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IMOACHUTEJIBHASA 3ATIMCKA

[Tpu pa3paboTke MporpaMMel MO0 GHOJIOTUM TEOPeTUUeCKYH0 OCHOBY JJisi OTpefiesieHUs TIOJXO0/I0B K
(hOpMUPOBaHUIO COJIEp>KaHUsI yueOHOro mpeaMeTa «BUOIOrHs» COCTABU/IN: KOHILIETITYabHbIE TOI0XKEeHHs
®I'OC COO o B3aumMo00yCJIOB/IEHHOCTU IieJiel, COZIep)KaHusl, pe3y/bTaToB 00ydyeHHsi U TpeOOBaHMNA K
YPOBHIO TIO/ITOTOBKHM BBLIMTYCKHUKOB, TIOJIOKeHUss 00 OOI[UX Iie/ifX W TPUHIUTAX, XapaKTePHU3YHOL[UX
COBpPEeMEHHOe COCTOSIHHe CHCTeMbl cpefHero obujero obpasoBanusi B Poccuiickoit depepaiun, a Takke
TOJIOKeHUsT O creluduke OuWomorvy, eé 3HAYEHWH B TIO3HAHWM JKUBOW TPHUPOABI U 0becrieueHUH
CyIIeCTBOBaHUsI yesioBeueckoro obimiectBa. CorsiacHO Ha3BaHHBIM TOJIOKEHUSIM, OTIpe/ie/ieHbl OCHOBHBIE
(GYHKI[UM TIPOrPaMMBI 110 OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma 1o 6uoOTUM AAET TIpe/icTaBeHre o Lensix, 06 ob1ieit ctparernu 0byueHusi, BOCTIUTaHUS
U pa3BUTHsl OOyuaroIuxcs cpejcTBaMu yueOHOro mpeamera «buosorusi», ompepenser o0si3aTesibHOe
rpeJMeTHOe COZiep>KaHHe, ero CTPYKTYpYy, pacripefie/ieHHe IO pa3fiesiaM W TeMaM, PeKOMEeHAyeMyIo
M0C/Ie/IOBaTe/IbHOCTh M3YUeHHs yueOHOTO MaTepHasa C YYETOM MEXXITPeJMETHBIX U BHYTPHIPEJIMETHBIX
CBsi3el, JIOTMKW 00pa30BaTe/IbHOTO TMPOIeCca, BO3PACTHBIX 0COOEHHOCTEHM 00yUaroIMXCsl.

B mporpamme 10 OHOMOTHMH TakKe YUHTHIBAIOTCS TPeOOBAHUS K TUIAHUPYEMBIM JIMUHOCTHBIM,
MeTarnpeZMEeTHBIM W TIpeIMETHBIM pe3y/bTaTaM o0yueHuss B ()OPMUPOBAaHUM OCHOBHBIX BUOB yueOHO-
MO3HABaTe/IbHOU  JeATe/IbHOCTH/yueOHbIX — AeWCTBUM  OOY4YaroIUXCs TI0 OCBOEHWIO  CO/IepyKaHUS
buosioruueckoro obpa3oBaHusi.

B nmnporpamme mno 6uosoruu (10-11 Kmaccel, 0a30BBIi  ypOBEHb) peasM30BaH IIPUHIIUII
MPeeMCTBEeHHOCTH B M3yueHUW Ouosioruu, Osarojaps ueMy B Hell MPOCMaTpUBAEeTCs HarpaBJIeHHOCTh Ha
pa3BUTHE 3HAHWM, CBSI3aHHBIX C (HOPMHUPOBAHWEM eCTeCTBEHHO-HayuHOT'O0 MHPOBO33DEHUS], 1I€HHOCTHBIX
OpPHUEeHTALU JINYHOCTH, SKOJIOTMUECKOTO MBbIIIJIeHUs], TPeJCTaB/ieHuii O 370pOBOM o0pa3e JKW3HU U
Oepe)XHBIM OTHOIIEHWEM K OKpYy’Karoljed mpupogHod cpefe. I[lo3ToMy Hapsay C U3ydyeHHEM
00111e010/IOTMYeCKUX TEOpHH, a TakKe 3HAHWKA O CTPOEHWM >KMBBIX CHCTEM DPa3HOTO paHra W CYIIHOCTH
OCHOBHBIX MTPOTEKAIOIIUX B HUX TPOLIECCOB B MPOTrpaMMe 10 OHOJIOTHH y/1e/IeHO BHUMaHKe UCII0/Tb30BaHHUIO
MOJIyUeHHbIX 3HAaHUM B TIOBCEJAHEBHOW >KU3HU /il pelleHus TPUKIaJHbIX 3ajau, B TOM UYKCJIe:
MpodWIaKTUKKA Hac/eICTBeHHbIX 3a00/ieBaHUI Ye/loBeKa, MeAUKO-TeHEeTUYeCKOro KOHCY/IbTHPOBaHMS,
000CHOBaHHUSI IKOJIOTHUECKHU I1e/ieco00pa3HOro TMOBe/IeHUs] B OKPY’Karollell MPUPOJHOW Cpejie, aHa/iu3a
B/IVISIHUSL XO3STICTBEHHOM [1eSITe/TbHOCTH Ye/IoBeKa Ha COCTOSTHUE TIPUPO/HBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
Ycunenne BHUMaHWs K TIPUK/IAJHOM HamnpaBlIeHHOCTH y4eOHOro mpesamera «buosorus» mpoguKTOBaHO
HEoOXOAMMOCTBIO O0ecTieueHust YC/IOBUM [ijii pellieHHsl OJHOW W3 aKTyajbHBbIX 3afiau IIKOJIBHOTO
Ouosornyeckoro oOpa3oBaHUs, KOTopas TipeArnosaraeT (GOpMUpOBaHHe y OOYYalOIIMXCsS CIIOCOOHOCTH
a/IalITUPOBATHCS K M3MEHEeHUsIM IMHAMUYHO Pa3BUBAIOIIEr0Csi COBDEMEHHOTO MHUPa.

Buosiorusi Ha ypoBHe cpefiHero o0imero obpa3oBaHusl 3aHUMaeT BakHOoe MecTo. OHa obecrieurBaeT
(dhopmupoBaHUe y 00yuaromyxcs MpecTaB/ieHnid 0 HayyHOl KapTHHe MUPa, paciivpsieT U 000011jaeT 3HaHUsI
0 JKMBOW TIpUpOjie, €€ OTIMUUTe/NbHBIX TPHU3HAaKaX — YPOBHEBOW OpraHM3allid W SBOJIFOL[UM, CO3ZAET
yC/IOBUSL ISl TIO3HAHHUSI 3aKOHOB JKWBOM TIPUPOJBI, (HOpPMHUpPOBaHUs (YHKIMOHATBHOM TPaMOTHOCTH,
HaBBIKOB 37I0POBOTO U Oe3omacHoro obpasa >KM3HU, SKOJOTMYeCKOTO MBILUIEHHS, LIEHHOCTHOTO OTHOIIEeHUS
K JKUBOM MPUPO/Ie U YeJIOBEKY.

Bosbiioe 3HaueHWe OMOIOTHSI UMEeT TAaKKe /IJis PellleHHsi BOCTIUTATebHBIX M Pa3BUBAIOLIUX 3aau
cpepHero oOiero o0pa3oBaHuMs, COManM3alM oOyuaromuxcs. V3yueHwe Owosoruv obecrieurBaeT
ycioBust Jyiss (hOPMHUPOBaHUST UHTE/JIEKTYyalbHbIX, KOMMYHUKALIMOHHBIX M WH(OPMAI[MOHHBIX HAaBBLIKOB,
3CTeTUUECKOW KY/bTyphl, CIIOCOOCTBYeT WHTerpalyy OHO/IOrHUeCcKHWX 3HaHWUM C TIpeJCTaB/IeHUsMU U3
JIPYTUX y4yeOHBIX TMpEJMETOB, B UYaCTHOCTH, (GU3WKH, XUMUH W reorpaduu. Ha3BaHHbIe TMOIOKEHUS O
npe/iHa3HaueHWd yueOHOro mnpeaMeTa «buosorus» cocTaBUIM OCHOBY /ISl OTIpee/ieHHsl TMOJXOJ0B K
0TOOpY ¥ CTPYKTYPHUPOBAHUIO €r0 COZepKaHus, ITPeJCTaBIeHHOT0 B TIpOrpaMme 10 O1o/0Tvu.



Ot60p copepxanusi yueOHOro ripeaMeTa «buosnorus» Ha 6a30BOM ypOBHe OCYILECTB/IEH C TTO3ULAN
KyJIbTYPOCOOOpa3HOTo MO/X0/la, B COOTBETCTBUM C KOTOPHIM OOY4YaroIuecsi [O/DKHBI OCBOWUTH 3HAHUS U
yMeHMs], 3HauuMble i (OPMHUPOBaHHS OOLIel KyJbTYpbI, OIpeJessiolfie aZieKBaTHOe TIoBe/jeHHe
yesioBeKa B OKpY’Katollled MPUPOJHOU cpefie, BOocTpeOOBaHHbIe B TMOBCEJHEBHON >KU3HU U TMPaKTUUeCKOM
nesitebHOCTU. Ocoboe MecTo B 3TOM CHUCTeMe 3HaHUM 3aHUMAIOT 3/IEMEeHThI COZlep>KaHusi, KOTOpbIe CTyKaT
OCHOBOU /i1 (hOPMUpPOBaHUsI TIPe/ICTaBJIeHU O COBPeMEeHHOW eCcTeCTBeHHO-HayuHOW KapTWHe Mupa U
L[EHHOCTHBIX OPUEHTAIUSIX JIMYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHU3al[ii OMOIOrMYecKoro o0pa3oBaHMs.

CTpyKTypUpOBaHUe COjiepKaHusl yueOHOTO MaTepuasa B MporpaMMe 1o OMOJIOTHU OCYIeCTBJ/IEHO C
yUéTOM TIPUODUTETHOTO 3HA4YeHUs 3HaHUKA 00 OT/IMUUTENbHBIX OCOOEHHOCTSIX J>KUBOW TIPUPOABI, O eé
YPOBHEBOW OpraHW3alldi ¥ 3BOMIOLUHA. B COOTBETCTBMM C 3TUM B CTPYKType y4yeOHOTO TmpeaMera
«Bbuonorusi» BelZleNieHbl CeAyIole Co/lep>KaTebHble JUHUU: «buonorus kak Hayka. MeTo/[bl HayuHOTrO
Mo3HaHUs», «KleTKa Kak Orosiornueckas cucreMa», «OpraHusM Kak OMosioruueckast cuicteMa», «Cucrema u
MHOrooOpasuie OpraHu4ecKOro MHpa», «DBOJIOLMS XUBOW TMPHUPO/bI», «IKOCUCTeMbl W TIPUCYIIHE UM
3aKOHOMEPHOCTH».

Llesis u3yueHust yueOHOTo ripegMeTa «buosnorus» Ha 6a30BOM ypOBHe — OB/ajieHre 00yuaroIluMucs
3HAHUSIMUA O CTPYKTYPHO-(PYHKI[MOHALHOW OpraHW3aliy KUBBIX CUCTEM Pa3HOTO paHTa U MpHoOpeTeHHe
YMEeHHUH MCII0/Ib30BaTh 3TH 3HAHWS [Ijisi TPaMOTHBIX /IeHCTBHUI B OTHOIIIEHWM OOBEKTOB >KUBOU MPUPO/BI U
pelleHNsT Pa3/IMUHbIX )KU3HEHHBIX MTPOOJIEM.

IocTikeHHe 11e/Td U3yueHHst yueOHOro npeaMeTa «buosiorusi» Ha 6a30BOM YpOBHE 00ecrieunBaeTCst
peliieHreM CJIeIVIOIINX 3a/au:

OCBOeHMe OO0YyYarI[UMHUCS CUCTeMbl 3HaHUM O OWONOTMYeCKMX TeOpHsiX, YYeHHUsX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THIOTe3aX, MpaBWIaX, CIY>KallluX OCHOBOHM [ (GOpPMUPOBaHUS TIPe/ICTaBIeHUN O
€CTeCTBeHHO-HayuHOW KapTHHe MHpa, O MeTOZAX HAyuyHOro TII03HaHWs, CTPOEHWM, MHOroo0pasuud u
0COOEHHOCTSIX >KMBBIX CHCTEM pPa3HOTO YPOBHSI OpPraHM3alldH, BBIJAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX
HCC/IeJOBaHUAX B OMOJIOTHY;

(dopmrpoBaHre y 00yJaroIMXCs TI03HABaTeIbHBIX, MHTE/IEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTeH
B TIpPOIL[ecce aHaiu3a JaHHBIX O TMYyTSIX pa3BUTUS B OUOMOTMM HAyUHBIX B3IVIA[OB, WAeW U TOAXOAOB K
M3YUYeHUIO >KMBLIX CUCTEM pa3HOTO YPOBHS OpraHU3alvy;

CTaHOBJ/IeHHe y oOyuatoruxcs obirei KyabTypbl, (QYHKIIMOHA/TILHOW TPAMOTHOCTH, pPa3BUTHE YMeHUMH
OOBSICHATH U OLIeHMBATh SIBJIEHHS] OKPY>KalOI[ero Mpa >XMBOM TIPUPOZBI Ha OCHOBAaHWM 3HAHUU U OIIBITA,
TOJTyUeHHBIX TIPH U3yueHUH OUO0JIOTHY;

dbopmupoBaHUe y 00yuaroIMXCcs YMEHWM WITFOCTPUPOBATh 3HaueHWe OWOJIOTUYeCKHUX 3HaHWA B
MPaKTUUeCKOW JlesTeJIbHOCTA 4Ye/ioBeKa, pa3BUTUU COBPEMEHHBIX MEAUIIMHCKUX TeXHOJOTUM U
arpoOMOTEXHOJIOTHIA;

BOCITUTaHUE YOEXJEHHOCTH B BO3MOXKHOCTH ITO3HAHUS UeJIOBEKOM >XKUBOU MPUPO/LI, HE0OXOJUMOCTH
Oepe)XKHOro OTHOILIEHUs] K Hel, CoOMofieHrs 3TUYeCKMX HOPM TIpYM TIPOBeleHWH OUO0JIOTHYeCcKUx
HCClle/IOBaHUI;

0CO3HaHUe 1[eHHOCTU OMONOrMYecKUX 3HAHWM [Jis TIOBBIIIEHUS] YPOBHSI 3KOJIOTHUECKOW KY/bTYpHI,
Ju1st GOPMHUPOBaHUST HAYYHOTO MUPOBO33PEHMS;

NpUMeHeHe TIPUOOPEeTEHHBIX 3HAHWM U YMEHWH B TOBCEJHEBHOM >KU3HU [Jisl OIIeHKU IOC/Ie/ICTBUN
CBOEH [1esTelIbHOCTH TI0 OTHOLIEHHIO K OKpYJKarolleid cpefie, COOCTBEHHOMY 3/10pPOBbIO, 0OOCHOBaHHE M
cobOumo/ieHre Mep TIPOGHUIaKTHKH 3a00/IeBaHUM.

B cucreme cpemHero obirero obpa3oBanusi «buosiorusi», u3yyaeMasi Ha 6a30BOM YpOBHe, SIBISIETCS
00s13aTesTbHBIM yueOHBIM MpeAMETOM, BXO/AIIMM B COCTaB TpeaMeTHON obmactu «EcTecTBeHHO-HayuyHbIe
ripeIMeThI».

st u3yuenusi 6rosiorny Ha 6a30BOM ypoBHe cpefiHero o6iriero o6pa3oBaHHsi OTBOAUTCS 68 uacoB: B
10 knacce — 34 yaca (1 yac B Hezient0), B 11 knacce — 34 yaca (1 yac B Hejiesto).



COJJEPXXAHUE OBYYEHWUSA

10 K/TACC

Tema 1. buosiorus Kak Hayka.

buonorusi kKak Hayka. CBs3b Ouosoruu c 0OIIeCTBEHHBIMHM, TeXHUYeCKUMH U JIDYTUMU
€CTeCTBEeHHBIMHM HayKamu, (hunocodurent, STUKOM, 3CTeTUKOW U TpaBoM. Posb 61Mo/ioruu B OpMUPOBaHUH
COBpeMeHHOU Hay4yHO# KapTHHbI Mupa. CrcTemMa OMOIOTHYeCKUX HayK.

Metozbl TI03HaHUS J>KWBOW TIpUPOAbI (HabO/FOZIeHHe, SKCIIEPUMEHT, OINMUCaHWe, W3MepeHHe,
K/accudrKalys, MojieTMpoBaHKe, CTaTUCTHUeCKasi 00paboTKa IaHHbBIX).

