreka LIOK
MaTPUYHOI'O CUHTEe3a https://m.edsoo.ru/863e796e
17 TpaHcisAus — 6uocuHTe3 Oeska bubmoreka IIOK




https://m.edsoo.ru/863e796e

18 HexkneTouHbie (hOpMbI >KU3HU — bubmmoreka LIOK
BHUPYCBI https://m.edsoo0.ru/863e7540
BubmoTeka [IOK
19 ®opMBbI pa3sMHOKEeHUsS1 OpraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmoteka LIOK
20 Merios
https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE TI0JIOBBIX
K/1eToK. Or/10I0TBOpPeHue.
91 JTaboparopHasi pabota Ne 4 0.5 bubmoreka IIOK
«/I3yuyeHre CTPOEHHUS TMOI0BBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha FOTOBbIX
MUKpOIIperaparax»
99 NupuBryansHOe pa3BuTHe bubmoreka IIOK
OpraHu3MoB https://m.edsoo.ru/863e8436
23 I'eHeTHKa — HayKa 0 Bbubmmoreka IIOK
Hac/IeICTBeHHOCTU U U3SMEHUUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEpPHOCTH Hac/el0BaHUs
BubmoTeka [IOK
24 NpY3HaKoB. MoHOTrMOpHUgHOE
https://m.edsoo0.ru/863e8878
CKpeL1BaHue
UruOpUHOE CKpellBaHue. 3aKOH
A PuA Pet bubmioTeka [IOK
25 He3aBUCUMOT0O HacJieJOBaHHUS
https://m.edsoo.ru/863e89a4
TPU3HAKOB
26 ClileryieHHOe Hac/e/JoBaHHe 0.5 bubmioTeka [IOK

Tpu3HaKoB. JlabopaTopHas paboTa
Ne 5 «3yueHne pe3y/ibTaToOB
MOHOTHOPHIHOTO W IUTUOPHUIHOTO

https://m.edso0.ru/863e8c60




CKpeLMBaHuUs y Zpo30(dubl Ha
TOTOBBLIX MUKpOIMpernapaTax»

27 ['enetyvka nosna. HacnepoBanue 1 Bubmoreka LIOK
TPY3HAKOB, CLIeIJIEHHBIX C T10JIOM https://m.edsoo.ru/863e8c60
M3meHurBOCTh. HeHacieicTBeHHast
M3MeHUHBOCTb. JlabopaTopHasi

08 pabota Ne 6. M3yuenue 1 0.5 bubnuoreka LIOK
MoaMbUKAIIMOHHON N3MEeHUUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOeHKe BapUALIMOHHOTO psifia U
BapUaLMOHHOM KPUBO»

HacnenctBeHHasi '3BME@HYMBOCTb.

59 JIabopatopHasi pabota Ne 7. 1 0.5 bubnmoreka IIOK
«AHan3 MyTalui y Apo30odusibl Ha https://m.edsoo.ru/863e8efe
rOTOBBIX MUKpOIIperapaTax»

bubmoreka LJOK

30 Penerika wesnosexa 1 https://m.edsoo.ru/863e8d78
Pe3epBHbIit ypok. O606ITIeHME TT0

31 TeMe «Hace1CTBEHHOCTb U 1
M3MEeHUMBOCTb OPraHU3MOB»

bubmoreka LJOK

32 (Cerexins kak Hayka u mporecc 1 https://m.edsoo.ru/863e9214

33 MeTtozb! ¥ JOCTAXKEHHUS CeTeKLUU 1 bubnmoreka IIOK
pacTeHUH U )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHos10rusi Kak 0Tpac/ib 1 bubmoreka IIOK
TPOU3BOZCTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME




11 KJIACC

KonnuecTBo yacos JJIeKTPOHHBIE
Jdara
Ne nu¢poBbIe
Tema ypoka KonrpoibHsbie | IIpakTHyeckue | H3yU€HH
n/n Bcero oOpa3oBaTe/IbHBIE
padoThI padoTsI A
pecypcsl
1 OBOIOLIMSA U MeTO/bl €8 U3yuyeHus 1 Bubmaorexa LIOK
H A y https://m.edsoo.ru/863ea20e
9 VcTopus pa3BuTHs NpefCcTaB/ieHu 1 Bubmioreka IIOK
006 3BoJTIOLIMN https://m.eds00.ru/863e9570
bubnroreka LJOK
3 MukposBosroLus 1
P H https://m.edsoo.ru/863e9cle
[Tonynsaums Kak 371eMeHTapHast
eIMHULIA BU/A U SBOJIIOLIUH.
4 JI'£2160 ];TO faﬂ aGora 1;1 1 1 0.5 Bubmorexa LOK
paTopHas p ) ' https://m.edso0.ru/863e99c6
«CpaBHeHue BUIOB IO
MOp$OIOTMUeCKOMY KPHUTEPHUIO»
c JBroKy1iue cuibl (3/1eMeHTapHbIe 1 Bubmioreka IIOK
(hakTopbI) IBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmmoreka LIOK
6 EcrtecTBeHHbIN 0TOOpP ¥ €ro (opMbl 1 4
https://m.edsoo.ru/863e9ed0
PesysibTathl 3BOJMIOLUK:
TIPUCTIOCO0/IEHHOCTh OPTaHU3MOB U
7 Buzioobpa3oBanue. JlabopaTopHasi 1 0.5 bubmmoreka LIOK
pabota Ne 2 «OrncaHue ' https://m.edso0.ru/863e9fde
TIPUCITOCOOIEHHOCTH OpPTraHU3Ma U eé
OTHOCUTEJIHOT'O XapakTepa»
8 Hanpasnenus u nytu 1 bubmmoreka [IOK




