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ITOSACHUTEJ/IbHASA 3AITNCKA

[Tpu pa3paboTke TMporpaMMmbl M0 OHOJIOTUHA TEOPETUUECKYH0 OCHOBY /ISt
oripefieJieHUsT TIOAXO0J0B K (DOPMUPOBAHUIO COZlep>KaHUsI yueOHOTro mpeameTa
«buosorusi»  coctaBWIM: KOHUenTyajJbHble mnosiokeHuss PIr'oc COO o
B3aMOOOYC/IOBJIEHHOCTH  IieJied, Coflep)KaHusl, pe3y/abTaTOB O0yuyeHUs U
TpeOOBaHMI K YPOBHIO TTO/ITOTOBKU BBITTYCKHUKOB, TI0JIO’KEHHUST 00 00IUX TIe/IsAX U
TIPUHLIATIAX, XapaKTepU3YIOI[UX COBPeMeHHOe COCTOSTHMe CHUCTEeMbI CpeJHero
obmero obpa3oBanusi B Poccuiickoii ®efeparuu, a Takke TIOJIOXKEHUS O
cneriuduike OHOJIOTHY, €€ 3HAUeHHUH B TTI03HAHWM YKUBOW TIPUPO/ILI M 00ecIieueHNH
CYILIIeCTBOBaHUsI ueyioBeueckoro obijectBa. CorjiacHO Ha3BaHHBIM TIOIOXKEHHSIM,
oripe/iesieHbl OCHOBHBIE (DYHKIIMM TTPOrPaMMBI 110 6UOIOTUM 1 € CTPYKTYypa.

[Iporpamma 10 OuonOrMu AAET MpeJCcTaBAeHHe O I1eyax, o0 oOiei
CcTpaTernd OOyuYeHHWs, BOCIUTAHUS W Ppa3BUTHUS OOYyUaloI[UXCs CpeACTBaMH
yueOHOro TipeiMeTta «buosiorusi», onpegensier 00s3aTe/ibHOE —TPeAMETHOE
coJiep)kaHue, ero CTPYKTYpy, paclpejfie/ieHdie TI0 pas3felaM W TeMaw,
peKOMeHJyeMyt0 T0C/e/J0BaTe/IbHOCTh M3yueHHs yueOHOro MaTepuasna C y4éToM
MEXIPeAMETHBIX YW BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKH 00pa30BaTe/IbHOTO
npoliecca, BO3pacTHBIX 0COOeHHOCTel 00yuaroIuxcs.

B mporpamMe 10 OHO/MIOTHM TakXKe YUYMTHIBAIOTCA TpeOOBaHUS K
TJIaHUPYEeMbIM JIMYHOCTHBIM, MeTarnpeJMeTHbIM W TIpeJMeTHbIM pe3yJibTaTam
oOyueHusi B (OPMHPOBAHWH OCHOBHBIX BHJIOB yueOHO-TIO3HABaTe/LHOU
JesITe/IbHOCTH/yueOHbIX  [IeHCTBUM 00ydYaroluxcsi TI0 OCBOEHMIO COJlep>KaHus
buonornueckoro oo6pa3oBaHuUs.

B nporpamme 1o 6uosiornu (10-11 kmaccel, 6a30BbIM YPOBEHb) peasii30BaH
TIPUHLIAIT TIPEEeMCTBEHHOCTH B U3ydeHWU OwWosioruu, Osarofapss 4yemMy B HeM
MIPOCMAaTPUBAETCS  HAIpPaBJI€eHHOCTh HAa pa3BUTHe 3HAHWM, CBSI3aHHBIX C
dbopMrpoBaHHEM  eCTeCTBEHHO-HAayYHOTO  MHDOBO33DeHHs,  [[eHHOCTHBIX
OpHeHTAaLUi JIMYHOCTH, SKOJIOTMUeCKOT0 MbIIIeHUs], TIPe/ICTaB/IeHU 0 3[0pOBOM
obpa3ze >KW3HU W Oepe)KHbIM OTHOIIEHHEM K OKDPY)KaroIlled IPUPOAHON cpefe.
[ToaTomMy Hapsiy C u3yueHrHeM 0011[eOMOIOrHUeCKUX TeOpHi, a TakKe 3HAHWM O
CTPOEHUU >KUBBIX CHCTEM Pa3HOTO paHra W CYI[HOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOLIECCOB B TpOrpaMMe MO OUONOTUU y/ie/ieHO BHUMaHWe UCIO/b30BaHUIO
TI0JTyUeHHBIX 3HAHWW B TTOBCEHEBHOM >KU3HU /IS pelleHsT PUK/IaZHbIX 3a/a4, B
TOM UHC/Ie: MPOPWIAKTUKN Hac/eZICTBeHHbIX 3a00/ieBaHUM uesloBeKa, MeUKO-
reHeTHUYeCcKOoro KOHCY/TbTUPOBaHWUS, o0oCcHOBaHUs 9K0JIOTHUYECKH
1jesieco00pa3HOro TIOBe/leHHsI B OKpY»Karollleld TMPUPOAHOW cpefe, aHaau3a
B/IUSTHUST XO3SIHCTBEHHOW JIeITe/TbHOCTH UYejioBeKa Ha COCTOSIHME TIPUPOJHBIX W
HCKYCCTBEHHBIX 3KOCHCTEM. Y CU/IeHHe BHUMaHMS K TIPUKJ/IaHOM HarlpaB/IeHHOCTH
yuebHOro mpeamMera «buosiorusi» MPOAUKTOBAaHO HEOOXOJUMOCTBIO 0becrieueHust



YCJIOBUM [jis PellleHus] OHOW M3 aKTyalbHBIX 3a/lau IIKOJILHOTO OH0/IOTHYeCKOTro
oOpa3oBaHUsl, KOTopasi mpeArionaraeT ¢GopMuUpoBaHHe Y  00ydarol[uxcs
CroCOOHOCTU  a[]alMTUPOBAThCsl K HW3MEHEHHUsIM JWMHAMUUHO pa3BUBAIOILErocCs
COBpEMEHHOI0 MHUpa.

Burosiorvss Ha ypoBHe cpeAHero o0iijero o0Opa30BaHUs 3aHWMaeT Ba)KHOE
Mecto. OHa obecrieuriBaeT (hopMHpOBaHHe Yy OOyYarOIIMXCS TIpeJCTaBIeHUN O
HayyHOW KapTWHe MUpa, paciuupsieT U 00001jaeT 3HaHUS O YKUBOW TpUpoje, eé
OT/IMUMTENIbHbIX TPU3HAKaX — YPOBHEBOM OpraHMU3aliuM W 3BOJIIOLIUU, CO3JaET
yCJIOBUSL  [/1si:  TIO3HAHWS  3aKOHOB  JKWBOW  TIPUPOJbI,  (DOPMUPOBaHUS
(byHKI[MOHAIBHONW TPaMOTHOCTH, HaBBIKOB 3/10pOBOTO U Oe3omacHoro obpasa
YKU3HH, SKOJIOTMUeCKOr0 MBbIILJIeHUs], IeHHOCTHOTO OTHOILIEHUSs K KUBOW MPUPO/e
Y UeJIOBEKY.

Bosibiiioe 3HaueHre OUOOTHS MMeeT TakKe ZJisl pellieHus] BOCTIUTATeTbHBIX U
pa3BUBAIOLIMX  3afiau  cpeAHero oOilero  oOpa3oBaHMs,  COLMAU3alUU
oOyuatotuxcs. M3yueHue 6uonorun obecrieurBaeT yCioBUs [/isi (HOPMHUPOBAHUS
WHTE/I/IeKTYa/bHbIX, KOMMYHHKALIMOHHBIX ¥  WH(MOPMAI[MOHHBIX  HABLIKOB,
3CTeTUUYECKOU KY/bTYpPbI, CIIOCOOCTBYeT WHTErparjiii OMOJOTHYeCKUX 3HAHUU C
TIpe/ICTaB/IeHUsIMUA U3 APYTHUX yueOHBIX MpeAMeTOB, B UaCTHOCTH, (DU3UKH, XUMUU
u reorpaduu. Ha3BaHHble MOJO)KeHUs] O TpeJHa3HaueHWW yueOHOro TipegMeTa
«buosnorusi» cocTtaBwIM OCHOBY [ijis OIpefie/ieHHsi TOAXO0J0B K 0TOopy
CTPYKTYPHUDOBAaHHIO €ro CO/Iep>KaHus, IIpe/ICTaBJIeHHOTO B TIporpaMme TI0
buonoruu.

Otb6op copmepkaHusi yueOHoOro mpeamera «buosiorusi» Ha 0a30BOM ypOBHe
OCYLL[eCTB/IEH C TMO3ULUM KyJbTypOCOOOPa3HOrO TOJX0a, B COOTBETCTBUU C
KOTOpPBhIM OOyuaroluecsi JO/DKHbI OCBOMTH 3HAHWS W yMeHWs, 3HauuMble [/Is
dopmupoBaHus 001lell KyabTyphl, OMpeJesisollde aJieKBaTHOe TIOBeJjeHue
yejioBeKa B OKpY»Karolljeli pUpoAHOM cpejie, BOCTpeOOBaHHbIE B TOBCEIHEBHOM
KU3HU U TIpPAaKTUUYecKor gAesrenbHOCTU. Ocoboe MecTo B 3TOM CHUCTeMe 3HaHUM
3aHMMAIOT 3/IeMeHThI CO/Iep>KaHusI, KOTOpbIe C/Ty>KaT OCHOBOMU /151 (HOPMUPOBaHMUS
Mpe/ICTAaB/IECHUM O COBPEMEHHOW eCTeCTBEeHHO-HAayyHOM KapTUHe Mupa U
LIEHHOCTHBIX  OpWEeHTAlMsiX  JMYHOCTH,  CIOCOOCTBYHOIIMX  T'yMaHU3alL[uu
6uosiornueckoro o6pa3oBaHusl.

CTpyKTypUpOBaHHWe cofiep)KaHusi yueOHOro Marepuaja B TIporpaMme II0
O6uonorun OCyIl[eCTB/IEHO C Y4Y6TOM TIPHOPUTETHOrO 3HAaueHWs 3HaHUM 00
OT/IMUUTETbHBIX 0COOEHHOCTSIX YKUBOU TIPUPO/IbI, O €€ YPOBHEBOM OpraHu3alyy U
9BOJIIOL[MU. B COOTBETCTBUM C 3THUM B CTPYKType yueOHOTro mpeameTa «bronorusi»
BbIZIe/IeHbl C/IeAyIOlre CofiepKaTe/ibHble MTMHUN: «bro/iorys Kak HayKa. MeTo/ibl
Hay4yHOro TI03HaHWs», «KieTka Kak Ouosiornueckasi cucreMa», «OpraHvs3M Kak



Ouosornueckass cucrema», «CucremMa v MHOroobpasue OpPraHMYeCcKOro MHUpay»,
«DBOJTIOLUS XKUBOW TIPUPO/IbI», «DKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTU».

Llenb wm3yuenusi yuebHoro mpeamera «buosiorusi» Ha 0a30BOM ypOBHE —
oB/laZieHe  OOyYaroIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKI[MOHA/TEHOM
OpraHM3allUi JKMBLIX CHCTEM PA3HOr0 paHra U mnpuobpeTeHWe yMeHHM
WCTI0/Tb30BaTh 3TU 3HAHUS [/ TPAMOTHBIX J€MCTBUM B OTHOILLIEHWM OOBEKTOB
YKUBOU TIPUPO/IBI M peIIeHHsT Pa3/IMUHBIX >KU3HEHHBIX ITPO0IeM.

HocTiwkeHue 1ie/id M3ydeHusi yueOHoro ripegmeta «buosorusi» Ha 6a30BoM
ypOBHe 00ecrieurBaeTCs pellieHreM C/IeIyIOIIIX 3a/jau:

OoCBoeHHe OO0yuaroIMMHCS CHUCTeMbl 3HAaHUM O OHOIOTUUECKHUX TeOpUsX,
yUeHUsIX, 3aKOHax, 3aKOHOMEePHOCTSIX, TUMOTe3ax, MpaBuiax, CAy>KalluX OCHOBOU
A7t OPMUPOBAHUSI TIpPeZCTaB/IeHWH O eCTeCTBeHHO-HAyuHOW KapTHHEe MHpa, O
MeTO/laX Hay4HOTO TI03HaHUs, CTPOEHUH, MHOTO00Pa3uu U 0COOEHHOCTSX >KUBbBIX
CUCTeM Pa3HOT'0 YPOBHSI OPTraHM3allv, BBIJAIOIIUXCS OTKPLITUSIX ¥ COBPEMEeHHbIX
HCCJIeJOBaHUSIX B OMOJI0THY;

¢dopmupoBaHre y 0O0yuarOmIMXCs TI03HABATeIbHbIX, WHTE/JIEKTYalbHbIX U
TBOPUYECKUX CIIOCOOHOCTel B TIpPOIjecce aHaau3a AAHHBIX O MyTSAX pa3BUTHSA B
OUoMOTUKM HAyuHBIX B3TJ/ISIIOB, Weld U TOAXOAOB K H3YUEHUIO >KUBBIX CHUCTEM
Pa3HOTr0 YPOBHS OPraHU3aLuy;

cTaHOB/ieHMe Yy oOyuaromuxcsi 00mieil Ky/ibTypbl, (YHKI[MOHATbHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUM OOBSCHSATh U OLIeHUBATh SIBJIEHUS] OKPY KalOI[ero
MUpa >XMBOW TIPUPOJIbI HAa OCHOBAaHWUM 3HAHUW M OIBITA, TMOTY4YEHHBIX TIpU
H3yueHUH OUOIOruy;

dopmupoBaHre y O00yYaloOL[UXCs yMeHWN WIMHOCTPUPOBaTh 3HaueHHe
OuvonornuecKUx 3HAHWUM B TIPAKTHUECKOW [1eATe/TbHOCTH ueioBeKa, pPa3BUTHH
COBpeMeHHBIX MeJULUHCKHUX TeXHOJIOTHI U arpoOMOTeXHOIOTU;

BOCIUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI Ue/IOBEKOM >KHUBOU
TIPUPO/bI, HeOOXOAUMOCTH GepeXXHOT0 OTHOLIeHUs K Hel, COO/I0ieH s 9TUYeCKUX
HOPM TIpY TIPOBeJIeHNH OH0/IOTHYeCKUX UCCIeJOBaHUM;

OCO3HaHWe IIeHHOCTH OWO0JIOTUYeCKUX 3HAHWM [jisi TIOBBIILIEHUS YPOBHS
9K0JIOTUYECKOU KY/IbTYPBI, /11 (hOPMHUPOBAaHUS HAyUHOTO MHUPOBO33DEHHS;

TIpYMeHeHre TIPUOOPeTEHHBIX 3HAHWM Y YMEHUM B TIOBCeTHEBHOM >KU3HU /IS
OLIeHKH TMOCJ/IeICTBUM CBOEM JieATe/IbHOCTH M0 OTHOIIIEHWIO K OKPY’Karolller cpe/e,
coOCTBEHHOMY 3/10pOBbIO, 00OCHOBaHWEe U COO/OleHre Mep TPOMHUIAKTHKH
3abo/ieBaHUM.

B cucreme cpennero obiero obpa3oBaHusi «buomnorus», u3ydaemasi Ha
6a30BOM ypOBHe, SIBJsieTCSl 00si3aTe/IbHbIM y4eOHBIM TIPeIMETOM, BXOJSIINM B
cocTaB TipeiMeTHOM 06/1acTh «ECcTecTBeHHO-HayuHbIe peiMeTh».



st m3ydenusi brosoruy Ha 0a30BOM YpOBHE CpejiHero oo1rero o6pa3oBaHus
otBoguTCs 68 vacos: B 10 kmacce — 34 yaca (1 yac B Hegemo0), B 11 knacce — 34
yaca (1 yac B Hezie/i0).



COAEPXXAHUE OBYUEHUA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOIOTMH C 00I1[eCTBEHHBIMU, TEXHUUECKUMU U
JPYTMMU eCTeCTBeHHbIMUA HayKamu, (usocodueit, STUKOM, SCTETUKOU U TPaBOM.
Posib OGuonoruu B (OpPMUpPOBAHMM COBPEMEHHON HayyHOW KapTUHBI MUpa.
Cucrema OH0/IOrMUECKUX HayK.

MeTo/pI T03HaHKS KUBOUM TIPUPO/IbI (HaO/MIoieHre, SKCIIePUMEHT, OTTMCAaHUE,
u3MepeHue, KiaccuduKalys, MO/eMpPOBaHre, CTaTHCTHYeckas o00paboTka
JTAaHHBIX).

JleMoHCcTpanum:

IToptpetsr: Y. NapBuH, I'. Mengens, H. K. Koabsnos, [I)x. YoTcoH u @. Kpuk.

Tab/muiIbl U cxeMbl: «MeTo/bI TT03HAHUS YKUBOU TTPHUPO/IBI».

JIabopaTopHbIe U MPpaKTUYeCKHe paboThbI:

ITpakTrueckass pabora Ne 1. «Mcrmosb30BaHMe Ppa3/IdYHBIX METO/OB TIpU
M3y4eHUH OMOIOrUUYeCcKUX 00BEKTOBY.

Tema 2. JKuBble cUCTeMbI U UX OpraHu3aIusl.

JKuBbie cuctembl (6MOCHCTEMBI) Kak TIpeiMeT u3ydeHus buonoruu. OTandve
JKUBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/IbI.

CpoiicTBa brocrcTeM U UX pa3HooOpasue. YPOBHH OpraHU3alMi OMOCHUCTEM:
MOJIEKY/ISIDHBbIM, K/Ie€TOYHbIM, TKAaHEeBbIM, OpraHW3MEHHbIM, MOMYJSIL[MOHHO-
BU/IOBOM, 3KOCUCTEeMHBIM (OMOTreolieHOTHUeCKUii), brnochepHbIit.

JleMoHCcTpanum:

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

O6opyaoBanue: Mojenb MoJieKyabl [THK.

Tema 3. XumMHnueckuil COCTaB U CTPOeHHEe K/IeTKH.

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

@OyHKIMM BOABI W MUHepalbHbIX BellecTB B KieTke. Iloanepkanue
OCMOTHUECKOT0 bajlaHca.

benku. CoctaB 1 cTpoeHHWe 0ekoB. AMHWHOKHC/IOTBI — MOHOMEDHhI OeJTKOB.
He3zameHnmble 1 3aMeHHMble aMUHOKHC/IOTbL. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTYphl 0e/IKOBOM MO/eKy/bl (TiepBUYHAsi, BTOpDUYHAsi, TPeTUUYHasi U
yeTBepTHUHAsE CTPYKTypa). XHWUMHUeCKHe CBOMCTBa 0Oe/koB. Buosornueckue
¢dbyHKUMY O6enKoB.



depmeHThl — OuosiorMyeckue Karanmu3aTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIM 11eHTp, cybcTpatHas creuuduuHocTb. KodepmeHTbl. BuTamuHbI
OTnnuus (pepMeHTOB OT HEOPraHUUeCKUX KaTa/ln3aTOPOB.

YrneBoapl: MoHOcaxapuzbl  (T/IOKO3a, pubo3a U [e30Kcuprb03a),
Jyucaxapuzibl (caxapo3a, JiakTo3a) M IojavMcaxapuzibl (KpaxMmas, TIJIMKOT€eH,
Le/uTr0i03a). bruonornyeckre GyHKLMU yT/1€BOJOB.

Jlunuapl:  TpUrauuepuabl, Qocdomunuapl, CcTepouzbl.  ['MapodUIbHO-
rugpodoOHble  CBoicTBa. bBuonoruueckue ¢yHkuyMyd unuzoB.  CpaBHeHUe
yT7IeBO/IOB, O€KOB U TUMH/IOB KaK NCTOUHUKOB SHEPIHUH.

Hyknennoseie xuciotel: JHK wu PHK. Hykneotugsl — MOHOMepSbI
HYK/I1eMHOBBIX KUCIOT. Ctpoenune u ¢pyHkumuu HK. Ctpoenue v pyukuuu PHK.
Bunbl PHK. AT®: ctpoeHue u pyHKLMM.

LuTtonorus — HayKa o KieTke. KyieTouHasi Teopusi — IipuMep B3auMO/eHUCTBUS
ujier U (pakToB B HAYYHOM TO3HaHUU. MeTo/Ibl U3yuyeHUsl KIeTKU.

KneTka Kak 1e/iocTHass »kuBasi cucTema. OOIve TpU3HAKA KJIETOK:
3aMKHyTasi Hapy)kHass MemOpaHa, monekynbl [THK Kak reHeTHuecKuil arirapar,
cucTeMa cuHTe3a bestka.

Tumnbl K/IETOK: 3JyKapuoThueckas W TIpoKapuoTtuueckas. (OcobeHHOCTH
CTPOEeHUsI TIPOKapHUOTUUeCKOM KieTKU. KnetouHasi creHka OakTepuii. CTpoeHUe
5YKapUOTUYEeCKOM KieTKHM. OCHOBHbIE OT/IMUUSL PaCTUTeNbHOU, >XUBOTHOW H
rpruOHOM KIeTKH.

IToBepXHOCTHBIE CTPYKTYpPhI K/I€TOK — K/IeTOUHasl CTeHKa, IVIMKOKAIUKC, UX
dbyskiuu. [nasmMatruyeckas MembpaHa, eé cBoicTBa U PyHKUMU. LluTorniasma u eé
opraHoufpl. OaHoMembpaHHble opraHoufbl kieTkd: OIIC, ammapat I'osibmky,
m30coMbl. [loslyaBTOHOMHBIE OpraHoOWbl K/I€TKU: MUTOXOHZPUH, IIaCTHU/BIL.
[TpoucxoxkaeHrne MUTOXOHAPUM W Timactvi. Bugel riactuz. HemembOpaHHbIe
OpPraHoOu/bl K/IeTKU: pUOOCOMBI, KJIETOUYHBIA L|eHTp, L|eHTPHOJIM, PeCHUYKH,
JKITYTUKU. DYHKIMY OpPraHoOW/i0B Ki1eTKU. BKitoueHus.

