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Pabouass mnporpamMma pas3paboTaHa C y4yeToM MOJYJ/sg «YpouHas
NesiTe/TbHOCTh», OnrMcaHHoOro B Paboueii iporpamme Bocriutanus MAOY COLI Ne
27, v ipefiriosiaraeT ciaeAyoliee:

— MaKCHUMa/IbHOE  WCIIOJIb30BaHWE  BOCTIMTATENIbHBIX  BO3MOKHOCTEM
cofiepKaHUsI yueOHbIX TpegMeTOB [yl (OpMHpOBaHUS Y  OOydarolmxcs
POCCHMCKUX TPAJAUI[MOHHBIX [JYXOBHO-HPAaBCTBEHHbIX U  COIIMOKYJIbTYPHBIX
[[eHHOCTel, POCCUNMCKOTO MCTOPUYECKOTO CO3HAHUS Ha OCHOBE HCTOPUYECKOTO
MPOCBellleHus]; TMOoAOOp COOTBETCTBYIOLLETO COJepXKaHHsl YPOKOB, 3aJjaHUi,
BCTIOMOTaTe/IbHbIX MaTepUasoB, MPOOIeMHBIX CUTYaLUH 7151 00Cy KaeHuUl;
— BK/IIOUEHUE yUWTeIsIMM B paboure MporpamMmbl M0 yueOHBIM TpeiMeTaM,
KypcaMm, MOAYJ/SIM IieJIeBbIX OPHEHTHUPOB pPe3y/JbTaTOB BOCIUTAHHS, UX YUéT B
OTIpe/Ie/IEHUH BOCTTMUTATEe/IbHBIX 3a/iau YPOKOB, 3aHSTHH;
— BK/TIOUEHUE YUUTe/ISIMU B paboure MporpamMmmbl yueOHbIX ITPeIMETOB, KYPCOB,
MO/yJIell TeMaTUKX B COOTBETCTBMU C KajieH/]apHBIM IJIAHOM BOCIIMTATe/bHOU
paboThI;
— BbIOOp METO/JIOB, MeTO/MK, TeXHOJIOTHH, OKAa3bIBAIOL[UX BOCIIMUTATEbHOE
BO3/IeliCTBHE Ha JIMYHOCTh B COOTBETCTBUU C BOCITUTATEIbHBIM H/I€asioM, 1IeJIbi0 U
3a/layaMi  BOCIIMTAHHS, 1IeJIeBBIMM OpHUEHTHpaMH pe3y/bTaTOB BOCITHMTaHUS;
peanu3aliyio MPUOpUTEeTa BOCIIUTAHUS B YUeOHOM /lesTeTbHOCTH;
— TIpUBJIeUeHHe BHUMaHUsI 00yUaroIuxcsl K [IeHHOCTHOMY acCIleKTy U3yuaeMbIX
Ha YpOKax TMpeaMeTOB, SIBJIEHWM W COOBITHM, WHHUI[UMPOBAHHE OOCYKIeHUH,
BbICKa3bIBaHUIM CBOEr0 MHEHWs, BLIDAOOTKH CBOEro JIMUHOCTHOT'O OTHOIIEHHUS K
M3yuaeMbIM COOBITHSIM, SIBJIEHUSIM, JTUL]AM;
— IIpUMeHeHre NHTePAKTUBHBIX (opM yueOHOM paboThI - MHTE/IEKTya/lbHBbIX,
CTUMY/IUPYIOIINX TI03HABaTe/IbHYI0 MOTHBALIUIO, UTPOBBIX METOJUK, JAWCKYCCHH,
JAFOIINX BO3MOKHOCTb MPHUOOPECTH OMBIT Be/leHHsI KOHCTPYKTMBHOIO /IMajiora;
TPYNIOBOM paboThI, KOTOpast yUUT CTPOUTh OTHOIIIEHUS U 1eHiCTBOBATh B KOMaH/Ie,
CMOCOOCTBYET pa3BUTHIO KPUTHUECKOTO MBIILIJIEHHST;
— noOyxaeHre o0yuarolmuxcss co0/r0jaTh HOPMBI TTOBeJIeHHs, TTpaBH/IA
0OIIIeHUs] CO CBePCTHUKAMU U MeJarOrnyeCKUMH PaOOTHUKaMH, COOTBETCTBYHOIIIVE
yKnagy o0iieoOpa3oBaTelbHOM OpraHMW3ald, YCTaHOBJEHHWE W TOAJEPXKKY
nobposkenarenbHOM aTMOCheph;
— OpraHM3aIi0 HACTaBHMUECTBA MOTHMBUPOBAHHBIX W  3PYJUPOBAHHBIX
00yuaroImyXcst Ha/l HeYCITeBaOIUMU OJJHOK/IAaCCHUKAMH, B TOM UHCJIe C 0COOBIMU
oOpa3oBaTe/lbHBIMA ~ MTOTPEOHOCTSIMM,  JaroIiero  o0OydJarol[uMCsl  COI[A/IbHO
3HAYMMBbIN OTBIT COTPYAHUUECTBA ¥ B3aUMHOM TTOMOIIH;
— VHULIMMPDOBaHWE U  TIOJJEpXKKY UCCIe[oBaTelbCKONW  JesiTeJTbHOCTH
00yuaroImyxcs, TJIaHupOBaHUe 1 BBITIO/THEHHE WH/IVBUYa/TbHBIX U
IPYMIOBLIX TTPOEKTOB BOCTIUTATE/TbHOM HaIlPaB/IEHHOCTH.

[Tpu nIaHUPOBAHUM COZIEP>KAHUSI YPOKa yurTelb YUUTHIBAeT (hejiepabHbIi
KasleHJJapHBIN TIaH BOCITUTATeTbHOM paboThI.



COAEPXAHUE YYEBHOI'O ITPEIJMETA
10 K/TACC

Cojep>kaHve MpPOrpamMbl, BbIJIeJIEHHOe KVPCHBOM, He BXOJUT B TMPOBEPKY
rocyJlapcTBeHHOUW uTorosol arrectatiyu (I'MA).

Tema 1. buosiorust Kak HayKa

CoBpeMeHHast OMOJIOTHST — KOMITIEKCHasl HaykKa. KpaTkasi ucTopusi pa3BUTHS
Oovonornu.  BuosiornueckWe  HayKd U HM3yuyaeMble ~WMH  TPOOJIEeMBI.
@dyHaMeHTa/IbHble, TPUKJIaJHble U TIOWCKOBble HayuyHble WCC/IeJ0BaHUs B
buosnoruu.

3HaueHne 6uonoruu B (HOPMUPOBAHUM COBPEMEHHOW eCTeCTBEeHHO-Hay4YyHOMU
KapTWHBI Mupa. [Ipodeccun, cBsizaHHble C Ouosiorveid. 3HaueHHe OWOJIOTHH B
MpaKTUUeCKOM [JlesiTe/lbHOCTHM uejioBeKa: MeJulldHe, CelbCKOM XO3SUCTBE,
TIPOMBILLJIEHHOCTH, OXPaHe NPUPOJbI.

JleMoHCTpaLuu

[Toptpetsl: Apuctotesns, TeodpacT, K. Jlunnen, XK. b. Jlamapk, Y. lapsus, Y.
Iapeen, I'. Mengens, B. U. Bepraackuii, U. I1. [TaBnos, Y. . Meunukos, H. U.
Bagusos, H. B. Tumodee-PecoBckuii, [Ix. YorcoH, @. Kpuk, /1. K. bensies.

Tabnuipl 1 cxembl: «CBs3b OMONOTMM C APYTMMH HayKaMu», «CHucTeMa
OMOJIOTUUECKUX HAYK».

Tema 2. ZKuBble cuCTeMbI U MX U3y4YeHHe

JKuBble cucTemMbl Kak TipegMeT H3yudeHHWs Owosiormu. CBOWCTBA >KMBBIX
CUCTEM: eJUHCTBO XUMHYECKOr0 COCTaBa, [AUCKPETHOCTb W LIeJIOCTHOCT,
C/IO)KHOCTb M YIOPSIAOUEHHOCTb CTPYKTYPbI, OTKDPBITOCTb, CaMOOpPraHW3aLus,
CaMOBOCITPOM3Be/IeHre, Pa3ipaXKUMOCTb, U3MEHUHNBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aliiM >KUBBIX CUCTEM: MOJIEKYJISIPHbIA, KJ/IETOUYHBIM,
TKaHeBbIH, OpraHHW3MeHHBbIN, MOMY/ISILIMOHHO-BU/JOBOM, 5KOCHUCTEMHbIN
(buoreorieHoTHUECKMI), OuWochepHbIi. [Iporjecchl, NPOUCXOASAIHE B >KUBBIX
cucteMax. OCHOBHble TpU3HAaKU >XMBOro. JKW3Hb Kak (opMa CylleCTBOBaHUSI
Matepud. Hayku, usyuaroiiye >KMBble CUCTEMbI Ha pa3HbIX YPOBHSIX OpraHu3aljuu.

Vi3yueHre >KUBBIX CHCTeM. MeTtozabl Onojiornyeckoid Hayku. HabmrozmeHue,
v3MepeHure, SKCIIePUMeHT, CUCTeMaTH3al[usl, MeTaaHanu3. [IoHsgTHe 0 3aBUCMMOM U
He3aBUCUMOUW miepeMeHHOW. [lnaHWpoBaHue »skcrnepumeHTa. I[locTaHOBKa U
npoBepka ruroTe3. HyneBasi rumnore3a. [ToHsTre BLIOODKU U €€ 1OCTOBEPHOCTb.
Pa3bpoc B Ouosornueckux JaHHbIX. OIleHKAa JOCTOBEPHOCTU TTIOTyUeHHBIX
pe3yabTaTtoB. [IpUUMHBI MCKa)KeHWs pe3y/bTaTOB JKcrepumeHTa. I[loHsiTHe
CTaTUCTAUYECKOTO TecTa.

JeMoHCTpanuu



Tabmupl U cxembl: «OCHOBHbIe TIpU3HAKW >KU3HW», «buonornueckue
cuctemMbl», «CBOMCTBA J>XMBOM MaTepun», «YPOBHM OpraHu3aliyd >KUBOU
npupozbl», «CTpoeHWe >XMBOTHOU KJIeTKW», «TKaHW >XMBOTHBIX», «CHCTeMbl
OpraHOB 4Ye/I0OBeYeCKOro opraHu3Ma», «buoreorieHos», «buocdepa», «MeToabl
W3yueHUs >KUBOM TIPUPOJbI».

Ob6opyznoBanue: 1abopaTopHoe 060pyAOBaHue [I/1s1 TIPOBe/IeHusT HaOoieHUH,
V3MepeHUM, SIKCIIepUMEHTOB.

IlpakTnueckas pabora «VIcronb3oBaHWe pa3IMyYHbBIX METOJOB TIpU
V3YUEHUU XUBBIX CUCTEM.

Tema 3. buosiorus KjieTku

KneTka — CTpyKTypHO-(QYHKLIMOHa/lbHas eJuHULA >KUBOro. Vcropus
OTKpPBITHUS KeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounast teopus (T. ILIBaHH,
M. IIneupen, P. BupxoB). OCHOBHbIE TOJIOKEHUSI COBPEMEHHOM KJIETOUHOU
TeOPUH.

MeTtoabl  MOJIEKYJ/ISIDHOM W KJIETOYHOW  OMONOTMH:  MMKDPOCKOIIHS,
xpoMarorpadus, 37eKTpodope3, MeToJ MeUeHbIX aTOMOB, Au(depeHaIbHOEe
LeHTPU(YTUPOBaHUe, KYJbTUBUPOBaHUE KIIETOK. JI3ydueHHe @QHKCHDPOBAHHBIX
K/IeTOK. D7NeKTPOHHAasi MUKDPOCKOTUsL. KOHQOKAa/IbHAA MHKDPOCKOMHA. ButaibHOE
(MpHXXH3HEHHOE) H3YYEHHE K/IETOK.

JleMoHCcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. I1IBann, M. lllneligen, P. Bupxos, K. M.
bap.

Tabmuupl 1 cxembl: «CBeTOBOW MUKPOCKOI», «DJIEKTPOHHBIM MHKPOCKOI»,
«VcTopus pa3BUTHS METOL0B MUKDPOCKOITUIY.

O6opyoBaHMe: CBETOBOM MHKPOCKOI, MHKpOIIperiapaThl pacTUTEe/bHBIX,
JKUBOTHBIX U DaKTepHa/IbHBIX K/I€TOK.

IIpakTuueckas pabdora «V3yueHre MeTONOB KJIETOUHOW OHOMOrHH
(xpomartorpadusi, snekTpodopes, auddepeHianbHOe 1eHTPUdYrUpOBaHue,
[TLIP)».