>KU3HU Ha 3emyie»

MakpO3BOJIFOLIN https://m.edsoo.ru/863eScle
9 HeobpaTrMOCTh 3BOJTIOLAN
10 Wcropus xusHu Ha 3emiie U MeTO/Ibl
eé ulyyeHus
1 ['unoTtessl MPOUCXOXKAEHUS JKU3HU bubmoreka LIOK
Ha 3emsie https://m.edsoo.ru/863ea5a6
1 PasButue xu3HM Ha 3emJie 110 3pam 1 bubmmoreka LIOK
rnepuoaam https://m.edsoo.ru/863eatbe
OCHOBHBIE 5Tarnbl 5BOTIOLUN
pPacTUTEeIBHOIO Y )KUBOTHOT'O MUPA.
13 [MpakTrueckas pabota Ne 1 0.5 Bbubmioreka IIOK
«/3yueHune UCKOIMaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHWH U )KUBOTHBIX B
KOJIeKLIAAX»
14 CoBpemeHHas cucTeMa Bubmioreka IIOK
OpraHUuvecKkoro Mupa https://m.edsoo.ru/863ea48e
bubmioTeka [IOK
15 OBO/IOLIMA YesioBeKa (aHTPOIoreHe3s)
https://m.edsoo.ru/863eac2c
16 [Broxytue cusbl (hakTopbl) Bubmoreka IIOK
aHTpOIIOreHesa https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMU 3BOJIIOLIUU
yesioBeKa
18 UenoBeueckue pacbl U NPUPOHbIE bubmoreka IIOK
aJiarTalMy yejioBeKa https://m.edsoo.ru/863eaea?
Pe3epBHbIii ypok. O600I1I€HHE T10
19 TeMe «B0O3HUKHOBeHHe U pa3BUTHe




20

OKOJI0rvsl KaK Hayka

Cpe/ibl 00UTAHUS U SKOJIOTUYECKHE

bubmoreka LJOK

21
(haKTOpBI https://m.edsoo.ru/863eafec
Abuotrueckue GakTOpHI.
JlaboparopHast pabota Ne 3.
«Mopdonoruueckrie 0CO6eHHOCTH
. bubmoreka LJOK
22 pacTeHUM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obuTanus». JlabopaTopHast pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE UePEHKOB KoJieyca»
bubmoTeka [IOK
23 Buotnyeckue ¢pakTopsl
¢ P https://m.edsoo.ru/863eb348
OKonoruueckre XxapakTepUCTUKU
norysisitiun. [TpakTryeckast pabora
24 Ne 2 «IToacuéT IoTHOCTH 0.5
TIOMY/ISILIUM pa3HbIX BU/OB
pacTeHu»
75 Coo011jecTBa OpraHM3MOB — bubmoreka LJOK
OuoLIeHO3 https://m.edsoo.ru/863eb46a
%6 OKOJIOTUYeCKre CUCTeMbl bubmoteka LIOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIe MOKa3aTe/d 5KOCUCTEMBI.
27 OKO0JIOrMYecKue MpaMu/ibl bubmorexa OK
. PAMHARL. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3k0cucTeM. CyKueccus
28 [IprpopaHbIie 3KOCHUCTEMBI
29 AHTpOIOreHHble 3KOCUCTEeMbI
30 buocdepa — riobanbHast bubnuoreka IIOK

SKOCUCTEeMa 3eM/Iu

https://m.edsoo.1u/863ebb5e




31 3aKOHOMEpHOCTHU CYLLeCTBOBaHUS 1 bubmumoreka LIOK
orocdepsr https://m.edsoo.ru/863ebd16

32 YenoBeuecTBO B 6rochepe 3emmu 1

13 Cocy1iecTBoBaHue IPUPO/IbI U 1 bubnuoreka IIOK
yesioBeyecTsa https://m.edsoo.ru/863ebale
Pe3epeHbiil ypok. O60011IeH1e TeMbl

34 «Coob111ecTBa 1 KOIOTUUeCKHe 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOI'PAMME




YYEBHO-METOJMNYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

Kamenckuii A. A., KpukcyHos E. A., [Taceunuk B. B. buonorus. Obias
ouonorus. 10—11 kmaccel: yueOHUK. — M.:

HOpoda, 2022 r.