Snpo — perynsiTopHbIA 1ieHTp KieTku. CTpoeHue sipa: siiepHasi 000/10UKa,
Kapuoria3sma, XpOMaTHH, SAPbILIKO. XPOMOCOMBI.

TpaHCIIOpT BelecTB B KJIeTKe.

JleMoHCcTpanum:

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

HOuarpammsbl:  «PacrpefeneHre XUMHYECKHMX 37eEMEHTOB B HEXXUBOU
npupozie», «PacripesiesieHe XUMHUYECKUX 3/IEMEHTOB B JKUBOU MPUPOJE».

Tabmuipl 1 cxembl: «lleproanueckasi Tab/vija XUMAUYECKHUX 3JIEMEHTOBY,
«CTpoeHue MoJieKyJbl BOJbI», «brocrHTe3 6esika», «CTpoeHre MoJieKyJibl bemka»,
«Ctpoenue (epmeHTa», «HyknenHoBble Kucaotel. JTHK», «CTpoeHre MOJIEKYJIbI



AT®», «CTpoeHMe 3yKapuOTHUYeCKOM KeTKu», «CTpoeHue >KUBOTHOW KIeTKW»,
«CTpoeHUe pacTUTE/IbHOM KJeTKHW», «CTpoeHue TIPOKapUOTHUYECKOW KJIeTKW»,
«CTpoeHue siipa KJIeTKW», « YTJ1eBOb», «JIUMUIbI».

O6opyoBaHMe: CBeTOBOM MHKDOCKOI, 00Opy[0BaHWe [jisi TPOBeJeHUs
HaOJTIO/IeHnl, W3MepeHHM, SKCIIePUMEHTOB, MUKPOTIperapaThl pacTUTEbHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

JIaGopaTopHbIe U MpaKTUYeCKHe padoThI:

JlaboparopHass pab6ora Ne 1. «V3yueHHe KaTaJIMTHUECKONW aKTUBHOCTU
(dhepmMeHTOB (Ha rprUMepe amuia3bl UK KaTaaasbl)».

JlabopaTopHass pabora Ne 2. «lV3yueHWe CTpOeHHSI K/IETOK paCTeHHH,
JKUBOTHBIX W OaKTepHi M0J; MUKPOCKOTIOM Ha I'OTOBBIX MMKpOIperiapaTax U HX
OnMCaHue».

Tema 4. JKusHeeaTe/1bHOCTb K/I€TKH.

OOmeH BeIrecTB, WM MeTabo0/M3M. ACCUMUIALMS (T/IaCTUYECKUd 00MeH) U
JUCCUMUTIAIMSA (SHepreTuueckuii obMeH) — [Be CTOpPOHBI €AWHOrO Tpoljecca
MeTabom3ma. Posib 3aKOHOB COXpaHEHHS! BEIeCTB W SHEPrud B ITOHUMaHHUH
MeTabonm3ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBINA U reTepoTpodHbIi. Poib GepmeHTOB
B 0OMeHe BellleCcTB 1 TIpeBpalljeHUU SHePTUU B KJIeTKe.

dotocuHTe3. CpeToBasi W TeMHOBasg (asbl (OTOCHHTe3a. Peakimu
doTocuHTe3a. IDPekTUBHOCTL (POoTOCKMHTE3a. 3HaAUeHUe (POTOCHMHTe3a [JIsl JKU3HU
Ha 3emsie. BiusiHue ycioBui cpefibl Ha (POTOCHHTE3 U CIOCOOBI TIOBBIIIEHUs €ro
MPOYKTUBHOCTHU Y KY/JIbTYPHBIX PaCTE€HUM.

XemocuHTe3. XeMOCUHTe3upytolue OakTepru. 3HaueHHe XeMOCHHTe3a [ijis
JKU3HU Ha 3emJie.

OHepreTueckuii obMeH B KieTKe. PaciijeryieHue BeIecTB, BbiiesieHHe U
aKKyMyJ/IMDOBaHWe 5SHEPruM B KjeTkKe. OJTarbl JHepPreTUyeckoro obmeHa.
I'mvikomus. bpokeHune u ero BuAbl. KuciopopHoe okuc/eHue, WIA KJI€TOYHOE
JbIXaHUe. OxkucuTenbHOe dbochopunrpoBaHue. O peKTUBHOCTD
9HEepreTHYECKOro ooMeHa.

Peakijui MaTpuuHOro cuHTe3a. ['‘eHeTMueckas wuH(opmaius u J[JHK.
Peanuzaiusa reHetrueckou WH(poOpMaluyd B KjeTke. ['eHeTUUeCKUM KOJ U €ro
cBoiicTBa. TpaHCcKpuriys — MaTpuuHbiii cuHTe3 PHK. TpaHcsiiusi — 6uocuHTe3
Oeska. Orarbl TpaHCAAIMU. KoaupoBaHuwe aMHHOKHCIOT. Poss pubocom B
buocuHTe3e Oenka.

Heknerounsle ()opMbl KHM3HU — BUPYChI. MicTOoprst OTKpbITHS BUPYCOB (/. 1.
ViBaHoBckuii). OcCOOEHHOCTH CTPOeHUs W JKM3HEHHOr0 I1IMK/a BHPYCOB.
bakrepuodaru. bonesHu pacreHud, >XUMBOTHBIX W YeJOBeKa, BbI3bIBa€MbIe
BUpycamu. Bupyc ummyHozeduiiita yesioBeka (BUY) — Bo3byaurens CITU/a.



OO6patHasi ~ TpPaHCKpWILWs, peBeprasa W  uWHTerpasa. llpoduakTuka
pacrpocTpaHeHust BUPYCHbIX 3a00/1eBaHUM.

JleMoHCcTpanum:

[Toptpetsr: H. K. Konbuos, 1. . UBanoBckuy, K. A. Tumupsses.

Tabmuipbl U cxembl: «THUIBI mUTaHUS», «MeTaboaHu3M», «MHUTOXOHAPHS»,
«DHepreTuueckuii obmen», «Xsmoporiact», «®ortocuHres», «Ctpoenue [THK»,
«CTpoenue U (HyHKIIMOHUPOBaHUe reHa», «CuHTe3 Oenka», «'eHeTUUeCKUM KOy,
«Bupyce», «bakrepuodarn», «CTpoeHre U >XU3HEHHbIM LK1 Bupyca CIIW/a,
OakTepuodara», «Permkarus JTHK».

OO6opyoBaHue: Mojenu-anmuMKaud «Yasoenue [THK u TpaHCKPHIIIUS»,
«buocunTes benka», «CTpoeHure KneTku», Mojienb CTpyKTypbl JTHK.

Tema 5. Pa3sMHO)XeHHe U UHUBH/ya/IbHOE Pa3BUTHE OPraHU3MOB.

KneTouHbld LMK/, WIM >KA3HEHHBbIM LUK KieTKU. VIHTepdasa u MHUTO3.
ITpoueccel, nporekaromye B MHTepdasze. PennMkanus — peakiusi MaTPUUHOTO
cunte3da [HK. CtpoeHne XpomMocoM. XPOMOCOMHBIM Habop — KapUOTHIIL.
[OurnaougHbli U TalVIOWAHBIA ~ XPOMOCOMHBbIe — Habopbl.  XpOMaTH/BI.
lurosornueckue OCHOBBI pasMHOXKEHUSI U WHAWBUAYAJbHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenvie knetkn — muto3. Craguu muto3a. [Iporjeccel, mpoucxojsiye Ha
pa3HbIX CTaJUsAX MUTO3a. brosiornuecknii CMbIC/1 MUTO3a.

[Tporpammupyemasi rubesb KIeTKH — arlorTo3.

®opMbl pa3MHOKeHUsI OpPraHU3MOB: Oecriosioe U mosoBoe. Buabl H6ecrionoro
pPasMHOXXeHUs: JieJleHue HaJBoe, [I0YKOBaHWe OJHO- W MHOIOKJ/IeTOYHBIX,
criopooOpa3oBaHue, BereTaTUBHOe pa3MHOKeHUe. VICKycCTBeHHOe K/IOHMPOBaHUe
OpPraHU3MOB, ero 3HaueHue JJ1s CeJIeKL1H.

[TosioBOE pa3sMHOKeHUe, ero OT/IMUKMs OT HecrosIoro.

Metio3. Craguu Meiio3a. [Iporjecchl, TpoUCXojslie Ha CTaAusiX Mekho3a.
[ToBegenue xpomocoMm B Melo3e. Kpoccunroeep. buonorvueckuid CMmbICT |
3HaueHUe Meno3a.

lameTorene3 — mporjecCc 00pa3oBaHMsl TOJIOBBIX K/IETOK Y >KMBOTHBIX.
[TosioBbIe >Keme3bl: CeMeHHUKU U SIMYHUKU. OOpa3oBaHue U pa3BUTHE T0JIOBBIX
KJIETOK — raMmeT (CriepMaTo30M[, SULeK/IeTKa) — CrepMaToreHe3 W OBOTeHes.
OcobeHHOCTH CTpOeHHsl SIMLEKIeTOK U criepMaro3ouoB. OIUiof0TBOpeHue.
[TapTeHorenes.

WupuBuayanbHoe pas3BuTHe  (OHTOreHe3). OMOpHOHA/NbHOE  pa3BUTHe
(smOpuoreHes). DTtarbl SMOPHOHATBHOTO PA3BUTUS Y TMO3BOHOUHBIX JKUBOTHBIX:
npobneHve, racTpyssuusi, opraHoreHe3. IToctamOpuoHanbHOe pasBuTHe. THITbI
MOCTIMOPUOHA/IBHOTO pa3BUTHS: TIpPsIMOe, HempsiMoe (JIMUKMHOYHOe). BrusHue



cpeApl Ha Pa3BUTHE OPraHW3MOB, (aKTOPBI, CIIOCOOHBIE BLI3BIBATH BPOXKAEHHBIE
YPOZCTBA.

Poct u pa3Butue pacreHrMd. OHTOreHe3 LIBETKOBOIO DACTEHUs: CTPOEHHeE
CeMeHHU, CTa/Iuu Pa3BUTHS.

JdeMoHCcTpanuu:

Tabmibl U cxembl: «POpPMBI pa3MHOMKEHUS OPraHU3MOB», «J/[BoliHOe
OIUIOJOTBOPEHHE Y 1IBETKOBBIX pacTeHWM», «BeretaTuBHOe pa3MHOKEHUE
pacTeHuii», «[leneHue kieTkd Oakrepuii», «CTpoeHUe TIONOBBIX KJIETOK»,
«CTpoeHne XpoMoCOMbI», «KieTouHbl 1uKI», «Permkanms OHK», «Mwuto3»,
«Metio3», «I[Ipsgmoe v HenpsiMoe pa3BUTHe», «['aMeToreHe3 y M/IEKOMUTAIOLINX U
yesi0BeKa», « OCHOBHbIE CTaIMM OHTOT€He3a».

Ob6opynoBaHue: MUKPOCKOI, MUKpPOIIperiapaThl «CriepMaTo30u/bl
MJIEKOTIUTAIOLLero», «fuleKneTka M/eKonurarouero», «KapuokrHes B KieTKax
KOpelllka JiyKa», MarHuTHas MoJe/b-anruiukanus «/eneHue KjieTkh», MOJesib
OHK, Mmozenb MeTadazHOM XPOMOCOMBI.

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTopHass pabora Ne 3. «HabmomeHne MuTO3a B K/IETKax KOHUMKA
KOpellKa JiyKa Ha TOTOBBIX MUKpOIIperaparax».

JlaboparopHast pabora Ne 4. «V3yueHue CTpOEHHs ITOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIperaparax».

Tema 6. Hac/iegcTBeHHOCTH ¥ K3MEHYUBOCTh OPraHU3MOB.

IIpenmet v 3aiauun reHeTUKU. VICTOpUSA pa3sBUTUA TeHeTUKU. Posib LIMTO/I0rMA
1 3MOpHONIOTMM B CTAHOB/IEHUU TeHETHUKU. BKas POCCUMCKUX U 3apyOerKHBIX
YUEHBIX B pa3BUTHE TeHETHUKH. MeToAbl TeHeTUKH (TUOpHI0/IOTUUeCcKui,
LIUTOT€HEeTUYeCKUM, MOJEeKY/IsIpHO-TeHeTuUeCKnuii). (OCHOBHbIE TeHeTUUYeCKue
NOHATHSA. ['eHeTUUeCKass CUMBOJIMKA, UCII0/Ib3yeMasi B CXeMaxX CKpeIUBaHUM.

3aKOHOMEPHOCTHU HacC/ie[J0BaHUs TPU3HAKOB, yCTaHOB/eHHbIe ['. MeHgenem.
MoHorubpusiHoe CKpellliBaHWe. 3aKOH eAWHOO0Opasvsi TUOpUJOB T1€PBOTO
rokosieHusi. IlpaBuio JOMUHUpOBaHUS. 3aKOH paclleryieHWs IIPU3HAKOB.
['urioresa yuctoTsl ramer. [1osiHOe U HeroJ/iIHOe JOMUHMPOBaHUe.

OurnbpuaHoe  CKpelljiBaHWe. 3aKOH  HE3aBUCUMOI'O  Hacje0BaHUs
NpU3HAKOB.  L[uTOoreHeTMUeCKWe  OCHOBBI  JAUTHOPHUAHOTO  CKpEI[UBaHUS.
Amnanmu3upymolilee ckpeluBanue. Vcrionb3o0BaHue aHaJIM3UPYIOLLEro CKpeljuBaHus
IJ1sI OTIpe/iesieHHsl TeHOTHIa 0CO0H.

CuervieHHOe HacjeZioBaHWe Tipu3HakoB. Pabora T. MopraHa 10
CLie[IJIEHHOMY Hac/le[JoBaHWIO reHOB. HapyllleHue cuerieHusi FeHOB B pe3yJibTare
KPOCCUHIOBepa.

XPpOMOCOMHasl TeOpHs HaC/IeJCTBeHHOCTU. ['eHeTHUeCKre KapThl.



'eneTuka mosia. XpoOMOCOMHOe oripefiesieHye 1oJia. AyTOCOMbI U T10JIOBbIe
XpoMocoMbl. ['omMorametHele U rereporaMeTrHble opraHusmbl. HaciemoBaHue
TIPU3HAKOB, CLIEIJIEeHHBIX C I10JIOM.

N3meHunBOCTE. BH/IbI K3ME@HUUBOCTU: HEHAC/IeCTBeHHas U Hac/leCTBeHHas.
Ponb  cpegpl B HeEHac/Ie[CTBEHHOM  M3MEHUYMBOCTHA.  XapaKTepPUCTHKa
MOAU(PUKALIMOHHOM M3MEeHUMBOCTU. BapUallMOHHbIN psifi M Bapyal[MOHHAasi KpUBasl.
HopMma peakumu npusHaka. KonvuecTBeHHble W KauyeCTBEHHbIE TPU3HAKA WU KX
HOopMa peaklyu. CBOKCTBa MOAU(MUKALIMOHHOW U3MEHUHBOCTH.

HacnencTBeHHasi, WM TeHOTUIIMYECKasi, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEeHUMBOCTb. MeWo3 U TI0/IOBOM IIPOIjecC — OCHOBAa KOMOWHATHUBHOM
M3MEeHUYMBOCTU. MyTallMoHHasi U3MeHUMBOCTh. Kilaccudukaiys MyTaijuii: reHHble,
XPOMOCOMHBIe, TeHOMHbIe. HacToTa U IpuuYuHbl MyTauud. MyTareHHble (DakTOPBI.
3aKOH rOMOJIOTUYECKUX PSIIOB B HacaeACTBeHHOM n3MeHunMBoCcTU H. V1. BaBuoga.

BHesiiepHas Hac/1ie[CTBEHHOCTb U U3MEHUYMBOCTb.

l'enetuka yenoBeka. Kapuotumn yenoBeka. OCHOBHbIe MeTO[bl T€HETHUKHU
ye/I0BeKa: reHeaj0ruuecKuii, O/IM3HeLIOBbIN, [IMTOTeHeTUUYeCKUH, OMOXUMUUeCKUH,
MOJIEKY/ISIPHO-T€HeTUUeCKUU. CoBpemMeHHOe oripe/iesieHue reHoTUMa:
TI0JTHOT€HOMHOe CeKBeHUpOBaHUe, FeHOTUIIMPOBaHUe, B TOM UHWCJie C ITOMOLLbIO
[MI]P-ananmu3a. HacneacTBeHHble 3abo/ieBaHUSI uesioBeKa: TeHHble 00Jie3HHU,
Oome3Hu C HaC/IeJCTBEHHOW IpepacIio/io)KeHHOCTbIO, XPOMOCOMHBIE 0OJIe3HH.
ComaTrueckre U reHepaTuBHble MyTauuu. CTBO/IOBble KieTKU. [IpUHLUIIBI
3/10pOBOr0 00Opasa >KU3HU, JUaTHOCTUKH, TPOGUIAKTUKY U JleueHus: TeHeTUUeCKUX
6one3Heil. MeauKo-reHeTUUECKOe KOHCY/JIbTHUPOBaHUe. 3HaueHue MeAUlIMHCKOM
TeHeTHKHU B TIPe/IOTBPAILeHHH U JIeUeHUH TeHeTHUeCcKuX 3a00/1eBaHNi ye/loBeKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. Y. BaBunos.

Tabmurel W cxeMbl:  «MOHOTUOpUHOEe  CKpeIliMBaHWe W €ro
LIUTOTeHeTUYeCKasi OCHOBa», «3aKOH paclleryieHusi U ero LUTOreHeTHuecKas
OCHOBa», «3aKOH UWCTOTbI  rameT»,  «J/IUruOpugHOE  CKpeIuBaHUe»,
«[QuTo/nornyeckue  OCHOBBbI ~ AUTMOPUIHOTO  CKpeLIUBaHUS», «Metio3»,
«B3aumopencTBre aniebHbIX TeHOB», «['eHeTWUUeCcKrWe KapThl pacTeHWM,
JKUBOTHBIX U 4YejioBeKa», «['eHeTuka riona», «3aKOHOMEPHOCTU HaC/el0OBaHUs,
CLIEIUIBHHOI'O C TMO0JIOM», «KapuoTurbl yYejioBeKa W JKUBOTHBIX», «Buabl
WM3MEHUYMBOCTW», «MoauduKalmoHHasi W3MeHUYMBOCTb», «HacnenoBaHue pe3yc-
(dakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMOHHAsi U3MEHUMBOCTbY.

OOopyioBaHMe: MOZe/NMU-aNIIMKAMKU  «MOHOTHOpPHHOEe CKpeIUBaHue»,
«HeronHoe gomuHHpOBaHME», «/IArMOpUHOE CKpeluBaHue», «llepekpécT



XpPOMOCOM», MHUKDOCKOI W MHUKporipernapaT «/po3oduna» (HopMa, MyTaluu
(hopMBI KPBUILEB M1 OKPACKH TeJia), repbapuii «I"'0pox TOCeBHOM».

JIaGopaTopHbIe U MpaKTUYeCKHe PadoThI:

JlaboparopHasi pa6ora Ne 5. «V3yueHune pe3y/bTaTOB MOHOTMOPHAHOTO U
AUTUOPUTHOTO CKpeIUBaHUs ¥ AP030(H/Ibl Ha TOTOBBIX MUKPOIIPeriapaTax».

JlabopaTopHast pabota Ne 6. «M3yueHre MoAMMUKAIIMOHHON U3MEHUHNBOCTH,
TOCTPOEeHUe BapUalIMOHHOTO Psifia U BapUall[iOHHOW KPUBOW».

JlabopaTopHasi pabora Ne 7. «AHanu3 MyTauui y /Apo30(GUIbl Ha TOTOBBIX
MUKpOIIperiapaTax».

[Tpaktrueckass pabora Ne 2. «CocTaBieHWe ¥ aHa/lM3 POJIOCIOBHBIX
yesioBeKa».

Tema 7. Cenekius opranu3zMoB. OCHOBbI OHOTEXHO/IOTHH.

CeslekLusl KaK HayKa W IpoLjecC. 3apoXK[eHue CejleKLUA U JOMeCTHKaLUs.
Yuyenne H. V. BaBunoBa o0 1eHTpax IIPOMCXOXKIEHHUS ¢ MHOroobpasus
KYJIbTYPHBIX pacTeHuH. LleHTpbl MPOUCXOXKJeHUs AOMaIllHUX >XMBOTHbIX. CopT,
110poJia, ITaMM.

CoBpeMeHHbIe MeTO/IbI CeneKI[iu. MacCoBbIli U UHAVBHUAYaTbHbBIN OTOODHI B
CeNeKLMM pacTeHud W >KMBOTHBIX. OLleHKa 3KcTepbepa. biam3kopojcTBeHHOe
cKpeluBaHve — WHOpuAMHr. Yucras nauHusA. CKpelliBaHWe UWCTBIX JHUHUM.
[etepo3uc, unu rubpuaHas cuia. HepoacTBeHHOe CKpelvBaHWe — ayTOPHUWHT.
OtpanénHas rtuOpugu3alys U e€ ycrexu. VICKyCCTBEHHBIM MyTareHe3 W
TO/TyUYeHre TIOJIUIUIOUJO0B. [lOCTW)KeHUs1 CeJIeKLUM paCTeHWM, >XUBOTHBIX U
MHUKPOOPIraHM3MOB.

buotexHosorvs Kak OTpac/b IPOM3BOACTBA. I'eHHass WH)KeHepus. OTarlbl
co3manusi pekoMmOuHaHTHOM JIHK # TpaHCreHHBIX OpraHu3MoB. KieTtouHas
vHKeHepus. KiieTouHble KyJbTypbl. MUKDOK/IOHA/IBHOE pPa3sMHOKE€HHEe PaCTeHUH.
KyioHrMpoBaHMe BBICOKOMPOJAYKTUBHBIX CEIbCKOXO3MCTBEHHbIX OpPraHHW3MOB.