Tema 4. XumMHn4yeckasi OpraHu3anys KjieTKu

XHWMHUUECKUM COCTaB K/IETKU. Makpo-, MUKPO- M YyJbTPaMHUKDPO3J€MEHTBHI.
Boga 1 eé posib Kak pacTBOpPUTeJIS, peareHTa, yyacTue B CTPYKTYPUPOBaHUM KJIeTKHY,
Tervioperyislyu. MuHepasbHble BellleCcTBa KJIeTKH, X 6uonoruyeckasi posib. Posb
KaTUOHOB U aHUOHOB B KJIeTKe.

Opranuueckve BelllecTBa KJeTKU. buosiornyeckue T1iosivimepbl. besku.
AMUHOKUCIOTHBIN cocTaB 6emkoB. CTPYKTYpbl O6enkoBoii MosekyJibl. [lepBuuHas
CTpyKTypa Oenka, TMenTHAHAasi CBsA3b. BTOpUuHasi, TpeTUYHas, UeTBepTHUUHAas
CTpyKTyphl. [eHaTyparus. CsoiictBa 0OenkoB. Kiaccudukaiys — 6enkos.
Bbuosiornueckue dhyHKUMY 6eNKOB. /IpHOHEL



YrneBozbl. MoHOCaxapupl, Aucaxapy/bl, OJIMrocaxapy/pl U Mojrcaxapujsbl.
OOt  mmaH cTpoeHWss W (U3UKO-XMMHUECKWe CBOWMCTBA  YIJIEBOJIOB.
buosnorrnueckre (PyHKIMM YT€BO/I0B.

Jlutupapl. 'aapodunsHO-THAPOdOOHBIe cBoMicTBA. Kiaccudukariiys TUMII0B.
Tpurnuiiepuabl, docdoaunuabl, BOCKH, CTepou/bl. buonornueckue GyHKIUN
munoB. O61ire cBolicTBa OMOIOrMUeCKMX MeMOpaH — TeKyuecTb, CIIOCOOHOCTD K
CaMO3aMbIKaHUIO, MOJIYTIPOHULIAeMOCTb.

Hykennoseie kuciotel. [IHK u PHK. CrtpoeHue HyK/IEeMHOBBIX KHWCJIOT.
Hykneotugpl. Tlpuniun komrmnemMeHTtapHocTd. IlpaBuno Yapradda. CTpykTypa
IOHK — nBoiiHas crivpaab. MecToHaxoxaeHue u 6uonorudeckue GyHkoum JTHK.
Bugel PHK. ®yskiuu PHK B Kietke.

Ctpoenue mosekysbl AT®. Makpospruueckve cBsi3u B MoJiekyne ATO.
buonornueckue dynkumu AT®. BoccTaHOB/IeHHbIe TEPEHOCYMKHU, UX (DYHKLIUU B
Kietke. /[pyrue Hyk/1eo3ugTpugocgarel (HT®). CekBenupoBanue [JHK. Merogbr
TE€HOMHKH, TPAHCKPUITTOMUKH, ITPOTEOMHKH.

CTpyKTypHasi OHoJiorusi: OrMoxuMHuueckre u Ouodu3nuecKre WCCIef0BaHuUs
cocTaBa M TPOCTPAHCTBEHHOW CTPYKTYphl OWOMONeKyn. MozgenrpoBarre
CIDYKTYDbI H QVHKIJHH OHOMOJIEKY/T H HX KOMILIEKCOB. KOMITBFOTEDHBIH JH3AHH H
OpraHuYecKHH CHHTE3 OHOMO/IeKY/T H HX HEerPHPOJHBIX dHA/IOTOB.

JleMoHCTpanuu

[Toptpetsr: JI. ITonuur, k. YotcoH, @. Kpuk, M. YunkuHc, P. @pasHkiivH, O.
Csnrep, C. [Ipy3uHep.

Huarpammel: «PacripefiesieHre XMMUUECKHX 3/IEMEHTOB B HE)KWUBOU TIPUPOJIE»,
«PacripeiesieHre XUMUUYECKUX 3/IEMEHTOB B )KUBOM TIPUPOJIE».

Tabsuipl 1 cxembl: «lleproanueckass Tab/vila XUMHUECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJIeKyJ/ibl BOJbl», «BeljecTtBa B cocTraBe opraHusMoB», «CTpoeHue
MoJieKy/bl Oesika», «CTpyKTypbl OenkoBOW MOMeKy/ibl», «CTpoeHHe MOJIeKyl
yraeBofoB», «CTpoeHWe MOJeKya JUnugoB», «HyK/ernHoBble KHUC/IOThI»,
«Ctpoenue MoseKyisl ATOx».

OOGopyoBaHue: XMMHUeCKast TToCy/ja ¥ 000pyZioBaHue.

JIa6opaTopHasi padbora «O0OHapy>keHre OeTKOB C TTIOMOIIbI0 KaUeCTBeHHBIX
peakuin».

JlabopaTopHasi padora «VIcciiefioBaHre HYK/IEMHOBBIX KMCJIOT, BbIIe/IeHHBIX
Y3 KJIETOK Pa3/IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue 1 QyHKIUH K/IeTKH

TWnel KIeTOK: 3yKapuoTUdeckass W Ipokapuotuueckas. CTpPyKTypHO-
byHKI[MOHA/TbHBIe 00pa30BaHMS KTETKH.



CTpoeHue IPOKapUOTHUYeCKON K/eTKU. KieTouHasi cTeHKa 6akTepuii U apXef.
OcobeHHOCTH CTpOeHHs TeTepOTPOpHON U aBTOTPO(PHON TMPOKAPUOTUUECKUX
K/IeTOK. MeCTo U poJib MPOKapuoT B OHOLIeHO3aX.

Crtpoenue 1 GyHKLIMOHMPOBAHUE 3yKapuOTUUeCKOU KJeTKU. [1na3maTrueckas
MeMOpaHa (T1asmanemma). CTpyKTypa Iia3MaTHUecKoW MeMOpaHbl. TpaHCITOpT
BeIlleCTB uepe3 Iy1a3MaThyecKyo MeMOpaHy: rnaccuBHbIl (Auddy3usi, obmeruéHHas
auddysusi), akTUBHbIM (MI€PBUUHBIM M BTOPWYHBIM aKTUBHBIA TPAHCIOPT).
[TonyripoHuiiaeMocTb MeMOpaHbl. PaboTa HaTpuii-KaJnueBoro Hacoca. DH/IOI[HUTO3:
MAHOLIUTO3, (paroluTo3. JK30LUTO3. KneTtouHasi creHka. CTpyKTypa U (DyHKIUA
K/IETOUHOM CTeHKU pacTeHui, TpUOOoB.

Luroriasma. Lyuto3oss. Lutockesner. [IBryKeHue 1uToriasMbl. OpraHon/bl
K1eTku. OfHOMeMOpaHHbIe OPraHOU/IbI KJIeTKU: SH/A0TIa3MaTrueckas cetsb (O11C),
anmapat ['oibpkKu, J/U30COMBI, WX CTpOeHWe U (QyHKUMU. B3anMocBsi3b
0JJHOMeMOpaHHbIX OpPraHOWAOB KieTku. CTpoeHHe TpaHy/ISPHOTO PeTHKYy/ayMa.
Mexarnsm Harpas/ieHnsa 6exkoB B JI1C. CuHTe3 pacTBopUMbIX OenkoB. CHUHTe3
KJIETOUHBIX MeMOpaH. ['Jlafikuii (arpaHy/IsipHbIN ) 9H/[0TI/Ia3MaTHUeCKHI PETUKYTYM.
CekpetopHasi ¢GyHKIMS armapara [onbmxu. Mogugukarrs be/lkoB B anrapare
Tlonpmpku. CoprHpoBka 6enkoB B arrapare [ o/p/pxu. TpaHCIIOPT BeIeCTB B
K/eTKe. Bakyonu pacturenbHbIX Ki1eTOK. Knetounsiv cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWJbl  KJI€TKH:  MWUTOXOHJDUM,  IIJIaCTU/BIL.
Iporcxoxgerre muroxoHapHi u miactyy. Cumororere3 (K.C. MepexkoBCKrH,
JI. Maprymuc). Ctpoenre u (YHKLUUU MUTOXOHADWUM U TiacTuf,. IlepBuuHble,
BTOPUUHBIE U C/IO’KHBIE MJIaCTH/bI (DOTOCUHTE3UPYIOIIUX 3YKAapUOT. XJ/I0OPOIIaCThl,
XPOMOIUIACTHI, JIEMKOIJIACThI BBICIIMX PACTEeHUM.

HememOpaHHbIle opraHouzibl KieTkd CTpoeHue U (yHKIMA HeMeMOpaHHBIX
OpraHou/|0B KJIeTKHU. Pu60ocoMBl. Ilpomexyroyrsre (QHIAMEHTHI.
MukpodunamenTbl. AKTHHOBbIE MHKDOQH/IAMEHTHL.  MblllleuHble  KIETKU.
AKTHHOBBIE KOMITOHEHTbI HEeMbIIIIeYHbIX K/1eTOK. Mukpotpybouku. KieTouHbi
neHTp. CTpoeHue W [BIWKEHUWE JKTYTUKOB M pecHUUYeK. MUKpPOTPyOOuKH
quTOoruiasmMel. LleHTpuonb. berkH, aCCOLJHHPOBAHHBIE C MHKDOQH/IAMEHTAMH H
MHKDPOTPYbouKamu. MoTopHbIe 6e/IKH.

Slnpo. Obosiouka siipa, XpOMaTUH, KapuoIlia3Ma, SAPBILIKA, UX CTPOeHHe U
bynHkiun. AnaepHeiii Oe/lKOBbIM MaTpUKC. [IpocTpaHCTBEHHOE pacriojioyKeHHe
XpOMOCOM B UWHTep(pa3HOM sifipe. IYXPOMATHH H TIeTEPOXPOMATHH. benku
XpOMaTUHA — THUCTOHbI. /[HHAMHKA SJEPHOH 000/JI0YKH B MHTO3€. AJepHbIH
TPAaHCIIOPT.

Krnerounsle BktoueHus1. CpaBHUTE/bHAS XapaKTEPUCTHUKA KJIETOK 3YKapyuOT
(pacTuTe/IbHOM, JKUBOTHOM, TPUOHOM).

JleMoHCcTpanuu



[Toptpetsr: K.C. MepexxkoBckui, JI. Maprymuc.

Tabmupl 1 cxembl: «CTpoeHUWe 3yKapUOTHYeCKOW KieTku», «CTpoeHue
JKABOTHOM  KJeTKW», «CTpoeHHWe  pacTUTEeNbHOM  K/eTKW», «CTpoeHue
MUTOXOHAPUUN», «S1po», «CTpoeHre MPOKapUOTUUeCKOM K/IeTKU».

Ob6opynoBaHue: CBeTOBOM MUKDPOCKOIN, MHUKpOIMperapaThbl pacTUTe/bHBIX,
JKUBOTHBIX KJIETOK, MHUKDPOITperiapaThl OaKTepUaTbHBIX KIeTOK.

JlaGopaTopHast pabGora «/3yueHHe CTPOEHMS K/IETOK Ppa3/IdUHbIX
OpPraHU3MOB».

IIpakTuuyeckas padora «/3yueHre CBOMCTB KJI€TOUHOM MeMOpaHbI».

JlaGopaTopHasi pabora «VIcciefoBaHue Tia3MoaM3a U Jeryla3Mo/in3a B
PacCTUTEe/IbHBIX K/IeTKaxX».

IIpakTHueckas padora «V3yueHne AB>KEHUS I[UTOI/Ia3MbI B PACTUTETbHBIX
KJ/IeTKax».

Tema 6. OOMeH BeleCTB U NpeBpallieHHe YHEPIryd B KJ/IeTKe

AccuMUnSIys ¥ IUCCUMUIISILIVS — IBé CTOPOHBI MeTabomm3ma. Turiel oOMeHa
BeIlleCTB: aBTOTPO(MHBIM U reTepoTpPOdHBINA. YuacThe KUCIOpPOZa B OOMEHHBIX
mpoijeccax. JHepreTHyeckoe obecrieueHre KiIeTKU: TipeBpaiijeHne AT® B
oOMeHHBIX TIpoljeccaX. PepMeHTAaTHUBHBIM XapakTep peaklUid K/IeTOUHOTO
MeTaborm3ma. @PepMeHTHI, WX CTpOeHHWe, CBOWCTBA M MeXaHW3M [IeHCTBUSI.
KodepmeHTtbl. OT/iMunsi PepMEHTOB OT HEOPraHWYeCKHWX KaTaJu3aTOpoB. benku-
aKTHUBaTOpPbl M Oe/KU-UHTMOWUTOpBI. 3aBUCHUMOCTb CKOPOCTU (PepMeHTaTUBHBIX
peaklyii OT pa3/IMuHbIX (DAKTOPOB.