JeMoHCTpanum:

IToptpetsr: Y. Japsun, I'. Mengesns, H. K. Kosnbros, Ix. Yotcon u ®@. Kpuk.

Tabnuiibl ¥ cxeMbl: «MeTo/bl TTO3HAHUS )KUBOW TIPUPOJIbI».

JlabopaTopHbIe H MPAaKTHYeCKHe PadoThI:

IMpaktuyeckass pabora Ne 1. «Vcrosb30BaHWe Pa3/TUUYHBIX METOOB MPH U3YUeHHUU OHOJIOTHUeCKUX
00BEKTOBY.

Tema 2. JKuBble cCTeMBbI U UX OpraHM3aLus.

JKuBble cuctembl (6MOCHCTEMBI) Kak MpeaMeT u3yueHus Ouonoruu. OT/iduMe XKUBBIX CHUCTEM OT
HeOpraHuuyeCcKOoW TIPUPOJbL.

CeoiicTBa 6uocucTeM W UX pa3HooOpasWe. YPOBHM OpraHM3aliii OMOCHUCTEM: MOJIEKYJ/ISIPHBIH,

KJIeTOYHBIH, TKaHEeBbIH, OpraHW3MeHHbIH, MOMYJIALIMOHHO-BU/OBOM, SKOCUCTEeMHbIH
(buoreorieHOTHUECKHI), OHMOChHEPHBI.
JeMoHCTpanum:

Tabmuiibl v cxeMbl: «OCHOBHBIE TTPU3HAKY KU3HW», « Y POBHU OpPTraHU3al[UU KUBOW TIPUPOAbI».

Ob6opyznoBanHue: Mozens MoseKysibl JJHK.

Tema 3. XuMHUeCKHI COCTAaB U CTPOeHHe KJIeTKH.

XVMUYeCKUM COCTaB K/IeTKU. XUMHUUeCKHe 3J1eMeHThbl: MaKp03J/leMeHTbl, MUKpO3/ieMeHThl. Boza u
MUHepa/bHble BellleCTBa.

@OyHKIMY BOABI 1 MUHEPa/IbHBIX BelleCTB B KiieTke. [ToaepkaHue ocMoTHUecKoro banaHca.

benku. CoctaB W cTpoeHue OenkoB. AMHWHOKHCIOTBI — MOHOMephI OeskoB. He3ameHuMble |
3aMeHHMble aMUHOKWC/IOTBL. AMHHOKHC/OTHBIM COCTaB. YPOBHU CTPYKTYphbl O€/IKOBOM MOJEKYJIbI
(mepBuuHasi, BTOpDUYHAs, TPeTHWYHAasi W UeTBePTHUYHAs CTPYKTypa). XWMUUYecKHe CBOMCTBAa OesiKOB.
Buonornyeckue QyHKUWN OeTKOB.

depmeHTHI — OHo/IOrMUecKre KaTanu3aTopbl. CTpoeHre depMeHTa: akTUBHBIN 1[eHTp, cybcTpaTHast
cneurpuyHocTb. KopepmenTtsl. Butamunbl. OTinurs (epMeHTOB OT HeOpraHMUeCKHX KaTaan3aTopoB.

YreBo/bl: MOHOCaxapHbl (T/IF0K03a, pHbo3a U Zie30Kcuprb03a), Aucaxapu/sl (caxapo3a, JIaKTo3a)
Y ionMcaxapy/ibl (Kpaxmall, IIMKOTeH, Lie/uito/103a). buonornueckue ¢GyHKIMA YT1eBO/IOB.

JIvmuael:  TpUrMLepuasl, (ochomunuapl, cTepouabl. ['UApobHIbHO-THAPOGhOOHBIE CBOWMCTBA.
Buonornueckue ¢pyHKumH muniioB. CpaBHEHME YTJIeBOZAOB, O/TKOB U JIMITHOB KaK NCTOUHHUKOB YHEPIHH.

Hyxknennossle kuciotel: JHK u PHK. Hykneotuabsl — MOHOMepbI HYK/IEMHOBBIX KUCI0T. CTpoeHue
u ¢pyukumu JHK. Ctpoenue u ¢pynkimu PHK. Buasi PHK. AT®: ctpoenue u ¢pyHKIMH.

LuTonorusi — Hayka O KjieTke. KjeTouHass Teopusi — rMpyUMep B3auMOJeUCTBUSI Uell U (akToB B
Hay4YHOM I103HaHWU. MeTo/Ibl U3yueHus KIeTKH.

KneTtka Kak 1jesiocTHasi >kuBasi cucteMa. OO11ye TIpU3HAKU K/IETOK: 3aMKHYyTasi Hapy»kHasi MeMOpaHa,
Monekynbl JIHK kak reHeTHUeCKHii arrapar, CUCTeMa CHHTe3a Oesika.

TurbI KJIeToK: 3yKapuoTHyecKasi U mpokapuoTuueckas. OcoOeHHOCTH CTPOeHUsI TPOKapHUOTHUeCKOM
knetkd. KrerouHass creHka Oakrepumii. CTpoeHMe SYKapUOTUYeCKOW KiieTKH. OCHOBHBIE OT/IHUMS
pacTUTeTbHOM, >)KUBOTHOMW 1 TPUOHOM K/IETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl K/JIeTOK — KJeTOYHas CTeHKa, T/JMKOKaIUKC, HUX (YHKLHUU.
[Tna3matuueckasi MemOpaHa, eé cBoiicTBa U ¢yHKUuU. LuTornasma u eé opraHouzbl. OfHOMeMOpaHHbIe
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opraHouzbs! kietku: OIIC, ammapar I'onpmpxy, au3ocombel. Ilo/lyaBTOHOMHbIE OpPraHOWABI K/IETKU:
MUTOXOH/IDUM, TUIaCTU/bL. [IpourcxoieHrne MUTOXOHZAPHUM U TuiacTh. Buabl nnactuza. HememOpaHHbIe
OpraHoW/ibl KJIeTKA: pPUOOCOMBI, K/I€TOUHBIA IIeHTP, LIeHTPUOIM, PeCHWYKH, J>KTYTHKH. DYHKIMN
OpraHOU/IOB KJIeTKU. BKiroueHus.

S1apo — perynaTopHbIi 1jeHTp KieTku. CTpoeHue sipa: sifiepHast 000/109Ka, Kapyuoruia3Ma, XpoMaTyH,
SJPBIIIKO. XPOMOCOMBI.

TpaHCrnopT BelecTB B K/IeTKe.

JeMoHCTpanuu:

IToprpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneligen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
Yunkusc, P. ®paukiug, K. M. bap.

HMuarpammsel: «PacripefieieHe XMMHWUYECKUX 3/IEMEHTOB B HEXUBOU Ipupofe», «PacrpepeneHue
XUMHUUECKUX 3/IEMEHTOB B JKUBOU MPUPOZE».

Tabmunpl 1 cxembl: «[lepropndeckasi TabMa XUMAYECKUX 371eMeHTOB», «CTpoeHHe MOJIeKYJIbI
BO/bl», «buocuHTe3 Oenka», «CTpoeHue Monekysbl Oenka», «CtpoeHue ¢(epmeHTa», «HykKierMHOBBbIe
kucotel. [THK», «CtpoeHne Mmonekynbl AT®», «CTpoeHHe 3yKapuOTHUECKOU KieTKnu», «CTpoeHue
JKUBOTHOM KieTKW», «CTpoeHue pacTUTeNbHOM KieTKW», «CTpoeHHe NPOKapUOTUYeCKOW KIIeTKW»,
«CTpoeHue s/ipa KJIeTKW», «YT/IeBOAbl», «JIUInbi».

Ob6opyioBaHMe: CBeTOBOM MHKDOCKOM, 000py/Zi0BaHUe AJisi TIPOBeZieHrsl HabJitojeHni, n3MepeHuH,
9KCIIePUMEHTOB, MUKPOIIPeTapaThl PACTUTE/ILHBIX, )KUBOTHBIX M OaKTepHaIbHBIX KIETOK.

JIaGopaTopHbIe M MpaKTUYeCKHe padoThI:

JlabopatopHasi pabota Ne 1. «/3yueHue KaTaTUTUYECKOM aKTUBHOCTH (DepMEHTOB (Ha IpUMepe
amusiasbl WK KaTajasbl)».

JlabopatopHasi pabota Ne 2. «/3ydyeHue CTpOeHHsI K/I€TOK PaCTeHUM, XKMBOTHBIX U OAKTEpPHUH TIOf
MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIperiapaTax v uX ON1CcaHue».

Tema 4. )KusHegeaTe/ IbHOCTb K/I€TKH.

OOmeH Bell[eCTB, WIH MeTabo0/Mu3M. AcCUMWIALUA (TUIACTUYeCKUM 00MeH) W AUCCHUMUIISLIUS
(oHepreTrueckuii 0OMeH) — Bé CTOPOHBI €JUHOTO Tpoliecca MeTabos3Ma. Posib 3aKOHOB COXpaHEHUs
BeIIleCTB U SHEPryU B TIOHUMaHUU MeTabomM3Ma.

Turer oOMeHa BellecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Posib dhepMeHTOB B 0OMeHe BeljecTB U
TpeBpalljeHUuH SHepruu B KJIeTKe.

dotocuHTe3. CBeToBas M TeMHOBas (asbl (poTocuHTe3a. Peakimu dotocuHTe3a. DPPeKTUBHOCTD
(oTocuHTe3a. 3HaueHWe (POTOCHHTE3a [i/Is1 )KU3HU Ha 3emsie. BausiHue ycnoBuid cpesibl Ha (POTOCUHTE3 U
CIIOCOOBI MOBBILIEHHS er0 TPOAYKTUBHOCTH Y KY/IbTYPHBIX PaCTeHHH.

XemocuHTe3. XeMOCHHTe3Upyolie OakTepuu. 3HaueHe XeMOCHHTe3a [Ijist KU3HU Ha 3emiie.

OHepreTnyecknii 0OMeH B KieTKe. PacijernyieHre BeIecTB, BbljlelieHHMe W aKKyMYJHPOBaHHe
JHepPryuu B KJeTKe. JTarbl dHepreTuyeckoro oomeHa. I'mukosus. BposkeHue u ero Buzbl. KucnopozgHoe
OKHUC/IeHWe, WIM KJIeTouHoe JbixaHue. OxuciutensHoe —¢ochopunvpoBanue.  I((HeKTUBHOCTb
JHepreTuUuecKkoro obmMeHa.

Peakiun MaTpuuHOro cuHresa. I'eHetnueckass mH@opmanus u JHK. Peanuszanus reHeTuueckoi
vH(popMaLMy B KieTke. ['eHeTUUeCKUl KO/ Y ero CBOMCTBa. TpaHCKpunius — MaTpuuHbiii cuHTe3 PHK.
Tpancnsuusi — 6uocuHTe3 Oenka. OTambl TpaHCIALUKA. KopupoBaHue aMHHOKHCIOT. Ponb pubocom B
buocuHTe3e Oenka.

Hexnerounsle ¢opmbl >XU3HU — BUpYChl. Vctopus oTkpbiTus BupycoB (/. W. lVBaHOBCKUIA).
OcobeHHOCTH CTPOeHMS U KU3HEHHOTO 1[UK/a BUpycoB. bakrepuodaru. bone3Hu pacteHui, >KMBOTHBIX U
yeslOBeKa, BbI3bIBaeMble BHUpycamu. Bupyc mmmyHozednimTa uesioBeka (BUY) — Bo3byauTens CITU/a.
OOpatHasi TpaHCKpHIILUS, peBepTra3a W uHTerpas3a. [IpoduiakThKa pacrpOCTPaHEHUs BUPYCHBIX
3abosieBaHUH.

JeMoHCTpanuu:

IToptpetsr: H. K. Konsnios, 1. . iBanosckuy, K. A. Tumupsses.



Tabmuubl u cxembl: «Tunbl mutaHus», «MeTabomu3m», «MUTOXOHAPUS», «DHEPreTHUeCKUM
obmeH», «Xmnoporuiact», «PotocuHTtes», «Ctpoenne JHK», «CtpoeHne U (yHKLHMOHHWDOBaHHE TeHa»,
«CuHre3 Oenka», «['eHeTHueckuil Koj», «Bupycei», «bakreprodaru», «CTpoeHHe U >KU3HEHHBINA UK
Bupyca CIT1/a, 6akTepuodara», «Permukarms JHK».

Ob6opyaoBanue: mojenu-amumkauuu «YaBoeane JHK u Tpanckpumnims», «buocruHTe3 6enka»,
«CTpoeHue KJIeTKU», MoZiesib CTpYKTyphl JTHK.

Tema 5. PasMHoO)XeHHe ¥ HHAMBH/ya/IbHOE Pa3sBUTHE OPraHU3MOB.

KneTouHbll LMK/, WK )KU3HEHHbIN LUK/ KiIeTKU. ViHTepdasa u muto3. Ilponeccel, mpoTekarolye B
nHTepdasze. Perukaius — peakius matpuuHoro cuHTe3a JJHK. CtpoeHne XxpomMocoMm. XpOMOCOMHBII
Habop — KapuoTuMn. [IUMIOWAHbIN U TaryIouAHbIN XPOMOCOMHBIe Habopbl. Xpomatupl. Llutonoruueckre
OCHOBBI Pa3MHOXKeHUS Y UHAUBUya/IbHOI'O pa3sBUTHS OpPraHu3MOB.

Henenue kieTku — Muto3. Ctaguu Murto3a. IIporeccsl, Ipoucxopsiye Ha pa3HbIX CTafUsIX MUATO3a.
bronornuecknii cMbIC/T MUTO3A.

[TporpammMupyemasi rbenb KJIeTKH — arornTo3s.

@opMbl pa3MHOXKeHUsI OPraHM3MOB: Oecriosioe 1 1ojIoBoe. Bupl 6ecronoro pa3sMHOKeHUST: Je/leHue
HaZiBoe, TIOYKOBaHWE OJHO- W MHOTOK/IeTOUHBIX, CIOpo0oOpa3oBaHMe, BereTaTWBHOE pa3MHOKeHUe.
VckyccTBeHHOe KJIOHMpOBaHUe OpraHu3MOB, ero 3HaueHue [1/I CeIeKLUU.

[TonoBoe pa3MHOXKeHHe, ero OT/NUMs OT Oecronoro.

Metio3. Ctaguu merio3a. [Iponeccel, npoucxogsime Ha ctagusx Merosa. [loBeseHre XpoMocoM B
Mmeiio3e. Kpoccunrosep. brosnornueckuii CMbIC/ U 3HaUeHUe Melo3a.

I'ameTroreHe3 — rporjecc 06pa3oBaHUsI MOJIOBBIX KJIETOK y KMBOTHBIX. [10/10BbIe JKese3bl: CEeMEHHUKU
U suyHukd. OOpa3oBaHMe U pa3BUTHE TIOJIOBBIX KJIETOK — rameT (CriepMaTO30M[, sMLeKIeTKa) —
criepmaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOeHMsI SHLEK/IETOK M CriepMaTo30uoB. Oriof0TBOpeHue.
ITapTeHoreHes.

WuauBuayanbHOoe pa3BuTHe (OHTOTeHe3). OMOpHWOHa/lbHOe pa3BuTHe (3MOpUoreHe3). OTarlbl
9MODUOHA/IBHOTO pa3BUTUS Y TI03BOHOYHBIX JKWBOTHBIX: [JpoOJieHWe, TacTpy/siliysi, OpraHoreHes.
[TocTambproHanbHOe pa3BuTHe. THUTBI TOCTIMOPHOHAIBHOTO Pa3BUTHSL: TIPSIMOe, HerpsiMoe (JTMUMHOYHOE).
BnvisiHye cpe/ibl Ha pa3BUTHE OPraHU3MOB, (aKTOPbI, CIIOCOOHBIE BBI3bIBATh BPOXK/EHHBIE YPO/ICTBA.

Poct n pasButmre pacteHuid. OHTOreHe3 1JBETKOBOIO paCTeHUs: CTPOEHHe CeMeHH, CTaZiui Pa3BUTHS.