OKonornueckie W 3THUeckne  mpobnembl. I'MO  —  reHeTHYeCKH
MOAU(UIMPOBaHHbIE OPTaHU3MBbl.
[emMoHCTpaLuu:

IToptpetsi: H. M. Basuios, 1. B. Muuypun, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabuiel 1 cxembl: KapTa «LIeHTpbI TIPOMCXOXKAEHWS W MHOT000pa3usi
KY/IbTYPHBIX pacTeHui», «[lopojsl fOMalIHUX )XUBOTHBIX», «CopTa KyJ/IbTYPHBIX
pacteHmii», «OTaanéHHas rubpuausanys», «PaboTel akazemuka M. @. MiBaHOBa»,
«[Momumnongusi», «OOBEKTbI OUOTexHONMOTUU», «KieTouHble KyabTypbl WU
KJIOHUPOBaHue», « KoHCTpyrpoBaHue U IepeHoC TeHOB, XPOMOCOM».

O6opyoBaHKe: MYJISDKU TUI0/10B U KOPHEIIOA0B AUKUX (OPM U KY/IbTYPHbIX
COPTOB pacTeHui, repbapuii «Ce/lbCKOX035IMICTBEHHbIE PaCTEHUSI».



JIaGopaTopHbIe U MPAKTHYECKHE PAa0OThI:

OKcKypcusi «OCHOBHbIE MeTOAbI M [JOCTHD)KEHUSI CeleKIUM pacTeHud u
YKUBOTHBIX (Ha CeJIEKIIMOHHYIO CTaHLIUIO, TIeMeHHYO bepmy,
COPTOHWCITBITaTelbHBIA ~ yUaCTOK, B  TeIJIMUYHOE XO35HCTBO, J1labOpaTOpUIO
arpoOyHUBEPCUTETA UM HAyUHOT'O 1[eHTpa)».

11 KJTACC

Tema 1. OBo/nroIjMOHHAA 0MO/IOrHA.

[IpeAnoChbIIKM BO3HUKHOBEHHSI SBO/IOLMOHHOM TeOpUM. IBOJIIOLIMOHHAS
Teopusi U eé mMecTo B Ouosiorvy. BivsiHMe 3BOJIIOLIMOHHONW TEOPHHM Ha Pa3BUTHE
6uosorun 1 APyryx Hayk.

CBueTenbCTBa 3BOJIOLMU. [laseoHTO/IOrMUeCKHe: TOC/Ae[0BaTeTbHOCTh
TOSIBJIEHUS BUJIOB B T[1a/IeOHTOJIOTUUECKOW JIETOMUCH, Tiepexo/iHbie (OpPMBI.
buoreorpaguyeckue: cxo/[CTBO U pa3nuure (ayH u (G0p MaTEPUKOB U OCTPOBOB.

OMOpHo/IoTUYeCKHe: CXO/CTBA U Ppa3/iduusi SMOpPHOHOB pa3HbIX BH/OB
M03BOHOUHBbIX. CpaBHUTE/bHO-aHATOMUYECKHe: TOMOJIOTUUHbIE, aHa/I0TUUHbIe,
pyJAWMeHTapHble OpraHbl, aTaBU3MbL. MOEKY/ISPHO-OMOXUMUUECKHEe: CXO/ICTBO
MeXaHW3MOB HAC/e/[CTBEHHOCTA W OCHOBHBIX MeTabO/MUYecKuX TyTeld y BCex
OpraHM3MOB.

OBomoLMoHHasg Teopus Y. [lapBuHa. IIpeArocbuiKi BO3HUKHOBEHUS
JapBUHMU3Ma. [IBWKyIIMe CUJIbI 3BOJIOI[MM BUJOB TI0 JlapBUHY (M30bITOUHOE
pPa3MHOXXeHHWe TIPY OrPAaHUYEHHOCTH PeCcypCcOB, HeorpejenéHHas W3MEeHUYUBOCTD,
6opn0a 3a CyllleCcTBOBaHMe, eCTeCTBeHHbIN 0TOOD).

CunteTtnueckas Teopus 3Boytolun (CT3) 1 eé 0CHOBHBIE TIO/IO’KEHUSI.

MukposBosonust. [Tonynsiiysa Kak eAUHULA BUIA U SBOJIIOLUN.

[BrKyiye cusbl (hakTopbl) SBOMIOLMUA BUIOB B MpUpPOJe. MyTallMOHHBIM
npoLecc ¥ KOMOMHATUBHasi W3MEHUYMBOCTb. [lOMy/islMOHHbIE BOJHBI U Jpeud
reHoB. VI30/11Us1 U MUTPaLUsl.

EctecTBeHHbIM 0TOOpD — HarpaBasiOmMi  (akTop 3BomONUA. DPOpMbI
eCTeCTBeHHOTO 0TOOpa.

[Tpucrnoco0/eHHOCTh OpraHU3MOB KaK pe3y/bTaT 3BOMIOLUU. [IpuMepsl
TIPUCITOCOOIEHNH Y OpraHu3MOB. ApoMopd03bl ¥ UAWOAAITAL[HH.

Bug wu  BugooOpa3zoBanue. Kpurepun Buga. OcHoBHbIe  (OPMBI
BHj000pa3oBaHusi: Teorpadrueckoe, SKOJIOTUUECKOe.

MakposBosiorusi.  PopMbl  3BOMIOLUM:  (UleTUYeCcKas, [MBepreHTHas,
KOHBepreHTHasi, apasiesibHas. HeoOpaTUMOCTb BOJIOIUH.

[TpoucxoxgeHre OT HecCeLUaJIu3UpPOBaHHbBIX TMpeAKoB. [Iporpeccupyroias
crieqany3anys. AlanTUBHAsA paJyaLys.

JeMoHCTpanuu:



[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. dapsuH, B. O. KoBanesckuu, K.
M. Bbap, 3. I'ekkens, ®. Mromnep, A. H. CeBeprioB.

Tabuibl U cxembl: «Pa3BrTHE OpraHMYeckoro Mupa Ha 3eme», «3apOoAbIiu
MO3BOHOUHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «®opmbl  6Goppbbl  3a
CYII[eCTBOBaHKEe», «EcTecTBeHHbI 0TOOP», «MHOroodpasue COPTOB pacCTeHHi»,
«MHoroobpa3ue II0poJi,  KUBOTHBIX», «ITonynsaun», «MyTanoHHas
M3MEHUYMBOCTb», «Apomopdo3bl», «MauoasanTtaimu», «OOIas JereHepaiys»,
«Bwxyliye cunbl 3BOMOLMK», «KapTa-cxema Mapiipyta nyrtemiectBus Y.
HapeuHa», «bopnba 3a cymectBoBaHue», «IIpHcrocob6eHHOCTh OpraHH3MOBY,
«['eorpadurueckoe BHUZ000pa3oBaHue», « DKOJIOTUUECKOe BUI000pa3oBaHUe».

Ob6opyaoBaHue: KOJUIEKLUSI HAaCEKOMbIX C Pa3/MUHbIMM TUIAaMWA OKPacKW,
HabOp TUIOZIOB M CeMsiH, KOJIIEeKI[Usl «IIpyMephl 3alUTHBIX MPHUCTIOCOOIEHUMN Y
YKUBOTHBIX», MoJiesib «OCHOBHbBIE HarlpaB/IeHUs BOJIIOLMK», 00BEMHAs MOJesb
«CTpoeHHe roJI0BHOTO MO3ra MO3BOHOYHBIX».

buoreorpaguueckass kKapra Mupa, KOJIeKUuss «@POpMbl COXPaHHOCTH
VCKOMAaeMbIX >KUBOTHBIX W pacTeHWM», Mojenb anmmkauus «llepekpéct
XpOMOCOM», B/Ia)KHbIe TIperapatbl «Pa3BuTHe HacekoMmoro», «Pa3BuTuHe
JITYIIKW», MUKporipernapaT «/Ipo3oduna» (Hopma, MyTaljuyd (OpMbI KpPbUIbEB U
OKpacKH TeJla).

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTtopHast pabora Ne 1. «CpaBHeHHe BHOB II0 MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlabopaTtopHasi pabota Ne 2. «OnmcaHue MpUCIioco0/eHHOCTU OpraHu3Ma U
e€é OTHOCUTE/IbHOIO XapaKTepay.

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

[oHayuHble TIpeACTaB/le€HUS O 3apOKAeHWMU >KW3HM. HayuHble rurnoressl
BO3HUKHOBEHUSI KW3HM Ha 3emse: abuoreHe3 W MaHCrepMus. XuUMHUUecKas
3BO/TIOLMSL. AOHOTeHHBbIM CHHTe3 OpraHUuYeCcKuX BeIleCTB W3 HeOpraHU4YecKux.
OKCIepuMeHTa/IbHOe TIOATBEPXKAEeHNe XMMUUeCKOM 3Bo/ioLuu. HauasibHbie STarbl
6uonornueckoit ssomoruu. I'uroresa PHK-mupa. ®opmupoBaHre MeMOpaHHBIX
CTPYKTYD W BO3HMKHOBEHHE MPOTOK/IEeTKU. [lepBble K/IeTKM M WX 3SBOJIOLIUS.
®opMUpOBaHMEe OCHOBHBIX TPYTII YKUBBIX OPraHHU3MOB.

PasButHe xu3Hu Ha 3emsie MO 3paM U rnepuogam. Karapxen. Apxelckas U
IpoTepo30icKass 3pbl. [lameo3oiickasi 3pa W €€ TMepuofbl: KeMOPHMCKUH,
Op/IOBUKCKWM, CUTYPUNUCKWH, IEBOHCKWH, KAMEHHOYTO/TbHBIN, TEPMCKUM.

Mes3030¥1cKas 3pa ¥ eé nepuo/pl: TPUAaCOBBIN, FOPCKHUM, MEJIOBOM.

KaitHo30MCKasi 5pa W €€ Tmepuojbl: MajeoreHOBbId, HEOTeHOBBIN,
AQHTPOITOr€HOBbIU.



XapakTepucTHKa KJIMMaTra M reoioruyeckux mnpoueccoB. OCHOBHbIE STarbl
3BOJIIOLIUM PACTUTE/IbHOTO W KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd Hu
JKUBOTHBIX. [TosiB/iIeHMe, pacliBeT U BbIMHpaHWe FPYMN )KUBbIX OPraHU3MOB.

CucremMa OpraHMYecKOro Mupa KakK OTpaxeHHe 3BOMOLMHA. OCHOBHbIE
CUCTeMaTU4eCKre rPynmnbl OPraHu3MOB.

OBOJIIOLIUS YesIoBeKa. AHTPOIIOIOTUS Kak Hayka. Pa3BuTure 1ipeCTaB/IeHUN O
TIPOUCXOXX/JIEeHUH uesioBeKa. MeToabl u3yueHUs aHTporioreHe3a. CxojcTBa M
pas3Muus yesoBeKa v KUBOTHBIX. CHCTeMaThyecKoe T0JI0KeHHe UeloBeKa.

HOewkyie  cunbl  ((pakTopbl)  aHTpOMOreHe3a. HacnenctBeHHast
W3MEHUMBOCTb M  ecTecTBeHHbIM o0TOop. OOmecTBeHHbIM 00pa3  >KM3HH,
W3rOTOBJIEHWE OPY/IUM TPYy/ia, MbIIIL/IEHUEe, peyb.

OCHOBHBIE CTa[iy U BETBU 3BOJIIOL[MY YeJIOBeKa: aBCTPA/IONMUTEKH, YemoBek
yMesibid, YenoBek npsamoxoasmui, YenoBek HeaHJepTaabCKuk, YesoBek
pa3yMHbIi. Haxofkyd HMCKOMaeMbIX OCTaTKOB, BpeMs CyIl[eCTBOBaHMs, 00/acTb
pacrnpocTpaHeHusi, 00bEM rO/I0BHOT'O MO3ra, 00pa3 yKU3HU, OPYUs.

YenoBeueckrie  pacbl. OcHOBHble  Oosiblliie  pachl:  eBpPOMEOUIHAast
(eBpa3uiickasi),  Herpo-aBCTpajiouiHasi  (3KBaTOpHa/ibHasi), = MOHIOJIOUHAs
(asmaTtcko-amepukaHckasi).  UepTbl ~ TIPUCIIOCOO/IEHHOCTH  Tpe/CTaBUTesel
yeJIoBeUeCKUX paC K YCJIOBHSIM CylLeCTBOBaHMs. EAMHCTBO uenoBeuecKux pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

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

Tabmuupbl 1 cxembl: «Bo3HukHOBeHre CoOHEUHOW CHUCTeMbl», «Pa3BuUTHe
OpraHhueckoro mwupa», «PactutenbHasgd KieTka», <« KUBOTHas  KJeTKa»,
«[Tpokapuotuueckasi kietka», «CoBpeMeHHasi CHCTeMa OpPraHUYecKOro MHpay»,
«CpaBHeHHEe aHAaTOMHUUECKHWX YepT CTPOeHHs YejioBeKa M uer0BeKOOOpa3HbIX
o6e3bsii», «OCHOBHbIE MeCTa TaJIeOHTOJIOTUYECKUX  HAXOJOK  TIPeJKOB
COBPEMEHHOI'0 YeJjioBeKa», «/lpeBHeuiume mogu», «peBHue mogu», «llepsbie
COBpeMeHHbBIe JFoAu», «HeoBeueckre pachi».

O6GopypoBanue:  Myasbku  «IIpoucxoxkjeHue — dejioBeKa»  (OHOCTHI
aBCTPaJIONUTEKA, MUTEKaHTPOIa, HeaHZepTaiblia, KPOMaHbOHLA), CAENKA WU
n300pakeHWs KaMeHHBIX OpYAWN TIepBOOBITHOTO uesioBeKa (KaMHHU-YOIITIEpHI,
pybuna, ckpebma), reoxXpoHoJjioTUUecKass Tabmuila, KO/UeKus «®PopMbl
COXPAaHHOCTU MCKOTaeMbIX )KUBOTHBIX U PaCTEHU».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

[TpakTrueckass pabora Ne 1. «l/3yueHne HMCKOIIaeMbIX OCTAaTKOB paCTeHUN U
JKABOTHBIX B KOJUIEKLIUSIX».



OKCKypCHUsi «DBOJIIOLUSI OPraHUYecKoro Mupa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIM WU KpaeBeueCKui My3ei).

Tema 3. OpraHusmsbl U OKpPY)Karolas cpeja.

OKO0JIOTUs KakK HayKa. 3a/lauv U pasfesibl 3K0JI0Iuu. MeTo bl 3KOJI0rMUYeCKUx
WCCJIeJOBaHUU. DKOJIOTUUEeCKOe MUPOBO33peHNe COBPEMEHHOI0 Ue/l0BeKa.

Cpezbl 00WTaHUS OpraHWU3MOB: BOZIHAsi, Ha3eMHO-BO3/YIlIHasi, TTOUBEHHas,
BHYTPHUOPraHU3MeHHasl.

OKojornyeckde (akropbl. Krnaccudukanms 3KOIOrM4yeckrMx (PakTOpOB:
abuoTnueckre, OWOTHUECKHMe W aHTPOTOreHHbIe. /[leliCTBHe 3KOJIOTHUYECKUX
(hakTOpOB Ha OpraHU3MBblI.

Abuotrueckue ¢GakTOpbI: CBET, TeMIlepaTypa, BAaXXHOCTb. DOTOMepruoju3M.
[MpucriocobneHyss OpraHU3MOB K  JIeHCTBUIO  abMOTHUeCKUX  (aKTOpPOB.
buonoruueckve puTMmel.

buotnueckve  ¢akTopsbl. Bugel  OMOTMUECKWX  B3aUMOJENCTBUIA:
KOHKYPEHI[Us1, XUIITHUUeCTBO, cCuMO103 U ero ¢opmbl. [lapa3uTtusM, Kooreparus,
MyTyaiu3M, KOMMeHcanmu3M (KBapTHPAHCTBO, Hax/ieOHUUYECTBO). AMeHCa/n3M,
HelTpanu3M. 3HaueHWe OHOTUUYECKUX B3aWMOEWCTBUN i CyIleCTBOBaHUS
OpPraHM3MOB B TIPUPOJHBIX CO0DIIIeCTBaX.

OKOJIOTUYeCKHWe XapakTepUCTUKU nonyaauuu. OCHOBHbIe —TI0Kas3aresv
TIOMNYJISAILIUU: UYUC/IEHHOCTb, TJIOTHOCTb, POXXAAeMOCTb, CMEPTHOCTb, TPUPOCT,
Murpauus. JJvHaMuKa YiC/IeHHOCTH TMOMYJISILANA U €€ peryJisiusl.

JeMoHCTpanuu:

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

Tabsuiel ¥ cxeMbl: Kapta «IIpupo/iHbie 30HBI 3emmn», «Cpefibl 06HUTaHUSA
opraHu3MoB», «®dotonepuoausm», «llonynsauuu», «3aKOHOMEPHOCTH pOCTa
YMCJIEHHOCTHY TONYJ/ISILUK MH(DY30pUU-TYy(PesibKu», «ITulieBble Lenm».

JIaGopaTopHbIe U MpaKTUYeCKHe PadoThI:

JlabopatopHasi pabota Ne 3. «MopdoJsioruueckre 0coOOEHHOCTHA pacTeHUl U3
Pa3HbIX MeCT OOUTaHMUSI».

JlabopaTtopHast pabota Ne 4. «ByvsHre cBeTa Ha POCT W pa3BUTHE YePEHKOB
KOJIeyca».

[TpakTrueckast paborta Ne 2. «IToACUéT TIOTHOCTH TIOMYJISIIMM pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo01ecTBa ¥ 9K0/JI0rHUeCKHe CHCTEeMbI.

Coo01iectBo opraHusMoB — OuoreH03. CTpPyKTypbl OHOLleHO3a: BHU/0Bas,
MPOCTPAHCTBEHHasi, Tpoduueckas (muileBast). Buabl-gomuHaHThl. CBSI3M B
OuolIeHO3e.

OKosoruueckre CuUCTeMbl (9KocucTembl). [loHsiTve 00 3KocucTeMe W
buoreorieHo3e. DyHKIMOHA/IbHbIE KOMITOHEHTbI 3KOCHCTEMbBI: TIPOZYLIEHTHI,



KOHCYMEHTBI, peiylieHTbl. KpyroBOpOT BeIlecTB U MOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckue (muileBble) YPOBHM 3KOCHCTeMbl. [IuilleBble 1jefd U CETH.
OcHOBHbIe TIOKa3aTeJd SKOCUCTeMbl: OuoMacca, MPOAYKLMs. OKOJOTHYecKue
MUpaMU/Ibl:  TIPOAYKLMM, UWCIeHHOCTH, Ouomaccel. CBOWMCTBA 3KOCHCTEM:
yCTOMYMBOCTh, CAMOPEryJIsiius, pa3BuTre. CyKileccusl.

[IprpogHbie 5KOCUCTEeMBI. DKOCUCTEMbI 03€p U peK. JKOCUCTEMA XBOUHOTO
WA IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOMOTeHHbIe ~ JKOCHUCTEMBbI.  ATPO3KOCUCTEMBL.  YPOOIKOCUCTEMBI.
Briosiornueckoe 1 X03sIMICTBeHHOE 3HaUeHHe arpO3KOCHCTeM B ypOoIKocHucTeM.

buopa3Hoobpasve kKak (akTop ycToMurMBOCTH 3KocucTeM. CoxpaHeHHe
6uoorruueckoro pasHoobpasus Ha 3emrie.

Yuenve B. U. BepHasckoro o 6wocdepe. I'paHuIlbl, COCTaB U CTPYKTypa
6uocdepsl. JKuBoe BerjectBO U ero (yHkumud. OcobGeHHOCTH OuUOChepbl Kak
riobanbHONM 3KOoCHCTeMbl. [IMHaMWuecKoe paBHOBece U oOpaTHasi CBsSi3b B
6uocdepe.

KpyroBopoThI BellleCTB U OHMOreoXrUMUYecKre LUK/bI 3/1eMeHTOB (yr/iepo/a,
a30Ta). 30Ha/ILHOCTh O6rocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6rochepe 3emau. AHTpOIIOreHHbIe M3MeHeHus B Guocdepe.
['nobanbHbIe 5K0I0THYeckKure MpobieMsbl.

Cocy1iecTBoBaHHe MIPUPO/IbI u ye/ioBeYeCTBa. CoxpaHeHue
6uropa3Hoobpa3us Kak OCHOBA yCTOWUMBOCTH Grocdepbl. OCHOBa paljiOHATBLHOTO
ympaBjieHus TPUPOAHBIMHA pecypcaMd M HWX WCIo/b30BaHUe. [loCTWKeHus
6uosorun ¥ 0XpaHa MpUPOBbI.

JleMoHCcTpanum:

[Toptpetsr: A. [I)x. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabsuipl U cxeMbl: «[IuireBble 1jemu», «BHUOLIEHO3: COCTaB U CTPYKTYpa»,
«[Ipuposnbie coobujectBa», «llenmu mnuTaHus», «OKOJOrUUecKas TMHUPaMUIa»,
«brocdepa 1 uenoBek», «IKOCHUCTEMA IIMPOKOIMCTBEHHOTO Jieca», «KOCUCTeMA
XBOMHOro  Jjeca», «buoneHos Bogoéma», «ArpoueHo3», «l[IpumepHbie
aHTPOTIOTeHHble  BO3ZIEMCTBUS Ha TMpPUPOAY», «BakHeline MCTOYHUKU
3arpsi3HEHHs] BO3/JlyXa M IPYHTOBBIX BOM», «IlouBa — Ba)KHEMINash COCTaBJISIOIIIAsT
6uocdepsbl», «PakTopbl Aerpasaliii MouB», «[IapHUKOBBINA 3QdeKT», «DPaKTOpHhI
PaIMOAKTUBHOTO 3arpsi3HeHus1 Onocdepnl», «ObOmjas cTpykrypa Ouocdepsbi»,
«PacripocTpanenne >xku3Hu B Omocdepe», «O30HOBBIM 3KpaH Oumocdepni»,
«KpyroBoporT yriepoja B buochepe», «k KpyroBopot a3oTa B IIPUPO/E».