* buosiorus / TTaceunuk B.B., Kamenckuii A.A., PybiioB A.M. u apyrue /Tlof,
pen. [Taceunuka B.B., AkioHepHoe 0011jecTBO «M3aTesibcTBO «IIpocBelijeHre»
» buonorus, 11 knacc/ INaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue
/Tlop pen. IMaceunrika B.B., AkiiroHepHoe o611ecTBo «/31aTenbCTBO
«IIpocserieHue»

METOJMNYECKHWUE MATEPUAJIBI IJI11 YUUTEJIA

1.0bIJAA BOJIOT'UA. 10—11 knaccel. ABTop B. B. I[laceynuk

A.A Kamenckuii, E.A. KpukcyHnos. 2012 r. Beptukans. «Ipoda».

2.ITaceunuk B. B., [lIBenioB I'. I'. buonorus. O6mias 6uosorusi. 10—11 Kmacchr:
pabouast TeTpagb. — M.: [Ipoda, 2018 T.

3. ITaceunuk B. B., I1IBerjoB I'. I". Buosorus. Ob6ijast bronorusi. 10—11 Kmaccer:
MeTonueckoe rocobre. — M.: JIpoda, ro6oe u3ganue, HaurHas ¢ 2013 .

4. DNeKTpOHHOe MPUJIOXKeHHe K yueOHUKY (www.drofa.ru).

5.Kypun A. A., ieaHosa T. B., PrpkakoB M. B. Yueb6Hbie tians! ko Poccum /
noz, pea. M. B. PepkakoBa. — M., Ipoda, 2012.

6. Buonorus (Beck HIKO/IBHBIN KypC B cxemax M Tabsuiax) / A.FO. MoHrieBa. —

M.: 9kcmo, 2015.



7. Buosiorusi B Bompocax u oTBeTax. Boimyck 2. Metoauueckoe nmocobue. — M.,

ToBapuijecTBo HayuHbIx u3ganui KMK, 2017.

N PPOBBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
MHTEPHET

1.4 mo3Hato mup; [etckas sHumkaoneaus: AMdubun. Asrop b.®.Ceprees; - M.:
000 «®Pupma «M3parensctBo ACT»»; OO0 «Actpesnby», 2011. — 480 c.: un.;
2.JTabopaTopHbIii MpakTUKyM. Buosorust 6-11 kmacc (yue6Hoe 3/1eKTPOHHOE
v3/iaHue).

3. Buonorus. JKuBotHsle. 7 Kinacc. Obpa3oBaTe/ibHbIN KOMILIEKC (3/1eKTPOHHOE
yuebHOoe uzganue), dupma «1 C».

4.«Eaunast konnekius Ludpossix O6pa3oBaTenbHBIX PecypcoB» (Habop

111 POBLIX pecypcoB K yueOHukam muHuM [Taceunuka.) (http://school-
collection.edu.ru/).

5. www.bio.1september.ru— razera «buonorus» -npunoxenue K «1 ceHTsIOpsi».
http://bio.1september.ru/urok/ -Martepuasnbl K ypoky. Bce paboTbl, Ha OCHOBe
KOTOPBIX CO3/laH CaiiT, ObI/M OIy0/IMKOBaHbI B ra3zere "buomnorus”. ABTopaMu
caiiTa ripojiesiaHa 6osbiiias paboTa 1o CUCTeMaTH3UPOBAHUIO Ta3eTHBIX CTaTel C
YUETOM IIKObHOMN yueOHOM nporpamMmel 110 ripeaMety "buonorus”.

6. www.bio.nature.ru — HayuHble HOBOCTH OH0J/IOTUN



7.www.edios.ru — 3H0C — [IeHTp JUCTaHI[MOHHOTO 00pa30BaHus

8. www.km.ru/education - yuebHbIe MaTepHasIbl ¥ CJIOBapH Ha caite « KMpust u
Medoauii»

9. http://ebio.ru/ - neKTpoHHBIN yueOHUK «buosorus». CofepKUT BCe pa3/iebl
6uosoruy: 60TaHUKY, 3007I0THI0, aHATOMUIO U (DU3HOJIOTUIO Ue/I0BeKa, OCHOBBI
L[UTOJIOTUU U TeHEeTUKH, SBOTIOLIMOHHYIO TEOPUIO U 3KOJIOTHI0. MOXKeT ObITh
pPeKOMeH/I0OBaH yYall[iMCS [/ CAaMOCTOSITe/TbHOU paboThl.

10. http://bird.geoman.ru/ - TTTuisi

11. http://invertebrates.geoman.ru/ - Hacekombie

12. http://animal.geoman.ru/ - JKUBOTHBIE

13. http://fish.geoman.ru/ - Poi0bI

14. http://www.gbmt.ru/ - ['ocyapcTBeHHbIM bronoruueckuii my3seit um. K. A.
TumupsizeBa. BuptyanbHble 3KCKypcuu: JKUBOTHbIe B MU(ax U JiereHjax,
’KuBoTHBIE-cTpOUTE N, 3a00Ta 0 TTIoTOMCTBe, OracHble )KUBOTHbIE. [IrdpoBbie

KOIMnn Cl)OH,Z[a My3ed MOI'yT OBIThH MCIT0/Ib30BAHbI B KAUECTBE I/IJ'IJII-OCTpaL[I/Iﬁ
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