JeMoHCTpanuu:

Tabmunp! u cxembl: «@OpMBI pa3MHOXKEHHSI OPraHU3MOB», «/]BOIHOE OTUIO/[0TBOPEHHE y LIBETKOBBIX
pacTeHuii», «BereraTuBHOe pa3MHOKeHHe pacTeHUi», «[leyieHre KneTku bakrepuii», « CTpoeHHe MO0BbIX
K/1eTOK», «CTpoeHHe XpOMOCOMBbI», «Knetounei wwkn», «Permmmkauus [JHK», «Mwutos», «Merio3»,
«IIpsimoe u HempsiMoOe pasBUTHUe», «['aMeTOreHe3 y MJ/IEKOMUTAIOLMX U yesioBeKa», «OCHOBHbIE CTajuy
OHTOreHe3a».

Ob6opyioBaHMe: MUKPOCKOTI, MUKpoTpernapaThl «CriepMaTo301bl MJIEKOTUTAIOIIero», «SlilekneTka
MJIeKOIUTaroLero», «KapuokuHes B KjaeTkax Kopellka JiyKa», MarHUTHas MOZe/b-arivkanus «lenenue
K/1eTKn», Moziesib JIHK, Mozesis MeTaga3HOM XpPOMOCOMBI.

JIabopaTopHbIe H MPaKTHYeCKHe PadoThI:

JlabopatopHasi pabota Ne 3. «HabsroeHrie MUTO3a B K/leTKaX KOHUMKA KOpelLlKa Jiyka Ha TOTOBBIX
MUKpOIIperapaTax».

JlabopatopHasi pabota Ne 4. «/3yueHue CTpOeHHsI TIOJIOBBIX KIeTOK Ha TOTOBBIX MUKpOTIperiapaTax».

Tema 6. Hac/ieACTBeHHOCTE M H3MEHYUBOCTb OPraHU3MOB.

[TpeameT M 3aauM reHeTUKU. VICTOpUsT pa3BUTHUSI TeHETUKU. PoJib LIUTO/IOTUM U SMOpHUOIOTUN B
CTaHOBJIEHWHM TeHeTHKWU. BK/aJ pOCCHICKHMX U 3apy0eKHBIX yUéHbIX B pa3BUTHE TeHeTHKH. MeTozbl
reHeTUKU  (TMOpUJOOTUUECKUM,  I[UTOTeHeTUUeCKUM,  MOJeKy/sipHO-reHeTHueckuii).  OCHOBHbIe
reHeTHYeCKHe NOHATHSA. ['eHeTHUecKass CHMBOJ/IMKA, UCIIO/Ib3yeMasi B CXeMax CKpelljBaHWN.

3aKOHOMEpPHOCTU HacC/e/loBaHUsI TIPU3HAKOB, ycTaHoB/eHHble I['. MeHgeneM. MoHorubpugHoe
CKpelyBaHue. 3aKOH eiMHO00Opa3usi TMOPU/IOB MEpBOr0 MOKojeHus. [IpaBHUIO AOMUHUPOBaHUS. 3aKOH
paciiierieHus pyu3HakKoB. ['nrnoresa uncToTel ramet. [1o/1HOe ¥ HernoJIHOe JOMUHHUPOBaHKe.



JurubpusiHoe CKpelriBaHHe. 3aKOH HE3aBUCHMMOTO HAC/Ie[OBaHUs MPU3HAKOB. LluToreHeTnyeckue
OCHOBbI ~ AWrMOpPUIHOTO  CKpell[MBaHWs.  AHalu3upylolllee  CKpellMBaHUe. Vcrionb3oBaHue
aHA/TM3UPYIOILIET0 CKPEeIMBaHUs JJis1 OTIpe/ie/IeHHs TeHOTUIa 0COOH.

CueruvieHHOe HacrefoBaHue Tpu3HakoB. Pabora T. MopraHa Mo ClLeIuieHHOMY Hac/ieJ0BaHUIO
reHoB. Hapy1ieHune crjerieHysi reHOB B pe3yJibTaTe KDOCCUHIOBepa.

XpOMOCOMHas Teopus HaC/IeICTBeHHOCTU. ['eHeTUUeCKue KapThl.

l'enetuka 1mosa. XpOMOCOMHOe orpefeneHue Iosa. AyTOCOMBI U II0JIOBble XPOMOCOMBI.
['omorameTHble U reTeporameTHble opraHusmMel. HacsiejoBaHve IpU3HAKOB, CLIEIVIEHHBIX C ITOJIOM.

V3meHunBOCTb. BuHipl M3MEeHUMBOCTH: HeHaC/le[CTBeHHass WU Hacle[CTBeHHas. Posmb cpezbl B
HeHacJ/1eJCTBeHHOW M3MeHUYMBOCTH. XapaKTepUCTUKa MOAU(PUKALMOHHON U3MEeHUMBOCTU. BapualjioHHbIN
psifi ¥ BapualMoHHasa KpuBas. Hopma peakuuy nprsHaka. KonmvuecTBeHHble M KaueCTBEHHbIe TIPU3HAKU U
MX HOpMa peakiuu. CBOMCTBa MOAU(PUKALMOHHON U3MEHUYUBOCTH.

HacnenctBeHHasi, WM TeHOTHITYeCKasi, U3MeHUMBOCTh. KomOuMHaTHBHAsE W3MeHUMBOCTh. Meiio3 u
MOJIOBOM  TpOIlecC — OCHOBa KOMOWHATMBHOM HW3MEHUYMBOCTA. MyTal[MOHHasi W3MeHUMBOCTb.
Knaccudukanuss MyTauuii: reHHble, XPOMOCOMHble, TreHOMHble. YacTtora M TPUYMHBI MYyTaLWi.
MyTareHHble (akTOpbl. 3aKOH FOMOJIOTMUECKUX PsAZI0B B Hac/leACTBeHHOM usmeHurBocty H. U. BaBusosa.

BHesiiepHas Hac/1e[CTBEHHOCTb Y U3ME@HUYUBOCTD.

lenetuka uesoBeka. Kapuorun uesmoBeka. OCHOBHble MeTOAbl TeHETUKU  YeslOBeKa:
reHeasioTUYeCcKuid, OJIM3HEIOBbIM, IUTOTeHeTUUeCKUH, OMOXUMHUECKUH, MOJEKYISPHO-TeHeTUUeCKHUM.
CoBpeMeHHOe oripe/ie/ieHre IeHOTUIA: TTI0JTHOreHOMHOe CeKBeHUpOBaHKe, FTeHOTUIIMPOBaHue, B TOM YMCIIe
¢ nomortnpto [1IIP-ananu3a. HacnencTBeHHble 3a00/ieBaHMsI uesioBeKa: reHHble 0osie3Hu, 00Je3HU C
Hac/le[ICTBeHHOW TIpeJpacriosioXKeHHOCTbI0, XPOMOCOMHbIe Oosie3Hd. ComaTuyeckde U TeHepaTUBHbIe
myTarui. CTBOsIOBBbIe K/eTKW. [IpuHIMITBI 370poBOro oOpasa >KW3HH, AWAarHOCTHKH, MPOGHIAaKTUKA U
NleyeHUst TeHeTUYeCKUX Oosie3Hed. MeuKO-reHeTHUeCKOe KOHCYJIbTUpOBaHHe. 3HaueHue MeJULIMHCKOMN
TeHeTHKY B MPeJOTBPAllleHNY 1 JIeYeHHH FreHeTHUeCKUX 3a00eBaHNi uesioBeKa.

JeMoHCTpanuu:

[MToptpetsr: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. UerBepukos, H. B. Tumodees-PecoBckui,
H. N. BaBuios.

Tabmumpl 1 cxeMbl: «MOHOTMOPUHOE CKpEIMBaHHE W ero IUTOreHeTHuYecKas OCHOBa», «3aKOH
pacieryieHuss ¥ ero ILUTOTeHeTUYeckass OCHOBa», «3aKOH UHCTOThI TrameT», «urubpugHoe
CKpelyBaHue», «L[uTosoruueckrie OCHOBBI TUTHOPHUHOTO CKpeIuBaHus», «Meio3», «B3anumogeiicTere
anyenbHbIX TeHOB», «['eHeTMueckue KapThl pacTeHWM, >KMBOTHBIX U 4YesioBeKa», «['eHeTWKa IloJa»,
«3aKOHOMEPHOCTH Hac/ie/l0BaHus, CLETIJIEHHOTO C MO0M», « KaprOTHUIIbI yesioBeKa U >KUBOTHBIX», « Buzbl
M3MeHUMBOCTU», «MojudurkaloHHas W3MeHUMBOCTb», «HacneznoBanue pe3syc-aktopa», «['eHeTnka
TPYII KPOBW», «MyTal[MOHHasi U3MEHUHUBOCTbY.

Ob6opyoBaHue: MOZ|e/Ii-arIMKaluu «MoHorubpuHoe CKpelL1BaHue», «HenosHoe
JIOMUHUDOBaHUe»,  «IurnbpusiHoe  cKpeluBaHWe», «llepeKpECT  XpPOMOCOM», MHKDOCKON U
MUKpornperniapaT «/po3oduna» (Hopma, myTaiuu (HOpMbl KPbIIbeB U OKpacku Tena), repbapuii «I'opox
TTIOCEBHOW».

JIaGopaTopHbIe M MpaKTUYeCKHe padoThI:

JlabopatopHasi pabora Ne 5. «M3yueHue pe3y/sbTaTOB MOHOTHOPHIHOTO U JUTUOPUIHOTO
CKpellMBaHus y 1p030(U/Ibl HA TOTOBBIX MUKpOMperaparax».

JlabopatopHasi pabora Ne 6. «/3yueHue MoOAM(PUKALIMOHHON W3MEHUMBOCTH, ITOCTPOEHHE
BapHAaLMOHHOTO psi/ia U BapyUaLjMOHHON KPUBOW».

JlabopatopHasi pabota Ne 7. « AHa/IM3 MyTaruid y Apo30(dusbl Ha TOTOBBIX MUKPOTIperiapaTax».

[MpakTryeckast pabora Ne 2. «CocTaB/ieHe U aHaIu3 POJOCIOBHBIX UeioBeKa».

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTeXHOJ/IOTHH.

Ceslekjusl KaK HayKa U IpoLiecC. 3apoKJeHre CesleKLiuM U JoMecThkanus. Yuenve H. V. BaBuioBa
0 L[eHTpax MPOUCXOXK/eHNsI 1 MHOT000pasusi KyIbTyPHBIX pacTeHui. LIeHTpbI MPOMCX0oXK/eHNs JOMAITHHX
JKUBOTHBIX. COpT, IOpo/ia, 1ITaMM.



CoBpeMeHHbIe MeTO/[bl CeleKLMH. MacCoBBIi U UHAWBUAYATBHBIN OTOOPHI B CeJIEKL[A PAaCTeHUN U
KUBOTHBIX. OlleHKa 3KCTepbepa. BIM3KOpOJCTBEHHOe CKpellBaHWe — WHOpuAuHr. Yucras JUHMS.
CkpelMBaHWe UHMCTBIX JIMHUHA. ['eTeposuc, Wi rubpupHas cwia. HepojcTBeHHOe CKpeIlyBaHWe —
ayropuauHr. OtpanéHHasi rubpuav3auysi U eé ycriexu. VICKyCCTBeHHBbIM MyTareHe3 W TIOJy4yeHHe
MOJIATINION0B. [IoCTV KeHUs CeleKLUy pacTeHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB.

buorexHosoruss Kak OTpacib IPOM3BOJACTBA. I'eHHass  WH)KeHepusl. OTallbl  CO3JaHUs
pekombuHanTHOM [IHK u TpaHcreHHeix opranu3moB. KierouHass mHkeHepusi. KieTouHble Ky/bTYpBHI.
MUuKpOK/IOHa/IBHOE pa3MHOKeHue pacTeHuH. KionupoBanue BbICOKOITIPO/YKTUBHBIX
CeTbCKOXO035IMCTBEHHBIX OPraHW3MOB. JKOJIOTHUeCKHe W 3Thdeckue mpobsembl. ['MO — reHeTuuecku
MO/M(ULIMPOBAHHbIE OPraHU3MBbl.

JeMoHcTpanmu:

IToptpeter: H. 1. Basunos, 1. B. Muuypus, I'. [I. Kaprieueuko, M. ®. I1BaHOB.

Tabmumpl 1 cxembl: KapTa «LIeHTpBI MPOMCXOX/EHNST W MHOT000pa3wsi Ky/IbTYPHBIX PaCTeHHI»,
«[Topofpl  IOMAITHUX JKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTpanéHHas TruOpuUu3aLuis»,
«Pabotbl akasmemuka M. ®. MBaHoBa», «Ilomuriougusi», «OOBEKTbI OHOTEeXHOIOTHW», «KieTouHble
KYJIbTYPbI ¥ KJIOHUPOBaHKe», «KOHCTpyrpoBaHue U [lepeHOC T'eHOB, XPOMOCOM».

Ob6opyzoBaHue: MyJISDKA TUIOZOB M KOPHEIJIOAOB JUKUX (JOPM M Ky/IbTYPHBIX COPTOB pacTeHUH,
repbapuii «CeslbCKOX035ICTBEHHbIE PACTEHUS».

JIabopaTopHbIe H MPaKTHYeCKHe PadoThI:

OKckypcusi «OCHOBHble MeTO/bI W [IOCTWKEHUSl CeJIeKLMM pacTeHWd M J>KMBOTHBIX (Ha
CeJIeKL[MOHHYI CTaHLMIO, TUIeMeHHYH0 (hepMy, COPTOMCIbITAaTe/bHbIA Y4YacTOK, B TEIVIMUHOE XO3SIICTBO,
nabopaTopuio arpoyHUBEPCUTETa UM HayUyHOTO LIeHTpa)».

11 K/TACC

Tema 1. DBo/IIOIMOHHAsA OHOJIOTHA.

[TpennochiIKM BO3HUKHOBEHHsI SBOJIFOLMOHHON TeOpWH. DBOJIIOLIMOHHASs Teopusi U eé MecTo B
6uonoruu. BiusiHue 3BOIOI[MOHHON TeOPUU Ha pa3BUTHe OHOJIOTHHU U IPYTUX HayK.

CBujgetenbcTBa 3BOMIOLMU. [lasieoHTONMOTMUECKUe: T10C/Ie[j0BaTe/IbHOCTh TIOSIBJIEHHSI BHJOB B
Ta71e0HTOJIOTMYECKOW JIETONUCH, lepexo/Hble (hopMbl. broreorpaduueckre: cxoCTBO U pas3nuuue (ayH U
(10p MaTepuKOB 1 OCTPOBOB.

OMOpuoioruueckrie: CXOACTBA W pa3/iduvs SMOPUOHOB  pa3HbIX BHOB IT03BOHOUHBIX.
CpaBHUTe/IbHO-aHATOMUUECKHe: TOMOJIOTUUHbIe, aHAJOTWYHble, pPyAUMEHTapHble OpraHbl, aTaBU3MBI.
MoJieKy I pHO-O0MOXUMHYECKHe: CXOJCTBO MeXaHW3MOB Hac/Ie[ICTBEHHOCTH U OCHOBHBIX MeTab0/InuecKux
MyTel y BCeX OpraHu3MOB.

OBostouvoHHast Teopusi U. JlapeuHa. [Ipeanockiku BO3HUKHOBEHHs lapBUHU3MA. [IBIKYIIMe CUJTbI
3BOMIIOIMKA  BU0OB 1O [JlapBuHY (M30BITOUHOE pa3MHOXKEHHe TIPH OrPAaHUUYEeHHOCTH PpeCypCoB,
Heoripe/ie/IéHHasi K3MeHUYMBOCTb, 60pb0a 3a CylljeCTBOBaHUe, eCTeCTBeHHbIN 0TOOP).

CunTtetnueckas Teopust 3BomoLuu (CTO) v eé 0CHOBHBIE MTOI0KEHUS.

MukposBostonusi. [Tony/isuys Kak eJUHULIA BU/Ia U 9BOJTIOLMH.

OBwxyiue cunbl (dhakTopbl) 5BOMIOLMKA  BUAOB B Tpupofe. MyTal[MOHHBIM TIpoLecc U
KOMOWHaTUBHAsI U3MEHUHBOCTh. [0y ISI[MOHHbIE BOJTHBI U /ipeiid reHOB. V30511 ¥ MUTPaLVsl.

EcTtecTBeHHBIM 0TOOP — HaIpaB/IsOIIHA (hakTop 3Bo/moLmu. PopmMbl eCTeCTBEHHOTO 0TOOopa.

[Tprcnocob/eHHOCT, OpPraHU3MOB Kak pe3y/bTaT 3BoJIOLUHK. [IpuMepbl mpucriocobyieHuid y
opraHusmoB. ApoMopdo03bl U UIHM0aAarTal[|uu.