Ob6opyaoBaHue: Mo/ieb-ariIMKausa « TUmmuHbie OUOIeHO3b», Tepbapuit
«PactuTenbHbIe co00IIIeCTBa», KOIEKIUN «BbHOIIeH03», «BpeanuTeny BaXKHEUIITHX
Ce/IbCKOXO3SIMCTBEHHBIX ~ KY/JbTyp», TrepbapuMi W KOJUIeKIIUM pacTeHud W
JKUBOTHBIX, TIPUHA/|JIe)KaIlFe K pa3HbIM 3KOJIOTUUECKHMM TPYMIaM OZHOrO BH/Ia,



Kpacnas kuura Poccuiickoii ®epepain, u300pakeHHSI OXpaHSEeMbIX BHOB
pacTeHUM U )KUBOTHBIX.



[INTAHUPYEMBIE  PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
bnojiormm HA  BA3OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBAMBaKwOTCSI TpeOOBaHUSA K pe3yibTaTaM
OCBOeHUs1  OOyuaroIMMHKCSi TporpaMM  cpeAiHero  obimero  o6pa3oBaHUS:
JINYHOCTHBIM, MeTarnpeAMeTHbIM U TIpeMeTHBIM.

JINMHHOCTHBIE PE3YJ/IbTATDI

B cTpyKType /NMYHOCTHBIX pe3yJIbTaTOB OCBOeHHUsI mpeameTa «buosorusi»
BbI/Ie/IeHbl CJIeIYION[He COCTAaBJISION[HE: OCO3HAHWe O0YyUaroIUMHCS POCCHHACKOM
IPAKIAHCKOW WIEHTUUHOCTU — TOTOBHOCTU K CaMOPA3BUTUIO, CAMOCTOSITE/TbHOCTH
M CAMOOIIpe/ie/IeHHI0, Hajauuhe MOTHBAI[Md K  oOydeHmio  OGuomorum,
1[e/leHarnpaB/ieHHOe pa3BUTHe BHYTPeHHUX YyOeXJeHWH /MYHOCTH Ha OCHOBE
K/TIOUEBBIX I[eHHOCTEHM W WCTOPUYECKUX TPAAWIMN Ppa3BUTHS OHOIOTHUYECKOTO
3HaHHs, TOTOBHOCTh M CIIOCOOHOCTH 0OYYarOIIUXCsT PYKOBOJCTBOBAThHCS B CBOEM
JleATe/IbHOCTU 11eHHOCTHO-CMBIC/IOBBIMHA ~ yCTaHOBKaMH, TIPUCYIIIUMH CHCTEMe
Ouvosoruueckoro o0Opa3oBaHWs, Ha/JIWude 3KOJIOTUUECKOrO ITIPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1€/ ¥ CTPOUTD JKU3HEHHbIE TI/IaHBbI.

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHUS mpeameTa «buonorus» AOCTUrarOTCs B
eINHCTBe YyueOHON M BOCIUTATENbHOW MAeSTeNbHOCTH B COOTBETCTBHUU C
TPaJULMOHHBIMHA POCCUMCKUMU COLIMOKY/IbTYPHBIMH, UCTOPUUECKUMH U JYXOBHO-
HPABCTBEHHBIMH I1[€HHOCTSIMH, TIPUHATHLIMU B OOII[eCTBe TIpaBWIaMH W HOpMaMH
TOBe/IeHHsI M CIIOCOOCTBYIOT TIpolleccaM CaMOIIO3HaHHS, CaMOBOCITUTaHUS W
CaMOpa3BUTHS, pa3BUTHsA BHYTPeHHeW TO3WULIMM JIMUHOCTH, I[1aTPUOTH3Ma,
YBa)KeHMs1 K 3aKOHY W TpPaBOIOPSJKY, Ue/loBeKYy TpyZia U CTaplleMy IOKOJIeHHUIO,
B3aMMHOTO YBa)KeHWs, OepeXXHOr0 OTHOIIEHHS K Ky/JIbTYPHOMY HaC/Ieguio |
TPaAULMsSM MHOTOHAL[MOHAIBbHOrO Hapoga Poccurickont ®enepauyu, mpupojie U
OKpY>Karolleun cpefe.

JINUHOCTHBIE pe3y/bTaTbl OCBOeHMUs YyueOHOro mpeaMera «buonorus»
JOJDKHBI OTpa)kaTb FOTOBHOCTb U CITOCOOHOCTH 00YYarOIIXCsl PYKOBO/ICTBOBAThHCS
chOopMUpPOBAaHHON BHYTpeHHel To3ul[Meli JIMUHOCTH, CHUCTEeMOM 1IeHHOCTHBIX
OpHEeHTAl[dii, TIIO3UTHBHBIX BHYTPEHHHUX  yOeXIeHHi, COOTBETCTBYIOIIHX
TPAIULIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00I1[eCcTBa, pacIIMpeHue >KU3HEHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTHA B MPOLieCCe peaar3aljid OCHOBHBIX HarlpaBJ/IeHUU
BOCITUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOro BOCIIMTAHHS:

cchOpMHPOBAHHOCTh TPAKAHCKOM TTO3ULMK 00yUarolerocst Kak akTHBHOTO U

OTBETCTBEHHOTO UjleHa POCCHUHCKOT0 00IIecTBa;



OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB M 00sI3aHHOCTeH, YyBa)KeHHe
3aKOHa U MPaBOIops/IKa;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM [esiTeTbHOCTA TIPU CO3/lJaHUU
yueOHBIX TPOEKTOB, PeIlleHNH y4eOHBIX W TMO3HaBaTeIbHBIX 3a/lay, BLITIOJTHEHUH
O6uroorMUeCcKux KCTIIeprMeHTOB;

CrIOCOOHOCTh ~ OTpejieIiTh COOCTBEHHYIO TIO3WIIMIO TI0 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM >XU3HU U 0OBSACHSTD €é;

yMeHUe YUUTHIBaTh B CBOUX AEMCTBUSX HEOOXOAWUMOCTb KOHCTPYKTHBHOTO
B3aUMOJIENCTBUS JIFOJIeN C pa3HbIMU YOeXKIeHUSIMU, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJIbHBIM T0JIOKEHUEM;

TOTOBHOCTh K COTPYZHWYECTBY B TMPOLleCC€ COBMECTHOI'O BbITIOTHEHUS
yueOHBIX, TI03HaBaTeIbHBIX MW HWCC/IeOBAaTe/IbCKUX 3aJjad, YBaKUTE/IbHOTO
OTHOIIIEHHSI K MHEHWIO OINMOHEHTOB TP OOCY)X/eHWH CIIOPHBIX BOIIPOCOB
OMOIOTUYECKOTO CO/lepyKaHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM /1eATe/TbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHMS:

chopMHPOBaHHOCTh POCCHUUCKOU rpakJjJaHCKOH WJIEeHTUYHOCTH,
MaTpUOTH3Ma, YBa)KE€HHsI K CBOEeMYy HapOJy, UyBCTBa OTBETCTBEHHOCTU Iiepe[
PonvHOM, ropJoCcTH 3a CBOM Kpad, CBOW PoauHy, CBOW SI3BIK M KYJBTYpY,
TIPOLLIJIOe Y HaCTOsIIIlee MHOIOHALIMOHAIBHOT0 Hapoga Poccuy;

L[EHHOCTHO€e OTHOIIIeHWe K TIPUPOAHOMY Hac/e[ut0 U TTaMATHUKaM MPUPO/IbI,
JOCTWKeHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OI[€HHMBATh BK/aJi POCCUMCKHX VUYEHBIX B CTaHOBJIEHHE U
pa3BuTHe OuoMIOTMM, TIOHWMMAaHWs 3HaueHWs OWONOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IBI, B JKU3HU UejIoBeKa M COBPEMEeHHOT0 00I11eCcTBa;

uzieiiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJy)KeHHI0 U 3aiure OTedecTBa,
OTBETCTBEHHOCTH 3a ero Cyib0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHMe JyXOBHBIX 1[eHHOCTeH POCCUMCKOTO Hapo/a;

c(hOpMUPOBAHHOCTh HDABCTBEHHOI'O CO3HAHUSI, STUUECKOT0 MOBe/IeHMUS;

CrOCOOHOCTh OIleHWBaTh CUTYal[dI0 M TIPUHUMAaThb OCO3HAHHbIE peIleHwUs,
OpPHEeHTHPYSICh Ha MOpa/lbHO-HPaBCTBEHHbIE HOPMbI U 11eHHOCTY;

0CO3HaHUe JIMYHOTO BKJ/IaJia B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJIUTE/IsIM, CO3[,aHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATUS 1IEHHOCTEM CeMeMHOM JKU3HM B COOTBETCTBUU C
TpaAuLIUsIMU HapozioB Poccuu;

4) 3cCTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUYeCKoe OTHOIIIeHHWe K MUY, BK/IIOuUasi 3CTeTHUKY ObITa, HAyYHOTO U
TeXHUUeCKOr0 TBOPUECTBA, CIIOPTa, TPYy/ia, 0011leCTBeHHBIX OTHOIIIEHUA;



TTOHVMaHKe YMOLMOHA/ILHOTO BO3/IeCTBYS KUBOU TIPUPO/IbI U €€ 1[eHHOCTH;

TOTOBHOCTb K CaMOBBID@)KEHHIO B pa3HbIX BHAX HCKYCCTBA, CTpeMJieHHue
TIPOSIBJISITH KAUeCTBAa TBOPUECKOM JINUHOCTH;

5) ¢usnueckoro BOCNHUTAHUA, (OPMHPOBAHHUA KYJLTYPHI 3J0POBbS H
IMOLMOHA/ILHOTO 0/1ar0mo/TyJnsi:

MOHVMaHWe W peajv3alys 370poBoro M 0Oe3omacHoro obpasa >KWU3HU
(3mopoBoe  TMTaHWe, COOJIFOZIeHHMEe  TUTHMEHWUYeCKWX TpaBUI W HOPM,
cOba/aHCUpPOBaHHBIA pEXUM 3aHATUM W OTAbIXa, Ppery/spHas du3nueckas
aKTUBHOCTb), 0O€pe)KHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIeHUs K
coOcTBeHHOMY (PM3UUYECKOMY M TICUXWYeCKOMY 3/I0POBbIO;

MOHWMaHWe I[eHHOCTH TpaBU/l HMHIWBUYaJbHOTO W  KOJUIEKTUBHOI'O
6e3011aCHOTO MMOBeJIeHHS B CUTYaIHUsIX, YIPOXKAIOIIUX 3/I0POBBI0 U KU3HU JTFOZIEH;

OCO3HaHUWe TIOC/e/ICTBUN M HENpUSTHS BPeJHBIX MPUBbIYEK (yroTpebsieHus
aJIKOT0J1s, HADKOTUKOB, KYpeHHUs]);

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHHe [IeHHOCTH MacTePCTBa, TPY/J0/It00He;

TOTOBHOCTh K AaKTHMBHOW [eATeJbHOCTH TEeXHOJIOTUYeCKOM W COLMAJIbHOU
HarpaB/IeHHOCTH, CMIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBaTh U CaMOCTOSITE/IbHO
BBITIOJTHATE TaKyIO J1eSITeIbHOCTB;

WHTepeC K pa3/inuHbiM cdepaM mpodecCHoHaNbHON esITeTbHOCTH, YMeHHe
coBepIllaTb OCO3HAHHBIA BBIOOD OyAyiedt Tipodeccud U peayu30BLIBAThH
coOCTBeHHbIe XKU3HEHHbIe TI/IaHbI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHMIO M CamM000Opa30BaHWIO Ha
TIPOTSDKEHUU BCel JKU3HU;

7) 3K0/I0THYeCKOT0 BOCITUTAHHUS:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpojie KakK HCTOUHUKY
JKU3HU Ha 3eMJie, OCHOBe eé CYII|eCTBOBaHUS;

TIOBBIIIIEHNe YPOBHSI 3KOJIOTMYECKOW KYJIbTYphl: IIPHOOpeTeHHe OIlbiTa
TJIAHAPOBAHUSI TIOCTYIIKOB M OIIeHKM WX BO3MOJKHBIX TIOCTECTBUN /s
OKpY>Karollen Ccpe/ibl;

OCO3HaHWe T00a/bHOTO XapakTepa 3KOJIOTHYECKHX ITPo0/IeM W IMyTer HxX
pelleHus;

CIIOCOOHOCTh  HMCIIO/Ib30BaTh IpHOOpeTaemMble TIPY HW3YUEHHH OHOJIOTUU
3HaHWSI W yMeHUs TpH pellleHUM TMpobseM, CBSI3aHHBIX C PpaLMOHA/IBHBIM
TIPUPO/IOTIOIb30BaHHeM  (COOJTIO/leHre  MpaBWU  TIOBEJEeHWUS B TIPUPO/IE,
HalpaB/IeHHBIX HAa COXpaHeHWe paBHOBeCHUs B HSKOCHUCTEMAaX, OXpaHy BW/IOB,
9KOCHUCTeM, brocdepsl);



aKTMBHOE HerpusTHe [eWCTBUM, MNPUHOCAIIMX BpeJ, OKpyKaroleu
TIPUPOJTHOM CpeZie, yMeHWe TPOTHO3MPOBaTh Heb/aronpusiTHbie KOJOTHYecKue
NoC/eICTBYS Mpe/IPUHAMaeMbIX 1eCTBUI U TIpeJ0TBPaIliaTh UX;

Ha/IMuue pa3BUTOr0 PKOJIOTMYECKOTO MBIIIEHUS, S5KOJIOTUYECKOU KYJIbTYPBbI,
orbITa JlesiTeTbHOCTU 5KOJIOTMYeCKOou HaripaB/IeHHOCTH, yMeHUst
PYKOBO/ICTBOBAaTbCSI UMW B MO3HaBaTe/lbHOW, KOMMYHUKAaTUBHOU W COLIAAIbHOM
TpaKkTUKe, TOTOBHOCTU K yYaCTUIO B MPAKTUUECKOW JieATe/IbHOCTU SKOJ0TUUeCKOoMn
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyUHOT0 NMO3HAHMSA:

c(hOpMUPOBAHHOCTL MHPOBO33DEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKU U 00I11leCTBEHHOW IPAKTHUKW, OCHOBAHHOT'O Ha Jpajiore
KYJIbTYP, CIIOCOOCTBYIOIIIEr0 OCO3HAHUIO CBOET0 MeCTa B TOJIMKY/IbTYPHOM MUPE;

COBEpILIEHCTBOBAHUE $I3bIKOBOM M UMTaTeJbCKOW KY/IbTYpPbl KaK CpeJCTBa
B3aUMO/IEMICTBUSI MEX/Y JIIOABMU M MIO3HAHUSI MUPa;

TOHUMaHue CcrelupuK OUOMOTMY KaK HayKd, OCO3HaHUs e€ pOJud B
(OpMUpOBaHMU PAL[MOHA/IBHOTO HAYYHOrO0 MBbILUIIEHUS], CO3[aHUU L€JI0CTHOTO
Tipe/iCTaB/eHdss 00 OKpYy’KarollleM MHpe KaK O e[AMHCTBe TPHPOJbl, UeloBeKa U
o01riecTBa, B TI03HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHd Mpobsem
COXpaHeHUsI TIPUPO/ITHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUH [/II COBPEMEHHOM I[UBUIM3al[UH:
obecTieueHrsi HOBOTO YPOBHSI pa3BUTHS MeJWLIMHBI, CO3/laHHE TePCIIeKTUBHBIX
OMOTeXHOJIOTUM, CIMOCOOHBIX  pelllaTb pecypcHble  ITPOOJeMbI  Pa3BUTHUS
ye/IoBeUeCTBa, MIOWCKA MyTel BbIXO/la M3 I7I00a/bHBIX 3KOJIOTUUECKUX TIpo0/ieM U
obecrieueHrsi  TepexoJla K  YCTOWYMBOMY  Pa3BUTHIO,  PAllMOHATbLHOMY
WCI0J/Ib30BaHUIO TIPHUPO/IHBIX PeCcypcoB U (POPMHPOBAHUIO HOBBIX CTaH/IapTOB
YKU3HU;

3aMHTEePeCOBAHHOCTh B TMOJyueHUU OWOMOTMUYeCKWX 3HAaHUM B 1Ie/sX
TIOBBIIIIEHWs]  00IIeld Ky/JbTypbl, €CTeCTBEHHO-HayYHOH TpPaMOTHOCTH, KakK
COCTaBHOM YacTH (PYHKIJMOHA/ILHOH IPaMOTHOCTH O0y4YarIMXCcs, hOpMHUPyeMOU
TIpU M3y4yeHUU 61OJIOTHHY;

TOHMMaHWe CYIHOCTHU METO/IOB TO03HAaHMSI, UCMOJIb3yeMbIX B eCTeCTBEeHHBIX
HayKax, CIIOCOOHOCTU WCIIO/b30BaTh II0JyuyaeMble 3HAHWS [/ aHaau3a |
00BSICHEHUS SIBJIEHWM OKDY)KaloIllero MUpa W TIPOUCXOASAIINX B HEM HM3MeHeHUH,
yMeHUe fesaTh 0OOCHOBaHHbIE 3aK/IFOUEHUSI HAa OCHOBe HAayuHBIX (DakKTOB U
VMEROIIUXCS JAaHHBIX C 11eJIbI0 TI0/TyUeHUs J0CTOBEPHBIX BbIBO/IOB;

CIOCOOHOCTh CAaMOCTOSITE/ILHO MCII0/Ib30BaTh OWOIOTHYEeCKUe 3HAHUS [IIs
peliieHuUsI IP0O0JieM B peanbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOU [esiTe/lbHOCTH, TOTOBHOCTh OCYILEeCTBJISATh
TIPOEKTHYI0 U UCC/IeJ0BaTeTbCKYIO AesiTe/TbHOCTb UHIUBUYA/IbHO U B TPYTIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HeENpephiBHOMY 00pa30oBaHUIO M
camM0o00pa30BaHUWI0, K AaKTUBHOMY IIOJyUYEHWIO HOBBIX 3HAaHWUK 10 OHOJIOTMM B
COOTBETCTBUHM C KU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MeTanpeaMeTHbie pe3y/bTaThl OCBOEHUs] yueOHOTo TpeiMeTra «buoorvs»
BK/IFOUAIOT: 3HAaUMMbIe /i1  (DOPMUPOBAHUS MHMPOBO33PEHHSI 00yUaro[uXCst
MeXXAUCITUTUTMHAPHbIE (MeXXITpeJMeTHbIe) oblljeHayuHble TIOHSTHS, OTpakaroIljue
1[eJIOCTHOCTh Hay4YHOM KapTUHbI MHpa U CHelu(puKy MeTO[0B T103HaHUS,
WCIIO/Ib3YEeMBbIX B €CTeCTBEHHBIX HayKax (BeLeCTBO, SHeprus, siBjieHue, TpoLiecc,
CUCTeMa, HayuHbIl (pakT, TPUHLIUM, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
uccnefoBaHve,  HabsofeHWe,  U3MepeHWe,  JKCIIEPUMEHT U JAPYTUX),
yHUBepcanbHble yueOHbIe JeMCcTBHUS (TTO3HaBaTe/bHbIE, KOMMYHUKATUBHEBIE,

PEryJ/siTUBHbBIE), obecmieurBaroIIrie dbopMupoBaHue (yHKLIMOHATBHOM
IPaMOTHOCTM W COL[MA/IbHOW  KOMIIETeHLIMM OO0ydYaroIuxcsi, CrIoCOOHOCTh
o0yuaromxcs VICII0J/Ib30BaTh OCBOEHHbIe MeXJUCLIUTIMHAPHBbIe,

MHUDOBO33DeHUeCKWe 3HaHWs W yHUBepcajbHble yueOHble [eHCTBUS B
TO3HaBaTe/bHOW U COLMA/IbHOM MPaKTUKe.

MertarnipejmeTHble pe3y/bTaThl OCBOEHUSI IPOrpamMMbl CpejiHero o001ero
o0pa3oBaHuUs JO/KHBI OTPaXKaTh:

OBjiafieHue yHHUBepCa/IbHBIMU y4eOHbIMH N03HaBaTe/IbHbIMU
JeICTBUSAMU

1) 6a3oBble JIOTHUECKHEe AeHCTBUS:

camocCTosiTesibHO  (OpPMy/IMpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTO/b30BaTh TPU OCBOEHWW 3HAHWM TIPUEMBI JIOTUYECKOTO MBbILUIEHHUS
(aHanu3a, cuHTe3a, CpaBHeHUs1, KaaccuuKaium, 060011eHHsT), paCKpbIBaTh CMBICI
Ouonoruueckux MOHATUM (BbIJe/NSTh WX XapaKTepHble MPU3HAKW, YCTaHABIUBATh
CBSI3U C APYTUMH TIOHSATUSIMU);

orpefiesisiTh LefU JleATe/IbHOCTH, 3a/jaBasi IapamMeTpbl M KPUTEpUU HX
JOCTVDKEHUS], COOTHOCUTD pe3yJbTaThl JesiTe/IbHOCTU C TTOCTaB/IeHHBbIMU Le/ISIMU;

WCTI0/Tb30BaTh OUooruueckye TIOHATUS Jjist 00bsCHeHUs1 (aKTOB U sIB/IeHUN
YKUBOU MPUPO/IbI;

CTPOUTH JIOTUYECKHEe pacCyXJeHusi (MHAYKTUBHbIE, [eJyKTHUBHbIE, IIO0
aHa/IOTHH), BBISB/ATh 3aKOHOMEPHOCTHM M IPOTHBOpeuUrsi B pacCMaTpUBaeMbIX
sIBJIeHUSTX, (DOPMY/IMPOBATh BHIBOAbI U 3aK/TFOUEHUSI;

NMpPUMEHATb  CXeMHO-MOJle/ibHble ~ CpefcTBa  [JjIsi  TpeJCTaB/ieHus
CYILIIeCTBEHHBIX CBsi3eil U OTHOILEHUM B M3ydaeMbIx OMOIOTHYeCKUX 00BeKTax, a



Takke  TMPOTUBOPEUMi  PA3HOrO0  pOJia,  BBIABJIEHHBIX B PA3/IMYHBIX
MHGOPMAL[MOHHBIX NCTOUHUKAX;

pa3pabartbiBaTh MUIaH pellleHrss Npo0/ieMbl C YUETOM aHaIM3a UMEROIUXCS
MaTepua/ibHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBBI B [IeSITeJIbHOCTD, OLIEHWBATh COOTBETCTBHE Pe3y/IbTaTOB
1[eJIsIM, OLIeHUBaThb PUCKU TIOC/Ie/ICTBUM esITe/TbHOCTH;

KOOpD/IMHUPOBaTh W  BBLIMOJIHATL paboTy B  yCJAOBUSIX  peanbHOrO,
BUPTYa/bHOT'O ¥ KOMOWMHMPOBAHHOTO B3aUMOZEMCTBYS;

pa3BUBaTh KpeaTUBHOE MbIIIJIEHNe TIPU PellieHrnH XKU3HeHHBIX pobiem.