[TepBUYHBIM CUHTE3 OpraHUuUeCKUX BellecTB B KieTke. DOTOCUHTe3.
AHOKCHTeHHBIH H OKCHI€HHBIH (OTOCHHTe3 y Oakteprr. (CBEToCOOHpAaroIjHe
ITUTMEHTBI H ITUTMEHTHI PEAKIJHOHHOr0 [eHTpa. PoJib XJI0pOIIacToB B TpoLiecce
doTocunTe3a. CBeToBasi U TeMHOBasi da3bl. Dorggbixanue, Cs., Cs. u CAM-THIIbI
@orocuHTe3a. IIpoyKTUBHOCTb (DOTOCUHTe3a. Biusinve pa3nuuHbIX (PAaKTOPOB Ha
CKOpOCTb (poToCHHTe3a. 3HaueHre (POTOCUHTE3a.

XeMOCHHTe3. Pa3Hoobpasue OpraHu3MOB-XeMOCUHTEeTUKOB:
HUTPUULMPYIOLI[Me OaKTepuH, >Kene3o0akTepuu, cepobakTepu, BOAOPOJHBIE
OakTepuu. 3HaueHHEe XeMOCHHTe3a.

AHas’pobHble opraHu3Mbl. Buabl OposkeHusi. [IpofyKThl Opo>KeHUs U HX
WCTIO/b30BaHHe ueioBeKOM. AHAa’poOHble MUKDPOOPraHM3Mbl KaK OOBEKThI
OMOTEXHOJIOTUU 1 BO30YuTe/n O0/e3HeH.

A3pobHbIe OpraHu3MBbl. OTarbl JHepreTUUeCcKOro oOMeHa.
[ToaroToBUTENbHEIN 3Tarn. ['MMKOMM3 — 6€CKMC/IOPOJHOE pacIIieTIeHre IIFOKO36I.

brosnornueckoe okuc/ieHre, WK KJIeTOUHOe JbixaHue. Posib MUTOXOHJPUM B
npolieccax 6uonoruueckoro okucaeHus. Liuknuueckue peakiyu. OKUCIUTETBHOE
dochopunvpoBanue. JHeprus MeMOPaHHOIO rpajgHeHTa mpoToHoB. CuHTe3 ATd:



pabora mnporoHHoH AT®-cuHTassl. IlpeumylliecTBa a’pobHOTO MyTH OOMeHa
BellleCTB Tepesi aHa3poOHbIM. DPHeKTUBHOCTh SHEPreTUUeckoro oomMeHa.

JeMoHCcTpanuun

[Toptpetsi: k. [Ipuctau, K. A. Tumupsize, C. H. Bunorpagckuii, B. A.
OHnrenbrapar, [1. Mutues, I'. A. 3aBap3uH.

Tabmumiibl U cxembl: «POTOCUHTE3», «DHEPreTHUeCKuii 0OMeH», «BUOCHHTe3
benka», «CTpoeHue (bepMEHTa», «XeMOCUHTE3».

Ob6opy/zoBaHue: CBETOBOM MHKDOCKOI, 000py/JoBaHUe [Jisi TIPUTOTOBJIEHUS
TOCTOSTHHBIX U BDEMEHHBIX MUKDOIIpPeIiapaToB.

JIaGopaTopHasi pabora «/3yueHue KaTa/JIMTUUeCKOM aKTUBHOCTH (DepMEeHTOB
(Ha mpyMepe amMuIa3bl UK KaTasasbl)».

JlaGopaTopHasti pabora «lV3yueHWe ¢hepMEHTaTHBHOTO pacIerieHus
MepOKCH/Ia BOJOPO/a B PACTUTEBHBIX U JKUBOTHBIX KJIETKAX».

JlaGopaTopHassi pabora «CpaBHeHHe TIpolleCCOB  (OTOCHHTe3a U
XeMOCHUHTe3a».

JIaGoparopHas pabora «CpaBHeHUe TIPOLIeCCOB OPOXKeHHs U IbIXaHUs».

Tema 7. HacneacrBeHHas nuH(opmanus U peaau3anus eé B KJ1eTKe

Peaku MaTpuuHOro cuHrtes3a. [IpMHLMIT KOMIJIEMEHTAapDHOCTH B peakLsX
MaTpUYHOI0 CHUHTe3a. Peanusaiysi HacaeACTBeHHOM MHGOpMaluu. ['eHeTHUeCKUi
KOJl, ero cBoMcTBa. TpaHckpuniusi — maTpuuHbii cuHTe3 PHK. ITlpuHimne
TPaHCKPUIIL[MK: KOMIIJIEMEHTapHOCTb, aHTHUIIapasljle/lbHOCTb, aCUMMETPUUYHOCTb.
Co3peBanne matpuyHbix PHK B sykapuorudeckod k/ietke. Hexkogupyromme PHK.

TpaHcnsius v eé 3tamnbl. Yuactre TpaHcropTHeix PHK B GrocuHTe3e Geska.
YcnoBusi 6uocuHTe3a Oenka. KogupoBaHue amMHHOKHUC/IOT. Posib pubocom B
buocuHTe3e Oeska.

CoBpeMeHHBIe TPEJCTaB/IeHHA O CTpoeHHH reHop. OpraHusalys reHoMa y
MPOKAapUOT WU 3YKapuoT. Perynsiiusi akTUBHOCTM T€HOB Yy MPOKapuoT. ['mmortesa
ortepoHa (®. JKakob, XK. MaHo). Moteky /iapHbie MexaHH3MbI SKCIIPECCHH T€HOB J
9ykapHoT. Poib xpomaruHa B pery/saiHu paboTel reHoB. Perynsiys oOMeHHbIX
TMPOLIECCOB B KiieTKe. KneTouHbli romeocTas.

Bupycbl — Hek/ileTOuHble (hOpPMbI )KU3HU U 00/MraTHble mapasutbl. CTpoeHue
MIPOCTBIX U CTI0XKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KH3HEHHBIH IJHK/T
/IHK-cogepxaigrx BHpycoB, PHK-cozepxaijux BHDPYCOB, 0OaKTEPHOQAros.
ObpaTtHas TpaHCKPHIIIJHSA, PEBEPTA3a, HHTEIPA3A.

BupycHbie 3a00/1eBaHusT ueioBeKa, )KUBOTHBIX, pacteHuit. CITN I, COVID-19,
coLua/ibHble U MeJULIMHCKYe TIP00/eMbl.

bronrgopmarrka: HHTErpaus H aHa/Jau3 OOJIBIIHX MAaccHBOB («bigdata»)
CTDYKTYDHBIX OHO/IOTHYECKHX JaHHBIX. HaHOTeXHOo/IorHu B OHOJIOTHH H MEJHIJHHE.
IIporpammrpyembie QyHKIHH be/ikoB. CriocoObI JOCTABKH JIEKAPCTB.



JeMoHcTpanuun

[Toptpetsi: H. K. Konb1ios, 1. 1. IBaHOBCKUI.

Tabsuipl 1 cxeMbl: «buocrHTe3 Genka», «['eHeTHUeCKuit Kof», «BUPYChI»,
«bakTeprodarm».

IIpakTuueckas padora «Co3gaHre Moie/id BUPyCay.

Tema 8. JKuzHeHHbIN UK/ K/I€TKH

KreTouHblli 1MKJ, ero Tmepuojibl W peryssius. KWHTepdasza U MUTO3.
Oco6eHHOCTH TIPOL[eCCOB, TMpOTeKawIux B MHTepda3ze. IToAroToBKa K/IeTKA K
genenvto.  I[lpecuHTeTMueckuii  (MMOCTMUTOTUUECKHI), CUHTETHUYECKUM U
MOCTCUHTEeTUUeCKHH (TTIpeMUTOTHYeCKUH ) TTepuo/ibl UHTepda3bl.

Matpuunbiii cunTe3 [JHK — permmkanus. [Ipunuune! pervmikanmm JHK:
KOMIJIEMEHTAapHOCTh,  TIOJTYKOHCEPBAaTUBHBIM  CHUHTE3, aHTUIAPa/JIe/IbHOCTb.
Mexanusm pervivkauuu JIHK. Xpomocombl. CtpoeHue xpoMocoM. Tesomepsl U

TesloMepa3a. XPOMOCOMHbIM HabOp KIeTKM — KapuoTUIll. [IUIUIONAHBbIN U
raryIouAHbI  Habopbl  XpoMocoM. ['OoMoJiorMuHbIe XPOMOCOMBL.  [losOBBIE
XPOMOCOMBL.

Henenne KyieTkd — MUTO3. CTaiuM MUATO3a U IIPOUCXOSAIME B HUX MIPOLIECCHI.
Turnel MuTO3a. KaprokvHes v IUTOKUHe3. brosiornyeckoe 3HaueHre MUTO3a.

Perynsiyss MUTOTMYECKOrO LMK/Ia K/eTKW. IIporpaMmupyemasi KjieTOuHas
rubenb — aroriTo3.

KnetouHoe sifpo, XpoMOCOMBI, (YHKI[MOHa/bHasi TeHOMHUKa. MexaHH3MbI
TpoJIH@epanun, JHQQEPEHIJHPOBKH, CTAPEHHS H T'HOe/H K/IeTok. «L{u@poBas
KJTETKa» — OHOHH@pOpMaTHYEeCKHe MOJe/TH ()YVHKIJHOHHPOBAHHS K/TETKH.

JleMoHCTpaLuu

Tabsuipl U cxembl: «KW3HEHHBIM UK KIeTKW», «MuTo3», «CTpoeHHe
XpoMocoM», «Perummkarusa JHK».

ObopyaoBaHue: CBETOBOM MHUKPOCKOII, MUKpOTIperapaThl: «MHUTO03 B K/IeTKax
KOpeILLKa JIyKa».

JlaGopaTopHast  paGora  «/3yueHHWe  XpPOMOCOM  Ha  TOTOBBIX
MUKpOIIperiapaTax».

JIaGopaTopHasi padora «Hab/mojeHre MUTO3a B K/IeTKaX KOHUMKA KOpeIlKa
JIyKa (Ha rOTOBBIX MUKpOIIperaparax)».

Tema 9. CTpoense u PyHKIIUM OPraHU3MOB

buosornueckoe pasHooOpa3ue OpraHXU3MOB. OJHOK/IeTOUHbIe,
KOJIOHUA/IbHbIe€, MHOTOK/IETOUHbIE OPTraHU3MBbI.

Oco6eHHOCTH CTPOeHUs U »KU3He [eATeTbHOCTH OAHOK/IeTOUHBIX OPTaHHW3MOB.
bakTepuu, apxeu, OJHOK/IETOUHbIe TIPUOBI, OJHOK/IETOUHbIE BOAOPOC/H, ApPYyTHe
TPOTUCTHL. KOosIOHMaIbHbIe OpraHU3MBl.



B3anMoOCBsI3b 4YacTel MHOTOK/JIETOUHOIO OpraHusMa. TKaHW, OpraHbl H
cucTeMbl opraHoB. OpraHusM Kak ejvHoe Liesioe. ['omeocras.

Tkanu pacteHuii. TUMBI pacTUTeTHLHBIX TKaHel: 0Opa3oBaTebHasi, [TOKPOBHasl,
MIPOBO/SILAsl, OCHOBHasi, MexaHuWyeckasi. OcobGeHHOCTH CTpoeHUs, (DyHKUUNA U
pacrio/ioyKeHUsi TKaHel B OpraHax pacTeHUH.

TKaHU >KUBOTHBIX W uejioBeKa. TWIMbl >KUBOTHBIX TKaHEeW: 3TWTe/raJIbHas,
COoeJMHUTe/IbHAs, MbIllleuHasi, HepBHas. OcobeHHOCTH CTpoeHMs, GYHKIUM U
pacroJIo>KeHUs TKaHel B OpraHax >KMUBOTHBIX U YesI0BeKa.

Opranbl. BereraTvBHble M TeHepaTHMBHble OpraHbl pacTeHud. OpraHbl U
CUCTeMbI OPTraHOB )XUBOTHBIX U UejioBeKa. DyHKIMKM OPraHoB U CUCTeM OPraHoB.

Onopa Tena opranu3moB. Kapkac pacreHuit. CkeneTbl OJHOK/IETOYHBIX U
MHOT'OK/IETOUYHBIX )KUBOTHBIX. Hapy>kHbIV ¥ BHyTpeHHUM cKeJieT. CTpOeHre U TUTIbI
CcoeJHeHUsI KOCTeu.

[BwxkeHne  OpraHu3MoB. [IBwKeHrWe  OJHOKJIETOYHBbIX  OpraHWU3MOB:
amMébouHOe, KTYTUKOBOe, PeCHHUYHOe. [IBiyKeHre MHOTOK/IeTOUHBIX pacTeHUit:
TPOIKU3Mbl W HACTUW. [IBW)KeHHMe MHOTOK/IeTOUHBIX J>XMBOTHBIX M Ue/iOBeKa:
MbIlleyHasi cuctema. Pediekc. CKesleTHbIe MBILIIBI M UX paboTa.