Bug u Bugoobpa3oBanue. Kpurepuu Buzga. OcHoBHBIe (hopMbl BHA00Opa3oBaHus: reorpaduieckoe,
9K0JIOTUYECKOe.

MakposBosorusi.  Popmbl  3BOJIOLMU:  (UsIeTUYeCKasl,  WBepreHTHas, KOHBepreHTHas,
napasuiesibHasi. HeobpaTUMOCTh 3BOJTIOLIWY.



[TpoucxoxzaeHre OT HecleLMaau3MpOBaHHBIX MpeAkoB. [Iporpeccupyromas — crienyanusanus.
AjanTuBHas pajuays.

JeMoHCcTpanum:

[Toptpetsr: K. JIunnuel, XK. b. Jlamapk, Y. lapBuH, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, O.
Mrosinep, A. H. CeBepLioB.

Tabmupbl 1 cxembl: «Pa3BUTHe OpraHMYecKoro Mupa Ha 3emsie», «3apOo/bIlM T03BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «®Popmbl 00pbObI 3a cymiecTBoBaHUe», «EcTtecTBeHHBIN 0TOODY»,
«MHoroobpasue copToB pacTeHuii», «MHoOroo6pasue Mopo XUBOTHbIX», «Ilomysiimn», «MyTaluoHHast
W3MEHUMBOCTb», «Apomopdo3bl», «Mguoaganrtaium», «OOmas zgereHeparus», «JIBYDKYI[He CHJIBI
IBomOLMM», «Kapra-cxema Mapuipyrta mnyTeiectBus Y. JlapBuHa», «boppba 3a cyllecTBOBaHUe»,
«[TpucrocobmeHHOCTs ~ opraHu3MoB»,  «['eorpaduyeckoe  BujooOpa3oBaHUe»,  «IKOIOTUUECKOE
BUZI000pa3oBaHue».

Ob6opyznoBaHMe: KOJUTEKLUsI HACEKOMBIX C Pa3/IMUHBIMHU THUIIAMK OKpPacku, Habop TJIOZOB U CeMsiH,
KosieKiusi «IIpyuMephl 3all{UTHBIX MPUCIIOCOO/IEHUIM Y >KUBOTHBIX», MoZe/lb «OCHOBHbIE HampaB/ieHus
3BOMIOL[UM», 00BEMHast Mofiesib « CTpOeHHe TOJIOBHOTO MO3ra TT03BOHOUHBIX».

buoreorpaduueckasi kapra mMupa, KosieKuuss «@®opMbl COXPaHHOCTU HCKOIAEMbIX >KUBOTHBIX U
pacTeHUi», MoZiesb anriuKaLus «[lepekpéct XxpoMocom», Ba)KHble TipernapaThl «Pa3BUTHe HACEKOMOI0»,
«Pa3BuTHe nArymKkn», MUKponpenapar «/lpo3oguna» (HopMa, MyTaljui (JOPMbI KPbLIbEB U OKPaCKU Tesa).

JIabopaTopHbIe H MPaKTHYeCKHe PadoThI:

JlabopatopHasi pabota Ne 1. «CpaBHeHHe BU/IOB 110 MOP(}0/IOTHUeCKOMY KPUTEPUIO».

JlabopatopHasi pabota Ne 2. «OrmucaHue MPUCITOCOO/EHHOCTH OpraHu3Ma U eé OTHOCHUTEeTbHOTO
XapakTepar.

Tema 2. Bo3HMKHOBeHMe U pa3BUTHe )XM3HU Ha 3emJie.

[loHayuHble Mpe/icTaB/ieHUsl O 3apOXKeHUU >XKU3HU. HayuHble runoTe3bl BO3HUKHOBEHUS JKU3HU Ha
3emsie: abuvoreHe3 W MaHCIiepMusi. XUMHAYecKasi SBOJIOLMsA. AOHOTeHHbBIN CHHTe3 OpraHNYeCKHX BeIecTB
Y3 HeopraHM4eCcKuX. JKCIepuMeHTa/lbHOe MOATBEp)KJEeHNe XMMUYeCKOW 3BO/MOLMU. HauasnbHble STarbl
Ouonornyeckoir sBomonun. [wunoresa PHK-mmpa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp U
BO3HHUKHOBEHHE MPOTOK/IETKHU. [IepBbie K1eTKM 1M UX 3BomoLus. PopMUpOBaHKe OCHOBHBIX IPYMI XKUBBIX
OpraHu3MOB.

Pa3Butue xu3HM Ha 3emse 1o 3paM U nepuogam. Karapxel. Apxelckas U MPOTepPO30MCKas 3pbI.
[aneosoiickasi 3pa ¥ e& TepuUOAbl: KeMOpPWICKHN, OpJOBUKCKWM, CUMyPUHCKUN, /I€BOHCKUM,
KaMeHHOYT0JIbHbIN, TIePMCKUMN.

Me3o0301CKast 3pa U eé epuofbl: TPUaCOBBIN, FOPCKUM, MEeJIOBOU.

KaliHo3oiicKasi 5pa 1 eé repuo/ibl: NajieoreHOBbIM, HEOTeHOBbIM, AHTPOIIOT€HOBBIM.

XapakTepuCTMKa KaMMara M TeOoJorMYeCKUX IpoleccoB. (OCHOBHbIe 3Tanbl  3BOJIOLAU
pacTUTeNbHOTO Y >KMBOTHOTO MHpa. Apomop¢o3bl y pacTeHWW W >KUBOTHBIX. [losiBieHue, pacuBeT U
BbIMHMPAaHUe TPYIIIT )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa’keHue 3BOJOLMU. OCHOBHbIE CHCTeMaTH4eCKUe TPYIIIIbI
OpraHu3MOB.

OBo/MOLMS YesioBeKa. AHTPOIOJIOTHSI KaK Hayka. Pa3BuTue TmpefCcTaBlIeHUd O MPOUCXOXKIEHUU
yesnoBeka. Metogpl u3yuyeHHMs aHTporioreHe3a. CXOfCTBa UM pasIduMsl 4ejOBeKa M JKUBOTHBIX.
CurcreMaTHuecKoe MoJI0’KeHUe ueloBeKa.

HBwxyiue cuibl (dakTopel) aHTporioreHesa. HacnesncTBeHHass M3MEHUYMBOCTb M €CTECTBEHHBIM
ot6op. OO61ecTBeHHBIN 00pa3 KU3HU, U3rOTOBJIEHUEe OPYJUM TPY/a, MbIILJIeHHe, peyb.

OcHoBHBIE CTa[VM W BETBU 35BO/IOLIMM YeslOBeKa: aBCTpanonuTekd, Yenosek ymesnbii, YenoBek
npsMoxo Ak, YenoBek HeaH/iepTaibCKUid, YenoBek pa3yMHbIi. Haxo Ky MCKOMaeMbIX OCTaTKOB, BPeMs
CyIIeCTBOBaHus1, 06/1aCTh pacrpocTpaHeHusi, 00BEM TOIOBHOTO MO3ra, 00pa3 KU3HH, OPYAHSI.

YenoBeueckre pacbl. OCHOBHBIe Oo/bIIMe Ppachl: eBporeougHas (eBpasuiicKas), Herpo-
aBCTpasioniHast (3KBaTOpHa/ibHasi), MOHTOJION/IHAs (a3UaTCKO-aMepUKaHCKast). UepThl IPHUCTIOCOOIEHHOCTH



Tpe/iCTaBUTe/Ield Yesl0BeueCKUX pac K YC/IOBUAM CylecTBoBaHus. EQUMHCTBO yenoBeueckux pac. Kpurtuka
pacusma.

JeMoHCcTpanum:

[TopTpetsl: ®. Peau, JI. Ilactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. /lapBuH.

Tabmumpl 1 cxeMbl: «Bo3HukHOBeHHe COJ/THEUHOM CHCTeMbl», «Pa3BUTHe OpraHMYecKOro MHpa»,
«PacturenbHas kietka», «KuBoTHasi KiaeTka», «[IpokapuoTuueckas KieTka», «CoBpeMeHHasi CUCTeMa
OpraHn4yeckoro Mupa», «CpaBHeHHMe aHAaTOMUYECKWX UepT CTPOeHHsl YeloBeKa W ue/l0BeKOOOpa3HbIX
00e3bsiH», «OCHOBHble MeCTa I1a/leOHTOJIOTUYeCKUX HAaXO0JOK TIIpeJJKOB COBPEMEHHOr0 4Ye/loBeKa»,
«/IpeBHel1Me moan», «/peBHue moan», «IlepBble COBpeMeHHbIe JI0An», «UesoBeueckue pachbi».

Ob6opypoBanue: myaskd «[IpoucxokzeHre uesioBeka» (OIOCTbI aBCTpasoONMTeKa, MUATEKAHTPOIIa,
HeaHZlepTasblia, KPOMaHbOHI[A), CJIETIKK WM M300paKeHWsi KaMeHHBIX OpY/Hi TIepBOOBITHOTO ueoBeKa
(xamHU-yoMMIEepkl, pybua, ckpebsa), TeoXpoHoOrHUecKasi Tabsunia, Kouaekius «DopMbl COXPaHHOCTH
VICKOIIaeMbIX )KMBOTHBIX U PACTeHUW».

JIaGopaTopHbIe M MpaKTUYeCKHe padoThI:

IMpaktuyeckass pabora Ne 1. «V3yueHWe HCKOTIAeMBbIX OCTaTKOB paCTeHWH W >KUBOTHBIX B
KOJIJIEKLIAAX» .

OKCKypcusi «DBOMIOLMS  OpPraHUYeckoro Mupa Ha 3emsie» (B eCTeCTBEHHO-HAyYHbIM WM
KpaeBe/lueCKuii Mmy3eii).

Tema 3. Opranusmsl 4 OKpyKawias cpeja.

OKonorusi Kak Hayka. 3aflaud M pasfiesibl 5KOJOTMU. MeTo/bl 3KOJ0TrMYeCKUX HWCC/Ie0BaHUM.
OKO/I0rMuecKoe MUPOBO33peHHe COBPEMEHHOI'0 YeJIOBeKa.

Cpe/ibl 00MTaHMsI OPraHM3MOB: BOZIHAsl, HA3eMHO-BO3/IyIIIHAs1, [TOUBEHHasi, BHyTPUOPraHU3MeHHasl.

Oxonornyeckre (akropsl. Knaccrudukanys skomoruuecknx akropos: abuoTnueckue, OMOTHUECKHEe
Y aHTponoreHHble. [lelicTBUe 5K0/I0rMYecKuX ()akTOpOB Ha OPraHU3MBl.

Abuotnueckre (akTOpBI: CBeT, TeMIiepaTypa, BaaKHOCTb. Portorepuogmsm. IIpucrmocobienus
OpraHu3MOB K JIeMCTBHIO0 abUOTUYeCKUX (aKTOpPOB. Buosornueckie puTMel.

Buornueckne ¢akTopbl. Bugpsl OMOTHYECKHMX B3aMMOJEMCTBUNA: KOHKYDEHLHs, XWIIHAYeCTBO,
cumbuo3 u ero Qopmbl. IlapasuTusMm, Kooriepanusi, MyTyaqu3M, KOMMeHCanu3M (KBapTHPaHCTBO,
Hax/ieOHUUeCTBO). AMeHCanv3M, HeWTpaivM3M. 3HaueHWe OHOTHUeCKUX  B3aUMOZEWCTBUHM /st
CyILL|eCTBOBaHUsI OPTaHHW3MOB B IPUPO/IHBIX COODII[eCTBaX.

OKOIOrMYeCcKre XapakTepUCTUKU Tonyasaiuu. OCHOBHBbIE TOKa3aTeau IMOMYJ/ISIUU: YMC/IEHHOCTD,
MJIOTHOCTb, POX/1aeMOCTb, CMEPTHOCTb, MPUPOCT, MUrpaLys. JJMHaMUKa YMC/I€EHHOCTH TOMYJSLUUA U eé
peryJsnys.

JeMoHCTpanuu:

[Moprpetsl: A. I'ymbonbar, K. @. Pynbe, 3. 'ekkerns.

Tabmuupbl U cxembl: Kapta «[IpupogHble 30HBI 3eMan», «Cpelbl OOUTAaHUSI OPraHU3MOB»,
«®Poronepuoausm», «llonmyasimn», «3aKOHOMEPHOCTH POCTa YWC/IEHHOCTH TMOMyJsLUM HH(QY30pUU-
Tybenbku», «IIuilieBble Lemnm».

JIabopaTopHbIe H MPaKTHYeCKHe PadoThI:

JIabopatopHasi pabora Ne 3. «Mopdosnoruueckre 0coOEHHOCTH pacTeHWH M3 pasHbIX MeCT
oOUTaHUs».

JlabopatopHasi pabota Ne 4. «BnusiHe cBeTa Ha POCT U Pa3BUTHE UePEHKOB KOJleyca».

[MpakTryeckast pabora Ne 2. «[ToCUET MIOTHOCTH MOMYJISILUNA Pa3HbIX BU/IOB PaCTEHU».

Tema 4. Coo0111ecTBa ¥ 5K0/I0THYeCKHEe CHCTeMBI.

CoobmiectBo opraHusmoB — OwuornieHo3. CTpPyKTypbl OuorleHO3a: BH[OBasi, MPOCTPaHCTBEHHas,
Tpoduueckas (ruieBast). Bugbi-gomuHaHThl. CBsA3U B OUOLIEHO3e.

OKonornyeckve cucTeMbl  (9Kocuctembl). [loHaTtme 00 9KocucteMe U OuoreorjeHose.
@DyHKIMOHAIbHbIE KOMIIOHEHTbI SKOCHCTEMBbI: MPOAYLIEHTbl, KOHCYMEHThI, peAyLeHTbl. Kpyrosopor
BelleCTB U MOTOK Hepruu B 3Kocucteme. Tpoduueckue (MuiLeBble) YPOBHU 3KOCUCTeMBl. [IuilieBble Lienu
u cetu. OCHOBHble TIOKa3aTesd SKOCUCTeMbl: OuoMacca, TMpOAYKLUS. OKOJIOTHYeCKWe TUPaMUJbL:

10



MPOJYKLIMY, YMC/IEHHOCTH, 6roMacchl. CBOWCTBA 9KOCUCTEM: YCTOMUMBOCTb, CAaMODETYJISLHs, pa3BUTHe.
Cykueccusl.

ITpuposHble  3KOCMCTeMBbl. OKOCHCTEMbl 03€p M peK. OKOCHCTeMa XBOWHOIO WU
LLIMPOKOJIMCTBEHHOTI O Jieca.

AHTpOTIOTeHHBIE ~ 3KOCUCTeMBbl.  ArposkocucTeMbl.  Ypboskocuctembl.  Buosormueckoe U
X03s1CTBEHHOE 3HaueHUe arpoIKOCUCTEM U YPOOIKOCHUCTEM.

Buopa3HoobOpa3ue kak akTop ycCToMuuMBOCTH 3KocucTeM. CoxpaHeHHe OHMOIOTHUECKOTO
pasHoobpasus Ha 3eMie.

Yuenne B. V. BepHagckoro o Ouocdepe. I'panuupl, coctaB u CTpykTypa Oumocdepsl. KuBoe
BemlecTBO U ero (QyHkuuu. OcobeHHOcTH OuMOCcdepsl Kak r100ambHOM 3KOCHCTeMbl. [JuHamMuuyeckoe
paBHOBecHe U oOpaTHasi CBsi3b B Omocdepe.

KpyroBopoThl BellleCTB U OHOreoXvMHUUecKHe LUKJIbI 371IeMeHTOB (yryiepoja, a30oTa). 30HaJTbHOCTh
6uocgeprr. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Ouocdepe 3emnn. AHTporioreHHble u3MeHeHusi B Ouocdepe. I'obanbHble
9KOJI0THYeCcKue MpobIeMsl.

CocyiiecTBoBaHHe TpUpPOAbl U uesioBeuecTBa. CoxpaHeHWe Ouopa3HOOOpa3vsi KakK OCHOBA
ycroiunBocTH Ouoctepsl. OCHOBa PpaliOHAaBHOTO YTIpaB/ieHWs TPUPOAHBIMH DpeCcypcaMu | HX
rcnosnb3oBaHue. [locTikeHUs: OMOIOTUY M 0XpaHa TIPUPO/bI.

JeMoHCcTpanum:

[Toptpetsl: A. k. Tenciu, B. H. Cykaués, B. 1. BepHaackui.