2) 0a3oBbIe HCC/Ie/0BaTeIbCKHe AefiCTBHS:

BJIaJIeTh HaBbIKaMU yueOHO-HCC/IeZloBaTe/IbCKOM U TIPOEKTHOM /leITe/TbHOCTH,
HaBbIKaMH  pa3pellieHdsi MpobjeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TIOUCKY METO/IOB pellieHHsl MPaKTUUeCcKuX 3a/1ay, IPUMeHeHUIO
Pa3/IMYHBIX METOZOB TTO3HAHMUS;

WCII0/Ib30BaTh pa3/iiuHble BHUbI JIeITe/IbHOCTH T10 TIONTyYeHHI0 HOBOTO
3HaHWS, €Tr0 WHTepIpeTaluy, IpeoOpa30BaHHI0 U TIPUMEHEHHIO B y4ueOHBIX
CUTYyaI[USIX, B TOM UHCJIe TIPU CO3[JaHUM YUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB;

dbopMUpOBaTh HayUHbBIA THI MBIIIEHUS, BIaJeTh HAYYHON TepMUHOJIOTHEH,
K/TFOUeBBIMU TIOHSATUSIMUA U METO/IAMU;

CTaBUTh W (OPMYy/IMPOBAaTh COOCTBeHHbIE 3a/au B 0Opa3oBaTe/IbHOM
JesiTe/IbHOCTU Y )KU3HEHHBIX CUTYaLUsIX;

BLISIB/ISITH  TIPUYMHHO-C/IEZICTBEHHbIE CBSI3M W aKTya/lWM3UpOBaTh 3ajauy,
BLIZIBUTATh THUIOTe3y eé pellleHusl, HaXOAUTh apryMeHTbI [/l /lOKa3aTe/bCTBa
CBOMX YTBePXK/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUU PellleHusI;

aHa/IM3UPOBaTh TIOMyYyeHHble B XOZie pelleHus 3a/laud  pe3y/bTaThl,
KPUTUUECKU OLIeHWBAThb WX JOCTOBEPHOCTbh, TIPOrHO3UPOBAaTh MU3MeHeHUe B HOBbIX
yCJIOBUSIX;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDIN OIIBIT;

OCYIIIeCTB/ISITh 1[eJIeHarpaB/IeHHbIN TIOMCK TepeHoca CPejCTB U CII0COOOB
JercTBUS B MPOdeCCUOHaIbHYIO Cpefy;

yMeTh TIePeHOCHTb 3HaHWSI B TI03HABATe/IbHYI0 U TPaKTUUeCKYyH 00/acTu
)KU3He lesATe/IbHOCTH;

yMeTb WHTeTPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMeTHbIX 0b/1acTeii;

BbIIBUTaTh HOBbIE WjeH, MpejjiaraTb OpUrHHa/IbHbIE MOAXOAblI U pellleHus,
CTaBUTh TTPOO/IEMBI U 3a/lauH, J0IyCKarolllye abTePHAaTUBHbIE pellleHus.

3) pabora c uadopmanueii:

OpPHEHTUPOBATHCS B Pa3/MUHbIX UCTOYHUKAX UH(OpPMaLu (TeKcTe yueOGHOTOo
rmocobusi, Hay4YHO-TIOMYJ/IIPHOW JiTepaTtype, OWOJOTMYeCKMX CJOBapsiX U
CTIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax [aHHbIX, B VHTepHeTe), aHa/IU3UPOBATh



MHGOOPMAIHIO Pa3IMUHbIX BUJOB U (DOPM ITpe/ICTaB/IeHUs], KpUTHUECKH OLIeHUBATh
eé I0CTOBEPHOCTb Y HETIPOTUBOPEUNBOCTE;

dopMy/IpoBaTh 3arpochl ¥ MPUMEHATh Pa3/IMUHbIe METOZbl MPHU TOHCKe U
orbope Guosiornueckoi WHbOpPMaIMH, He0OXOJUMOM AJi BBITOHEHHs YueOHbIX
3a/1a4;

rpruoOpeTaTh OIBIT MCIO/b30BaHUS  MHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOT Wi, COBEPIIIEHCTBOBATH KYJILTYPy aKTUBHOT'O MCIIO/Ib30BaHUS Pa3/IMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTHUMaNbHYIO  (OpMy  IIpPe/CTaB/IeHUS
6uonornueckoi nHbopmaruu (cxeMbl, rpadyKH, JUarpaMMbl, TaOIULIbI, PUCYHKH
1 fipyroe);

WCTIO/Tb30BaTh HAyuHBbIM f3BIK B KauecTBe Cpe/CTBa IIpu pabore ¢
Ovosornueckoli MHGpOpMalMel: IIPUMEHSTh XUMHUYecKue, (U3HUecKue W
MaTeMaThYecKhe 3HaKd W CHUMBOJBI, (hOpPMYJ/ibl, ab0peBHaTypy, HOMEHK/IATYypYy,
WCIIO/Tb30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarISTHOCTH;

BJaZIeTh ~ HABBIKAMM  PACMO3HAaBaHUA M 3al[UThl  HHGOOPMAIWH,
MH(MOPMAaI[MOHHON 6€301TaCHOCTH JIMYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH A€ CTBUAMU:

1) o0menue:

OCYIIeCTB/IATh KOMMYHHKAILIMK BO BCeX cdepax >KU3HHU, aKTHBHO yUaCTBOBATh
B [IMa/IOTe WM JUCKYCCHU TIO CYyIIecTBY oOCy>KJaeMoil Tembl (YMeHMe 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHUsS OTHOCHUTEBbHO BBIMIOJTHEHMs IIpejjiaraeMoi
3a/laui, YUYUTHIBaTh UHTEPEChl U COTJIACOBAHHOCTH TO3WI[UN JPYTUX yUaCTHUKOB
JMajiora Wik JUCKYCCHN);

pacrio3HaBaThb HeBepOasbHBIE CpejcTBa OOIeHUs, ITOHMMAaTb 3HAUEHHE
COLMANbHBIX 3HAKOB, TPEATIOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYal[WH,
yMeTb CMSr4aTh KOH(MIMKTBI ¥ BECTH ITePETrOBOPhI;

BJIaZIETh Pa3/IMUYHBIMU CII0CO0aMM OOIIeHHs W B3aMMO/IeHiCTBUSI, TIOHUMATh
HaMepeHUsI IPYTHX JIo/iel, TIPOSIB/ISATh YBaXKUTETbHOE OTHOIIIeHHEe K COOeceTHUKY
Y B KOPPEKTHOU (popMe (hOpMy/IMpOBaTh CBOU BO3PaKeHUSI;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3PEHHSI C HCIIOJb30BaHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMecTHasi 1eATeTbHOCTD:

MOHWMAaTh W KCITO/Ib30BaTh IMPEMMYIIeCTBa KOMaHAHONW W WHAWUBUAYaTbHOM
paboThI TIpU perieHny OMoJI0rHYecKoi TTPo6ieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh
IIPUMEHEHHS TPYTIIOBBIX (HOPM B3aMMO/EHCTBHS TP pellleHnH yueOHOM 3a/auu;

BLIOMpAaTh TEMATUKy W METO[bl COBMECTHBIX [eHCTBUM C YUYETOM OOIMX
HWHTEpPeCOB M BO3MOYKHOCTEH Ka)k/I0T0 ujieHa KOJI/IeKTHBaA;



NpUHUMAaTh  LieJid  COBMECTHOW  JIesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJMHUPOBAaThb [AEWMCTBUS MO €& [NOCTWXKEHWIO: COCTaB/ATh IUIAH JeWCTBUU,
pacrpejiefiiTh PO C YYETOM MHEHUN Y4YaCTHUKOB, OOCY>K/aTb pe3y/IbTaThl
COBMECTHOM paboThi;

OlLleHMBaTh KaueCTBO CBOEro BKJ3Jla M KaKJOr0 YyuaCTHHMKA KOMaH/bl B
o011[rii pe3y/sbTar 1o pa3pab0TaHHBIM KPUTEPHSIM;

rpejJiaraTh HOBbIE TIPOEKThI, OLIeHWBaTh WJed C TIO3UIUA HOBH3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYLIeCTB/ISITh TO3UTUBHOE CTpaTernyeckoe TIOBeJieHMe B Pa3/IMUHbIX
CUTYaL[UsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OBjajieHrie yHUBEPCATbHBIMHU Pery/JIATUBHBIMHU JeHCTBUAMM:

1) camoopraHu3anus:

WCTIO/Tb30BaTh OWOJIOTHYeCKWe 3HAHUS /i BbIAB/IEHUS TIPOOIeM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsX;

BbLIOMpaTb Ha OCHOBe OMOJIOTUUECKUX 3HaHUU IiejieBble M CMbBIC/IOBBIE
YCTAaHOBKU B CBOUX JIEMCTBUSIX W MOCTYMNKax IO OTHOIIEHHIO K >KUBOUW TMPUpOJie,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYILLeCTBJISAITh MO3HaBaTeIbHYI0 [1eATe/bHOCTh, BbISIBJISTH
rpo0siemMbl, CTaBUTh M (HOPMY/IHMpOBaTh COOCTBeHHbIe 3a/laud B oOpa3oBaTebHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsX;

CaMOCTOSITeJTLHO ~ COCTAaB/ISATH IUIaH pellleHus Tpo0/ieMbl C  YUETOM
MMEIOIIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTe! U MpeArIouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBE JIMUHBIX TIPe/[TIOUTeHH;

Jle/laTh OCO3HAHHBIN BHIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTD
3a pelleHue;

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh  (POPMHPOBAHWIO U TIPOSIBJIEHUIO IITMPOKOM 3pPYAUIIMNA B
pasHbIX 00/1aCTSIX 3HAHWMN, TOCTOSHHO IIOBBHIIIATh CBOM 00Opa3oBaTe/bHbINA H
KY/IbTYPHBIA YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL|€HKY HOBbIM CHTYal[usiM, BHOCHUTb KOPPEKTHBBI B [IeTe/IbHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LieJisIM;

BJaZileTh  HaBbIKAMU  T03HaBaTeIbHOW  peduieKCMM KaK  OCO3HaHUs
COBepIlIaeMbIX [IeCTBUM U MBICUTE/NbHBIX TPOIECCOB, WX pe3yJbTaTOB W
OCHOBAHHM, WCIOIB30BaTh MPUEMBbI pedieKCHM /i1 OI[eHKH CUTYyalldd, BbIOOpa
BEPHOT0 pellleHus;

yMeTb OL|€EHWBaTb PUCKM ¥ CBOEBPEMEHHO TMPUHUMATh peLIeHusl M0 HX
CHIDKEHMIO;



TPUHMMAaTb MOTMBBI M apryMeHTbl [ADYrMX 0PU aHaJu3e pe3y/bTaToB
JleATe/IbHOCTY;

3) npuHsTHe Cebsi U APyruxX:

NIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHMMAaTb MOTMBBI M apryMeHTbl JDYTMX T0PU aHaJu3e pe3y/bTaToB
JleATe/IbHOCTY;

NpU3HaBaTh CBOE TIPABO Y MPaBO APYTHX Ha OLLKOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[MH JIPYTOTO UeoBeKa.

ITPE/IMETHBIE PE3YJ/IbTATDI

[IpenmeTHBIe pe3ynbTaThl OcBoeHHWs mporpaMMmbl COO mo OuolorMM Ha
06a30BOM YpOBHe BK/IIOUAIOT crieljubuyeckye s yueOHoro npeamMeTa «bromorusi»
HayuyHble 3HaHUs, YMEHHUsS U CIoCcoObI IeHCTBHI M0 OCBOEHHIO, MHTEpIIpeTal[ii U
1peoOpa30BaHUI0 3HAHWM, BU/BI JesSTe/IbHOCTU TI0 TIO/TyYeHHI0 HOBOTO 3HAHUS U
TIPUMEHEHHI0 3HAaHUM B PA3/IMUHBIX yueOHBIX CUTYyal[usiX, a TakKe B peasbHbIX
JKU3HEHHBIX CHUTYallMsAX, CBSI3aHHBIX C OwWosiorveidi. B mporpamMme mnpeaMeTHbIE
pe3y/IbTaThl TIPe/[CTaB/IeHbI 10 TOAAM 00yUeHMs.

[TpemMeTHBIE pe3y/bTaThl OCBOEHHUSI yuebHOTO mpeameta «buosorus» 6 10
K/acce J1OJKHBI OTPaXkaTh:

cchopMHUPOBAHHOCTh 3HAHUM O MECTe U PO/ OMOJIOTHMHM B CUCTEME HAayUHOTO
3HaHHSI eCTeCTBEHHbIX HayK, B (hOpPMHUPOBAHUM COBPEMEHHOM eCTeCTBeHHO-
HayYHOW KapTHWHBI MHpPa U HAayYHOTO MUPOBO33DeHUs, O BK/aJie POCCHUHUCKUX U
3apy0e)KHbIX yUEHBIX-OHMO/IOTOB B  pa3BuTHe Ouonoruu, (QyHKIMOHATLHOMN
I'PaMOTHOCTH UesIoBeKa [IjIsl peIieHyst JKU3HEHHBIX 3a7iau;

yMeHUe pacKpbIBaTh COJlep)KaHue OHOJIOTHYeCKUX TEPMUHOB W TIOHSITHI:
JKU3Hb, KJI€TKa, OpraHu3M, MeTabommusM (0OMeH BellecTB U MpeBpalljeHHe
9HepPrun), roMeocTas (CamMoperyJisilivisi), ypOBHeBasi OpraHu3al[1si JKUBBIX CHCTEM,
CaMOBOCIIPOHM3Be/leHe (PerpOAYKIHS ), Hac/IeJCTBEHHOCTb, U3MEHUMBOCTD, POCT U
pa3BUTHE;

yMeHWe u3/aratb Owuosiorndeckue Teopun (K/IeTOYHasi, XPOMOCOMHas,
MyTallMOHHasi, LeHTpa/ibHas [loTMa MOJIEKY/IsIpHOM Ouonorun), 3akonbl (T
Mengpensi, T. Moprana, H. Y. BaBuioBa) u yueHusi (0 LieHTpaX MHOroo0pasusi u
TIPOMCXOXK/IeHUsT KY/IbTYpHBIX pacTeHnid H. V1. BaBuioBa), orpezienisiTb IPaHULIBI
WX TIPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHUe BJIa/leTh MeTO/laM/d HayYHOT O M03HaHWs B OMoJioruu: HabmoieHre u
OIMMCaHUe >KUBBIX CHCTEM, TPOIIECCOB W SIBJIEHWH, OpraHW3al[isi M IIPOBeeHUe
OMOMOTMUECKOTO  JKCIIePUMEHTa,  BbIIBDKEHHWE  TUIIOTEe3bl,  BbISB/IEHHE
3aBUCUMOCTH MeXKAYy WCC/IeAyeMbIMA BelUUMHAMH, OObsCHeHHe TOoTyYeHHbIX



pe3yJIbTaTOB, WCIIO/b30BAaHHBIX HAYUHBIX TMOHSATHM, TEOPUM W 3aKOHOB, YMeHHe
Jles1aTh BBIBO/IbI HA OCHOBAHWU TIOTyUeHHbBIX pe3y/bTaToB,;

yMeHHe BbIJIeJIATh CYIl[eCTBeHHbIe TPHM3HAKHW BUPYCOB, KJIETOK TMPOKAapPUOT U
9YKApHOT, OJHOK/JETOUYHbIX W MHOTOK/JIETOUHBIX OpraHHW3MOB, OCOOEHHOCTH
mpoijeccoB: oOMeHa BellleCTB W TIpeBpallleHUsl SHePruy B KieTke, (OTOCHHTe3a,
MJIaCTUYECKOT0 M JHepreTyeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Melo3a,
OTJIOZIOTBOPEHUS, PAa3MHOXXEHMs, WHAWBUAYaJbLHOTO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMeHUe TPUMEHSITh ToJyueHHble 3HaHUS /il 00bsCHeHUs OMOOorudecKux
TIPOLIECCOB W SIBJIEHWH, /1Sl TIPDUHSTHS MPAKTUUECKUX pelleHur B MOBCeJHEBHOM
JKU3HU C Lenblo obecrieyeHusi 0e30MacHOCTH CBOero 3/0POBbs U 3/0POBbS
OKPY>KaIOIIUX JTI0fiel, COO/TI0jeHrs] HOPM I'PaMOTHOT'O TTOBeZIEHHs B OKPY KaroIliei
TIPUPOJTHOM Cpejfle, TIOHMMaHWe He0OXOJUMOCTH WCIOIb30BaHUS [JOCTYKEHUM
coBpeMeHHOW  Ouosiorud W OMOTEXHOMOTWA IS palMOHA/IbHOTO
TIPUPO/IOTIONh30BaHMS;

yMeHue pellaThb 3J/leMeHTapHble TeHeTHUueCKue 3aZlaud Ha MOHO- U
AUTUOpUIHOe CKpellliBaHWe, CLeTJIeHHOe Hac/e/JoBaHhe, COCTaB/IsATh CXeMbl
MOHOTMOPHUIHOTO CKpeIWBaHUs [/s1 TIpe[CKa3aHUs HacleloBaHUsl TIPU3HAKOB y
OpraHu3MOB;

yMeHUe BBITIOJIHATL JlabopaTOpHbIe U TpaKTU4YeCcKHe paboThl, COOJIIOAThH
TIpaBu/Ia Mpy paboTe ¢ yueOHBIM U 1aO0PaTOPHLIM 000pYAOBAHHUEM;

yMeHWe KPUTUUeCKd OlleHWBaTh W HWHTEPIpPeTUpOBaTh HWH(MOPMALIMIO
OMOIOTUYECKOTO  COJIepP)KaHUs], BK/IIOUAOIIYI0 TICEeB/[OHAyUHble 3HAHUS U3
pa3MUHbIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(MOPMaIUK, HayYHO-TIOMY/ISpHbIe
MaTepuasbl), 3THYEeCKHe acCreKTbl COBPeMeHHBbIX WCC/IeJOBaHUM B OHOJIOTHH,
MeAULIHe, OMOTeXHOIOTUH;

yMeHHe CO037jaBaTb COOCTBeHHbIe IIMCbMEHHble W YCTHBbIEe COOOIIeHMs,
0006111251 610/IOTHUECKYI0 MH(POPMAIMIO U3 HEeCKOJbKUX WCTOUYHHUKOB, TPAMOTHO
WCTI0/Tb30BaTh TIOHATHUWHBIN armapar OMOIorUH.