[Tutanue opranusmMoB. I1oroleHre Bopbl, yIJI€KUCIOT0 ra3a U MUHepaabHbIX
BellleCTB  pacTeHussiMd.  [Iutanuwe  KMBOTHBIX.  BHyTpumosiocTHoe U
BHYTPUKJ/IETOUHOe mulleBapeHue. [IuTaHue TI03BOHOYHBIX >XMBOTHBIX. OTAebl
NYILLeBapUTE/IbHOIO TpakTa. IluvijeBapuTtesnbHble >Kese3bl. IlvilieBapuTesibHas
CUCTeMa yejioBeKa.

IbixaHve opraHu3moB. [IpixaHue pacteHu. JIpixaHue >KUBOTHbIX. [uddy3us
ra3oB yepe3 MOBEPXHOCTh KyieTKU. KoxxkHOe abixaHue. [IpixaTesibHasi IOBEPXHOCTb.
7KabepHoe 1 y1érouHoe gpixaHue. [IbixaHve TT03BOHOUYHBIX KUBOTHBIX M UeIOBeKa.
OBOJIIOLIMOHHOE  YCJIO)KHEeHHWe CTPOeHUs JIETKHMX I103BOHOUHBIX >KUBOTHBIX.
[pixatenbHasi CUCTeMa uejioBeKa. MexaHU3M BEHTWISALMM JIETKUX Yy NOTUL U
MJIeKOTIUTAIOLMX. Perysiius Abixanus. JIpixarenbHbie 00BEMBI.

TpaHCHOPT BeLeCTB y OPraHU3MOB. TpaHCIOPTHbIE CHUCTEMbI PaCTEHWM.
TpaHCcnopT BeleCTB Yy JKUBOTHbIX. KpoBeHOCHass cucremMa U €€ OpraHsbl.
KpoBeHocHasi cucTeMa TI03BOHOUHBIX JKMBOTHBIX M uesioBeka. Cepjue,
KPOBEHOCHbIe COCyZbl U KpoBb. Kpyru KpoBooOpailleHusi. OBOJIIOL[MOHHBIE
YCJIO)KHEHHsI CTPOeHHsI KPOBEHOCHOW CHUCTeMbI TTO3BOHOUHBIX XXKMBOTHBIX. PaboTa
cepALa v eé peryJssLus.

Beigenenue y opranusMoB. BeiziesieHue y pactenuii. Beigenenue y >KUBOTHBIX.
CokpartutesibHble Bakyo/d. OpraHbl BbiesieHUs. DuibTpauus, CeKpeLus U
oOpaTHOe BcachlBaHHWe KaK MeXaHW3Mbl PabOTbl opraHoB BbifeneHus. CBsi3b
MOJIOCTU Teja C KPOBEHOCHOM W BBIJEIUTENbHOM CHUCTeMaMU. BbifieneHue y



MO3BOHOYHBIX >KUBOTHBIX U uesioBeKa. [Touku. CTpoeHre U GyHKIMOHHPOBaHUE
HedpoHa. Obpa3oBaHre MOUM y uesioBeKa.

3amura y OpraHus3MoOB. 3allydTa Y OJHOKJ/IETOYHBbIX OpraHu3sMoB. Cropsbl
OakTepuii ¥ LIUCTBI TTPOCTEMIINX. 3all[UTa Y MHOTOK/IeTOUHbIX pacTeHui. KyTukyia.
CpezcTBa MacCMBHOM M XUMUUECKOW 3allUThl. DUTOHLIU/BI.

3ammra y MHOTOKJIETOYHBIX J>XKMBOTHBIX. [IOKpDOBBI U UX TIPOMU3BOJHBIE.
3aiuTa opraHu3Ma OT Oose3Hell. VIMMyHHasi cMcTeMa uejioBeKa. KeTOUHbIM U
Ir'yMOpa/lbHbIE UMMYHHUTET. BpOXAEHHBIH M TPHOOpPeTEHHBIM crielduuecKuii
MMMYHUTET. Teopusi KIOHaIbHO-CeeKTUBHOTO umMyHuTeta (I1. Opmux, ®. M.
bepnet, C. ToHerara). Bocranure/ibHble OTBETbI OPraHU3MOB. Posib BPOXKAEHHOTO
MMMYHUTETA B Pa3BUTUM CUCTEMHBIX 3a00/IeBaHUM.

PasgpaxkumocTe U peryjsAlus |y  OpraHuMsMoB. Pa3apakumocte y
OZHOKJIETOUHBIX OPraHu3moB. TakcHChl. Pa3apaxumMoCTh U perymsiuvs y paCTeHUH.
PocToBrle BelriecTBa U UX 3HaUeHue.

HepBHasi cuctema u ped/eKTOpHas peryysiiusi y >XUBOTHbIX. HepBHas
CUCTeMa U e€ OT/e/bl. DBOIOLIMOHHOE YCI0KHEHUEe CTPOEHUs] HEPBHOW CUCTEMBI Y
JKUBOTHBIX. OTAenbl TOJOBHOTO MO3ra IO3BOHOYHBIX >KUBOTHBIX. Pediiekc wu
pediekTopHas fyra. be3yc/iioBHbIe U yC/10BHBIE ped/ieKChI.

['ymopanbHag peryssius U SHJOKPUHHAs CUCTeMa JKUBOTHBIX U UejiOBeKa.
’Kesie3bl SHAOKPUHHOM CUCTEMBI ¥ UX TOPMOHBI. JleiicTBUe TOPMOHOB. B3aMOCBSI3b
HEePBHOU Y SH/IOKPUHHOW CUCTeM. ['unoTtanaMmo-runodusapHas CUCTeMa.

JleMoHCTpaLuu

[Toptper: . I1. [1aB/0B.

Tabmuiplr 1 cxembl: «OHOK/IETOUHBIE BOAOPOCN», «MHOTOK/IETOUHbIE
BOJOpOC/N», «baktepum», «lIpoctelie», «OpraHbl LBETKOBBIX pPacTeHUN»,
«CHCcTeMbl OpPraHOB TI03BOHOUHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHUe
HaCeKOMbIX», «TKaHM pacTeHuil», «KopHeBble cucTembl», «CTpoeHHe CTeOIs»,
«CTpoeHue J/IMUCTOBOW IJIACTUHKW», «TKaHW >KUBOTHBIX», «CKejeT ueoBeKa»,
«IIueBapuresnbHasg  cucrtema», «KpoBeHOCHass cucreMa», «/lpIxaTesbHas
cucremMa», «HepBHas cucTeMa», «Koxxa», «MpbI11eYHast cucTemMa»,
«BpienuTeNibHasg CUCTeMa», «JHAOKPUHHas cucteMa», «CTpOoeHue MBbILILbI»,
«IMMyHUTET», «KHl111eUHOI0/IOCTHBIEY, «Cxema  1mWTaHUS  paCTeHUM»,
«KpOBeHOCHbIe CUCTeMbl TI03BOHOYHBIX JKUBOTHBIX», «CTpOeHue TUApbD»,
«CTpoeHue miaHapuu», «BHyTpeHHee CTpoeHUe [0XKAeBOro uepssi», «HepBHas
cucremMa pbib», «HepBHas cucrema srymku», «HepBHas — cuctema
rnpecMbIKaroluxcsa»,  «HepBHags  cucrema  ntuly», «HepBHasg — cucrema
MJIeKOMUTaroLMX», « HepBHasi cucTemMa yesioBeKa», «Pediekc».

Ob6opyzoBaHue: CBeTOBOM MHMKPOCKOI, MUKpOIIperapaThl OJHOK/IeTOUHBIX
OpraHM3MOB, MHUKpOIIperapaTtbl TKaHeM, paKOBHWHBI MOJIJIFOCKOB, KOJIIEKIUU



HACeKOMBIX, WTJIOKOXKUX, YKUBbIe SK3eMILUISIPbl KOMHATHBIX pacTeHui, repbapuu
pacTeHW pasHbIX OT/Ee/O0B, B/aXHble TMpenaparbl J>KUBOTHBIX, CKeJeTbl
MO3BOHOUHBIX, KOJUIEKI[UM OeCrio3BOHOUHBIX >KUBOTHBIX, CKeJeT 4eJioBeKa,
obopy/ioBaHue /1/1s1 AeMOHCTPALMY TTIOUYBEHHOTO Y BO3/YIIIHOTO MATaHKUsI PACTEeHHUH,
paciijeryieHtst Kpaxmasia U 0esIKoB 10/ [ieiicTBrueM ¢epMeHTOB, 060py10BaHUe /1St
JIeMOHCTpPALIUU OIBITOB MO0 U3MEPEeHUI0 >KU3HEHHON EMKOCTH JIETKHUX, MeXaHu3Ma
AbIXaTe/IbHBIX JABW)KEHUH, MO/|e/TU TOJIOBHOT'O MO3ra Pa3/IMUHbIX KUBOTHBIX.

JIaboparopHasi paboTta «lI3yueHre TKaHel pacTeHUI».

JIabopaTropHasi padoTta «l/3yueHune TKaHel KUBOTHBIX».

JIaboparopHasi padoTa «lI3yueHre OpraHoB [JBETKOBOT'O PAaCTEHHSI».

Tema 10. PasMHO)XeHHe U pa3BUTHE OPraHNU3MOB

®opMbI pa3sMHOXKEHHsI OpraHu3MoB: Oecriosioe (BK/IOUasi BereTaTWUBHOE) U
rmosioBoe. Buaesl 6Gecrionoro  pa3MHOXeHHs: T[OYKOBaHWe,  CIIOPYJISALKS,
(dbparmMeHTaLusi, KTIOHUPOBaHUe.

[TonoBoe pa3mHOXeHUWe. ITonoBble KjeTKM, WM rametbl. Melio3. Craauu
Mmetio3a. [ToBesieHre xpomocom B Melio3e. KpoccrHroBep. buoornyeckuii CMbIC/
Meiio3a U TOJIOBOTO TMpoliecca. Meiio3 M ero MecTo B J>KU3HEHHOM I[UKJIe
OpraHU3MOB.

[IpensapoppiiieBoe passutue. ['ameroreHes y >KMBOTHBIX. [10J10BbIe Kesie3bl.
O6pa3oBaHue U pa3BUTHe MOJIOBBIX K1eToK. CriepmaroreHe3 U ooreHe3. CTpoeHue
T0JIOBBIX K/IETOK.

OmiofoTBOpeHre W SMOpHOHANbHOE pa3BUTHE JKUBOTHBIX. (CriocoObl
OIJIOAIOTBOPEHMUSI: HAapY>KHOe, BHyTpeHHee. [lapTeHoreHes.

VuauBuayanbHOe pa3BUTHE OPraHM3MOB (OHTOTeHe3). DMOpHO/Iorusl — HayKa
0 Pa3BUTHUM OPraHu3MoB. MopgorerHes — 94Ha H3 I/IaBHBIX MPO0OIeM IMOPHOIOTHH.
Konxrermuss  MopgoresoB u  mogemn  Mopgoreresa. Ctraguu  SmbOpuoreHesa
KUBOTHbIX (Ha Tipumepe Jfarymiku). JpoGnenue. Turbl  gpoGreHus.
/lerepMHHHDOBaHHOe H HEJePMHHHPOBAHHOE /Jpobienwe. bracrysa, THmbl
61actysn. OcobeHHOCTH ApobJieHUsT MIIEKOITUTAIOIINX. 3apo/IblllieBble JINCTKU
(racTpysisiuys). 3aK/aaZKa OpraHOB M TKaHeW U3 3apO/IbIIIEeBbIX TUCTKOB. B3aumMHoe
B/MSTHUE YacTed pa3BUBAIOIIEroCs 3apojbliia (3MOpHOHANbHAsE WHIYKIIHS).
3ak/jaKa TIUlaHa CTPOeHHsI JKMBOTHOTO KaK pe3y/jbTaT HepapXUuecKux
B3aMMO/IeHiCTBUII T'eHOB. BrusHue Ha 5MOpUOHA/IbHOE pa3BUTHE pa3IUUHbIX
(haKTOpOB OKPYKaroIlleu Cpe/ibl.

Poct u pa3Buthe XHMBOTHBIX. [locTamMOpuoHanbHBIA mepuos. IIpsmoe wu
HerpsiMoe pa3Butve. Pa3putve c wmeramopdo3oM Yy 06eCrio3BOHOUHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bBHO/IOrMuUeckoe 3HaueHHWe TMPSIMOTO U HENpsIMOro
pasBUTHS, UX paclpoCTpaHeHHe B Mpupoje. Tumbl pocTa >KMBOTHBIX. DaKTOPbI
PEryJsiliui POCTa >KUBOTHBIX U yesioBeka. CTa/[uu MOCTIMOPHUOHATBHOTO Pa3BUTHUS



y JKUBOTHBIX U yesioBeKa. [Ieprozipl oHTOreHe3a uesioBeka. CTapeHue U CMepTh Kak
OuosioruUecKrie poLeCChl.