Tabmuubt w1 cxembl: «[lumieBble 1enu», «BUOLEHO3: COCTaB U CTPYKTypa», «IIpupogHbie
coobiectBa», «Llermu mutaHusi», «OKoyoruueckas nipamuzia», «buocdepa U uenoBek», «IKocUCTeMa
LIMPOKOJIMCTBEHHOT0 Jieca», «OJKOCHCTeMa XBOWHOrO Jjeca», «bHOLeHO3 BOJOEMa», «ArpOLIEHO3»,
«[IpumepHbIe aHTPOIIOTeHHbIe BO3/IeMCTBYSI Ha IPUPOLY», «BakHelIIMe UCTOYHUKY 3arpsi3HeHHsI BO3/lyXa
Y TPYHTOBBIX BOZ», «IlouBa — BakHeMIIasi cocTaBssitomjasi 6rocdepsbi», «DakTopbl Jerpafauy MouB»,
«[TapHuKOBBI 3¢ dexT», «PakTOpbl PaJUOAaKTUBHOIO 3arpsi3HeHusi O6uocdepbi», «OOIIass CTPyKTypa
ouochepr», «PacmpocTpaHeHue >Xu3HU B OWochepe», «O30HOBBIM 3KpaH Ouocdepni», «KpyroBopoT
yriepoja B 6uocdepe», «KpyroBopoT a3oTa B IIpUpojie».

OOGopyoBaHMe: MoOZe/b-allIIMKaLMs ~ « TulmuHble  OWOIleHO3bI», Tepbapuii  «PacTutenbHbIe
coobiriectBa», KosneKuu «bBuoleHo3», «BpeguTenu Ba)KHEHMIINX CeIbCKOXO3SHUCTBEHHBIX KYJIBTYDP»,
repbapyi ¥ KOJIJIEKLIMM PacTeHWH W >KWBOTHBIX, TIPUHAJJIEKallye K Pa3HbIM 3KOJOTHYECKHUM TpPyIam
ofgHoro Buza, KpacHasi knura Poccuiickoii ®efeparium, n3o0pakeHUsi OXpaHseMbIX BH/IOB pacTeHUU U
JKUBOTHBIX.
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INTAHMPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI I10 BMOJIOI'M HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNA

Cormacao @T'OC COO, ycraHaB/iMBalOTCs TpeOOBaHUS K pe3y/bTaTaM OCBOEHHsI 00yuarol[uMuCs

Iporpamm cpefiHero obirero o6pasoBaHus: TMYHOCTHBIM, MeTalpeIMETHbIM U I1PeJMETHBIM.
JINMYHOCTHBIE PE3YJ/IbTATbBI

B cTpyKType JIMUHOCTHBIX pe3yJ/bTaTOB OCBOEHUs IpefMeTa «bHOJIOrUsS» BblJe/IeHbl Clefyrolue
COCTABJISAIOIIME: OCO3HAaHWE O0YYarOlUMUCS POCCHUMCKON TPaKZAHCKOW WIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIIpe/ie/ieHHI0, HaJlMule MOTHBALMU K 00yueHHIo Ouosoruu,
1jeJIeHarpaBIeHHOe Pa3BUTHE BHYTPEHHUX yOEXKIEeHWI JTMYHOCTH HAa OCHOBE K/TFOUEBBIX I|EHHOCTEeH U
MCTOPUYECKUX TPaJIMLid pa3BUTHSI OHOJIOrMYeCKOro 3HaHUsl, FOTOBHOCTb U CIIOCOOHOCTb 0Oyuaromuxcst
PYKOBO/ZICTBOBATbCSI B CBOEM [1eSITeIbHOCTH 1{eHHOCTHO-CMBIC/IOBBIMU YCTaHOBKaMH, NMPUCYLLIMMU CUCTeMe
buonornyeckoro obpasoBaHusi, HalMyre 5K0JI0TMUeCKOro MpaBOCO3HaHMsI, CTIOCOOHOCTH CTaBUTh Lie/U U
CTPOMTH XV3HEHHBIE I1/1aHbl.

JINYHOCTHBIE pe3yJ/bTaTbl OCBOEHUs mpeiMeTa «buosorusi» AOCTUraroTCs B e[MHCTBe yueOHOW U
BOCIIMTATe/IbHOU [eSITe/IbHOCTU B COOTBETCTBUM C TPAZULIMOHHBIMA POCCHUMCKMMH COLIMOKYJ/IBTYPHBIMH,
VCTOPUYECKUMH M [JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHM, NPUHATBIMH B 0OIlecTBe IpaBWIaMM U
HODMaMH TIOBeZIeHUs] 1 CIIOCOOCTBYIOT MpOLIeECCaM CaMOITIO3HAHMSI, CAMOBOCIIMTAHUSI U CAMOPAa3BUTHS,
pasBUTHsI BHYTPeHHel MMO3ULUK JIMYHOCTH, NIaTPUOTH3Ma, YBaKeHHUs K 3aKOHY U IIPAaBOMNOPSKY, Ye/I0BeKy
TPy/ia ¥ CTapIleMy TIOKOJIEHUIO, B3aUMHOTO YBa)KeHHs1, 0epe>KHOT0 OTHOIIEHUs K KY/IbTYPHOMY HacC/IeJHO
Y TpaIuL{MsIM MHOTOHAL[MOHAIBHOr0 Hapoza Poccutickoit ®efiepaliuy, IpUpo/e U OKpYsKarolllel cpefie.

JIngHOCTHBIE pe3ynbTaThl OCBOeHWs yueOHOro mipeamMera «buosorvs» [JO/DKHBI OTPaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH 0OyYaroIIMXcsl pyKOBO/JCTBOBAThCSI COOPMUPOBAHHOM BHYTPeHHe! Mo3uLveit
JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAlWH, TTI03UTUBHBIX BHYTPEHHUX yOe)KIeH!, COOTBETCTBYIOIINX
TPaJIMLIMOHHBIM L[€EHHOCTSIM POCCHMCKOro oO0IlecTBa, paciiMpeHHe >XM3HEHHOTO OIbITa W OIbITa
JlessTe/IbHOCTU B TIpOLiecCe peanu3aliiy OCHOBHBIX HallpaBleHWN BOCIMTATe/IbHOW JesaTe/IbHOCTH, B TOM
4yuC/le B 4acTu:

1) rpaxaaHCKOro BOCIIUTAHUS:

Cc(OPMUPOBAHHOCTb TPAKAAHCKOW TO3ULIMM 00yuarolerocss Kak akTHBHOIO U OTBETCTBEHHOTO
YjieHa POCCUICKOTO 00I1ecTBa;

0CO3HaHMe CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTeH, yBakKeHHe 3aKOHa U IIPaBOIIOpsi/IKa;

TOTOBHOCTb K COBMECTHOM TBOPUECKOU esATebHOCTH TP CO3JaHUM yueOHBIX MPOEKTOB, pPelleHnH
yueOHBIX U [103HaBaTe/IbHbIX 3a/jay, BbITIOJIHEHUH OHMOI0rnYecKrX KCI1epUMEHTOB;

CIIOCOOHOCTH OTpe/ieNiATh COOCTBEHHYIO TIO3ULHIO TI0 OTHOIIEHHIO K SIBJIEHHSIM COBPEMEeHHOM >KU3HU
U OOBICHATE €€

yMeHHe YUHTHIBaTh B CBOMX JJEMCTBHUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOZENCTBUS JIFOAei
C pasHbIMHU YOeXXileHUsIMH, Ky/IbTYPHBIMU LIEHHOCTSIMU 1 COLIMA/IbHBIM 10/10)KEHHEM;

TOTOBHOCTH K COTPYZHHUYECTBY B TIPOLIECCE COBMECTHOTO BBITIOTHEHUs YUeOHBIX, T03HABaTe/TbHBIX U
UCC/Ie/|0BaTe/IbCKUX 3a/layu, YBa)KUTE/JIbHOTO OTHOLIEHHSI K MHEHHUIO OIMOHEHTOB IpU 00CyKAeHUU
CTIOPHBIX BOTIPOCOB OHO/IOTMYECKOTO COZIePKaHMST;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM [lesiTe/IbHOCTH;

2) NaTpUOTHYECKOr0 BOCIUTAHMA:

Cc()OPMHPOBAHHOCTb POCCUMCKOM I'PaKJAHCKON WAEHTUYHOCTH, NaTPUOTU3Ma, YBaXKEHUSI K CBOeMY
HapoJy, YyBCTBa OTBeTCTBEHHOCTHU Iepef, PoguHOM, ropocTy 3a CBOU Kpal, CBOXO PoinHY, CBOM S3BIK U
KYJ/IbTYPY, IIPOILJIOe Y HACTOsILee MHOTOHALlMOHa/IbHOr 0 Hapoja Poccuy;

LIeHHOCTHOE OTHOIIIeHHe K NTPUPOAHOMY HaC/IeJUI0 U MaMATHHUKAaM IIPUPOJBI, JOCTWKeHUsM Poccun
B HayKe, UCKYCCTBe, CII0pTe, TeXHOJIOTUsX, TPYAe;

CIIOCOOHOCTh OLIeHMBATh BKJ/AJ, POCCHHCKMX YUYéHBIX B CTaHOB/IEHWe W pa3BUTHe OWosoruy,
MOHUMaHUs 3HaueHHsi OMOJIOTMM B T03HAHUM 3aKOHOB IPUPO/bI, B JKU3HU YejloBeKa U COBPEMEHHOIO
o011ecTRa;

uzleliHast yOeXEHHOCTb, TOTOBHOCTb K C/IY)KeHHMIO U 3aijure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro

cynn0y;
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3) IyXOBHO-HPABCTBEeHHOT'0 BOCITUTAHHUSA:

0CO3HaHMe JyXOBHBIX LIeHHOCTel pOCCUICKOT0 Hapo/a;

cOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/IeHMS;

CMOCOOHOCTh OLleHMBAaTh CUTyalMl0 U TPMHUMaTh OCO3HAaHHbIE pellleHHs, OpPUeHTHUPYSCh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMBI U LJeHHOCTH;

0CO3HaHMe JIMYHOTO BK/aJja B IOCTPOeHUe yCToluMBOro Oy ylero;

OTBETCTBEHHOE OTHOILEHWe K CBOUM pOJUTENSIM, CO3/JaHUI0 CeMbHM Ha OCHOBE OCO3HAHHOTO
NIPUHSTHS LIeHHOCTel ceMelHOM JKHM3HU B COOTBETCTBUM C TPaJULIUsAMU HapooB Poccuu;

4) 3cTeTH4eCcKOro BOCIIMTAHHA:

5CTeTUYeCKOe OTHOLIEeHUe K MUPY, BK/IFOUasi 3CTETHKY ObITa, HAYYHOrO ¥ TEXHUYECKOI'0 TBOPUYECTBa,
CTIOpTa, TPY/a, 001[eCTBEHHBIX OTHOILIEHUH;

TIOHMMaHHe 3MOLIMOHAIbHOIO BO3/eMCTBUSI KUBOM MPHPO/IbI U e 1IeHHOCTY;

TOTOBHOCTh K CaMOBBIDaKEHHWIO B DPAa3HBIX BHJAX HCKYCCTBA, CTPeM/IEHHE TMPOSB/ISATh KauecTBa
TBOPUECKOH JIMYHOCTY;

5) ¢usnyeckoro BocnuTaHWA, (POPMHPOBAHHUS KYJbTYPbl 3/0POBbSI W 3MOLMOHA/IHLHOIO
Os1aromostyuusi:

MOHMMaHWe W peanu3alus 340poBoro u Oe3omacHoro obpa3a >Ku3HM (370pOBOe ITHTaHWE,
cobJtro/ieHre TUrMeHnueckuX NpaBuil U HOpM, cOasaHCHPOBAaHHBIN PeXXUM 3aHSTUMN U OT/bIXa, peryJspHast
¢usnueckass akTUBHOCTh), OEpe>KHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILEHUsI K COOCTBEHHOMY
¢bu3ruecKoMy U MCUXUUECKOMY 370POBbIO;

MOHUMaHWe LIEHHOCTH TIPaBW/ WHMBH/YaTbHOTO W KOJUIEKTUBHOTO 0€30TacHOro TOBeJeHHsl B
CUTYaLUsIX, YTPOXKAIOIMX 3[J0POBbIO 1 )KU3HU JTHOJiel;

0CO3HaHHe TIOC/IeICTBUA M HETIPUSITHSL BPeIHBIX TPUBBIYEK (YIOTpebsieHnsT ajKorosisi, HApPKOTHUKOB,
KypeHus);

6) TPYAOBOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY[y, OCO3HaHUe LIeHHOCTH MacTepCcTBa, TPyAo0/tobue;

TOTOBHOCTb K AaKTHUBHOW [IeITEIbHOCTH TEXHOJIOTHUECKOH W COLMaJbHON HAarpaBIeHHOCTH,
CIOCOOHOCTh MHULIMMPOBATh, [7IaHUPOBaTh U CAMOCTOSITE/IBHO BBITIO/IHATH TaKylo /lesiTe/IbHOCTb;

MHTepeC K Pa3/uuHbIM cepaM npodecCcoHaTBHON e TebHOCTH, yMeHHe COBepIIaTh 0CO3HAHHBIN
BbIOOp OyAy1Leit mpodeccuy U pean30BbIBaTh COOCTBEHHbIE )KU3HEHHBbIE TIaHbl;

TOTOBHOCTb U CITIOCOOHOCTBb K 00pa30BaHMI0 ¥ caM000Pa30BaHMIO Ha TIPOTSHKEHUU BCel JKHU3HMY;

7) 9K0JIOTMYeCKOr0 BOCIIUTAHHUS:

9KOJIOTUYeCKH IiesiecooO0pa3Hoe OTHOIIeHNe K MPHUPO/e Kak CTOUHUKY JKU3HU Ha 3emsie, OCHOBe eé
CyLLleCTBOBaHUS;

TIOBBILIIEHHEe YPOBHS 9KOJIOTHUECKOHN KY/IbTYpPbI: IpUOOpeTeHre OMbITa MJIAHUPOBAHUS TTOCTYITKOB U
OL{eHKM UX BO3MOJKHBIX TIOC/IeICTBUM JIJIs1 OKPY»Katollleil cpefibl;

0CO3HaHMe T7100a/IbHOT0 XapaKTepa SK0JIOTHUeCKHUX MPob/ieM U MyTel UX pelieHws;

CMOCOOHOCTh UCII0/Ib30BaTh IpHoOpeTaeMble NPU H3yueHWH OMOJIOTMM 3HAHUS U yMeHUs TIpU
peileHur TIpo0sieM, CBSI3aHHBIX C PpajMOHAJbHBIM TPUPOZONOIb30BaHueM (CoOsroileHre  TIpaBUT
TOBeJleHUs] B TIPUPOJie, HarlpaBjeHHbIX Ha COXpaHeHWe paBHOBeCUs] B JKOCHCTeMaX, OXpaHy BH/IOB,
sKocHucTeM, brocgepsr);

aKTUBHOe HeIpusiTHe [eNCTBUM, NPUHOCSLIMX BpeJ OKpYy)Karollell NPUPOAHOW cpefie, yMeHHe
MIPOTHO3MPOBAaTh HeO/IaronpusTHeIe SKOJIOTHYECKHe TI0CAe[CTBUSI TIpeANpPUHUMAeMbIX [AeHCTBUN W
npeZloTBpalLaTh UX;

Ha/Muye pa3BUTOTO KOJIOTHUECKOTO MBILUIEHHs, YKOJOTUYeCKOW KY/IbTYPhbI, OIbITa AeSTeTbHOCTH
9KOJIOTMYeCKOW  HarlpaB/eHHOCTH, YMeHHsI  DYKOBOJCTBOBaTbCS MMW B TI03HaBaTe/IbHOMH,
KOMMYHUKAaTBHOM M COLIMA/JIbHOM TIPAKTHKEe, TOTOBHOCTU K YYaCTHIO B TIPAKTHUECKOW [esTeJbHOCTU
5K0JIOrMUeCcKol HarpaBIeHHOCTY;

8) HeHHOCTH HAYYHOT0 NMO3HAHNA:
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cOpMHUPOBAaHHOCTh MHUPOBO33pPEHHs, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YDOBHIO Pa3BUTHSI HayKU
U 00IL[eCTBEHHO!N MpPaKTUKH, OCHOBAHHOTO Ha JIMajore KyJbTYp, CIIOCOOCTBYIOIErO OCO3HAHUIO CBOETO
MeCTa B MMOJIMKYJ/IbTYPHOM MUPE;

COBEepILEHCTBOBAaHHE SI3bIKOBOM M UMTATeIbCKON KY/JIbTYPHI KaK CpeJCTBa B3aUMOJEHCTBUS MEXIY
JFOIbMU ¥ TI03HAHUST MUPa;