[IpenmeTHBIE pe3y/lbTaThl OCBOEHUs yuebHoro rpeamera «buosorus» e 11
K/1acce J10JDKHBI OTPaXkaTh:

cchopMHUPOBAHHOCTh 3HAHUM O MeCTe W PO OMOJIOTHM B CUCTEMe HayUHOTO
3HaHHSI eCTeCTBEHHbIX HayK, B (HOpMHPOBAaHUM COBPEMEHHOW eCTeCTBeHHO-
HayYHOW KapTHWHBI MHpPAa U HAayYHOTO MUPOBO33DeHHUs], O BK/aJile POCCUUCKUX U
3apy0e)KHbIX yuEHbIX-OMO/IOTOB B pa3BuTHe Ouonoruu, (QyHKIMOHAILHOMN
IPaMOTHOCTHU uejioBeKa /sl pellieHus >)KM3HeHHBIX 3a/lay;

yMeHUe pacKpbIBaTh COjlep)KaHue OHO0/IOTHYecKMX TepMUHOB W TIOHSITHIA:
B/, TIOMYJIsALYsA, TeHO(MOH/, SBOIOLMS, ABWKYIlMe Ch/bl ((haKTOpbI) 3BOHOLUH,
MIPUCIIOCOO0/IEHHOCTh OpPraHM3MOB, BUI000pa3oBaHue, 3KOJIorhuYeckre (hakTophl,



9KOCHUCTeMa, TIPOAYLIEHTbI, KOHCYMEHThI, peAyIeHTbl, I1[e[h I[HUTaHus,
9KO0JIOTHYecKasi TipamMuza, bruoreoreHo3, brocdepa;

yMeHUWe u3iaraTb Ouosoruueckve Teopud (3BOJIIOLIMOHHAs Teopusi Y.
[apBUHa, CUHTeTHUYeCKasi TeOpHUsl SBOJIIOLIMK), 3aKOHbl U 3aKOHOMEPHOCTU
(3apoppiieBoro cxogcrea K. M. Bspa, uepejoBaHWs T/laBHBIX HaripaB/IeHUU U
nytedt ssomoruu A. H. CeBepijoBa, yuenuss o 6uocdhepe B. . BepHazckoro),
OTIpe/ie/IiTh TPAHMIIBl X TIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMeHUe B/a/leTh MeTOAaM{ HayuHOro 1M03HaHUs B Ouosioruu: HabmoneHre 1
OTMCaHWe >KUBBIX CHUCTEM, TIPOIIeCCOB W sIBJIEHWH, OpraHW3al[isi W TIpOBeJjeHHe
OUOMOTMUeCKOTO  JKCIepUMeHTa,  BbIIB)KeHHWEe  TUIOTe3bl,  BbisB/IeHUE
3aBUCUMOCTH MEX]y HCC/IeyeMbIMH BeTMUMHAMU, OOBSCHEHHWE TIOTyUYeHHBIX
pe3y/bTaToB, UCII0/Ib30BaHHBIX HAyUHBIX TOHATHMN, TeOpUW U 3aKOHOB, yMeHUe
Jies1aTh BBIBO/IbI HA OCHOBAHUH TIO/TyUeHHBIX Pe3y/bTaToB,;

yMeHWe BbIIeJISITh CYIleCTBeHHble TIPU3HAKW CTPOeHUs] OMOI0rudecKux
00BEKTOB: BHWIOB, TIOMYJIAL[MM, TPOAYLIEHTOB, KOHCYMEHTOB, peAyleHTOB,
OUOreolleHO30B M IKOCHUCTEM, OCOOEHHOCTH TIPOLIECCOB: HAC/e[CTBEHHOM
W3MEHUMBOCTH, €CTeCTBEHHOTO O0TOOpa, BHA000pa30BaHUsA, MPUCIIOCO0/I€HHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUeCKUx (HaKTOPOB Ha OpraHM3Mbl, TlepeHoca
BEIIeCTB U TIOTOKA JHEPTMU B JKOCHCTEMAax, aHTPOIIOT€HHBIX HW3MeHeHUW B
5KOCHCTeMax CBOEM MeCTHOCTH, KDPYroBOPOTa BeLeCTB U OUOTreoXuMHUUeCKHX
I[UKJ/IOB B Orocdepe;

yMeHUe TPUMEHSITh T0/lyueHHble 3HaHWS A/ 00bsCHeHUs 6MOoornyecKux
MIPOLIECCOB M SIBJIEHWM, /ISl TIPUHATHSA MPaKTUYECKUX peLleHWH B MOBCEJHEBHOU
KU3HU C 1ie/iblo  obecrieyeHusi 0e30MacHOCTU CBOEro 3/0pPOBbSi U 37I0POBbS
OKPY>KaIOIIUX JT0fiel, COO/TI0jeHrsT HOPM IPaMOTHOTO TTOBeZIeHHsI B OKPY KaroIljei
TIPUPOJTHOM Cpejfie, TOHMMaHWe HeoOXOJUMOCTH WCIOIb30BaHUS [JOCTYIKEHUM
CcoBpeMeHHOW 610/I0THH /17151 paliiOHA/IbLHOTO MPUPO/0TI0/Ib30BaHMUS;

yMeHUe pellaTh 3/ieMeHTapHble OMOJIOTHYeCcKUe 3a/lauM, COCTABJISATh CXEeMbI
TiepeHoca BelljeCTB ¥ SHePTUY B 9KOCHCTeMax (LIeMy TTUTaHYs);

yMeHHe BBIITOJHATL JIabopaTOpHble W TIPAKTHUYecKHWe paboThl, COOMOAATH
TipaBu/a Mpy paboTe ¢ yueOHBIM 1 1abOpaTOPHLIM 000pyI0BaHUEM;

yMeHWe KPUTHYeCKH OIeHWBaTb W HWHTEPIIPeTUpPOBaTh WHGMOPMAIUIO
OMOMOTMUeCKOTO COZIep>KaHUs, BK/IIOYAIOIYI0 TICeBJOHAayYHble 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeJiCTBa MacCOBOM MH(OPMALMU, HayUHO-TIOMY/IsIpHbIE
MaTepuasnbl),  paccMaTpuBaTb  rjoOasbHble  3KOJIOTUYECKHWe  TpoOseMbl
COBpPEMeHHOCTH, )OPMUPOBATH 110 OTHOIIEHUI0 K HUM COOCTBEHHYIO TO3ULIUIO;

yMeHUWe CO03/[jaBaTh COOCTBeHHBbIe IMMCbMEHHbIe U YCTHBIE COOOIIeHus,
0000111ass 61o/IorMUecKyr0 MHGOPMAIMI0 M3 HECKOIbKUX HCTOUYHHUKOB, I'PAMOTHO
MCTI0/Tb30BaTh MOHATHUHHBIN arnmapat OMoI0ruu.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo 4yacos J/IeKTPOHHBbIE
HaunmMeHoBaHMe pa3/je/ioB U TeM (yudpoBbie)
Ne n/m KoutponsbHsbie | [IpakTHuecku
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
paboTsI e paboTbI
pecypchbl
bubmoreka IIOK
1 b 2 .
HOJIOTHIA KaK HayKa 0-5 https://m.edsoo.ru/7f41c292
2 JKuBbIe CUCTeMbl ¥ UX OpraHu3aLys 1 bubmiorexa LIOK
P H https://m.edsoo.ru/7f41¢292
. bubnuoreka LIOK
3 XUMHUYECKUH COCTaB U CTPOEHUE KIEeTKU 8 1
https://m.edsoo.ru/7f41c292
4 JKv3HeiesITe/IbHOCTh K/TeTKH 6 Bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
5 PasMHOKeHHe U UHAVBUya/IbHOE pasBUTHe 5 1 bubmioTeka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U U3ME@HUHMBOCTh 3 15 bubnuoreka LIOK
OpraHUu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cesiekijust opraHu3MoB. OCHOBBI 3 bubmoteka LIOK
OMOTEXHOIOTUU https://m.edsoo.ru/7f41c292
bubmoreka IIOK
8 P 1
G3EPBHOE BPEMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 K/TACC

KosinuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (udpposBbIe)
Ne n/m Kontponbusl | IIpakTHueckue
NMporpamMmMsbI Bcero oOpa3oBare/IbHbIE
e paboTbI paboTbI
pecypchbl
bubmoreka IIOK
1 1
DBOIOLMOHHA GUO/OrHs J https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBeHMe U pa3BUTHeE )KU3HU Ha 9 0.5 bubmoteka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranusmsl ¥ OKpy»KaroLas cpesia 5 1 Bubmiorexa [JOK
P by Hast cpea https://m.edsoo.ru/7f41cc74
bubmmoreka IIOK
4
Coo0111ecTBa 1 9K0JI0ruYeckKre CUCTeMbI 9 https://m.edsoo.w/7f41cc74
bubnuoreka IIOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIeKTPOHHbIE
Jara
Ne uudpoBbie
Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI paboThI A
pecypchbl
bubmoreka IIOK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/bl 103HaHUS )KUBOM TIPUPOJIbI.
ITpakTrueckast pabora Ne 1
2 «/cronp30BaHue pa3UyuHbIX 1 0.5 Bubmiorexa [JOK
P ) https://m.eds00.ru/863e6122
MeTOZIOB [IpY U3yUYeHur
610IOTHYeCKUX 00BEKTOB»
3 buosiornyeckue cucteMsbl, TIPOLIECCHI 1 bubmoreka IIOK
Y UX U3y4deHue https://m.edsoo.ru/863e6564
4 XHUMHUUeCKUM COCTaB KeTKu. Boza u 1 bubmoreka LIOK
MUHepasbHbIe COJIA https://m.edsoo.ru/863e674e
bubmoreka [IOK
5 benku. CocTaB u cTpoeHue 6eKoB 1
P https://m.edsoo.ru/863e6b72
depMeHThI — OHUOJ/IOTHYECKHEe
KaTtanu3aropsl. JlabopatopHas
6 pabora Ne 1 «/3yueHue 1 0.5 bubmoreka IIOK
KaTa/INTUUeCKOW aKTUBHOCTU ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMuJia3bl
W/TM KaTajiasbl)»
7 Yrnesogpl. JIunuapl 1 bubmoreka IIOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e674e

https://m.edso0.ru/863e6870

bubmoreka LJOK
8 Hyxnienrostre kucioret. AT https://m.edsoo.ru/863e6d5c
9 Wctopusa u meTozbl U3ydyeHus bubnuoreka IIOK
KneTku. KnetouHas Teopust https://m.edsoo.ru/863e6e88
10 KiieTka Kak 11e/10CTHast >KrBast
cucremMa
CTpoeHue 5yKapruOTUYECKOM K/TIeTKHU.
JIabopatopHasi pabota Ne 2
«/3yueHne CTpOeHUs KI€TOK bubmoteka LIOK
11 pacTeHu, >)KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OakTepuii 110, MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
rOTOBBIX MMKpOTIperiapaTax U ux
onuvcaHue»
bubmmoreka IIOK
12 OOmen BemecTs um MeTabo/msM https://m.edso0.ru/863e766¢
bubnuoreka IIOK
13 orocuHTes. XemocuHTes https://m.eds00.ru/863e7c98
14 OHepreTUUeCcKri 00OMeH bubmiorexa [JOK
https://m.edsoo.ru/863e7aae
JKU3HeHHbIN LUK/ KJIeTKU. [leneHue
K/IeTKA. MuT03. JlabopaTopHast
15 pabota Ne 3 «HabrozeHre MUTO3a B 0.5 Bubmiorexa IOK
https://m.edsoo.ru/863e7dc4
KJIeTKaxX KOHUMKAa KOpellKa JyKa Ha
rOTOBBIX MUKpOIIperapaTax»
16 Buocunres benka. Peakijus bubmoteka LIOK
MaTPUYHOI'O CUHTEe3a https://m.edsoo.ru/863e796e
17 TpaHcasiusi — 6uocuHTe3 6enka bubmoreka LJOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c

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

HexksneTouHble (hOpMbI )KU3HU —

bubmmoreka IIOK

18
BUPYCBI https://m.edso0.ru/863e7540
bubnmoreka IIOK
19 ®opmbl pa3MHOKEeHUS] OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmoTeka LIOK
https://m.edsoo.ru/863e7f4a
O6pa3oBaHue 1 pa3BUTHE TIOJIOBBIX
K/1eTOK. OI100TBOpeHue.
91 JlabopartopHasi pabota Ne 4 0.5 Bubmoreka IIOK
«/3yueHure CTpOeHUs T0JI0BBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MHUKpOIIpernaparax»
2 NupuBuyansHOe pasBuTHe bubmoreka LJOK
OpraHusMoB https://m.edsoo.ru/863e8436
93 I'eneTrika — Hayka o bubnmoreka IIOK
Hac/1eICTBEHHOCTU U U3MEHUMBOCTHU https://m.edso00.ru/863e86f2
3aKOHOMEpHOCTU Hac/ieZl0BaHUs
24 MIpU3HAKOB. MOHOTUOpHIHOE bubmorexa OK
P ‘ prA https:/m.edso0.ru/863e8878
CKpell[MBaHue
UTUOpUIHOE CKpelBaHue. 3aKOH
25 'I?GBEIBI/I[:ZI/I'?/[OFO HaI::JILz OBaHUS bubmorexa OK
A https://m.edsoo.ru/863e89a4
TPH3HAKOB
26 CuerieHHOe Hac/iejoBaHUe 0.5 bubmoreka IIOK

npu3HaKoB. JTabopaTopHast paboTta
Ne 5 «M3yueHue pe3y/bTaToOB
MOHOTHODPHUIHOTO U AUTUOPHTHOTO

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



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e796e

CKpelLUBaHus y Ap030(usbl Ha
TOTOBBLIX MUKpOTperiapaTax»

97 I'eneTtuka nosa. HacimegoBanue 1 bubmoteka LIOK
IIPU3HAKOB, CLIeIJIEHHEBIX C I10JIOM https://m.edsoo.ru/863e8c60
M3meHunBOCTh. HeHaceicTBeHHas
M3MeHUMBOCTb. JTabopaTopHast

)8 pabora Ne 6. M3yueHne 1 0.5 bubmoreka LIOK
MOAU(PUKAITMOHHOM U3MEeHUHUBOCTH, ' https://m.edsoo.ru/863e8efe
IIOCTPOeHKe BapyUallMOHHOIO psifia U
BapHaLMOHHOU KpPHUBOW»

HacnencrBeHHast ©3MEHUUBOCTb.

59 JlabopatopHas pabota Ne 7. 1 0.5 Bbubmmoreka LIOK
«AHanu3 MyTalui y po30Qpuisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIperiapaTax»

30 I'eneTuka uesioBeka 1 Bubmorexa [JOK

https://m.edsoo.ru/863e8d78
Pe3sepBHbIi ypok. O60011IeHHE 110

31 TeMe «HaciencTBeHHOCTh U 1
M3MEeHUYUBOCTb OPraHU3MOB»

32 Ceslek1jus KaK HayKa U IpoLjecc 1 bubmorexa OK

https://m.edsoo.ru/863e9214

33 Metobl ¥ JOCTUXKEHHUS CeleKLIMU 1 Bbubmmoreka LIOK
pacTeHHH U )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buotexHos10rus Kak oTpacib 1 Bubmoreka IIOK
TIPOU3BOZCTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

11 K/TACC

KosnuecTBo uacos JJIeKTPOHHbIE
Jara
No uucdpoBbie
Tema ypoka KonTposibubie | IlpakTnueckue | H3y4Ye€HH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI paboThI A
pecypchbl
1 OBOJIIOL[MSA U METO/IbI €€ U3y4yeHus 1 bubmorexa OK
H A y https://m.edsoo.ru/863ea20e
9 VcTopus pa3BuTHs NpefCcTaB/ieHui 1 bubmoteka LIOK
00 3BoJTIOLIMN https://m.eds00.ru/863e9570
bubmoreka [IOK
3 MUKpO3BOTIOLIUS 1
P H https://m.edsoo.ru/863e9cle
[Momynsiust Kak 3/ieMeHTapHast
eIMHULIA BU/A U IBOJIIOLIUU.
4 JI’E;60 ];To I:Laﬂ abota lillo 1 1 0.5 bubmorexa OK
baToprad b ) ' https://m.eds00.ru/863e99¢6
«CpaBHeHUe BHIOB TI0
MOp(}oIoruuecKoMy KpUTEPUIO»
5 JBroKy1ue cuibl (3/1eMeHTapHbIe 1 Bbubmmoreka LIOK
(dhakKTOpbI) IBOTIOLIUU https://m.edsoo.ru/863e9da4
bubnmoreka LJOK
6 EcrectBeHHbI1 0TOOp U ero o 1
TECTBEHHBIH OTOOP 1 €ro GopmI https://m.edsoo.ru/863e9ed0
PesynbTarsl 3BOMOLIUK:
MIPUCITIOCOO/IEHHOCTh OPTaHU3MOB U
7 Buzioobpa3oBanue. JlabopaTopHas 1 0.5 bubmmoreka IIOK
pabota Ne 2 «OrncaHue ' https://m.edsoo.ru/863e9fde
TIPUCTIOCOO/IEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»
8 Harmpasienus u nytu 1 bubmoreka [IOK



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea20e

>KU3HU Ha 3eMie»

MakpO3BOJIFOL[N https://m.edsoo.ru/863eScle
9 HeobpaTumocTh 3BOJIOLUN
10 Vcropus )XusHU Ha 3emiie U MeTO/bl
eé U3yueHus
1 ['aroTesbl MPOUCXOXKIAEHUS KU3HA bubnuoreka LIOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
1 Pa3BuTue xu3HU Ha 3emiie I10 3pam U bubmoteka LIOK
rnepuozam https://m.edsoo.ru/863ea6be
OcCHOBHBIEe 3Tarbl BOJIIOLN
PacTUTE/ILHOIO U JKUBOTHOT'O MUpa.
13 [MpakTryeckast pabora Ne 1 0.5 bubmioreka LIOK
«/I3yuyeHre UCKOTIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHHH U )KUBOTHBIX B
KOJUTeKL[USIX»
14 CoBpeMeHHas cucTema bubmoreka LIOK
OpraHUYecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBoJIIOL[YS UejioBeKa (aHTpOroreHes) Bubmorexa [JOK
H P https://m.edsoo.ru/863eac2c
16 JBwkyiue cumbl (HakTopbl) bubmoteka LIOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaZiU IBOTFOLIUU
yesioBeKa
18 Uenoseyeckue pacsbl U NPUPOJHbIe Bubmoreka IIOK
ajlarnTalyu yejioBeka https://m.edsoo.ru/863eaea?
Pe3epBHbIit ypok. O600ITIEHME TTI0
19 Teme «BO3HMKHOBeHME U pa3BUTHE



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9c1e

20

OKOJI0rusI Kak HayKa

CPEALI 00UTaHMS U SKOJIOTHUECKHE

bubmoreka IIOK

21
dakTopbI https://m.edsoo.ru/863eafec
AbuoTtnueckue GakTopsbl.
JlabopaTopHasi pabota Ne 3.
«Mopdonornueckre ocobeHHOCTH
22 acTeHUM U3 pa3HbIX MECT 0.5 bubmorexa OK
P P ' https://m.edsoo.ru/863eb10e
oburtaHus». JlabopaTopHas pabora
Ne 4. «Bnusinve cBeTa Ha poCT U
pa3BUTHE UePeHKOB KOJieyca»
bubmoreka IIOK
23 BuoTtuueckue ¢pakTopbl
¢ P https://m.edsoo.ru/863eb348
OKonoruueckre XapakTepUCTUKU
nonysiuu. [IpakTrudeckast pabora
24 Ne 2 «IToacCuéT MIOTHOCTH 0.5
TIOMY/ISILIUM pa3HbIX BU/OB
pacTeHU»
o Coo011ecTBa OpraHU3MOB — bubmmoreka IIOK
OMo1[eH03 https://m.edsoo.ru/863eb46a
26 JKOJIOTUYeCKre CUCTEMBI Bbubmumoreka LIOK
(2KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBbIe MOKa3aTe/lnu S5KOCUCTEMBI.
27 JKoJioruyeckue mipaMu/bl bubmmorexa IOK
N PaMHZBL. https://m.edsoo.ru/863eb5fa
CaoricTBa 3k0cucTeM. Cykueccus
28 [TprpogHbIe 5KOCHCTEMBI
29 AHTpOMOreHHbIe 3KOCUCTEMBbI
30 Buocdepa — rinobanbHast Bubmioreka IIOK

9KOCHCTeMa 3eMJIH

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

31 3aKOHOMEpPHOCTH CyI1L[eCTBOBaHUS 1 bubmmoreka IIOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenoBeuecTBO B brochepe 3emnu 1

33 Cocyl1ecTBoBaHue PUPOABI U 1 bubmmoreka LIOK
yeyI0BeyeCTBa https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O60011I€HIE TEMBI

34 «Co00111eCTBa ¥ SKOIOTHUeCKHe 1
CUCTEMbI»

OBILIEE KOJIMYECTBO YACOB I10 34 )t

I[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

IIpoBepsieMble NMpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl CPe/JHEro 001ero 00pa3oBaHus

ChopMHUPOBAaHHOCTb 3HAHUK O MeCTe W POJM OWOJIOTUH B CUCTEME
HAyYHOTO 3HAHUs eCTeCTBEHHbIX HayK, B (HOPMUPOBAHUN COBPEMEHHOM
eCTeCTBEHHO-HAayYHOW KapTUHBbI MUpPA W HAyYHOT'O MHUPOBO33DEHUS]; O
BK/Iaf/le POCCUHCKHUX W 3apyOeXHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Ouonoruy; (GYHKI[MOHATBHOM TPaMOTHOCTU YeJIOBEKA AJIST PelleHHs

KM3HEHHLBIX 3d/1a4

YMeHUe pacKpbIBaTh COZiep>KaHHe OHOJIOTHUeCKUX TEePMUHOB W
TIOHSITHI: >KU3Hb, KJIeTKa, OpraHu3M; MeTabosii3am (0OMeH BellecTB U
rpeBpalljeHre >SHepPruM), romMeocTtas (camoperyJssiluvs), YpOBHeBas
OpraHu3alusi KUBBIX CHUCTEM, CAMOBOCITPOM3BeZieHre (PerpoayKLys),

HaCd/1e JCTBEHHOCTb, U3MEHUYNBOCTb, POCT U PA3BUTHE

YMeHue u3naratb Ovosornyeckrie Teopuu (KaeTouHasi, XpOMOCOMHas,
MyTal[MoHHas1), 3aKoHbI (. Mengens, T. Moprana, H.W1. BaBunoBa) u
yueHus: (O IIeHTpax MHOrooOpa3ust U TPOUCXOXKIEHUS KY/IbTYPHBIX
pactenuii H.W. BaBuioBa), oripefiesiiTb I'paHULIbI KX IPUMEHUMOCTHU K

JKMBBIM CHUCTE€MaM

YMeHue B/l1aeTb METOAaMM Hay4UHOI'O IIO3HAaHUA B 61osioruu
(Ha6J'IPO,£[6HI/Ie M OIMMCaHMWE XHUBBIX CHCTEM, IIpOLECCOB H HBHEHHﬁ;
OpraHu3anus n IpoBeaeHre OMOI0rUUeCKOT0 3KCIIepUMEHTa,
BBIIBH)KeHH € T'aroTe3bI; BbIsIB/IEHHE 3dBHUCHMMOCTH MeXxay
ucaiegyemMbiMu BeJIMYKMHaAMU, o0BsICHeHHe IMO/JIyU€HHbBIX D€3YJ/IbTATOB,
HCII0JIb30BAHHBIX HAaYUHBIX HOHHTI/Iﬁ, TGOPI/II‘/’I U 3dKOHOB; yME€HHE

AeJ1aTb BBIBOJbI Ha OCHOBAHHWH ITOJTYYE€HHBIX pEBYJ'IBTaTOB)

10 KITACC

Kop
npoBepseMoro
pe3y/bTara

1

2

3

4

5

YMeHue BblJeNATh CyLeCTBEHHble IIPU3HAKW BHPYCOB, KI/IeTOK
NIPOKapuoT UM SYKapuoT, OJHOK/IETOYHbIX U MHOIOK/IeTOUHBIX
OpraHu3MOB; OCOOEHHOCTH TIpOLlecCOB  OOMeHa  BeLjecTB U
TpeBpallleHUs] SHepPruu B KJeTKe, (POTOCHMHTe3a, I71aCTUYeCKOro M
SHepreTMyeckoro  obmMeHa,  XeMOCHHTe3a,  MMTO3a,  Melio3a,
OIJIOJJOTBOPEHUS],  PasMHOXKEHHS,  MHJUBU/Ya/JbHOTO  Pa3BUTUSA

opraHu3ma (OHTOTeHe3)