Pa3smHOXXeHWe U pa3Buthe pacTeHuid. ['ametodut u criopoput. Metlio3 B
JKU3HEHHOM 1[1KJie pacTeHuid. OOpa3oBaHUe CTIOP B Mpoljecce Meiio3a. 'ameToreHes
y pactenuii. Onog0TBOpeHrEe U pPa3BUTHE PacTUTEIbHBIX OpraHvM3MoB. [IBoiiHOe
OT/IOZIOTBOPEHUE Yy LIBeTKOBBIX pacTeHuii. OOpa3oBaHUe U pa3BUTHE CEMEeHHU.

MexaHW3MBbI pery/siliii OHTOTeHe3a Y PaCTeHUW U JKUBOTHBIX.

JleMoHCTpanuu

[Toptpetsr: C. I'. HaBawuH, X. LInemaH.

Tabmuibl 1 cxeMbl: «BereratrBHOe pasMHOXeHHe», «Turbl 0ecrosoro
pa3sMHOXKeHUs1», «Pa3MHOKeHUe X/J1aMUIOMOHaZbl», «Pa3sMHOXeHUWe SBIJIEHBI»,
«Pa3MHOXeHUe TUApbl», «Meio3», «XpoMocoMbl», «['ametoreHes», «CTpoeHue
SAULEKJIeTKM U crepmaTto3ona», «OCHOBHbIE CTaJuM OHTOreHe3a», «[IpsMmoe u
HernpsiMoe pa3BuTHe», «Pa3BuThe MaKWCKOro Xyka», «Pa3BUTHE CapaHumn»,
«Pa3Butre narymku», «/IBoWHOe OIJIOJOTBOPEHHE Y L[BETKOBBIX paCTeHUN»,
«CTpoeHMe CeMsH OJHOZOJIbHBIX U ABYAOJbHBIX pacTeHUN», «KU3HEHHbIN LUK/
MOPCKOH KamyCTbl», «KU3HEHHBIN LUK/ MXa», «KU3HEHHbIN LIUKJI TTallOPOTHUKAY,
«KV3HEeHHBIU LUK/ COCHBI».

O6opynoBaHUe: CBETOBOM MMKDPOCKOI, MHKpOIIperiapaThl SIMILIEK/IeTOK |
CIIepMaTO30M/I0B, MOesb «LIUK/T pa3BUTHS JIATYLLKW».

JlaGopaTopHas pa6ora «l/i3yueHue CTpOeHUs TIOJIOBLIX K/IeTOK Ha TOTOBBIX
MHUKpOIpenaparax».

IlpakTnueckas pabora «BbisiB/ieHWe TIPU3HAKOB CXOZCTBA 3apO/bIllieid
MTO3BOHOUHBIX )KUBOTHBIX».

JlaGopaTopHast padora «CTpoeHHe OpraHOB pa3MHOXKEHHS BBICIINX
pacTeHUI».

Tema 11. I'eHeTMka — HayKa 0 HaC/JeACTBEHHOCTM U HW3MEHUMBOCTH
OpPraHu3MoB

VicTopusi CTaHOB/IEHUSI M pa3BUTHS TeHeTUKU Kak HayKu. PaboTel I'. MeHzerts,
I'. ne ®pusa, T. Moprasa. Posib 0TeueCTBeHHBIX YUYEHBIX B pPa3sBUTHUU €HETUKU.
Pa6otel H. K. KonbiioBa, H. V1. BaBuioBa, A. H. benosepckoro, I'. /. KaprnieueHko,
FO. A. ®ununuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBbIE TeHeTUUeCKUe TOHATHUS U CUMBOJIbL. ['OMOJIOTMUHBIE XPOMOCOMBI,
ajie/ibHble TeHbl, a/JbTepHaTUBHblEe TIPU3HAKW, JOMWHAHTHBIA W peljeCCUBHBIN
TIPU3HAK, TOMO3UI0Ta, TeTepPO3UroTa, YUCTast JIMHUSL, THOPU/IbI, TeHOTHII, (PeHOTHIL.
OcCHOBHble ~ MeTOAbl  TeHeTHKW: TUOPUIO/IOTUYECKUM,  LIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TeHeTUYeCKUN.

JeMoHCTpanuu



IToptpetsl: I'. Menpens, I'. e ®pus, T. Mopran, H. K. Kossnos, H. N.
Basunos, A. H. benosepcku, I'. [I. Kapneuenko, FO. A. ®ummnuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuiipl U cxeMbl: «MeTo/ibl TeHeTUKN», «CXeMbl CKPeLuBaHUsI».

JlaboparopHast paGora «/Ipo3odusa Kak OOBEKT TIeHeTUUeCKHX

HCC/IeIOBaHUM».
Tema 12. 3aKOHOMEpPHOCTH HaC/IeACTBEHHOCTH
MoHorubpugHoe ckpemyBaHue. IlepBbiii 3akoH MeHzaens — 3aKoH

eiMHOOOpa3usi TMOPUIOB MepBOro TMoKoJeHus. [IpaBuio JoMUHUPOBaHUs. BTopoii
3aKOH MeHjenss — 3aKOH pacljeryieHus1 TpU3HAaKOoB. LIWTosiornyeckyie OCHOBBI
MOHOTMOPHIHOTO CKpell[iBaHus. ['UIioTe3a UiCTOTHI raMer.

AHanmu3upyolee cKpelBaHve. [IpoMeKyTOUHBIM XapakTep Hac/ieOBaHUSI.
Pacueriyienne npy3HakoB Py HETIOJIHOM JOMUHUPOBaHUM.

HOurubpugHoe ckperBaHue. TpeTuii 3akoH MeH/ie/ist — 3aKOH He3aBUCHMOTO
Hac/ie/IoBaHUsI IPHU3HAKOB. LluTo/iornueckrie 0CHOBBI JUTHOPUAHOTO CKPEIMBaHKSI.

CuerieHHoe Hac/eqoBaHue Tpu3HaKoB. Paborel T. Moprana. CleriieHHOe
Hac/iejoBaHWe TeHOB, HapylleHWe CLelUleHUusI MeXKy reHaMU. XPpOMOCOMHast
TeopHrs Hac/Ie[CTBEHHOCTH.

['eHeTrka nosia. XpOMOCOMHBIM MeXaHU3M OIpeZiesieHus To1a. AyTOCOMBI U
MOJIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeTHbIM Moj. ['eHeTnueckas
CTPYKTYypa I10JIOBbIX XpomMocoM. HacsiejoBaHMe TIpU3HAKOB, CLIEIVIEHHBIX C [10JI0M.

['eHoTHN Kak 1je/10CTHas cuctema. [lnernoTponvs — MHOKeCTBEHHOE IeMCTBUe
reHa. MHOXXeCTBeHHbIM as/uienn3M. B3aumMopencTBhe Heasule/IbHbIX TeHOB.
KowmrisiementapHocts. Onucras. [Tonmumepus.

["eHeTHUYECKUM KOHTPOJIb PAa3BUTUSI PAaCTEHUM, )KUBOTHBIX U YeJIOBEKA, a TaKXKe
(U3MOMOrMYeCKUX  TMPOLIeCCOB, TIOBeIeHUSI U KOTHUTHMBHBIX  (DYyHKLIMM.
['eHeTHYeCcKHe MeXaHU3Mbl CUMOHOTeHe3a, MeXaHHW3Mbl B3aUMO/IeHCTBHUS «X0351UH
— Tapas’uT» U «XO03IMH — MHKpOOMOM». ['eHeTHUecKue acreKTbl KOHTPOJS H
V3MeHeHMs Hac/leJCTBeHHOW MH(OpPMaLM B TIOKOJIEHUSIX KJIETOK M OpPraHrU3MOB.

JleMoHCcTpanuu

[Toptpertsl: I'. Mengens, T. Mopras.

Tabsuiel U cxembl: «[1epBbIii ¥ BTOPOM 3aKOHBI MeHzesis», « TpeTuii 3aKoH
Menpensi», «AHanusupymoljee CKpeluBaHue», «HermosHoe JOMUHMpOBaHUE»,
«CuenieHHOe Hac/iejOBaHWe TMPU3HAKOB y [Jpo30Quibl», «['eHeTMka ToJia»,
«Kapuotun uenoBeka», «Kapuotun pApo3oduisl», «Kapuotunm —OTHLBD,
«MHO>XeCTBeHHbIH a/ljie/iu3mM», «B3anuMoiericTBYe TeHOBY .

Ob6opyzmoBaHue: Mofenb /s [AeMOHCTpPALMKM 3aKOHOB eJuHO0Opa3us
rubpuioB TIepBOTO TIOKOJIEHWSI W paCIielyieHdsi TIPU3HAaKOB, Mojenb /s
JIeMOHCTpaLlii 3aKOHa He3aBUCUMOIO Hac/le[l0BaHUSl TPU3HAKOB, MOZJeNb IS



JIeMOHCTpaLMX CLIeTUIEHHOTO Hac/el0BaHWs IIPU3HAKOB, CBETOBOU MHKPOCKOII,
MUKporpenapar: «/lpo3odusa».

IlpakTnueckas pabora «/3yueHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpelllMBaHUs y AP030(PUIbD».

IlpakTnyeckasas pabora  «VI3yueHue  pe3ynbTaTOB  AUTHOPUIHOTO
CKpelLLYBaHus1 y p030(UIbD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3avmogielicTBe TeHOTMIIAa M Cpefibl TIpu (OpPMHPOBaHUU (DeHOoTUMa.
V3MeHUYMBOCTh MPH3HAKOB. KauecTBeHHbIE U KOJIMUECTBEHHbIE MPU3HaKU. BUabl
M3MEeHUMBOCTU: HeHAC/Ie[iICTBEHHAsI U Hac/ie/ICTBEHHas!.

MogudukalioHHasi U3MeHUMBOCTb. Posib  cpefpl B (OpMHPOBAaHUHU
MOM(UKALIMOHHOW M3MeHUYMBOCTM. HopMa peakivy TpusHaka. BapualyoHHbIN
psif, ¥ BapuauuoHHasi KpuBas (B. MoranHcen). CBoiicTBa MOAU(PUKALIMOHHOU
VM3MEHUYUBOCTH.

'eHoTUNMUecKast U3MeHYUBOCTb. CBOMCTBAa T€HOTUMMUECKON U3MEeHUHMBOCTH.
Bu/ibl TeHOTUTTUECKOM M3MEeHYMBOCTH: KOMOMHATHUBHAs!, My Tal[OHHASI.

KomOWHaTBHasg W3MeHUMBOCTb. MeM03 U TI0JI0BOM IIpoliecC — OCHOBA
KOMOWHATHBHON M3MeHUUBOCTH. Pojib KOMOMHATHBHOM U3MEHUHMBOCTH B CO3/laHUHN
reHeTHYeCKOro pa3HooOpasus B Mpefiesiax OJHOTO BU/Ia.

MyTaloHHass W3MEeHUMBOCTb. BuJbl MyTalUii: TeHHble, XPOMOCOMHEIE,
reHoMHble. CriOHTaHHble U WHAYLMPOBaHHble  MyTaluu. flaepHble U
L[UTOMIa3MaTHu4yeckie MyTaluu. CoMaTHyeckde W TOJIOBble MyTaluu. [IpyUurHbI
BO3HUKHOBEHUSI MyTaluii. MyTareHbl ¥ MX B/MSHAE Ha OpPraHU3MBbL.
3aKOHOMEpPHOCTH MYTAal[MOHHOTO Tipoliecca. 3aKOH T'OMOJIOTMYECKHUX psiJOB B
HacseqcTBeHHOM W3MeHurBocTU (H.M. BaBuioB). BHesimepHasi ©3MEeHUHMBOCTh U
Hac/ae/ICTBEHHOCTb.

JnureHeTHka H 9MHCEHOMHKA, pPOJIb  SMHTEHETHYECKHX (DAKTOPOB B
HAC/IEOBAHUH H H3MEHYUBOCTH (DEHOTHITHYECKHX TPH3HAKOB Y OPI aHH3MOB.

JleMoHCcTpanuun

[Toptperts!: I'. ne ®pus, B. MoranHcen, H. 1. Basunos.

Tabmuiel ¥ cxeMbl: «Bugsl wu3MeHUHMBOCTH», «MoauduKaoHHas
M3MEHUYMBOCTbY, «KombuHaTiBHas V3MEHUMBOCTbY, «Metio3»,
«OrnnogoTBopeHne», «['eHeTHueckue 3aboeBaHus uesioBeKka», « BUAbI MyTal[uii».

O6opyoBaHue: >XuBble U TepbapHble 3K3eMIUISIPbl KOMHATHBIX pacTeHUH,
pPUCYHKHM (poTorpadun) >KMBOTHBIX C Pa3/IMUHBIMU BUJaMH U3MEHUHUBOCTH.