TIOHMMaHKe crielUKA O1O0JIOTHH KaK HayKW, 0CO3HaHUsI eé€ po/i B (JOpMHUPOBAHUU PaliOHA/IBHOTO
HAyYHOT'O MBIIIEHNs, CO3[AHHH IIeJIOCTHOTO TIpeZCTaB/IeHuss 00 OKpYy’KarolieM MUpe KakK O eUHCTBe
NIPUPOJBI, uesioBeKa M 0OIlecTBa, B TIO3HAHWM IPHUPOJHBIX 3aKOHOMEPHOCTeH W pelleHWd MpobsieM
COXpaHEeHUs TIPUPOTHOTO PaBHOBECHST;

yOeXX1EHHOCTb B 3HAYMMOCTH OMOJIOTHUH [/ COBpEMEHHOW LMBU/IM3alUu: 0OecriedeHHss HOBOTO
YPOBHSI Pa3BUTHs MeJULIMHBI, CO3/JaHre TIePCTIeKTUBHBIX OMOTEXHOIOTHM, CITIOCOOHBIX pellaTh pecypCHbIe
npo06JieMbl pa3BUTHs Uel0BeYeCTBa, MOMCKA IyTel BBIXOJA M3 IJI00ANbHBIX KOJOTHUECKUX NpoOyieM U
obecrieueHusi Tepexofia K YCTOWYMBOMY DAa3BUTHIO, PaljMOHAIbHOMY WCIIO/Ib30BAHUIO TIPHUPOJHBIX
pecypcoB ¥ (OPMHPOBAHMIO HOBBIX CTaH/IapTOB JKU3HHU;

3aMHTePeCOBAaHHOCTH B MOJTyYeHWU OMOJIOTMUeCKUX 3HAHWH B LIeJISIX TIOBBIIIeHUS 001[el Ky/IbTypBHl,
eCTeCTBEeHHO-HAayYHONH TPaMOTHOCTH, KaK COCTaBHOW YacTH  (YHKIMOHA/JBHOW  T'PaMOTHOCTH
oOyyarorumxcs, opMupyeMoii ipu “3yueHnr OHoIoruy;

MOHMMaHKe CYLTHOCTH METO/IOB I103HAHUS, UCTIO/b3YeMbIX B eCTEeCTBEHHBIX HayKaX, CIIOCOOHOCTU
WCII0/Ib30BaTh TI0/IyYaeMble 3HaHWS [/ aHaau3a W OObSCHEHWsl sIBJIEHHH OKpY)Kalollero mupa |
MPOMCXOZAIIMX B HEM H3MeHeHWi, yMmeHHe [esaTh 0DOCHOBaHHBIE 3aK/IOUeHHWsi Ha OCHOBe HAYUHBIX
(haKTOB 1 UMEIOIINXCS IJAHHBIX C L[eJIBI0 TTO/TyUeHHs! JOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HCIIO/Ib30BaTh OHOIOTMYeCKHe 3HaHUs [JJIs1 pelleHHs mpoOsieM B
peanbHBIX KU3HEHHBIX CUTYaLWsX;

OCO3HaHHe I|eHHOCTH Hay4HOH [esTe/lbHOCTH, TOTOBHOCTb OCYIIEeCTBJSATh IPOEKTHYIO U
MCCJIe/JOBaTebCKYIO /1esiTe/TIbHOCTh MHAWBUAYAIBHO U B TPYTIIE;

TOTOBHOCTh U CTIOCOOHOCTH K HeIpephIBHOMY 00pa30BaHHIO M CaMO00Opa30BaHHIO, K aKTHUBHOMY
TIO/TyYeHHUIO0 HOBBIX 3HAaHUM 10 OHMOJIOTUH B COOTBETCTBUM C )KU3HEHHBIMHU TIOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MertanpeMeTHbIe pe3y/bTaThl OCBOEHUSI yueOHOro rpeaMeTa «bHoOMOTHs» BKIIOYAKOT: 3HAUUMbIe
s (opMHUpOBaHUS  MMPOBO33peHHs]  OOYyYarlUXCs  MeXJUCLUIIMHApHbIe  (MeXXIpeJMeTHbIe)
oOIieHayuHble TOHSTHS, OTPa’Karollye I[eJIOCTHOCTh HAYYHOM KapTHHBI MUpa U Crelu(uKy MeTo/0B
MO3HAHMSI, WCIIOb3yeMbIX B eCTeCTBeHHbIX HayKax (BeIlecTBO, SHeprus, siBJieHHe, TpOoLiecC, CHUCTeMa,
HayuyHbIi (DaKT, TIPUHIIWII, TUTOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpHWs, HCC/Ael0OBaHUe, HabJIoJeHue,
v3MepeHHe, SKCIepUMeHT W [pYrux), yHUBepca/ibHble YyueOHble JelcTBUs (TIO3HaBaTesbHbIE,
KOMMYHUKaTHBHBIE, PETY/IATHBHBIE), 0OecrieunBaroiie hopMupoBaHre GyHKIIMOHA/ILHOW IPAMOTHOCTH U
COL[MA/IbHOM KOMIIeTeHI[UM OOydarouxcsi, CriocOOHOCTb 00yuaroIMxcsi UCI0J/b30BaTh OCBOEHHbIe
MEXUCIIUTIITMHADHbIE, MHDOBO33pDEHUEeCKWe 3HaHHSI W YHUBepcajbHble yueOHble [IEHCTBUS B
M03HaBaTeIbHOM U COL[Ma/bHOM TIPaKTHKe.

MertanpeMeTHbIe pe3yJ/IbTaThl OCBOEHHS TIPOTPAMMbI CpeJHero o0ijero o0Opa3oBaHUS [[O/DKHBI
OTpa’kaTh:

OBJ/1a/leHHe YHUBEPCA/IbHBIMH YUe0HBIMH M03HABaTe/IbHBIMHU AeHCTBUSMM:

1) 6a30BbBIe JIOrHYECKHE AeHCTBUA:

CaMOCTOSITe/ILHO (hOPMYJTUPOBATh U aKTya/IM3UPOBaTh MPoOieMy, pacCCMaTPUBATh €€ BCECTOPOHHE;

WCTOMb30BaTh TIPU OCBOEHWUM 3HAHWN TPUEMBI JIOTUYECKOTO MBbIIUIeHUs (aHa/in3a, CUHTe3a,
cpaBHeHWMs], Kiaccudukaiuu, 0000IeHNs), pacKpbIBaTh CMBICT OMOOTUYECKUX TOHATUN (BBIZEISATh UX
XapaKTepHble TIPHU3HaKH, YCTaHABIMBATh CBSI3W C JPYTUMU TOHITUSMU);

orpeZiesisiTh LieJiu [iesiTe/IbHOCTH, 3ajiaBasi rapameTpbl U KPUTEePUM UX AOCTHXKeHHs, COOTHOCUThb
pe3y/bTaThl JieaTeIbHOCTH C IOCTaB/IeHHBIMU 1ieJIsSIMU;

HCTI0/b30BaTh OMO/IOTHUeCKHe TIOHSATHS [jist 00bsICHeHUS (DAKTOB U SIBJIEHUI XKUBOM IMPUPO/IBI;
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CTPOUTH JIOTHUECKHWe pacCyXAeHus (MHAYKTUBHbIE, NeJyKTUBHbIE, TI0 aHAJIOTWH), BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOpeuMsi B pacCMaTpUBAaeMbIX sIBJIeHHsX, (OpMy/JHUpOBaTb BHIBOABI U
3aK/TIOUeHNS];

MIPUMEHSITh CXeMHO-MO/Ie/IbHbIe CPeJiCTBA JiIsl TIPe/ICTaBIeHUs CYIL{eCTBEHHBIX CBsi3ell U OTHOLIeHUH
B M3y4aeMbIX OMO/IOrMUecKux 00BbeKTax, a TakKe MPOTUBOPeUii pa3HOTO POZA, BBISIBIEHHBIX B PA3/TUUHBIX
MH(OPMAIMOHHBIX HCTOUHHKAX;

pa3pabaTbiBaTh IUIAaH pelleHus IpobeMbl C YUETOM aHaMM3a WMERLUXCS MaTephuabHbIX U
HeMaTepHalbHbIX PeCypCOB;

BHOCUTb KOPPEKTHBBI B JIeATE/bHOCTb, OL|eHHBaTb COOTBETCTBUE Pe3y/IbTaTOB L[eJisiM, OLIEHMBATh
PHCKY TIOC/Ie/ICTBUH JIesITe/IbHOCTY;

KOODJMHHPOBATh M BBIMOJIHATL PabOTY B YC/IOBUSIX PeasbHOTO, BUPTYaJbHOTO U KOMOMHHUPOBAHHOTO
B3alMO/IeliCTBHS;

pa3BUBaTh KpEATUBHOE MBIIIJIEHHE TIPU PeIIeHNH )KU3HEHHBIX MTPOo0/IeM.

2) 6a3oBbIe HCC/IeJ0BaTe/IbCKUE AeHCTBUA:

BJaJieTb HaBbIKAMH  y4eOHO-MCC/Ie[JOBaTe/bCKOM W TIDOEKTHOM  [JesTeJbHOCTH, HaBbIKAMHU
paspetiieHusi 1po6sieM, CTIOCOOHOCTBI0 U TOTOBHOCTBIO K CAaMOCTOSITE/TBHOMY TIOMCKY METOZIOB pelleHHs
MPaKTHUUeCKHX 3a/jau, TPUMEHEeHHI0 Pa3/INUHbIX MEeTO/[0B TI03HAHMS;

WCITI0/Ib30BaTh Pa3/IMuHble BUABI [1eATeTbHOCTH T10 MOTyUeHHI0 HOBOTO 3HaHMUsI, ero0 MHTepIIpeTaLiiH,
npeoOpa30BaHUIO U TIPUMEHEHHMI0 B yueOHBIX CHUTyalUsiX, B TOM YKC/e TPH CO3[AHUU Yy4eOHBIX U
COLMa/IbHBIX [TPOEKTOB;

¢dbopMUpOBaTL HAyUHBI THMN MBIIUIEHNS, B/aleTh HAyYHOW TEPMUHOJIOTHEH, K/IFOUeBBIMU
TIOHSITUSIMU 1 METO/IaMU;

CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIE 3a/jaul B 00pa30BaTeIbHOU JeATeIbHOCTA U >KU3HEHHBIX
CUTYaLUsX;

BBISIB/ISITh TIPUUMHHO-C/I[ICTBEHHbIE CBSI3M M aKTya/JM3WpOBaTh 3aJauy, BBIIBUTaThb THIIOTe3y eé
pellleHysl, HaXOAWTh apryMeHThl AJs JOKa3aTe/lbCTBa CBOMX YTBep)K/AEHHH, 3a/jaBaTh IapameTpbl U
KPUTEPHH peLIeHHUS;

aHa/IM3UpOBaTh TIO/ydeHHbIe B XOJie DeIleHHs] 3aJaudl pe3y/bTaTbl, KPUTUYECKH OLeHHWBAaTh HX
JOCTOBEPHOCTb, TIPOTHO3UPOBATh U3MEHEeHHe B HOBBIX YC/IOBHUSIX;

[laBaTh OL[eHKY HOBBIM CHTYaL[isIM, OLIeHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIEeCTB/IATh ~ Iie/leHalpaB/ieHHbId TOWCK TepeHoca CpeJjCTB U Croco0OB  JeMCTBUS B
npoecCHOHABHYIO Cpefy;

yMeTb MepeHOCHUTh 3HAHUS B MTO3HABaTe/IbHYI0 U MPAKTUYeCKYH0 00/1aCTH )KH3HeIesiTeTbHOCTH;

yMeTb MHTerPUPOBaTh 3HaHWs U3 Pa3HBIX NpeJMeTHbIX obacreii;

BBIJBUTaTb HOBbIE WJeH, MpeJjiaraTb OPUTHMHA/bHbIE TIOAXOAbI M pelleHHs], CTaBUTh MPOOIeMbl U
3a/lauM, 0Ty CKaroLl[yie aJlbTepHaTHBHBIE PeLleHMs.

3) pabora c uadopmanueii:

OPHEHTHPOBATbCSl B PA3/IMYHBIX MCTOUHHMKAX HMHGOpMaLuH (TekcTe ydeOHOro mocobusi, Hay4yHO-
TIOTY/IIPHOM JIUTepaType, OMOJIOTHUeCKNX C/I0OBApSIX M CIIPABOYHHMKAX, KOMMBIOTEPHBIX 0a3axX JAHHBIX, B
VHTepHeTe), aHa/MU3MPOBaTh WH(OPMALMIO Pa3lUuUHBIX BHUAOB U (OPM IIpeZCTaBeHHs, KPUTHUECKH
OLIeHUBATh €€ JOCTOBEPHOCTh 1 HETTPOTHBOPEUNBOCTD;

(opMyMpoBaTh 3ampoOChl U MPUMEHSITh pa3/MuHble MeTO/bI TIPU TIOUCKe U 0TOOpe OMOJIOrHUecKoit
nH(OopMar1, HeoOX0AMMOM AJIs BBITIOJIHEHNsT YUeOHBIX 3a/jay;

npuobperate  OMBIT  WCIOMB30BaHUA  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHH,
COBEPIIeHCTBOBATh KY/IbTYPY aKTUBHOTO MCII0/Ib30BAHUS PA3/TUNUHBIX TIOUCKOBBIX CHUCTEM;

CaMOCTOSITe/IbHO BbIOMpATh ONTHMasibHYI0 (OpMy TipefcTaB/ieHHsi OHosiornyeckod HWHGOpMaLuu
(cxembl, rpaduKy, AarpaMMBl, TaOTULIBI, PUCYHKHU U IPYTOe);

WCII0/Ib30BaTh HAayUHbIN sI3bIK B KauecTBe CpeZiCTBa IMpU paboTe c GMOOTHUeCKO MHGbOpMaLeii:
MIPUMEHSATh XUMHUUeckre, (pr3ndeckue U MaTeMaTHUecKue 3HaKW M CHUMBOJIBL, (hopmyrbl, abOpeBUaTypy,
HOMEHK/IaTypy, UCI0JIb30BaTh U MPeobpa30oBhIBaTh 3HAKOBO-CUMBOIMYECKHe CPeJiCTBA HarJIsiIHOCTY;
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B/Ia[ileTh HaBbIKAMHU DACIO3HaBaHWS U 3alfuThl MH(OpMaryy, WH(GOpMaMOHHOW 6e30MacHOCTH
JTMYHOCTH.

OBJ/1ajieHHe YHHBepPCa/IbHBIMH KOMMYHUKATUBHBIMH /|eiICTBUSIMU:

1) obmenue:

OCYIL[eCTB/IATh KOMMYHHUKAallUd BO BCeX cdepax >KU3HM, aKTMBHO yuyaCTBOBaTb B Juajore Wid
JUCKYCCHU IO CYLecTBYy ob6cykZaeMol TeMbl (yMeHHe 3aflaBaTh BOIIPOCHI, BbICKAa3blBaThb CYXKJEHUS
OTHOCHTEJ/IbHO BBITIOIHEHUS TpejjlaraeMoil 3a/jaud, YYMThIBaTb MHTEpPeChl U COIJIACOBAHHOCTb MO3ULIUI
JPYTHX y4aCTHUKOB AiMiajiora Uin AUCKYCCUH);

pacro3HaBaTh HeBepOanbHbIe CpeACTBa OOIIeHUs, TMOHMMAThb 3HaueHWe COL[MAIbHBIX 3HAKOB,
NPeJTIOChI/IOK BO3HUKHOBEHUSI KOH(M/IMKTHBIX CHUTyallUd, yMeTb CMsAryaTb KOH(JIMKTBI M BeCTH
NeperoBopkl;

BaJieTh pa3/MuHbBIMU criocobamy oOIleHus] M B3aUMOJEeMCTBUs, MOHKMMAaTh HaMepeHUsl ApYrux
TIOJIeH, TIPOSIB/ISATh YBKUTE/IBHOE OTHOIIEHHe K co0eceZlHUKY M B KOPPeKTHOW (hopme (pOpMyTHMPOBAThH
CBOU BO3pa’keHU;

Pa3BEpPHYTO U JIOTMYHO U3/1araTh CBOX TOUKY 3PEHUS C UCII0/Ib30BaHUEM SI3bIKOBBIX CPeJICTB.