YMeHMe TIpUMeEHSTb IIOJyyeHHble 3HaHUS [l OObsCHeHus
OMOIOrYeCKUX TMPOLIECCOB U SIB/IEHWH, [I/ISI TIPUHATHS TIPAaKTUYeCKHX
pellleHui B [TOBCeHEBHOM »KU3HU B Liesisix obecrieyeHusi 6e30macHOCTH
CBOEro 3710POBbsI U 37I0POBbsI OKPY)KAIOIIMX JIF0ZeH, COO/I0jeHusI HOpM
rPaMOTHOIO TOBeJeHUSI B  OKpY’XKawllled TMpUPOJHOM  Cpefe;
MOHWMaHHe HeoOX0IUMOCTH VICTI0JIb30BaHUs JIOCTKEHUM
COBpeMeHHOW Ouonoruu M OUOTeXHOJIOTWH [i  pPaLMOHAIBHOTO

MIPUPO/I0MO/Ib30BaHUs

YMeHue pellaTh 3/eMeHTapHble TeHeTUUeCKWe 3a/laud Ha MOHO- U
OUruOpUIHOe CKpell[iBaHWe, CIelJIeHHOe Hac/ie[0BaHUe; COCTaBJISITh
CXeMbl ~ MOHOTMODMIHOTO  CKpellldBaHUs [/ TpefcKa3aHus

Hac/ieZloBaHUs! IPU3HAKOB y OPraHW3MOB

YMeHue BBITIONMHATL JlabOpaTopHble U TIpaKTHUecKWe paboThl,
cobsofaTh TpaBWsa TIpU paboTe C y4eOHbBIM U J1laBOpaTOPHBIM

obopy/joBaHrEM

YMeHre KPUTUYEeCKU OL|eHWBaTh W WHTePIPeTUpPOBaTh WH(OPMALMIO
OMO0J/IOTUUECKOTO CO/IepyKaHMsl, BK/TFOUAIOIIYIO TICeB/IOHAyUHbIe 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMU, Hay4yHO-TIOMy/IsIpHbIE MaTepuarbl);
TUUYECKHe AaCIeKThbl COBPEMEHHBIX WCCAeOBaHUN B OHOJIOTHH,

MeIiI[He, OMOTeXHOIOTUN

10

YMeHre co3/jaBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOLIEHUS,
0000111as8 6M0IOrUUeCcKy0 UHGOPMALIUIO U3 HECKOJILKUX UCTOUHUKOB,

IPaMOTHO MCII0/Ib30BaTh MOHATUMHBIN arrapat OMoIoruu

11 KITACC

Kop
NnpoBepseMoro
pe3y/bTara

IIpoBepsieMble NpeMeTHbIE Pe3y/IbTaThl 0CBOeHHS 0CHOBHOM
oOpa3oBaTe/IbHON MPOrpaMMbI CPe/{Hero 001ero 06pa3oBaHus

ChopMHUPOBaHHOCTb 3HAHWUM O MECTe W POJM OWOJIOTUU B CUCTEME
HayuYHOT'0 3HAHUSI eCTeCTBEHHBIX HayK, B JOPMUPOBaHMM COBPEMEHHOM
eCTeCTBeHHO-HAaYUHOM KapTWHbI MUpPa M HayYHOTO MHUPOBO33DEHHS; O
BK/Ia/le POCCHUUCKUX W 3apyOe)KHBIX YUEHBIX-OMOTIOTOB B pa3BUTHE
6uonoruy; (GyHKI[MOHAILHOM TPaMOTHOCTH 4YeJiOBeKa [iisi pellleHus

JKM3HEHHBIX 3aJa4

YMeHue pacKpeiBaTh Cofiep>KaHHe OHO/IOTHUeCKUX TePMUHOB W

TTOHSITHM: BHU/J, TIOIYJIALIAA, FEHOCI)OH,Z[, 3BOJIIOLWA, OBWXYIIWE CHJIbI




(dpaxTopsr) 3BOJTIOLIUY, MpUcrocob1eHHOCThb OpraHu3MOB,
BU/I000pa3oBaHue, 9KOJIOTUYeCKHe (axTophI, 9KOCHCTEMA,
TIPO/IYLIEHTHI, KOHCYMEHTHI, peJyLieHThI, Lenu  TUTaHWs,

9KOJIOTHYecKas mupamu/a, buoreorieHo3, 6rocdepa

YMeHue usnaraTh OUoIOrHUECKHe Teopyu (IBO/IOLIMOHHAs Teopust Y.
[lapBuHa, CUHTeTHMYecKasi TeOopus  5BOJIIOLMH), 3aKOHbl U
3aKOHOMepHOCTH (3apogpiiieBoro cxofactea K.M. bspa, uepenoBanus
T/IaBHBIX HarpaBrieHud U nmyTel sBomonu A.H. CeBepLioBa, yueHHs: O
ouocepe B.M. BepHajckoro), oOmnpefensTb  TPaHHULbl  HMX

MPUMEHMMOCTH K )XUBBIM CUCTEMdM

YMeHue BaieTh MeTOJAMU HAyuyHOrO TIO3HaHUsI B OuHosoruu
(HabsofieHWe U OTKMCAaHWE >KUBLIX CHCTEM, TPOIECCOB U SIBJIEHUM;
opraHusalMss U TIpoBefieHHe  OWOJIOTUYeCKOTO  3KCIIePUMEHTa,
BbIJIBIDKEHWE  TUIOTe3bl;  BBISIBJIEHWE  3aBUCUMOCTA  MEXAY
WCC/IelyeMbIMU BeTMYMHaMU, 00bsICHEHHe TIOJTYYeHHBIX pe3y/IbTaToB,
WCIO/Mb30BaHHbIX HAyYHbIX TIOHATUM, TeOpUM W 3aKOHOB; yMeHHe

JeJ1aTb BBIBOABI HA OCHOBAHHWH I10/IyY€HHBIX pEBYJ'IbTaTOB)

YMeHue  BbIJEJSTh CyLeCTBeHHble  TIPU3HAKA  CTPOEHUs
Ovonmornyeckux OOBEKTOB: BH/OB, TIOMYJ/ISILMH, TPOJAYLIEHTOB,
KOHCYMEHTOB,  DeAyLIeHTOB,  OWOTreoLleHO30B U JKOCHCTEM;
0cob6eHHOCTH TIPOLECCOB HacJ/1e/ICTBEHHOM WU3MEeHUYMBOCTH,
eCTeCTBEHHOTO O0TOOpa, BUA000pa30BaHUs, IPUCIIOCOOIEHHOCTU
OpraHU3MOB, JIeHCTBHsI 3KOJIOTMYeCKHUX (DaKTOPOB Ha OpraHU3MBI,
TiepeHoCca BelleCTB U MOTOKA SHEPTUU B IKOCHCTEMAaXx, aHTPOIOTeHHBIX
M3MeHeHU B 9KOCHCTeMaX CBOEH MeCTHOCTH, KPYrOBOPOTa BEL[eCTB U

OHMOre0XMMHUECKUX IUKJIOB B OHochepe

YMeHUe TIpUMEHSITh  TIOJIyUYeHHbIe 3HAaHWS [ OObSCHEHUS
O10/IOTHUeCKUX TIPOLIeCCOB U SIBJIEHWM, [Jisi TIPUHSATHS MPAKTUUeCKUX
pellleHnl B TIOBCEeJTHEBHOM >KU3HU B 11eJIs1X 00ecrieueHus1 6e30MacHOCTH
CBOETO0 3/I0POBbSI U 3ZI0POBbSI OKPY KaIOIIUX JIFOIeH, COOMI0IeHUs] HOpM
rpaMOTHOTO TIOBeZileHUsI B  OKpYJKarollleid TPUPOJHOM  Cpeje;
TIOHUMaHKe He0OX0IUMOCTH WCTIO/Tb30BaHUS JOCTYDKEHUH

COBpeMEHHOﬁ ounooruu AJi1 palluOHAJIBHOT'O ITPUPOA0IT0J/Ib30BaHHUSA

YMeHHe peliath 3/ieMeHTapHble OMOIOTHUeCKHe 3aJaud, COCTaBJISITh

CXeMbI IlepeHoca BelecTB U SHEPTUU B 3KocHcTeMax (Ljeru MUTaHus)

YMeHHWe BBITIONHATH JlabOpaTOpHBble W TIpaKTHUecKue paboThl,
cobmogath mpaBWia mpu pabore c yueOHBIM W J1aODOpPATOPHBIM

obopy/loBaHHEM




YMeHue KPUTUYECKH OL|eHMBAaTh W WHTepIpeTHpoBaTh WHGOPMALUIO
OMOIOrMYeCKOr0 COZlepKaHKsl, BKTFOUAIOIYI0 TICeBOHAYUHbIe 3HAHUS

13 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuyHO-MOMyASIpHBIE MaTepyasbl);

7 paccMaTpyBaTh ryi00abHbIe 9KOJIOTUYeCKHe nipo6JieMbl
COBPEMEHHOCTH, (hOPMUPOBATh 1O OTHOIIEHHIO K HUM COOCTBEHHYIO
1 (0E3%10121)
YMeHHe co3/jaBaTh COOCTBEHHBbIE TTMCbMEHHBIE W YCTHBIE COOOIIeHus,
10 0006111251 6MOOrMUeCKy0 UH(OPMALIUI0 M3 HECKO/ILKUX MCTOUHUKOB,

'PaMOTHO HCII0/Ib30BATh TTOHSATUMHBIN dalrirapar 6uoiorun




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 KITACC

Kop

IIpoBepsieMblii 3/71eMeHT CO/iep)KaHusA

buonorus Kak HayKda

1.1

buonorusi — Hayka O >KMBOM mipupofe. Posib OGuonorud B ¢OpMUPOBAHUU

COBpPEMEHHOW Hay4YHOM KapTHHbI Mupa. CrucTemMa OMOIOTHUeCKUX HayK

1.2

Mertozbl TO3HaHUS XWBOW TIPUPOAbI (Hab/rofieHue, SKCIepUMeHT, OIMCaHUE,
u3MepeHre, KlacCUpUKALMs, MO/|eIMpOBaHUe, CTaTHUCTHUUecKass 00paboTka

JTAaHHBIX )

JKuBbIe CUCTEMBI U UX OpraHu3alusa

2.1

JKuBbie cuctembl (6MOCHCTeMBI) Kak TpeaMeT u3ydeHusi 6wonoruu. CBoMCTBa

OuocucTem 1 X pa3HooOpasue

2.2

YpoBHM OpraHu3an OMOCHCTEM: MOJIEKY/ISIPHO-TeHeTHUEeCKUH, K/IeTOUHBIH,

OpraHu3MeHHbIH, MOMYJ/IAIHOHHO-BH0BOM, 3KOCHCTeMHBIH, 610ChepHBbIM

XUMHUUECKHUI COCTaB U CTPOEHHe KIeTKU

3.1

XUMMYECKUH COCTaB KJIETKU. XHMHUUECKHe 3JIeMEHTHI: MdKDO3J/IEMEHTHI,
MUKPO3J/IEeMEHTEI. Bo,qa U MHHEDA/IbHbIE BeleCTBAd. CDYHKI_II/II/I BOJbI U

MHWHEDPAJ/IbHBIX BEIECTB B KJIETKE. HOAAEP)KBHI/IE OCMOTHYECKOT0 DajlaHca

3.2

Benku. CoctaB u cTtpoeHue OenKOB. AMHUHOKWC/IOTBI — MOHOMEpHI OeslKOB.
HesameHunMble ¥ 3aMeHMMble aMHUHOKMUC/IOTbL. AMMHOKUC/IOTHBIM COCTaB.
YPOBHU CTPYKTYphI O€/IKOBOM MOJIEKY/Ibl (TIepBUYHAs], BTOPUYHAS, TPETHUUHAS U
YyeTBEPTUYHAs CTPYKTypa). XUMHUUYecKde CBoicTBa OenkoB. Bbuonornyeckue
¢byHKLMY OenKoB.

depmeHTHI — OUOOTMUECKHe KaTaam3aTtopbl. CTpoeHue (epMeHTa: aKTHBHBIN
1leHTp, cyOcTpatHas cneuuduuHocTb. Kodepmentel. Burtamubbl. Otinuus

CbepMeHTOB OT HEOPraHNYe€CKHX KATa/In3dTOPOB

3.3

YrneBogpl: MOHOCAaxapubl (TJIFOKO3a, prubo3a U [1e30KCUpr003a), Jucaxapubl
(caxapo3a, /akTO3a) W TOMMcCaxapujbl (Kpaxmas, TJIMKOTeH, LieJUIrn/03a).
buonoruueckue GyHKI[UU YTI1€BOJOB.

Jlunuael:  TpUT/IUALIEpUAbI,  cTepouabl,  ¢ochonunugel.  ['uapodunbHO-
rupodoOHbIe CBOMCTBAa. buonornueckue GyHkimu JunuaoB. CpaBHeHHe

yrjieBoJoB, Oe/KoB U JIMITIU 0B KdaK KCTOUHHWKOB SHEPrumn




3.4

Hyxknennoseie kuciaotel: JIHK u PHK. Hykneotuasl — MOHOMEpPbI HYK/IEMHOBBIX
kucnotr. Ctpoenve u ¢yHkuuu [JHK. Crpoenne u ¢yHkuuu PHK. ATO:

cTpoeHue U QYHKIUU

3.5

[utonorus — Hayka o Kietke. Kietounas Teopus. MeTozbl U3yueHUsl K/IeTOK

3.6

Knetka Kak 1jesiocTHasi kuBasi cucrema. OOIie NMpU3HaKK K/IETOK: 3aMKHYyTast
Hapy>kHasi MeMmOpaHa, mosieKysibl JJHK Kak reHeTHUeCKWd amrmapar, CHCTeMa

cuHTe3a Oesika

3.7

Turbl KJIeTOK: SyKapuoTUYecKasi U TpokKapruoThueckas. OcoOeHHOCTH CTPOeHUst
NPOKApUOTUYECKOM  KieTKu. KietouyHnasi creHka OakTtepuil. CrTpoeHue
3YKapuOTUUeCKOM KaeTKu. OCHOBHblE OT/MUMSl PacTUTeNbHOW, >XUBOTHOU H

IPUOHOM K/IeTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbl K/IE€TOK — KJ/eTOUHasi CTeHKa, TJMKOKAIUKC, WX
¢yHkImu. [11a3maTyeckast MeMOpaHa, eé CBOMCTBa M GyHKIMK. LluToriasma u eé
opradouzibl. OHOMeMOpaHHbIe OPraHOM/bI KJIeTKHW: JH/OTIa3MaTHuecKasi CeTh
(BIIC), ammapar Tosmbmpxu, rM30combl. [1olyaBTOHOMHBIE OPraHOWZbI K/IETKU:
MUTOXOHZPUM, TIIacTUAbL [IpoucxoxaeHue MUTOXOHJPUM W TUlacTUj. Buabl
riactyzi. HememOpaHHble OpraHoOWbl KJIETKA: PUOOCOMBI, KJ/IETOUHBIN IIEHTD,

PECHUYKH, KT'YTUKH. qDYHKL[I/II/I OpPraHoOn 0B KJIETKH. Bxnrouenus

3.9

Slnpo — perynsTopHbiii 1jeHTp KieTku. CTpoeHue siipa: sifiepHasi 000/0ukKa,

KapuoIljiadMd, XpOMaTHUH, APBIIIKO. XpOMOCOMBI

3.10

TpaHCTIOpT BeleCcTB B KIeTKe

JKvi3He1esTe/IbHOCTh KIIeTKU

4.1

OOMeH BeIecTB, WM MeTaboM3M. AcCUMUSLMA (TUIAaCTUUECKUH OOMeH) U
OVCCUMUTISILIMS (9HepreTUyecKdii oOMeH) — [iBe CTOPOHBI eMHOTO Iporjecca
MeTabosm3ma. Turel o6MeHa BelljeCTB: aBTOTPOQHbIN U reTepoTpodHbIi. Posb

(epMeHTOB B 0OMeHe BeIleCTB U MpeBpalljeHnH SHepTHH B K/IeTKe

4.2

dotocuHTe3. CBeToBasi U TeMHOBasi ¢a3bl hoTocuHTe3a. Peakiu hoToCHMHTE3a.
SddexTrBHOCTL (hoTOCHHTe3a. 3HaueHHe (DOTOCHMHTEe3a [/ KU3HU Ha 3emiie.
BrmusiHue ycioBuid cpefbl Ha (DOTOCHMHTE3 M CITOCOOBI TIOBBIIIEHUS €r0
MIPO/IYKTUBHOCTH Y KY/JIbTYPHBIX pacTeHHUH.

XemocuHTe3. XeMOCHHTe3upymle OakTepuu. 3HayeHHWe XeMOCHHTe3a ISt

>KU3HU Ha 3emJie

4.3

OHepreTUyeckuii oOMeH B KieTKe. PacijeryieHve BelecTB, Bblie/IeHHe U
aKKyMyJIIDOBaHWe »SHEPrud B KieTKe. OTarbl SHEpPreTHUeckoro oOMeHa.
I'mukonms. bpoxxeHue u ero Buzipl. KucioposHoe OKucC/IeHWe, WM KJI€TOYHOE

abixanvie. OQPeKTUBHOCTb IHEPreTHYeCcKoro ooOMeHa

4.4

Peakiuu MmaTpruuHoro cuHTesa. ['eHetnueckass uHbopmarus U [IHK. Peanuzarus




reHeTM4YeCcKoll MHGpOpMalMM B KieTKe. ['eHeTWuUeCKWil KO/ W €ro CBOMCTBa.
Tpanckpuriusi — MaTpuuHbiii cunTe3 PHK. TpaHcnsimus — O6uocuHTe3 Oesika.

KoaupoBaHue aMMHOKUCIOT. Posib pubocom B 6rocuHTe3e Heka

4.5

Heknetounsle ¢opmbl Xu3HM — BUPYChl. Mcropusi oTKpbiTHsi Bupycos ([.U.
ViBaHoBckuii). OcCOOEHHOCTH CTPOEHHMS U JKU3He[esTeTbHOCTH BHDPYCOB.
bakreprodaru. bone3Hu pacTeHWl, >XUBOTHBIX U UeJIOBeKa, BbI3bIBaeMble
BuUpycamu. Bupyc nmMmyHogeduiura yenoseka (BIY) — Bo3bygurens CITN/a.

[TpoduakTHKa pacrpocTpaHeHHsI BUPYCHBIX 3ab0/ieBaHUMA

Pa3MHOXeHUe U WHAWBWYa/IbHOE pa3BUTHE OPraHM3MOB

5.1

KneTtouHbli 1[UK/I, WIX >KWU3HEHHbIM I1[UK/A KjaeTKU. WHrepdaza U MHUTO3.
[Tporeccel, npoTekawoiiyve B WHTepdasze. Perukaius — peakius MaTPUYHOTO
cuate3a [THK. Ctpoenne xpomMocoM. XpOMOCOMHBI HabOp — KapUOTHIL.
unaouaHbIE W TalVIOWAHBIA ~ XPOMOCOMHbIE — HAaOOpeL.  XpOMaTH/BI
[luronornyeckve OCHOBBI pPa3MHOXEHMSI W WHAWBUAYaJbHOTO PpPa3BUTHUSA
OpraHu3MOB.

Henenve knerkn — wmuro3. Craaum mutosa. IIporeccel, npoucxozsdiue Ha

Pa3HBIX CTaAUAX MUTO3d. Buonoruueckuii cMbIC/T MUTO3a

5.2

dopMbl pa3MHOXKEHHSI OpraHu3MOB: Oecrionioe u MosioBoe. Buabl Gecrionoro
pa3MHOXKEeHUs: [lefleHle HaJBoe, IIOUKOBAaHME OJIHO- M MHOTOK/IeTOYHBIX,
criopoobpa3oBaHue, BereTaTHBHOE pa3MHOXKeHHe. HckyccTBeHHOE

K/JIOHMPOBaHKWE OPraHM3MOB, €ro 3HaueHue Aj1d CeJIeKLUn

5.3

[TosioBOe pa3MHOKeHUe, ero OTJMUUs OT becromnoro.
Merio3. Craguu Melio3a. [lpoueccel, npoucxofsijue Ha CTafusX MeKo3a.
[ToBegenre xpoMocoMm B Melio3e. KpoccuHroBep. buonorudeckuil CMbICT U

3HauyeHue meiio3a

5.4

['ameToreHe3 — mpoijecc 00pa30BaHusI TIOJIOBLIX KJIETOK Y KMBOTHBIX. [10/10BbIE
)Kesie3bl: CeMEeHHUKU U IMYHUKUA. OOpa3oBaHUe U pa3BUTHe TIONIOBBIX KJIETOK —
ramet (CriepMaTO30U/, SHUIEK/IeTKa) — criepMaToreHe3 v ooreHe3. OcobeHHOCTH

CTpOEeHUSs SIULIeK/IETOK U criepMaTto3ouzioB. OryiogoTBopeHue. [lapTeHoreHes

5.5

VupvBuayanbHoe — pa3BuTHe — (OHTOreHe3).  OMOpHOHa/lbHOe  pa3BUTHE
(sMOpuorene3). JTtarnbl SMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOUYHBIX JKUBOTHBIX:
npobnenHue, racTpyssiius, opraHoreHe3. I[ToctambpuoHanbHOe pa3BuThe. THITBI
TOCTAMOPHOHA/IBHOTO PA3BUTHSL: TIPSIMOe, HerpsiMoe (JTMUMHOUYHOE). BrmsHue
CpeZbl Ha pa3BUTHE OPraHU3MOB; (haKTOPhI, CIIOCOOHbIE BLI3bIBATH BPOXKIEHHBIE
YPOZCTBa.