JIaGoparTopHas pabora «WccnepoBanue 3aKOHOMEpHOCTeu
MOAW(UKALIMOHHOW W3MeHUMBOCTU. IlocTpoeHre BapvalMOHHOTO psifia U
BapUAaLIMOHHOW KPUBOW».



IlpakTnueckasa paGora «Myrtaiuu y apo3odunbl  (Ha TOTOBBIX
MUKpOIIpernaparax)».

Tema 14. I'eHeTuka uesi0BeKka

Kapuotun yenoBeka. MexzayHapoAHasi mporpamMma MCC/IelOBaHUsI TeHOMa
yesioBeKa. MeToAbl  M3y4yeHUsI TeHETHMKA  uejioBeKa: TeHeaJorhu4ecKuu,
O/IM3HELIOBbIH, LIMTOreHeTUUEe CKUM, MOMY/ISLMOHHO-CTaTUCTAUECKUH,
MOJIEKY/ISIPHO-T€HeTUUeCKUU. CoBpeMeHHoOe onpeziesieHye reHOTuIIA:
TIOJTHOTEHOMHOE CeKBeHUPOBaHWe, FeHOTUIIMPOBAHUE, B TOM UHKCJIe C MOMOLLBIO
[TIIP-ananmu3a. HacieacTBeHHble 3a00/1eBaHuS UesioBeKa. [ 'eHHbIE 1 XPOMOCOMHBIE
bone3sHu uyesoBeKa. bosiesHM C Hac/e[CTBEHHON TpepacrioyioKeHHOCThIO.
3HaueHUe MeJULIMHCKOW TeHeTUKU B MpeJOTBPAIl[eHUU U JIeYeHUN FeHeTUUeCKUX
3abo/ieBaHnii uesioBeka. MeaWKO-reHeTUUeCKOe KOHCYJ/bTHpoBaHue. CTBOJIOBbIE
K/1eTKU. [IoHSITHe «reHeTUUeCcKOro rpysa». JTHUeCcKue acreKThbl UCC/Ie[JoBaHUN B
00/1acTH pe/JakTHPOBaHUSI TeHOMa M CTBOJIOBBIX KJ/IETOK.

['eHeTueckue (HakTOpPbl TIOBBIIIEHHOM UYBCTBUTE/JBHOCTH Ue/IOBEKa K
(U3MUECKOMY ¥ XMMHUUYECKOMY 3arps3HeHUI0 OKpY»Karolel cpefbl. ['eHeTHUecKast
TIpeJipacrio/ioyKeHHOCTh YejloBeKa K IaToJIOrUsIM.

JleMoHCTpaLuu

Tabmuipl U cxembl: «KapuoTtum uenoBeka», «MeTo[bl U3yUeHUs] T€HETHKU
ye/ioBeKa», «I'eHeTHUecKHe 3a00/1eBaHUSI UeTI0BeKa».

IIpakTHueckas padora «CocTaB/ieHre U aHa/IU3 POJOCIOBHON.

Tema 15. Ce/tekijusi oOpraHu3mMoB

[omecTuKauuys v cenekuus. 3apoXKAeHue CeleKLUU U IOMeCTUKaLUU. Y ueHre
H. U. BaBunoBa o lleHTpax TMpOUCXOXAEHUs U MHOroobpasusi KyJIbTYpPHBIX
pacTeHui. Posib cesieKIMU B CO3/IaHUM COPTOB PaCTeHUM U MOPO/] )KUBOTHBIX. COpT,
1opo/ia, lTaMM. 3aKOH TOMOJIOTHUYECKUX PSIZIOB B HAaC/1e[CTBEHHOW U3MEeHUMBOCTH
H. . BaBuioBa, ero 3HaueHue JJist CeJIeKIMOHHON PabOoThI.

MeToapl cenleKIIMOHHOM paboThl. VICKyCCTBEHHBIM OTOOp: MacCCOBBIA U
VH/IMBU/TY Q/IbHBIU. Otanbl ~ KOMOWHAIIMOHHOW  ceJjieKI[UW.  VcribITaHue
MIpOM3BOAUTE/Iel MO TIOTOMCTBY. OTOOp 10 TE€HOTWUITy C IIOMOIIbLIO OIIeHKH
(heHOTHIIa TTOTOMCTBA ¥ OTOOP T10 FTeHOTHUITy C TTOMOIIbI0 aHam3a JJHK.

VIcKycCTBeHHBIE ~ MyTareHe3 KakK  MeTO[]  CeJeKIJMOHHOW  paboThlI.
PafiialiuOHHBIN 1 XMMWUECKUM MyTareHe3 Kak UCTOYHUK MYTalUui Y KYJIbTYPHBIX
dbopm opranusMoB. Mcmno/sib3oBaHWe TeHOMHOIO peaKTHPOBAaHUS M MeTOZIOB
pekoMOuHaHTHBIX JTHK 17151 To/TyueHNst ICXOAHOTO MaTepyara Ajisi CeeKLnu.

[Tonyuenue TOJIATIJIONU/IOB. BryTpuBugoBas rubpuan3arys.
biu3KopoJCcTBeHHOe — CKpellliBaHWe, WM  WHOpuUguHT.  HepopcTBeHHOe
CKpellliBaHWe, WM ayTopuauHr. ['eTepo3uc ¥ ero TpuuvHbL. Vcmosb3oBaHue
rereposuca B cenekiuu. OtaanéHHas rubpuausaius. IlpeogosieHue Gecrioaust



ME>KBUJJOBbIX TUOPU0B. JlOCTIKeHUSI CeNleKLIUY PacTeHUN U )KUBOTHBIX. «3e1éHas
PEBOJIFOL]HA .

CoxpaHeHHe U U3yueHre reHeTUYeCKUX PeCypCoB Ky/IbTYPHBIX paCTeHUM U UX
OVKWX poAuuelt A CO3/laHusl HOBBIX COPTOB U TMOPH/IOB CeTbCKOX03MCTBEHHBIX
KY/IbTYp. ZJI3yyeHne, COXpaHeHHE H YIPAB/ICHHE T'€HETHYECKHMH peCypCaMy
Ce/IbCKOXO3HCTBEHHBIX M IIPOMBIC/IOBBIX JKHBOTHBIX B ILJ€/IAX Y/IVYLIECHHA
CYLJeCTBYIOIJHX H CO3JaHHsA HOBBIX M0POJ, JIHHHH H KPOCCOB, B TOM HYHCJ/IE C
TIPHMEHEHHEM COBPEMEHHBIX METO/OB HAYYHBIX HCC/IEJOBAHUH, IEPEJOBBIX HECH H
IIEPCITEKTHBHBIX TEXHOJIOTHH.

JleMoHCTpanuu

IToprpetsi: H. W. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, II. II.
JIykpsiHeHKoO, b. JI. Acraypos, H. bopnoyr, /. K. besses.

Tabsuiipl ¥ cxembl: «LIeHTPbI MPOUCXOXKIEHUSI 1 MHOT000pa3usi Ky/IbTyPHBIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSANOB B HAC/IeACTBEHHOU W3MEHUHWBOCTHY,
«MeTo[e1 cenekiun», «OTaanéHHas Tubpuan3anus», «MyTareHes».

JIaGopaTopHas pa6orta «lI3yueHre COPTOB KyJ/IbTYPHBIX PaCTeHUN U TTOPO/
JOMALIIHHX KUBOTHBIX».

JIaboparopHasi paboTta «lI3yueHre METO/IOB CeNeKLUA PaCTeHUI».

IIpakTuueckas padora «IIpyBMBKa pacTeHU».

JKcKypcusi «OCHOBHble MeTOZbl U [OCTH)KEHMS] CeNeKUWd pacTeHud u
JKUBOTHBIX (Ha CeJIeKLJUOHHYHO CTaHLIUIO, IJIeMEeHHY0 bepmy,
COPTOHMCITBITaTeIbHBI  yUaCTOK, B TeIJIMUHOEe XO035HCTBO, B JlabopaToOpHio
arpOyHVBEpPCUTETAa WIX HAYUHOTO LIEHTPA)».

Tema 16. BoTexHO/I0THA U CHHTeTHYeCKasi 0Mo10rus

OObeKThl, UCMOMb3yeMble B OHOTEXHOJIOTHUH, — KJIETOUHble W TKaHeBbIe
KYJIbTYPBHI, MUKDPOOPTraHU3MBl, 150.4 XapakTepuCTHKa. TpaauLoOHHas
buorexHosiorust:  xjebomeueHue, TOydeHHe KHC/JIOMOJIOUHBIX TIPOAYKTOB,
BUHOZeMe. MukpoOuosiornueckuii cuHTe3. OOBeKTbl MHUKPOOMOIOTHYeCKUX
TexHosiorui. [Tpon3BoACTBO Gesika, aMUHOKUC/IOT ¥ BUTAMUHOB.

Co3zaHre TeXHOJIOTMHM M UHCTPYMEHTOB LieJIeHarpaB/IeHHOT0 U3MEHEHUs U
KOHCTPYMPOBaHKS F'€HOMOB C L{eJ/IbI0 T10JlyYeHUs1 OPraHW3MOB U UX KOMIIOHEHTOB,
coZiep>KalljuX He BCTpevaroliyecs B MpUpo/ie OMOCUHTeTUYeCKHe MyTH.

Krerounas wnxeHepus. MeToApl Ky/nbTypbl KJI€TOK M TKaHel pacTeHUW U
KUBOTHBIX. Kpuobanku. Comaruyeckas rubpuav3angusi W COMaTHUECKUH
sMOpuoreHes. Vcriosb30BaHWe TaryIOWJOB B CeleKIUWA pacTeHwWid. [lonyderHue
MOHOK/IOHA/IBHBIX aHTHTE/I. VICIT0/1630BaHHe MOHOK/IOHA/IBHBIX H IT0/THK/IOHA/IEHBIX
aHTuTe/l B MejgulHHe. VICKyCCTBeHHOe OIUIOf0TBOpeHue. PeKOHCTpyKLus
SWLIeK/IeTOK Y KJIOHUPOBaHWe >XUBOTHBIX. MeTos TpaHCIUIaHTalUuy sifiep KJIeTOK.



TexHo/TOrHH  03/JOPOBJIEHHA,  KY/IbTHBHDOBAHHSA M  MHKDOK/IOHA/IEHOIO
PAIMHOXXEHHS Ce/TbCKOXO3SHCTBEHHBIX KY/IBTYP.

XpOMOCOMHasi M TreHHasl WHXeHepus. VICKyCCTBeHHBIM CHUHTe3 IeHa W
KoHCTpyupoBaHue pekoMOuHaHTHBIX [THK. Co3zarwe TpaHcreHHbIX OpraHH3MOB.
JloCTvKeHYs Y IepCreKTHBbl XPOMOCOMHOU M TeHHOW MH)XXeHeprr. DKOJI0rndyecKre
Y 3TUUecKre pob/ieMbl TeHHON UHKeHepUH.

MepuiuHckue 6uotexHosioruu. [octreHoMHasi tudpoBast MeauiiyHa. TTLP-
AWarHoCThKa. MeTabO/OMHBIM aHanu3, TeHOLIeHTPUUeCKUM aHaau3 MpoTeoMa
yesioBeKa JJIsi OLeHKM COCTOSIHHSA ero 370poBbs. VCrnosb3oBaHWe CTBOJIOBBIX
K/ieToK. TapretHas Tepanusi paka. 3D-OnMowmH)KeHepus i pa3pabOTKu
(dyHjaMeHTa/lbHbIX OCHOB MEJMLIMHCKUX TeXHOJIOTHM, CO3/aHusl KOMILIeKCHBIX
TKaHel coueTaHWeM TeXHOJIOTHM TPEXMepHOro OMOTIPUHTHHTA M cKaddoaauHra
JJ/1S1 pellieHus 3a/1a4 IepCOHaM3UPOBAHHON MeJULIVHBI.

Co3zaHre BeKTOPHBIX BakKLMH C Iie/iblo0 obecriedeHuss KOMOWMHWPOBAHHOMN
3anmThl OoT BO30yauteneii OPBU, ycraHoB/ieHWe MOJIEKY/SPHBIX MeXaHU3MOB
dyHkumonupoBanusi PHK-cozepykaljux BUPYCOB, BBI3BIBAIOIIUX 0CO00 OMacHbIe
3abo/ieBaHus YesioBeKa 1 )KUBOTHBIX.

JleMoHCTpaLuu

Tabuipl U cxembl: «Vcmomb30BaHHE MUKPOOPTaHU3MOB B TPOMBIIILIEHHOM
TIPOM3BO/CTBe», «KileTouHass uH)XeHepus», «I'eHHast UHXXeHepus».

JlaGopaTopHasi pabora «li3yueHre 06beKTOB OMOTEXHOIOTHU.