2) coBMecTHasl /iefTe/IbHOCTh:

MOHUMATh M WCIO/Ib30BaTh MPerMyIeCTBa KOMaHJHOM ¥ WHAWBUAYa/TbHON paboThl MpH peleHnn
Ouonornyeckoi mpoGsiemMbl, 00OCHOBBIBaTH HEOOXOJUMOCTb  TIPUMEHEeHHs TPYMIIOBbIX  (OpM
B3aMMOZENCTBYS TIPH pellieHrnH yueOHOM 3a/1auy;

BbIOMpaTh TeMaTWKy U MeTO/bl COBMECTHBIX JeHCTBUM C yuéToM OOLMX WHTEpecoB U
BO3MOJKHOCTEM Ka)K/I0T0 usieHa KOJUIeKTHBa;

NIPUHUMATH L{eJId COBMECTHOM [iesiTeJIbHOCTH, OPraHMU30BbIBaTh U KOOPAWHUPOBAaTh [JeMCTBUSA 10 eé
JOCTIKEHHUIO: COCTaBJIATh TIaH JelCTBUMA, pacripeieisiTh POIU C YI46TOM MHEHHM yUaCTHHUKOB, 00CY>KIaTh
pe3yJbTaThl COBMECTHOM paboThl;

OLIeHMBaTh KauecTBO CBOEro BK/a/la M KaKAOTO YYaCTHHMKAa KOMaH[bI B OOIIMK pe3ysbTaT IIo
pa3paboTaHHbIM KPUTEPUSIM;

rpejjiaraTb HOBble TPOEKThbI, OLleHWBaTb MJeW C TO3WLUM HOBU3HBl, OPUTHMHAJIBHOCTH,
NPaKTUYeCKOM 3HaUUMOCTH;

OCYLL[eCTB/IATh TIO3UTUBHOE CTpaTerMyeckoe TOBeJieHWe B pas/MYHbIX CUTYalUsX, IPOSB/ISATh
TBOPUECTBO 1 BOOOpakeHHe, ObITh MHULIMaTUBHBIM.

OBJ/1a/ileHHe YHUBePCa/IbHbIMU Pery/JIATUBHBIMH JefiCTBUSIMH:

1) camoopranusanus:

WCII0/Ib30BaTh OMOJIOTHYecKre 3HaHWS /i BBIIBIEHHS MPOOIeM M WX pelleHus] B JKU3HEHHBIX U
yueOHBIX CUTYyaLUsX;

BbIOMpATh Ha OCHOBe OMO/IOTMUeCKUX 3HAHUM 1]e/ieBble U CMBIC/IOBbIE YCTAHOBKH B CBOUX JIEMCTBUSIX
Y TOCTYIIKax M0 OTHOLLEHUIO K )KUBOW NIPHUPO/ie, CBOEMY 3/J0POBbIO U 3[J0POBBIO OKDPY KaIOLUX;

CaMOCTOSTE/IEHO OCYIIECTB/ISITh TI03HABATeIbHYIO /IeTeTbHOCTD, BBISIB/ISTH TPOOJIeMBbI, CTaBUTh U
¢dopmynupoBath COOCTBEHHbIE 3a/jaull B 00pa3oBaTe/IbHOM [1eSITeNIbHOCTU U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATE/IbHO COCTAB/ATh IUIAH pelieHdss TpobseMbl € Y4ETOM MMEIOIIUXCS PeCcypCoB,
COOCTBEHHBIX BO3MOYXHOCTEH 1 MpeIIoYTeHUH;

[laBaTh OLIeHKY HOBBIM CUTYaLUsIM;

pacIIMpsATh paMK1 yueOHOTro rpeJjMeTa Ha OCHOBE JIMYHBIX Mpe/II0uTeHNH;

JieslaTb 0CO3HaHHBIN BBIOODP, apryMeHTHPOBaTh ero, OpaTh OTBETCTBEHHOCTH 3a PeLIeHHe;

OL|eHUBaTh NIPUOOPETEHHbIN OMBbIT;

crocobcTBOBaTh (HOPMHUPOBAHHIO 1 TIPOSIBJIEHHIO IIMPOKOM SPYAWLIMM B Pa3HBIX 00/1aCTSIX 3HAHUH,
MIOCTOSIHHO TOBBIILIATH CBOM 0Opa3oBaTe/bHbINA 1 Ky/IbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OL|eHKY HOBBbIM CUTYaL|siM, BHOCUTb KODPEKTHUBBI B [leSITe/IbHOCTh, OLeHUBAaTh COOTBETCTBHE
pe3y/bTaToB LIesIsIM;
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B/a/leTh HaBbIKAaMM I103HaBaTe/JbHON pedeKCMd KaK OCO3HaHHSl COBepllaeMbIX [JeUCTBUN U
MBIC/TUTE/IbHBIX TIPOLIeCCOB, UX pe3y/IbTaTOB M OCHOBAHUM, UCII0/Ib30BaTh NPUEMBI pepieKCUU /1/1s1 OLeHKH
CHUTYaL[|H, BBIOOpA BEPHOTO pelleHHus;

yMeTb OLieHUBaTh PUCKU U CBOEBPEMEHHO NIPYHUMATh PeLleHHs 110 UX CHUKeHUIO;

MPUHMMAaTb MOTHBBI M apI'YMEHTHI IPYTHX MIPU aHa/lk3e pe3y/bTaToB JesTebHOCTH;

3) npuHATHE ceds U APyrux:

MIPUHUMATH Cebsi, TOHMMast CBOW HeZJOCTAaTKH U IOCTOWHCTBA;

NIPUHMMAaTh MOTHBBI M apI'YMEHTHI [IPYTHX [IPU aHa/lu3e pe3y/bTaToB flesTeIbHOCTY;

TMIPH3HABATh CBOE MPaBO U MPaBO JPYTUX Ha OLIMOKY;

pasBUBaTh CIIOCOOHOCTH TOHUMaTh MUP C MO3ULMU APYTOro yesioBekKa.

INPEAMETHBIE PE3YJ/IbTATbBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO 1o 6rosoruy Ha 6a30BOM ypOBHE BKJTFOUAIOT
crieruduueckue A5 yuebHoro mpegmeTa «Bbuosiorus» HayuHble 3HaHHS, YMEHHsS U CIIOCOOBI ZIEMCTBUIM 110
OCBOEHHI0, WHTEepIIPeTalii U TIpeoOpa30BaHMI0 3HAHWM, BUJBI [eSTEbHOCTH T0 TIOTyYeHHI0 HOBOTO
3HaHWSl M TPUMEHEHHI0 3HaHWN B pas/MYHbIX Y4eOHbIX CUTyalLUsiX, a TakKe B peasibHbIX >KM3HEHHbIX
CUTyaLUsiX, CBSI3aHHBIX C Ouosorueil. B mporpamme mpegMeTHble pe3y/bTaThl MPe/CTaB/IeHbI TI0 rOJaM
o0OyueHwusl.

[lpenmveTHbIe pe3y/nbTaThl OCBOeHHs yueOHOro mpeamera «buosorus» € 10 Kaacce [1O/DKHBI
OTpa’kaTh:

cOpMHUPOBAHHOCTH 3HAHWI O MeCTe U PO/Y OMOIOTHH B CHCTeMe Hay4YHOTrO 3HAHUS eCTeCTBeHHBIX
HaykK, B () OpMHPOBaHHU COBPEMEHHOU eCTeCTBeHHO-HayUHOM KapTHHbI MMpa U HayYHOI'O MUPOBO33DeHUs,
0 BKJIa/le POCCHUMCKUX U 3apyOeXHbIX YUYEHBIX-OMOJIOrOB B pa3BUTHe Ouosoruy, (yHKIMOHATbHOU
IPaMOTHOCTH YeJioBeKa Ji/is pellleHHs] )KU3HeHHBIX 3a/1ay;

yMeHHe pacKpbIBaTh CofiepKaHue OHMOIornyeCcKUX TePMUHOB U TIOHSITHM: )KU3Hb, K/IeTKa, OPraHr3M,
MeTabosmu3sM (0OMeH BellleCTB U TpeBpalljeHWe SHepruM), romeocras (CamoperyJsiysi), ypOBHeBast
opraHu3salysi KUBBIX CHCTEM, CaMOBOCIIpDOM3Be/ieHHe (pernpoyKLUs), HacaeCTBeHHOCTb, U3MEHUMBOCTh,
POCT U pa3BUTHE;

yMeHHe W3/1aratb OWosioruueckrie Teopud (KJIeTOYHasi, XpPOMOCOMHas, MyTal[MOHHasl, LjeHTpabHast
JlorMa MOJIeKyJ/IsipHol Guosioruu), 3akoHbl (I. Mengens, T. Moprada, H. . BaBuioBa) u yueHus (0
L[eHTPax MHOT000pa3susi ¥ IPOUCXOKAeHUs Ky/IbTYPHbIX pactennii H. V. BaBuioBa), onpesieniiTe rpaHULIbI
VX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMeHHe BJla/ileTb MeTOZAaMH Hay4HOTrO TO3HaHWs B Ouosiorny: Hab/rofjeHre W OINMCAHHe >KUBBIX
CHUCTeM, TPOLIECCOB U sIBJIEHUH, OpraHu3aliyisi ¥ rpoBejieHre O10I0rMYecKoro SKCriepyuMeHTa, BbI/IBIKEHHe
TUTIOTe3bl, BBISIBJIEHWE 3aBUCUMOCTH MEXIY WCCIeAyeMbIMA BeJWUYMHAMH, OOBsICHEHWEe TIOTyueHHBIX
pe3y/bTaToB, MCIIO/Ib30BaHHbIX HAYYHBIX TMOHATUW, TeOpPUM U 3aKOHOB, yMeHHe Je/aTb BbIBOJbI Ha
OCHOBAHWH MOTyYeHHbIX pe3y/ibTaToB;

yMeHUe BblIe/IiTh CyL|eCTBeHHble IIPM3HAaKW BUPYCOB, K/IEeTOK IIPOKAPUOT U  3YKapHOT,
OJHOK/IETOYHBIX YW MHOTOKJ/IETOUHBIX OpTraHW3MOB, OCOOEHHOCTH IIpPOIleccoB: OOMeHa BeIeCTB U
TnipeBpallleHus] SHepruu B KJleTKe, OTOCUHTe3a, T/IaCTHYeCKOro U SHepreTUUeckoro obMeHa, XxeMOCHHTe3a,
MUTO3a, Meli03a, OM/I0JOTBOPEHUs], pa3MHOXKeHHs1, UHAUBU/lyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3);

yMeHHe TNpPUMeHSTh ToyuyeHHble 3HaHUs 11 00bsicCHeHHs 6M0/IOrMuecKUx MPOLeCCOB U SIBJIEHUH,
[UIsl TIDUHSTHSL TIPaKTHUECKUX pelleHud B TOBCEJIHEBHOM >KU3HM C Lie/blo obecriedeHust Ge30macHOCTH
CBOEr0 3/10pOBbsl M 3/I0POBbsl OKPY)KAIOLMX Jitoflel, coOMofeHrsi HOPM T'PaMOTHOIO TIOBe/leHUs B
OKpY’KarolIield IpUPOHOM cpejie, TOHMMaHKe HeoOX0IMMOCTH MCTI0/Ib30BaAHUS TOCTI)KEHUH COBPEMEeHHOM
Orosoruu ¥ 6MOTeXHOIOTWH 151 paljMOHaIbHOTO TIPUPO/|OTI0/Ib30BaHMUS;

yMeHHe pellaTb 3jeMeHTapHble TeHeTHuecKre 3a/aud Ha MOHO- U JUTHOpPHHOe CKpeIIVBaHWe,
CLIeIUIeHHOe Hacje/j0BaHWe, COCTaB/sATh CXeMbl MOHOTMOPHJHOTO CKpeLlMBaHWs /s IpefcKa3aHUs
Hac/ieZloBaHUsI IPU3HAKOB y OPraHK3MOB;

yMeHHe BBITOJHATE jlabopaTopHble U IMpakTHueckre paboTbl, coOofaTh rpaBua rpu paboTe c
yueOHBIM 1 TabopaTOPHBIM 000pPyJ0BaHHEM;
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yMeHHe KPUTHUYEeCKU OL[eHWBaTh M WHTEPIIPeTUPOBATh MHPOPMALMIO OMOIOrMYeCKOTO COZepKaHus,
BKJIIOUAOIy0 TCEeB/IOHAaYYHble 3HaHWs U3 Pa3/IMuHbIX MCTOYHMKOB (CpeCTBa MaccoBoWl MHpopMalyy,
HayYHO-TIOMYJ/ISIPHbIE MaTepuasbl), 3THUYECKWe acleKThl COBPEMEHHBIX HCC/IeJOBaHUM B Ouosoruy,
MeJULIHe, 610TeXHOJIOTUY;

yMeHHe CO037laBaTb COOCTBEHHbIE MHCbMEHHbIe U YCTHBIe CO00ImeHus, 06001mas 61oIornuecKyro
MH(pOpMaLMIO U3 HeCKOIbKUX UCTOYHUKOB, TPAMOTHO MCII0/1b30BaTh MOHATUIHBIN anmnapar 61oJIoruy.

[lpenmveTHbIe pe3y/ibTaThbl OCBOeHHs yueOHOro rmpeamera «buosorus» € 11 Kaacce [O/DKHBI
OTpaXkaTh:

cOpMHUPOBAHHOCTH 3HAHWI O MeCTe U PO/Y OMOIOTHH B CHCTeMe Hay4YHOTrO 3HAHUS eCTeCTBeHHBIX
HayK, B ()OpMHPOBaHUY COBPEMEHHOM eCTeCTBeHHO-HAayYHOW KapTHHbI MUpa U HAyUHOTO0 MUPOBO33peHUs,
0 BKJIa/le POCCHMCKAX U 3apyOeXHbIX Y4YEHBIX-OMOJIOrOB B pa3BUTHe Ouosoruy, (yHKIMOHATbHOU
IPaMOTHOCTH YeJIoBeKa /i/Isl pellleHus] )KM3HEeHHbIX 3a/1ay;

yMeHHe pacKpbiBaTh COZep)KaHWe OWOJIOTHUeCKMX TEepMUHOB W TIOHSTWMN: BUJ, TIOIYJISLINS,
reHo(oH/, SBOJIIOLMS, [ABWKYLIMe Cuibl ((akTopbl) 3BOIOLMH, TPUCIOCOO/IEHHOCTE OpPraHU3MOB,
BH7I000pa3oBaHue, KOI0THUecKre (pakTopbl, IKOCUCTEMA, MPOAYLIEHThI, KOHCYMEHThI, PeAYLIeHThI, LIeTH
MIUTaHMs, 5K0JIoruueckas mupamuja, broreoreHos, 6uocdepa;

yMeHHe u3/aratb OHOmoruueckre Teopuu (3BomoLyoHHas Teopusi Y. JlapBuHa, CHHTETHYeCKas
TEOpHsl 3BOJIIOLIMM), 3aKOHbl M 3aKOHOMepHOCTH (3apojpiiieBoro cxozacrBa K. M. Bspa, uepenoBanust
TJIaBHBIX HarpasjieHud u myTei sBomouyu A. H. CeeprioBa, yueHnusi o 6uoctepe B. V1. BepHazckoro),
oTpe/ie/IsiTh TPAHULIbI UX IPUMEHHUMOCTH K >KUBBIM CHCTEMaM;

yMeHHe BJla/ileTb MeTOZAaMH Hay4HOTrO TO3HaHWs B Ouosiorny: Hab/rofjeHre W OINMCAHHe >KUBBIX
CHUCTeM, TPOLIECCOB U sIBJIEHUH, OpraHu3aliyisi ¥ rpoBejieHre O10I0rMYecKoro SKCriepyuMeHTa, BbI/IBIKEHHe
TUTIOTe3bl, BBISIBJIEHWE 3aBUCUMOCTH MEXIY WCCIeAyeMbIMA BeJWUYMHAMH, OOBsICHEHWEe TIOTyueHHBIX
pe3yJ/IbTaToB, MCIO/Ib30BaHHbIX HAYYHbIX IOHSTU, TeOpUM M 3aKOHOB, yMeHHUe Jle/aTh BbIBOJbI Ha
OCHOBaHWY TIO/TyUeHHBIX Pe3y/IbTaToB;