Poct u pa3BuTHe pacteHuii. OHTOreHe3 1BeTKOBOT'O pacTeHUsi: CTpOeHUe CeMeHH,

CTaJWX Pa3BUTUA

HaCJ'Ie,E[CTBEHHOCTL N U3MEHUYHBOCTb OPT'dHM3MOB




6.1

[Tpenmet u 3azaum reHeTuku. Victopusi pa3BUTHS reHeTUKU. BKias pocCUMCKUX
U 3apyOeXHbIX yUéHBIX B pa3BUTHe TeHeTUKA. MeToAbl T'eHeTHUKH
(rubpuI0/IOTHUeCKUH, LUTOTeHeTUUeCKUM, MOJIEKY/IIPHO-T€HeTUUeCKUM ).
OCHOBHBIE TeHeTUUeCKHe TOHATHSA. ['eHeTHUeCKasi CHMBOJIMKA, UCMO/Ib3yeMast B

CcXeMax CKpeL|uBaHuI

6.2

3aKOHOMEPHOCTH HacC/Ie[0BaHUsl TPU3HAKOB, yCTaHOB/IeHHble ['. MeHgeneMm.
MoHorubpuHoe CKpellvBaHWe. 3akoH eAuHOo00pa3usi THOpPHIOB II€PBOTO
nokosieHusi. IIpaBU/O JOMUHHMPOBAHHMS. 3aKOH PpacCIIIel/ieHHsl TPU3HAKOB.
I'urore3a yucToTh rameT. [10/IHOE ¥ HeTo/THOe JOMHUHHUPOBAHHe.

urnbpugHoe CKpelyBaHue. 3aKOH HEe3aBUCMMOTO HAC/eJO0BaHUs MPU3HAKOB.
LluToreHeTHUECKHE OCHOBBI AWTHOPUIHOTO CKpel[UBaHUs. AHaIU3UPYOIee
CKpeluBaHue.  VICTONb30BaHWE  aHA/M3UPYIOUIEro  CKPEIMBaHUS IS

orpene/eHUs reHOTUIla ocobu

6.3

CuerieHHOe Hac/iefloBaHMe Tpr3HakoB. Pabora T. MopraHa mo crienjieHHOMY
Hac/le0BaHUIO TreHOB. HapylleHue cueryieHMss TeHOB B pesy/bTare
KpoCccUHrosepa. XpOMOCOMHAas TeOpHsl HAaC/Ie[CTBeHHOCTU. I'eHeTHyeckue
KapThl.

I'enertuka mnosa. XpoOMOCOMHOe oOImpejesieHde I0jla. AYTOCOMbI U II0JIOBbIE
XpoMocoMel. ['omorameTHble W reTeporameTHble opraHusmbl. HaciezoBaHue

MPH3HAKOB, CLHEIJIEHHBIX C ITOJIOM

6.4

N3menunBoCTh. BHbI M3MEHUMBOCTU: HeEHAaC/eCTBeHHas: M Hac/e[CTBEHHasl.
Ponb cpeapl B HeHac/eACTBEHHOM  M3MEHUMBOCTU.  XapaKTepUCTHKA
MOAU(UKAITMOHHOW W3MEHUMBOCTH. Bapual[MOHHBIM psii U BapUallMOHHast
KpuBas. Hopma peakiuu nipusHaka. KosuyecTBeHHble U KaueCTBEHHBIE

MPpHU3HAKH U UX HOPMa pedKINH. CaoiicTBa MO,Z[I/ICI)I/IKHL[I/IOHHOﬁ N3MeHUYHNBOCTH

6.5

HacnepcTBeHHas, WIM TeHOTUINMUECKasi, W3MEHUYMBOCTb. KoMOWHaTHUBHas
W3MEeHUMBOCTb. Mel03 ¥ TIO/IOBOM TIPOL[eCC — OCHOBAa KOMOWHATHUBHOM
W3MEeHUMBOCTU. MyTallMOHHasi UW3MeHUYMBOCTh. Kiaccudukaiys MyTarjuii:
TeHHbIe XPOMOCOMHbIe, TeHOMHbIe. YacToTa ¥ TIPUYMHBEI MyTal[uil. MyTareHHbIe
¢dakTopbl. 3aKOH TOMOJIOTHUYECKUX PSIOB B HAC/IeICTBeHHOW u3mMeHUnBOCTH H.U.

Baswuosa

6.6

lenetuka uesnoBeka. Kapuotun uesoBeka. OCHOBHble MeTOZbl T'€HETHUKU
yesioBeKa: reHeajoruyecKui, O/TM3HELIOBBIH, LIUTOTeHeTUUeCKUM,
OMOXUMHUUECKUH, MOJeKyaspHo-TeHeTHuecKuii. CoBpeMeHHOe OrIpe/je/ieHue
reHOTHIIA: MOJIHOTeHOMHOEe CeKBeHHWPOBaHWe, TeHOTUIIMPOBaHKe, B TOM YuCJjie C
nomortpto T11]P-aHanmm3a. HacnencTBeHHble 3a00/ieBaHUSI UesloBeKa: TeHHbBIE

60]'[83HI/I, Oone3Hu C HaCHEACTBEHHOﬁ MpeApacrioyio’)KeHHOCTbI0, XPOMOCOMHBIE




6one3nu. ComaThuecKhe W TeHepaTHBHbIe MYyTal[dH. [IpUHLIMITBI 370POBOTO
obpa3a J>KWU3HW, [UAarHOCTUKW, TIPOWIAKTUKU U JIeUeHUs TeHeTUUeCKUX
Oone3Heit. MeuKo-TeHeTHUECKOe KOHCY/IbTUPOBaHHe. 3HaUeHHe MeJUITUHCKOM

FeHeTHUKH B IIpeJOTBPAIleHUN U JIEUEHUHU '€HEeTUUECKHUX 3a0b0/1eBaHul yeloBeKa

Cenekifusi opraHu3mMoB. OCHOBBI OMOTEXHOIOTHH

7.1

CeslekLisl KaK Hayka M IpoLecC. 3apoXKJeHue CeJIeKLMA U [JOMeCTUKAaLsl.
Yuenne H.M. BaBunoBa o0 IjeHTpaX TIPOMCXOXKAEHHS M MHOrooOpas3us
KY/JIbTYPHBIX pacTeHUW. LIeHTpbl MPOUCXOXKAEeHUs AOMAIHUX XXUBOTHBIX. COpT,

1opo/ia, lTaMM

7.2

CoBpeMeHHble MeTO/bl CesleKI[Mi. MacCcoBbli M UHAUBHUYaSbHBI OTOOpBI B
Ce/leKL[UM pacTeHWd U >KMBOTHBIX. OLleHKa 3KcTepbepa. bianskoponcTBeHHOe
ckpeljuBaHie — WHOpuAWHr. Yucras auHus. CKpelBaHMe UUCTBIX JTMHUM.
[etepo3uc, wim rubpuaHas cuia. HepoJcTBeHHOe CKpellyBaHWe — ayTOPHIWHT.
OtpanénHas rubpuau3anuss U eé ycrexu. VICKyCCTBeHHBI MyTareHe3s M
MoJlyueHre TOUIVION0B. [IOCTW)KeHHs1 CeNeKLMM pacTeHUW, >KUBOTHBIX M

MHUKPOOPraHU3MOB

7.3

buorexHo/moruss Kak OTpacib IIPOM3BOACTBA. ['eHHas WH)XXeHepus. OTarlbl
co3gmanusi pekombuHaHTHOW [IHK u TpaHcreHHbix opraHu3MoB. KietouHas
uHwxeHepus.  KiertouHble  Ky/ibTypbl. MUKpOK/IOHaZIbHOE  pa3sMHOXeHUe
pacteHui. KioHMpOBaHHWe  BBICOKOINPOJYKTHUBHBIX  CEIbCKOXO3SIMCTBEHHBIX
OpraHvM3MOB. JKOJIOTHUeckre U 3Tuueckue mpobnemel. I'MO — reHeTnuecku

MO,E[I/I(I)I/IL{I/IPOBEIHHI:IE OpraHr3MbI

11 K/TACC

Kopg,

IIpoBepsieMblil 3/IeMeHT COjiep>KaHUA

OBOIOLIMOHHAsT OMOJIOTHsI

1.1

OBOJMIOLIMOHHAS TEOPHS U eé MecTo B OHOJIOTHH.

CBuzieTenbcTBa  5BOMIIOLMU.  [lajeoHTO/IOrMUeCKUe:  TOC/Ie/[0BaTe/IbHOCTD
TIOSIBJIEHUs] BUZIOB B Ta/IEOHTOJIOTMUECKON JIETONWCH, Tepexo/Hble (OPMBI.
buoreorpaduryeckue: cxofcTBO M pa3nduve ¢ayH U ¢G0P MaTepukoB U
OCTPOBOB. OMOpUOIOTHYeCKHe: CXOJCTBA U Pa3/iuuusi SMOPHOHOB Pa3HbIX BUJIOB
N03BOHOUHBIX. CpaBHUTebHO-aHaTOMUYECKHe: TOMOJIOTHYHbIe, aHaJOTMUHbIe,
pyAMMeHTapHble OpraHbl, aTaBU3Mbl. MoJeKy/IspHO-0MOXUMUUYECKHe: CXOJCTBO

MeXaHM3MOB HaAC/1eJCTBEHHOCTHM MW OCHOBHBLIX MeTab0/TMUeCcKIX HYTEﬁ y BCeX




OpraHrM3MOB

1.2

OBoyoLMoHHas  Teopusi Y. lapBuHa. IIpeAmnocbulKM — BO3HUKHOBEHMS
JapBUHU3Ma. [IBWKYII[e CW/Ibl 3BO/IIOLMU BUAOB 10 [lapBUHY (M30BITOUHOE
pa3MHOXKeHWe MPU OrPaHUUEHHOCTH PeCcypCoB, Heorpe/enéHHass U3MEHUYMBOCTb,

6opb0a 3a CylecTBOBaHHe, eCTeCTBeHHbIN 0TOOD)

1.3

CuHretnueckasi Teopus 3BomoLuUM (CTD) M OCHOBHBIE €€ TIO/IOXKEHUSI.

MukposBomonusi. [Tonyisuys Kak eJuHMLIA BU/Ia U 9BOTIOLUA

1.4

[Bwxyiume cunbl (akTopbl) 3BOMIOLMUA BUJOB B mpupoge. MyTalMOHHbIN
npoLiecC ¥ KOMOWHATUBHAs M3MEHUYMBOCTb. [TomysisiliiOHHBIE BOJHBI U Jpeid
reHoB. M3osnsinus U mMurpanus. EcrecTBeHHbIM 0TOOp — HarpaB/siOLUi (akTop
3BOsTIOLMH. DOpPMBI €CTeCTBEHHOT0 0TOOpa.

[Tpucrnocob1eHHOCTh  OPraHW3MOB KaK — pe3y/bTaT  SBOJIIOLUH.  [IprMepsl
npucrocobsieHuit y opraHusmMoB. ApomMopdo3bl U UAM0aanTaLm.

Bup v Bumoo6pasoBanue. Kputepun Busa. OcHOBHBIE JOPMBI BUA00OpPA30BaHMUS:

FEOFPBQ)I/I‘{E‘CKOG, 3KOJIornyeckoe

1.5

MakposBomtorjusi.  PopMbl  3BOMIIOLMM:  (GUIeTHYeCKas, JUBepreHTHas,

KOHBepreHTHasl, MapasuiesibHast. HeobpatumocTsb 3BOMOLUH

Bo3HUKHOBeHMe U pa3BUTHe KU3HU Ha 3eMiie

2.1

[oHayuyHble T1IpeCTaB/eHHWs O 3apOXKAeHWU JKU3HUA. HayuHble rUnoresbl
BO3HHMKHOBEHHSI >KU3HM Ha 3emse: abuoreHe3 M TaHCTepMus. XUMHUecCKas
SBOJIIOLMA. JKCIepUMeHTa/llbHOe TIOATBEep)KJeHUe XWUMHUUYEeCKOU 3BOJIFOLIAU.
HauanbHble 3Tarel Ouosiornyeckoit sosroiuu. I'umnortesa PHK-mupa. Ilepebie

KJIeTKHU U UX SBOJIFOLHA. CDOPMI/IPOBEIHI/IE OCHOBHBIX I'PYIIIT )KUBBIX OPraHMU3MOB

2.2

Pa3BuTre >Xu3HKM Ha 3emse IO 3paM U TepuojaM. Kartapxeil. Apxelickas u
TpoTepo3oiicKasi 3pbl. [laneo30iickass 3pa W €€ TepUoAibl: KeMOPHUMCKHH,
OPJOBUKCKUMN, CUTyPUMCKUMN, [I€BOHCKUM, KaMeHHOYTOJIbHbIM, TIePMCKHUA.
Mes3o0301CKas 3pa 1 eé repuo/pl: TPUACOBBIM, FOPCKUN, MEJIOBOU.

KaliHo3olcKasi 9pa W €€  Tepuojibl:  TajleoreHOBbIM,  HEOTeHOBBIH,
AHTPOTIOTeHOBbIM. XapaKTepUCTHKAa K/WMara M TeoJIOTUYeCKUX T[pOLIeCCoB.
OCHOBHBI€ 3Tarlbl BOJIFOL[UM PaCTUTEIBHOTO U KUBOTHOTO MUpa. ApoMop¢o3bl y
pacTeHHMi W >XUBOTHbIX. [losiB/ieHWe, pacLBeT W BbIMMpaHHe TPYMN >KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMYeCKOro MHpa Kak OTpakeHHe 3BOOIMUA. OCHOBHBIE

CUCTeMaTHYeCKHe I'PYIINBI OPraHU3MOB

2.4

OBOJIOLUS UeioBeKa. AHTPOMOJIOTUSl KaK Hayka. Pa3BuTue mpe/cTaB/ieHUN O




TIPOUCXOXKAEHUM ue/loBeKa. MeTozbl u3yueHust aHTporioreHe3a. CXoJcCTBa M
pa3/inuus YejoBeKa U )KUBOTHBIX. CHCTeMaTUUeCcKoe TI0I0KEeHHe UeIoBeKa.

Iewxkyique cuibl (pakTopbl) aHTporioreHesa. HacnencTBeHHass M3ME@HUMBOCTD U
ecrecTBeHHbIM 0TOOp. OOIecTBeHHBIN 00pa3 KU3HW, W3rOTOBJIEHWE OpYAWN

TPyZa, MbILLIJIEHUe, Peub

2.5

OcHOBHbIE CTaZiMM W BeTBU IBOJIIOLMK uejlOBeKa: aBCTpajonuTeku, YenoBek
yMmenbid, YesoBek rmpsiMoxogsiui, YenoBek HeaHAepTaabCKui, YenoBek
pa3yMHbIi. HaXo/lK¥ WCKOTaeMbIX OCTaHKOB, BpeMsl CYII[eCTBOBaHUS, 00/1aCcTh

pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 yKU3HU, OpYIust

2.6

Yesyopeueckue pacbl. OCHOBHBIE 0OJIBIIIME pachl: eBporeorHas (eBpa3uiicKas),
Herpo-aBCTpaOu/Hast (sKBaTopuasbHas), MOHT0JIOUIHAs (asuatcko-
amepHuKaHcKasi). UepTbl TIprcroco0/1eHHOCTH TIpe/icTaBUTesel yeioBeueckux pac

K yCJIOBUSIM CyLlleCTBOBaHUs. ETMHCTBO uesioBeueckux pac. Kputrka pacusma

OpraHr3Mbl U OKpysKatollasi cpefia

3.1

OKoJIOorusl Kak Hayka. 3ajaud W pasfesbl 3KOJ0TUU. MeTonAbl 3KOJOTMYeCcKUX
WCC/leIoBaHUM. JKoIornyeckoe MUpoBo33peHHe. Cpesibl 00UTaHUsSI OpPraHU3MOB:

BO/JiHasd, Ha3€MHO-BO3JyIlIHAs, [TOUBE€HHAadA, BHYTPUOPraHWU3MEHHAA

3.2

Okosornueckre  (akropel. Knaccudpmkanms — 5Kosoruueckux — (akTOpOB:
abuotrueckre, OMOTUYECKHWE U aHTpOIOreHHble. [lefiCTBUE 3KOJIOTMUYECKUX

(haKTOpOB Ha OpraHU3Mbl

3.3

AbuoTtnueckue (akTOphI: CBET, TeMIlepaTypa, BIaKHOCTb. OTONEPUOAN3M.
[TpucriocobneHusi OpraHW3MOB K  JeHCTBUIO abUOTHYeCKUX  (DaKTODOB.

buonoruueckre puTMbI

3.4

buotnueckue (akropbl. Buabl OMOTHUYECKUX B3aUMOJIEMCTBUN: KOHKYDEHLUS,
XMI[HUUECTBO, Tapa3uTU3M, MYTya/au3M, KOMMEHCa/M3M (Hax/eOHUUYeCTBO,
KBapTUPAHTCTBO),  aMeHCa/lv3M, HeWTpaiusM. 3HaueHWe  OUOTUYECKUX

B3aUMO/I€HCTBUM /IJIS1 CYIIIeCTBOBAHUSI OPraHU3MOB B TIPUPOAHBIX CO0bIIIeCTBaxX

3.5

DKOJIOTUUeCKHe XdpPaKTepPUCTHUKHU Moy Iaqnn. OcHOBHEIE I10Ka3areju
MNnomnyJjadaiguu: 4YuC/I€HHOCTb, IIJIOTHOCTb, pOXAde€MOCTb, CME€PTHOCTL, IMPHUPOCT,

MUrpauys. JJvHaMHyKa YMC/IeHHOCTU TOMY/IILUU U e€ pery/isiLus

Coo0111eCTBa ¥ 3KOJIOTMYECKHE CUCTEMBI

4.1

CoobmiectBo opraHu3mMoB — OuoieHo3. CTpyKTypel OWoIleHO3a: BHZOBas,
NPOCTPaHCTBeHHasl, Tpoduueckass (muieBasi). Bupbl-jomuHaHTbL. CBsi3U B

OuoIeHO3e

4.2

OKoJsioruueckrie  cuctembl  (3Kocuctembl). ITloHsitHe 00 3KOCUCTeMe W




buoreorieHo3e. @DYHKIMOHA/IbHbIe KOMIIOHEHTbl SKOCHUCTEMBI: MPOAYLIEHTBI,
KOHCYMEHTHI, pefiylieHTbl. KpyroBOpoT Bell[eCTB ¥ MOTOK SHEPIUU B S5KOCHUCTEME.
Tpodurueckue (MuieBble) ypOBHM 5KOCUCTeMbl. [lulljeBble Liemd W CeTH.
OcCHOBHBIE TIOKasaTeIM 3KOCHUCTeMbI: OHoMacca, TMpOAYKLHS. DKOJIOTHUecKue
NMUpaMUZbL:  TIPOAYKLUM, UHUCIeHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHCTEM:

yCTOMYMBOCTh, CAMOpery/isiLiysi, pa3suTue. Cykieccus

4.3

[TpupoaHbie 3KOCUCTeMbL. JKOCUCTEMBI 03€p U peK. JKOCUCcTeMa XBOWMHOTO WU/IH
IIMPOKOJIMCTBEHHOT O Jieca.

AHTpOTIOTeHHbIe 9KOCHCTEMBI. ATPO3KOCUCTEMBI. Ypb6os3kocucTemsl.
buosornueckoe 1 X035HCTBEHHOE 3HaUeHHE arpO3KOCHUCTeM U YPOOIKOCUCTEM.
buopasHoobpasue Kak ¢akTop ycrouuBocTH 3KocucTeM. CoxpaHeHue

OuronoruUeckKoro pa3Hoobpasus Ha 3emie

4.4

Yuenne B.U. Bepnagckoro o 6uocdepe. I'paHuripl, coctaB U CTPYKTypa
ouocdepsl. YKuBoe BemiecTBO U ero GyHkuud. OcobeHHOCTH Ouochepbl Kak
ryiobanbHOM 3KOcUCTeMbl. [MHaMUuyeckoe paBHOBecHMe W oOpaTHasi CBsi3b B
ouocdepe. KpyroBopoThl BeIleCTB M OHOreOXUMHUYECKHE IUK/IbI 3/IEMEHTOB

(yrnepoga, a3ota). 30HaabHOCTH 61ocepbl. OCHOBHbIE OUOMBI CYILIN

4.5

YenoBeuecTBo B Omocdepe 3emiu. AHTpororeHHble M3MeHeHHs B Ouocdepe.
I'nobanbHbIe 9KOIOTHUeCKHe TIPOOJIeMBI.
OcHOBa palMOHA/ILHOTO  YIIPaB/I€HUs] TIPUPOJHBIMM  DecypcamMu U UX

WCII0/Ib30BaHue. J]oCTiKeHNs: OMOI0TUY U 0XpaHa TPUPO/IbI




YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

* buonorus. 10 knacc. ITaceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u ap.;
IMox penakimeti ITaceunrika B.B. AkioHepHoe o6iriecTBo «/3aaTembCcTBO
«IIpocserieHue»

* Buosiorus. 11 knacc. I[Maceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u 1ip.;
[MTox pemakiyeti [Taceunrka B.B. AkiioHepHoe 0011ecTBo «/31aTebCTBO

«IIpocserenue»

METO/JUYECKHUE MATEPUAJIbBI J151 YUUTEJIA

[Taceunuk. buonorus. 10 knacc. ba3oBbiii ypoBeHb. YueOHUK. /JIMHUS )KU3HH,
Astop: [Taceunuk B.B., KameHnckuit A.A., Py6ijos A.M

[Taceunuk. buonorus. 11 knacc. ba3oBbiii ypoBeHb. YueOHUK./ JIMHUS KU3HH,
Agtop: ITaceunuk B.B., Kamenckuii A.A., Py6rioB A.M.

"o uzpganus: 2024

N3parensctBo: M.: [IpocserjeHune

IINPPOBLIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
NHTEPHET

SInmekc yue6HUK: https://education.yandex.ru/uchebnik/main

Yuu. py: https://uchi.ru

Poccutickas 3/1eKTpoHHas 11Kosa: https://resh.edu.ru
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