IIpakTHueckas pabdora «IlosyueHre MOTOYHOKUC/IBIX TIPOAYKTOBY.

JKCKypcusi «bBHOTeXHOMOrusI — BaKHeWIlas IIPOU3BOJWTE/bHAS CHJIa
COBPEeMEeHHOCTH (Ha OMOTeXHOJ/IOTUUeCKOe TTPOU3BO/ICTBO)».

11 K/IACC

Tema 1. 3apoxjeHue U pa3BUTHE 3BOJIIOLMOHHBIX TNpe/CTaB/eHUN B
ouosiorUN

OBoymoLMoHHass Teopus Y. [JapBuHa. IIpeArnocbuikM BO3HUKHOBEHUS
fapBuHu3Ma. JKu3Hb U HayuHas JedaTenbHoCTs Y. [lapBuHa.

JBYKy1Lie CUJTbI 3BOJTIOLMK BUOB 110 Y. /lapBHHY (BbICOKAasi MYHTEHCUBHOCTh
Pa3MHOXKEHHSI OpPraHM3MOB, HaC/Ie[ICTBeHHass W3MEHUMBOCTb, Oopnba 3a
CyII[eCTBOBaHUe, eCTeCTBeHHbIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenre cuHTeThueckor Teopuu sBosoluu (CT3). HeliTpanbHas
Teopuss 3BororMKA. CoBpeMeHHasi  JBOJIIOL[MOHHAs  OWosnorus. 3HaueHHe
5BOJIFOLMOHHOM TEOPUH B (DPOPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHbI MUPA.

JeMoHCTpanuu



[Toptpeter: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBbe, Y. [lapBuH, C. C. YeTBepukos, U. U. llImansraysen, k. Xongens, . K.
benses.

Tabmmiibl u cxembl: «CrcTeMa >KUBOM TTpUpo/p! (1o K. JInHHer0)», «JlecTHUIIA
JKUBBIX cyiriecTB (1o JITamapky)», «MexaHn3M (opMHUPOBaHUS MPUCITOCOD/IeHNH Y
pacTeHU’ U >XUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapiipyTa nyTeriectBus Y.
MapBuHa», «Haxomku Y. [lapBuHa», «®opMbl OOpBOBI 3a CYIIIeCTBOBAHUE»,
«[Topogel romy6Geii», «MHoroobpasue Ky/JbTypHBIX (hOpPM KamnycCTbl», «Ilopoabl
JOMalITHUX >KUBOTHBIX», «CxeMa obpa3oBaHus HOBbIX BUJOB (1o Y. [lapBUHY)»,
«CxemMa COOTHOLIEHUS [ABWKYLUX CWJ 3BOJIIOLMNW», «OCHOBHBIE I10JI0’KEeHUS
CUHTETUYECKOU TEOPUM SBOJIFOLIUN».

Tema 2. MUKpPO03BO/IIOLMSA U eé pe3y/ibTaTbl

[Tonynsuysa Kak 371eMeHTapHas efuHuLA 3BOMIOLUA. COBpeMeHHbIE MeTO/bI
OLIEHKM TeHeTHYeCcKoro pa3HooOpasus W CTPYKTYpbl TOMNy/siuil. V3MeHeHue
reHopOHJa TOMY/SILMM KakK >SJIeMeHTapHOe 3BOJIFOLMOHHOE siBlIeHWe. 3aKOH
reHeTrueckoro paBHoBecusi [x. Xapau, B. Baiinbepra.

DneMeHTapHble (aKTOPbI (JBWXKYILME CWJIbI) SBOIOLMA. MyTallMOHHbBIN
npoijecc. KomOuHaTHWBHasg uW3MeHUMBOCTb. [Ipeiip TeHOB — ciyuaiiHble
HeHaripaB/ieHHbIe U3MeHEeHUs YaCTOT ajijiesield B nony/isauusx. 3dQeKT ocHoBaTeJIsl.
Spgekxr OyreurourHoro ropipiiika. CHIDKEHHe TeHEeTHYeCKOro pazHooOpasus:
pHYHHBI H C/1ecTBHA. [IposB/ieHye s@@eKTa Jgperigpa reHoB B OO/IBIIHX H MAJIbIX

TOMyJ/IALHAX. Murpanuu. N3onauus TIOMYJISIL{AW: reorpaduyeckas
(mpocTpaHCTBeHHast), brionornueckast (pernpoJyKTHUBHast).
EcTtectBeHHbIM 0TOOpD — HarpaBasiommii (aktop 3BomoLMUA. DPopMmbl

ecTeCTBEHHOTO OoTOopa: [ABWKYIIWN, CTaOWIM3UPYIOUUM,  pa3pbIBaIOIIUA
(mu3pynTuBHbIN). [TosioBoit 0TOOP. BO3HUMKHOBEHHE W 3BOIOLUS COLMATBHOTO
MoBe/IeHUs )KUBOTHBIX.

[Tpucrioco6/eHHOCTh ~ OPraHU3MOB  KakK  pe3yabTaT  MHUKDPO3BOJIIOLIUU.
Bo3HUKHOBeHHe MPUCTIOCO0/IeHNI Y OpraHu3MoB. ApoMopd03bl ¥ UAU0a Al Tal[|ux.
[TpruMepsI rIpUCIiocob6/1eHuiA y OpraHu3MoB: MopoJioruueckue, Gusronoruyeckue,
Obuoxumuueckrie, TioBeJeHUeckKre. OTHOCUTENBHOCTh  TPUCTIOCOOIEHHOCTH
OpraHu3MOB.

Buj, ero kputrepum U CTpPyKTypa. BujooOpa3oBaHue KakK pe3y/bTar
MHUKPO3BOIOIUK. M30ms1usi — KarodeBod ¢akTop BUA0OOpa3zoBaHus. Iyt u
CII0COOBI BU/J000pa30BaHus: ajyionaTpuyeckoe (reorpacduueckoe),
CUMIIaTpUYeckKoe  (3KOJI0TMYecKoe), «MTHOBEHHOe»  (TTO/TUIIJIOMAMN3al[Ks,
rubpuausaiys). JarenbHOCTb SBOJIIOLMOHHBIX MPOLIECCOB.

MexaHu3mbl hOpMUPOBaHUsE OUOIOTHYECKOT0 pa3HO0Opasus.



Posib 9BO/MIOLIMOHHOM OMOI0OTUK B pa3paboTke HayuHBIX METO/JJOB COXPaHEHUS
6uropa3HooOpasvss. MUKPO3BOMIOIMS U KO3BOJIIOLIUSA T1apa3sUTOB U HX XO3sieB.
MexaHu3mbl (HOPMUPOBaHUST yCTOMUMBOCTH K aHTUOMOTHKAM U Criocobbl 60pbObI €
Heu.

JleMoHCTpanuu

[ToptpeTsr: C. C. YeTBepukos, 3. Maiip.

Tabsuiel ¥ cxeMbl: «MyTal[MOHHAs W3MEHUMBOCTh», «[lomysiiuoHHas
CTPYKTypa Bufia», «Cxema MposiBjieHus1 3aKoHa XapAu—BaitHbepra», «/IBrKyiiye
CU/bI SBOJIIOLUN», «IDKOJIOrMUYecKass M30J/sLUs TOMYJIsSIui CeBaHCKOU (hopesn»,
«['eorpacrueckasi U30/S1MsT TMCTBEHHHULIBI CUOMPCKOM U JTMCTBEHHULIBI IayPCKOM»,
«[TomysiIOHHBIE BOJIHBI YKMC/IEHHOCTH XWIIHUKOB U >KepPTB», «Cxema AelCTBUs
ecTecTBeHHOT0 0TO0pa», «PopMbI 60PLOKI 3a CyII[eCTBOBaHHE», « VIHIy CTpHa/TbHbIN
MeslaHu3M»,  «JKuBble  HCKomaemble»,  «IIOKpOBUTe/IbCTBEHHAasi  OKpacka
JKUBOTHBIX», «[Ipemymnpeskaaroiias OKpacka >KMBOTHBIX», «®Pu3nonoruueckue
ajianraiun», «lIpucrocob/IeHHOCTh OpraHu3MOB W €€ OTHOCHTE/IbHOCTDbY,
«Kputepun Buja», « BUibI-IBOMHUKW», «CTPYKTypa BUZia B IpHpoOie», «CriocoOb
BUZI000pa3oBaHusi», «['eorpaduueckoe BU000pa3oBaHue TPEX BUAOB JIaH/bIILIEH»,
«JKO/Ioruueckoe BHA000pa30BaHHe BHUAOB CHHHI», «[lOMMIUIONBI pacTeHuid»,
«KamycTHO-peieuHbIi ruOpu».

O6opyaoBaHue: repbapuu pacTeHUM, KOJIJIEKIIMA HaCeKOMBIX, Uyyesia ITHUL] U
3Bepeli ¢ MpuMepaMy Pa3IMYHBIX MPUCTIOCO0/IEHUH, Uyuersia ITHI] ¥ 3Bepel pa3HbIX
BUJIOB, repbapyuy pacTeHWd ONM3KUX BHAOB, 00pa30BaBIIMXCS Pa3TMUHBIMU
criocobamu.

JIaboparopHasi padoTa «BrisiB/ieHre H3MEHUHUBOCTH Y 0C00€eii 0THOTO BUA».

JIab6opaTopHasi padora «IIprcrocobeHust OpraHu3MOB U UX OTHOCHTETbHAsI
11€71eCO00Pa3HOCTh.

JlaboparopHast pabora «CpaBHeHHe BHIOB I10 MOP(OJIOTUUECKOMY
KPUTEPHIO».

Tema 3. Makpo3Bo/IIOLUA U eé pe3y/IbTaThbl

Metoapl u3yueHuss MakposBoyroLMu. [lajmeoHTOsIOTUYECKHMe  MeTO/bl
W3ydyeHuss SBoyoLMd. IlepexozHbie ¢GoOpMbI U (UIOT€HETUUECKHE  PSZbI
OpraHU3MOB.

buoreorpadrueckie MeTobl W3ydeHHs 3BomOIuH. CpaBHeHHWe GOpbl U
dayHbl MaTepUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emsd. Bupmsi-
9H/IEMUKU U PEJTUKTHI.

OMOpHOJIOTUYECKHe ¥ CPaBHUTETHHO-MOP(MOIOruuecKre MeTOAbl U3yueHHs
9BOJIIOL[MU. ['eHeTHUeCKHWe MeXaHW3Mbl SBOJIIOLIMA OHTOTeHe3a U TIOSBIeHUs
9BOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOMOTMUHbIE W  aHAJIOTMUHbIE  OpraHbl.
PynuMeHTapHble  OpraHbl M aTaBU3MbL.  MoJIeKy/IsIpHO-TeHeTHUeCKHe,



broxuMHUecKre U MaTeMaThuyeckrie MeTOZbl U3yueHUst SBOJIIOLMU. ['oMoIoruuHbIe
reHbl. CoBpeMeHHble MeTO/Ibl TOCTPOeHUs] (PUIOTeHeTUYEeCKUX JiePeBbeB.

XPpOMOCOMHBIE MyTal{uy Y 3BOJIFOLIUS TeHOMOB.

OO61re 3aKOHOMEPHOCTHU (TIpaBuW/a) 3BOIIOLMH. [IDHHIJHIT CMEHBI (DVHKIJHH.
HeobOpatuMocTh 3BOsOLIMK. AflaNTUBHAsI pajyaiyds. HepaBHOMEpPHOCTb TEMIIOB
9BOJIFOLIUH.

JleMoHCTpanuun

[Toptpetsl: K. M. bap, A. O. KoBanerckuii, ®. Mtonnep, 3. ['ekke/ib.

Tabnuipl U cxeMbl: «DPUIOTeHeTUUECKUI psif, JIOIIagu», «ApPXeornTepuKc»,
«3Bepo3yObie  siiepbl»,  «Crerouedanbi»,  «PuHModuTh»,  «CeMeHHbIe
MaropoTHUKW», «buoreorpaguueckue 30HbI 3eMau», «/lpeiid KOHTHHEHTOB»,
«PemukTbl», «HavanbHble cTaguyd 3MOPUOHA/NBLHOTO PAa3BUTHS TTO3BOHOUHBIX
JKUBOTHBIX», «['OMO/IOTMUHBIE W aHa/JOTWYHbIe OpraHbl», «PyAUMEHTBI»,
«ATaBU3MbI», «XpOMOCOMHBIE HaOOpLI UeJOBeKa W IIHMMITaH3e», «[ JlaBHbIe
HaTpaBJ/IeHHUS IBOJTIOLAN», «OOIIHe 3aKOHOMEPHOCTH IBOJTIOL[AN.

Ob6opymoBaHUe: KOJUIEKI[UM, repOapvy, MY/SDKA HCKOMAaeMbIX OCTaTKOB
OpraHu3MOB, MYJISDKU TOMOJIOTUYHBIX, aHA/IOTUYHBIX, PYAUMEHTAapHbIX OPraHOB U
aTaBU3MOB, KOJIJIEKLIUM HACEKOMBIX.