yMeHHe BblJeNSTh CyIeCTBeHHble IIPHU3HaKM CTPOeHusl OMO/IorMueckux OOBEeKTOB: BHJOB,
TIOMY/ISIIWY, TIPOAYLIEHTOB, KOHCYMEHTOB, peJyLeHTOB, OHOreoleHO30B W 3KOCHCTeM, OCOOEHHOCTH
NPOLIeCCOB:  HAC/IeICTBEHHOW  M3MEHUMBOCTH,  ecTeCTBeHHOro  orbopa,  BHJo00Opa3oBaHus,
TIPUCTIOCOO/IEHHOCTH OPraHU3MOB, /I€HCTBHUS SKOIOTHUeCKHX ()aKTOPOB Ha OPTaHU3MbI, TTepeH0Ca BeleCTB
U TI0TOKa SHEpPruu B H5KOCUCTeMaX, aHTPOIOTeHHBbIX H3MEHEeHMM B 5KOCHCTeMax CBOel MeCTHOCTH,
KPYTOBOPOTA BeIL[eCTB M OMOre0XMMHUYeCKUX I[IUKJIOB B Ouocdepe;

yMeHHe TNpPUMeHSTh ToyuyeHHble 3HaHUs 1 00bsicCHeHUs O6M0/IOrMuecKUx MPOLeCCOB U SIB/IEHUH,
[UIsl TIDUHSITHSL TIPaKTHUECKUX pelleHud B TOBCEJIHEBHOM >KU3HM C Lie/blo obecrieueHust Ge30macHOCTH
CBOEr0 3/10pOBbsl M 3/I0POBbsl OKPY)KAIOLMX Jtoflel, coOMofeHrsT HOPM T'PaMOTHOTO TIOBe/leHUs B
OKpY’KarolIield IpUPO/IHOM cpejie, TOHMMaHKe HeoOX0IMMOCTH MCTI0/Ib30BAHUS TOCTY)KEHUH COBPEMEeHHOM
Orosoruu Jj1s paljioHaIbHOTO TIPUPO/[OTI0/Ib30BaHMUS;

yMeHHe pellaTh 3/leMeHTapHble OMO/IOrMuUecKre 3a/jaud, COCTAB/SITh CXeMbl MepeHOoca BellecTB U
SHEPruu B 3KocHucTeMax (Llenu MUTaHusl);

yMeHHe BBITIOJHATE JlabopaTopHble W TMpakTHueckre paboThl, cOO/MOAATh TpaBwaa mpu paboTe ¢
yueOHBIM U 1abopaTOpHBIM 060pyZ0BaHKEM;

yMeHHe KPUTHUYEeCKU OL[eHWBaTh U WHTEPIIPeTUPOBATh MHPOPMALMIO OHOIOrMYeCKOTO COZep KaHus,
BKJ/IIOUAOIy0 TCEeB/IOHAayUHble 3HaHWs U3 Pas3/IMuHbIX MCTOYHMUKOB (CpeCTBa MaccoBoWl MH(opMalyy,
HAyYHO-TIOMYJ/ISIPHbIE ~ MaTepuasbl),  pacCMaTpuBaTh  TIJI00ajbHBIE — SKOJIOTHUECKHe  Tpo0JieMbl
COBPEeMEeHHOCTH, (hOpMUPOBATh 110 OTHOLLIEHHUIO K HUM COOCTBEHHYIO MO3ULHIO;

yMeHHe CO037laBaTb COOCTBEHHbIE MHCbMEHHbIe U YCTHBIe CO00ImeHus, 06001mas 61oIornuecKyro
MH(pOpMaLMIO U3 HeCKOJIbKUX UCTOYHUKOB, TPAMOTHO MCII0/1b30BaTh MOHATUIHBIN anmnapar 61oJIoruy.
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TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KosinuecTBo 4acoB J/IeKTPOHHBbIEe
HaunmMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m KoutponsbHsbie | [IpakTHuecku
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
paboThI e paboThbI
pecypchbl
bubmoreka IIOK
1 b 2 .
HOJIOTHIA KaK HayKa 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbIe CUCTeMbl ¥ UX OpraHu3aLys 1 bubmiorexa LIOK
P H https://m.edsoo.ru/7f41c292
. bubnuoreka LIOK
3 XUMUYECKUM COCTaB U CTPOEHUE KIeTKU 8 1
https://m.edsoo.ru/7f41c292
4 JKv3He1esiTe/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 HacnenctBeHHOCTh U U3ME@HUHBOCTh 3 15 bubnuoreka LIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cestekijust opraHu3MoB. OCHOBBI 3 bubmoteka LIOK
OUOTEXHOIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka IIOK
8 P 1
G3EPBHOE BPEMA https://m.edsoo.ru/7f41c292
OBHUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4
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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 JJIeKTPOHHbIEe
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbubsl | IIpakTHueckue
NMporpaMMsbI Bcero oOpa3oBare/IbHbIE
e paboTbI paboTbI
pecypchbl
bubmoreka IIOK
1 1
DBOIOLHOHHAS GuO/OrHs J https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBeHMe U pa3sBUTHeE )XKU3HU Ha 9 0.5 bubmoteka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3msl U OKpy»KaroLas cpesia 5 1 Bubmaorexa [IOK
P by Hast cpea https://m.edsoo.ru/7f41cc74
bubmoreka IIOK
4
Coo0111ecTBa 1 9K0J0rM4YecKre 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
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74

ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJ/IeKTPOHHbIE
Hara
Ne uudpoBbie
Tema ypoka KonTposibubie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI paboThI A
pecypchbl
bubmmoreka IIOK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/bl T03HaHUS )KUBOM TIPUPOJbI.
ITpakTrueckast pabora Ne 1
2 «Vcronp30BaHue pas3IuyuHbIX 1 0.5 Bubmiorexa [JOK
P ) https://m.eds00.ru/863e6122
MeTOZIOB [IpY U3yUYeHur
610IOTHYeCKUX 0OBEKTOB»
3 buosiornyeckue cucTeMsl, TIPOLIECCHI 1 bubmmoreka IIOK
Y UX U3yudeHue https://m.edsoo.ru/863e6564
4 XHWMHUUeCKUM COCTaB KeTKu. Boza u 1 bubmoreka [IOK
MUHepasbHbIe COJIU https://m.edsoo.ru/863e674e
bubmoreka [IOK
5 benku. CocTaB u cTpoeHue 6eKoB 1
P https://m.edsoo.ru/863e6b72
depMeHTbI — OHUOJ/IOTHUECKHEe
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 bubmmoreka IIOK
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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 Hyxsienrosere kucioret. AT https://m.edsoo.ru/863e6d5c
9 Wctopusda u meTozbl U3ydyeHus bubnmoreka IIOK
KneTku. KnetouHas Teopust https://m.edsoo.ru/863e6e88
10 KiieTka Kak 11e/10CTHast >KrBast
cucremMa
CTpoeHue 5yKapruOTUYECKOM K/TIeTKHU.
JIabopatopHasi pabota Ne 2
«/3yueHune CTpOeHUs KI€TOK bubmoteka LIOK
11 pacTeHu, >)KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OakTepuii TI0J; MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
rOTOBBIX MMKpOTIperiapaTax U ux
ornuvcaHue»
bubnmoreka IIOK
12 Obmen BemecTs um MeTabo/msm https://m.edsoo.ru/863e766¢
bubnuoreka IIOK
13 orocuHTes. XemocuHTes https://m.eds00.ru/863e7c98
14 OHepreTUUeCcKrii 00MeH bubmorexa [JOK
https://m.edsoo.ru/863e7aae
JKU3HeHHbIM UK/ KJeTKU. [leneHue
K/IeTKA. MuTo3. 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. Peakijys bubmoteka LIOK
MaTPUYHOI'O CUHTEe3a https://m.edsoo.ru/863e796e
17 TpaHcasiust — 6uocuHTe3 6enka bubmoreka LJOK
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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 —

bubmoreka IIOK

18
BUPYCBI https://m.edsoo.ru/863e7540
bubnmoreka IIOK
19 ®opmbl pa3MHOKEeHUS] OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Moeiios bubmioTeka LIOK
https://m.edsoo.ru/863e7f4a
O6pa3oBaHue 1 pa3BUTHE TI0JIOBBIX
K/1eTOK. OIj100TBOpeHue.
91 JlabopartopHasi pabota Ne 4 0.5 Bubmoreka IIOK
«/3yueHure CTpOeHUs T0JI0BBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MHUKpOIIpernaparax»
2 NupuByyansHOe pasBuTHe bubmoreka LJOK
OpraHusMoB https://m.edsoo.ru/863e8436
93 I'eneTrika — Hayka o bubmmoreka IIOK
Hac/1eICTBEHHOCTU U U3MEHUMBOCTHU https://m.edso00.ru/863e86f2
3aKOHOMEpPHOCTU Hac/ieZl0BaHUs
24 MIPU3HAKOB. MOHOTUOpHIHOE bubmorexa OK
P ‘ prA https:/m.edso0.ru/863e8878
CKpell[1MBaHue
UTHOpUIHOE CKpelBaHue. 3aKOH
25 'I?GBEIBI/I[:ZI/I'?/[OFO HaI::JILz OBaHUS bubmorexa OK
A https://m.edsoo.ru/863e89a4
TIPM3HAKOB
26 CuerieHHOe Hac/iejoBaHUe 0.5 bubmoreka [IOK

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

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

CKpeILUBaHus y Ap030(usbl Ha
TOTOBBLIX MUKpOTperiapaTax»

27 I'enetuka nosa. HacinegoBanue 1 bubmoteka LIOK
IIPU3HAKOB, CLeIJIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
W3meHunBOCTh. HeHacneicTBeHHast
M3MEeHUMBOCTb. JTabopaTopHast

)8 pabora Ne 6. M3yueHne 1 0.5 bubmmoreka LIOK
MOAU(PUKAITMOHHOW U3MEeHUHUBOCTH, ' https://m.edsoo.ru/863e8efe
II0CTPOeHKe BapyUallMOHHOIO psifia U
BapHaLMOHHOU KpPUBO»

HacnencrBeHHast ©3MEHUUBOCTb.

59 JlabopatopHasi pabota Ne 7. 1 0.5 Bbubmmoreka LIOK
«AHanu3 MyTalui y po30Qpusisl 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 Cesiek1jus KaK HayKa U IpoLjecc 1 bubmorexa OK

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

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

34 buotexHosi0rus Kak oTpacib 1 Bubmoreka IIOK
TIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBUIEE KO/IMYECTBO YACOB I10 34 4

I[TPOI'PAMME
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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 JJIeKTPOHHbIEe
Jara
No uucdpoBbie
Tema ypoka KonTposibubie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/bHbIE
padoThI paboThI A
pecypchbl
1 OBOJIIOLMSA U METO/IbI €€ U3yUyeHust 1 bubmorexa OK
H A y https://m.edsoo.ru/863ea20e
9 VcTopus pa3BuTUs NpefCcTaB/ieHui 1 bubmoreka LIOK
00 3BoJTIOLIMN https://m.eds00.ru/863e9570
bubmoreka [IOK
3 MUKpO3BOMIOLIUS 1
P H https://m.edsoo.ru/863e9cle
[Monynsius Kak 3/ieMeHTapHast
eIMHULIA BU/A U IBOJTIOLIUU.
4 JI’E;60 ];To I:Laﬂ abota lillo 1 1 0.5 bubmorexa OK
baTopras b ) ' https://m.eds00.ru/863e99¢6
«CpaBHeHUe BHIOB TI0
MOp(}OoIOrMuecKOMy KpUTEPUIO»
5 [BroKy1ue cuibl (3/1eMeHTapHbIe 1 Bbubmmoreka LIOK
(dhakKTOpbI) IBOTIOLIUU https://m.edsoo.ru/863e9da4
bubnmoreka LJOK
6 EcrectBeHHbIi 0TOOp U ero o 1
TECTBEHHBIH OTOOP 1 €ro GopmI https://m.edsoo.ru/863e9ed0
PesynbTarsl 3BOMOLIUK:
MPUCITIOCOO/IEHHOCTh OPTaHU3MOB U
7 Buzioobpa3oBanue. JlabopaTopHas 1 0.5 Bbubmmoreka IIOK
pabota Ne 2 «OrncaHue ' https://m.edsoo.ru/863e9fde
TIPUCTIOCOO/IEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»
8 Harpasyienus u nytu 1 bubmoreka [IOK
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>KU3HU Ha 3eMie»

MakpO3BOJIFOL[N https://m.edsoo.ru/863eScle
9 HeobpaTumocTh 3BOJIOLUN
10 Wctopusd )xu3Hu Ha 3emiie U MeTO/bI
eé U3yueHus
1 ['aroTesbl MPOUCXOXKIAEHUS KU3HA bubmuoreka LIOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
1 Pa3BuTue xu3HU Ha 3emiie 110 3pam U bubmoteka LIOK
rnepuozam https://m.edsoo.ru/863ea6be
OcCHOBHBIEe 3Tarbl BOJIIOLN
PacTUTEILHOIO U JKUBOTHOT'O MUpa.
13 [MpakTryeckast pabora Ne 1 0.5 bubmoreka LIOK
«/I3yyeHre UCKOTaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHWH U )KUBOTHBIX B
KOJUTeKL[USIX»
14 CoBpeMeHHas cucTema bubmoTeka LIOK
OpraHUYecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBoJIIOL[YS UejioBeKa (aHTpPOIoreHes) Bubmorexa [JOK
H P https://m.edsoo.ru/863eac2c
16 [Bwky1iue cumbl (HakTopbl) bubmoreka LIOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaZiuU IBOTFOLIUU
yesioBeKa
18 UenoBeyeckue pacsbl U NPUPOJHbIE Bubmoreka IIOK
ajlarnralyu yejioBeKa https://m.edsoo.ru/863eaea?
Pe3epBHbIit ypok. O606ITIEHME TTI0
19 Teme «BO3HMKHOBeHME U pa3BUTHE
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20

OKOJI0rusI Kak HayKa

CPEALI 00UTaHUS U SKOJIOTHUUECKHE

bubmoreka IIOK

21
dakTopbI https://m.edsoo.ru/863eafec
AbuoTtnueckue GakTopsbl.
JlabopaTopHast pabota Ne 3.
«Mopdonornueckre ocobeHHOCTH
22 aCcTeHUM U3 pa3HbIX MECT 0.5 bubmorexa OK
P P ' https://m.eds00.ru/863eb10e
oburtaHus». JlabopaTopHasi paborta
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHeE UepeHKOB KoJieyca»
bubmoreka IIOK
23 BuoTtnueckue ¢pakTopbl
¢ P https://m.edsoo.ru/863eb348
JKOJIOTUUeCKUe XapaKTepUCTUKU
nony sy, [IpakTrudeckast pabora
24 Ne 2 «IToacuéT MIOTHOCTH 0.5
MOMYJISILIMA pa3HbIX BUOB
pacTeHU»
o Coo011ecTBa OpraHU3MOB — Bbubmmoreka IIOK
OMo1[eH03 https://m.edsoo.ru/863eb46a
26 OJKOJIOTUYeCKHe CUCTEMBI Bbubmmoreka LIOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBbIe MOKa3aTe/nu S5KOCUCTEMBI.
27 OKoJioruyeckue mipaMu/bl bubmmorexa OK
N PaMHZBL. https://m.edsoo.ru/863eb5fa
CaoricTBa 3k0cucTeM. Cykueccus
28 [TprpogHbIe 5KOCHCTEMBI
29 AHTpOMOreHHbIe 3KOCUCTEMBbI
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30 buocdepa — riobanbHast 1 bubnmoreka IIOK
5KOCHCTeMa 3eMJu https://m.edsoo.ru/863ebbSe

31 3aKOHOMEpPHOCTHU CYLL[eCTBOBaHUS 1 bubmoreka [IOK
6uocdepsl https://m.edso0.ru/863ebd16

32 YenoseuecTBO B buocdepe 3emiu 1

33 Cocyl1ecTBoBaHue PUPOABI U 1 Bbubmuoreka LIOK
yesjioBeyecTna https://m.edsoo.ru/863ebale
Pe3epBHbIi ypok. O000IIIEHE TEMBI

34 «Coo00111ecTBa ¥ SKOIOTHUeCKHe 1
CUCTEMBI»

OBLIEE KOJIMYECTBO YACOB I10 34 25

I[TPOI'PAMME
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /Tlox pen. IMaceunrka B.B., AkioHepHoe o611ecTBo «/31aTenbCTBO
«IIpocserieHue»

 buonorus, 11 knacc/ Kamenckuii A.A., Kacniepckasi E.K., CuBornazos B.U.,

Ax1moHepHoe o011iecTBO «M3marenscTBo «IIpocBeliieHre»

METOINYECKHWE MATEPHUAJIbI VI YUUTEJIA

Bbuosiorus. Pabouyue nporpaMMEl. IIpegMeTHas JIMHUA YUeOHUKOB
"JImaud >kxusHU'". 10-11 x1accel

IIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU

MHTEPHET

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