Tema 4. IIpoucxoxxaeHue U pasBuTHe XM3HHM Ha 3eMiie

HayuHble TUIOTe3bl TIPOMCXOXKIEHUS >KU3HU Ha 3emse. AOuWoreHes u
naHcriepmusi. [JoHayuyHble TIpe/iCTaB/IeHUs O 3apOKJEHUH XU3HU (KpeaLuOHU3M).
['unoTe3a MOCTOSAHHOTO CaM03apOXKJeHUs )XKU3HU U eé onpoBep)keHue onbitaMu O.
Peau, JI. Cnianinadiiany, JI. [Tactepa. [TpoucxoxaeHue >KU3HA U aCTPOOUOIOTHSI.

OcHOBHbIE Tarlbl HEOpPraHu4ecKou 9BOJIFOLIUU. [1nanerapHas
(reosorvueckasi) 3BOJIIOLUS. XUMHUeCKasi 3BOIOLMS. AOWOTeHHbI CHUHTe3
opraHuyeckux BellecTB W3 HeopraHuueckux. Ombeir C. Mumiepa u I'. HOpwu.
O6pa3oBanue nmomMepoB u3 MoHoMepoB. KoarjepBatHast runote3a A. V. OnapuHa,
TUroTe3a TepBUYHOTO OysiboHa J[K. XoJsifeiiHa, reHeTWueckas rurore3a [
Ménnepa. Pubosumer (T. UYek) u rumore3a «mupa PHK» VY. T'mibGepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBeHHE MPOTOKJ/IeTKHU.

WcTopus 3emnu v MeTo bl eé n3yuyeHus. VickoraeMble opraHuyeckue OCTaTKU.
['eoxpoHosiorust U eé Merozbl. OTHOCUTeNbHasE M abCOMIOTHAs TeOXPOHOIOTHSI.
["'eoxpoHoJiOruyeckas LiKasa: 30Hbl, 3pbl, IEPUO/bI, STTOXHU.

HauanbHble STamnbl OpraHWYeCcKoW 5BO/OLMU. [losiBlieHWe W 3BOJOLIUS
MepBbIX KJIETOK. JBOMOLMS MeTabo/M3Ma. Bo3HMKHOBeHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIe OMOTIJIEHKH KaK aHaJIOT TepBbIX Ha 3emiie COObIIecTB.
Crtpomaronutel. [IpokapuoThl ¥ 3yKapyOTHI.



[TpoucxoxaeHre 3yKapuoT (cuMbuoreHe3). DBOIOI[MOHHOE TTPOHCX0KIeHe
BUPYCOB. [IponcxoXaeHrve MHOTOK/JIETOUHbIX OpraHu3MOB. BO3HUKHOBeHHe
OCHOBHBIX IPYNI MHOTOKJIETOUHBIX OPraHW3MOB.

OCHOBHBIE 3Tarbl 3BOJIOLMUA BbICIIMX pacTeHud. OCHOBHbIe apOMODP(O3bI
pacTeHui. Bbixos pacTeHuid Ha cyimny. I[losiBlieHWe CIOPOBBIX pacTeHUU U
3aBoeBaHMe uMH cylid. CemeHHble pacTeHusi. [Ipoucxosk[eHue [BeTKOBBIX
pacTeHUN.

OCHOBHBIE 3Tarbl 5BOJIIOLMU KUBOTHOTO Mupa. OCHOBHble apoOMOpP(O3bI
JKUBOTHBIX. BeHpckasi hayHa. KemOpuiickuii B3pbIB — TMOSIBJIEHHE COBPEMEHHBIX
TUMOB. [lepBble XOpAOBBIe KUBOTHBIE. JKU3Hb B BOZE. DBOJIIOLMSA MTO3BOHOYHBIX.
[TpoucxoxaeHve amubuii 1 perntunvi. IIpoucxoxgeHHe MIEKOTMTAMUX U
ntur]. [lpuHiun kmoueBoro apomopdosa. OcBoeHue 0eCrO3BOHOUHBIMH U
TT03BOHOYHBIMHU KUBOTHBIMH CYILIH.

PasButne >u3HM Ha 3emse IO 3paM M TepUOZaM: apxeH, IpPOTepO30u,
T1a1e0301, Me3030i, KaitHo30M. OObI1jasi XapaKTepUCTHKA K/IMMaTa ¥ re0/IOTHIeCKUX
nipoijeccoB. [TosiBieHWe U pacliBeT XapaKTepHBIX OPraHU3MOB. YT/ieobpa3oBaHUe:
€ro yC/I0BUS U B/IUSIHME Ha ra30BbId COCTaB aTMOC(hepHI.

MaccoBble BBIMUPAaHUSI — SKOJIOTMYECKUEe KPU3WUCHI NPOUUIOro. IIpuumHel U
C/IeCTBUS MaCCOBbIX BbIMHUpaHWW. COBpPEMEHHBbIM 35KOJIOTUUECKHWHA KPU3UC, ero
ocobenHocTH. [Tpobiema coxpaHeHust 6opa3Ho0Opa3us Ha 3emiie.

CoBpeMeHHasi CUCTeMa OpraHMueckoro mupa. IIpuHUuUIBI K1acCudUKalyu
oprann3MoB. OCHOBHbIe CUCTEMAaTHUYeCKHe TPYIIIbI OPraHU3MOB.

JleMoHCTpaLuu

[Toptpetsr: ®. Penu, JI. Cnannanuyanuy, JI. Ilacrep, . . Meunukos, A. U.
OmnapuH, [Ix. Xongenn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabsure! u cxembl: «CxeMa ombiTa . Peun», «Cxema orbiTa JI. ITactepa mo
W3YUYEeHUI0 CaMO03apoXkieHus >Xu3Hu», «Cxema omnbita C. Mwumwiepa, I'. FOpu»,
«JTarbl ~ HeOpraHWYecKOW  9SBOMIOLUW»,  «['eoXpoHO/IOrMYecKass  IIIKasia»,
«HauanbHble 3Tanbl OpraHUYeckod 3BOIOLMN», «CxeMa 0Opa30oBaHUs 3YKapUOT
nyTéM cumbuoreHesa», «Cucrema >XUMBOW TMpuUpPOAbl», «CTpoeHue BUpYyCa»,
«Apomopdo3bl  pacTeHun», «PUHUOPUTBI», «OJHOKIETOUHbIE BOAOPOC/IN»,
«MHOroK/eTounsle BOAOpPOCIW», «Mxu», «llamopoTHUKM», «l'0J10CEMeHHbIe
pacTeHus1», «OpraHbl LIBETKOBBIX pacTeHH», «CXemMa pa3BUTHS )KUBOTHOI'O MHPa»,
«Apomopdo3bl KUBOTHBIX», «[IpocTeiiire», «KumeuyHononocTHele», «Ilnockue
yepBU», «YmeHUCTOHOTHE», «PBIOBI», «3eMHOBOAHBIE», «IIpecMbIKaroIHecs»,
«IItTunpl», «Mnekonuraroiye», «Pa3BUTHe )XKU3HU B apXeWCKOM 3pe», «Pa3Butue
JKU3HA B TPOTEpPO30HCKOM 3pe», «Pa3BuUTHe >XWU3HM B I1a/Ie030MCKON 3pe»,
«Pa3BuTHe X13HU B Me3030MCKOH 3pe», «Pa3BuTHe KHU3HU B KalTHO30MCKOU 3pe»,
«CoBpeMeHHasi CUCTeMa OPraHu4YeCcKoro Mupa».



ObGopyznoBaHue: Tepbapyy pacTeHWN pa3/UUHBIX OT/E/I0OB, KOJUIEKIAN
HaCeKOMbIX, BJlaXKHbIe TIperapaThl >KUBOTHBIX, PAKOBUHbBI MOJUTFOCKOB, KOJIEKI[UU
UTJIOKOXKUX, CKeJIeThl T03BOHOYHBIX KUBOTHBIX, Uyyesia IITUL] U 3Bepeid, KO/IeKI U1
OKaMeHe/IOCTel, TI0/Ie3HbIX HCKOIMAaeMblX, MYJISDKM OpraHM4eCcKMX OCTaTKOB
OpraHU3MOB.

BupTyanbHas 1abopaTopHasi pabora «Mo/jeMpoBaHHe OMBITOB MuJiiepa—
FOpu 1o u3yyeHuto abMOTreHHOTO CUHTe3a OPraHuueCcKrUX CoeIMHeHMUH B ePBUUHON
aTMocdepe».

JlaboparopHasi pabora «VI3yueHue M OIMMCAaHWE WMCKOMAEMbIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IlpakTHueckasa pabdora «lVI3ydyeHre 0COOEHHOCTEW CTPOEHUsI pacTeHUM
Pa3HbIX OT/E/I0B».

IIpakTHueckas pabora «/3yueHre ocoGeHHOCTel CTPOeHUs MO3BOHOUHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue yeji0BeKa — aHTPOIIOreHe3

Pa3ziesnbl U 3a7lauy aHTPOIIONIOTHU. MeTo/Ibl aHTPOTIOJIOTHH.

CraHoB/IeHHe TIpe/ICTaB/IeHUd O TIPOMCXOXKJeHWUU 4YesioBeKa. Pe/nruosHble
B033peHUsi. CoBpeMeHHbIe HayYHble TEOPUU.

CX0/ICTBO uesioBeKa C KUBOTHbIMU. CHCTeMaThuecKoe ToJIoyKeHre yeoBeKa.
CBuzleTe/ibCTBAa  CXOJICTBA  4Ye/ioBeKA C  JKUBOTHBIMU:  CPaBHMTE/IbHO-
MOpQoJIOTHUUeCKHe, 9MOpHOJIOTHYecKHe, bu1310M0r0-0MOXUMHUYECKHE,
noBefieHYeckre. OT/IMUMs YesioBeKa OT XXKUBOTHBIX. [IpSIMOX0sKjeHre U KOMIIIeKC
CBsI3aHHBIX C HUM MpPH3HAKOB. Pa3BuTHe ro/IOBHOTO MO3ra ¥ BTOPOW CUTHATbLHOU
CUCTEMBI.

NBwkyiye cuiibl (hakToOphl) aHTpPOTIOTeHe3a: OUOIOTHYeCKUe, CollhaibHbIe.
CooTHoIieHre 6WOIOTMUeCKUX M COIHA/IbHBIX (DaKTOPOB B aHTPOIIOreHe3e.

OcHOBHbIE CTafiud aHTporioreHe3a. PaHHUe uenoBekoOoOpa3Hbie 00e3bsHbI
(TIpOKOHCY/IbI) ¥ paHHUE TTOHTH/IBI — OOIIHe TIPeIKK Ue/I0BeK00Opa3HbIX 00e3bsIH 1
nmofed. ABCTpanoNUTeKH — JIByHOTHe TIpeiku Jitojleld. Ue/loBeK yMeJibli, miepBbie
M3rOTOBJIEHUS OPYJuM TpyAa. UesoBek NPsSIMOXO/SALLMN U MePBbIM BbIXOZ, JIFO el 3a
nipefenbl Adpukn. YenoBek reijeib0eprckuil — 001 MpeoK HeaH1epTaTbCKOT0
yesl0BeKa M 4YesioBeKa pa3yMHOro. YesioBeK HeaH/epTaJbCKUK KakK B/, JHOJed
XO0JIOAHOTO KjauMara. YesioBeK pa3yMHbIM COBPEMEHHOTO THWIIA, [JAeHUCOBCKUI
ye/ioBeK, OCBOeHMe KOHTHHEHTOB 3a Ipefenamu Adpuku. IlaneoreHeTvka u
rajeoreHoOMUKa.

OBOJTIOLIUSI COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBI OTOOD B MOMYJIALIUAX
yesioBeKa. MyTallMOHHBIN TIpoliecC U noaumMop@usM. [lomy/isiiMoHHbIE BOJHBI,
apeiid reHoB, Murpauus U «3(PQeKT ocHoBaTesiss» B MOMYJISILMAX COBPEMEHHOIO
yeJsiOBeKa.



Yenoseueckue pacel. IIoHdATHEe 0 pace. bosblune pacel: eBporeoujHas
(eBpasuiickasi),  aBCTpajio-HerpouWjHasi  (3KBaTOpHaibHas),  MOHICOJIOMZHAS
(asuaTcko-amMepuKaHCKasi). Bpemsi U myTu paccesieHHst 4esiOBeKa IO ILJIaHeTe.
EquHcTBO  yesnoBeueckux — pac.  HayuyHasi  HeCOCTOSITe/IBHOCTb — pacu3Ma.
[Tpucrioco0/eHHOCTh 4YesioBeKa K pa3HbIM YCJIOBUSIM OKpY’Kalollell Cpefpbl.
Bnusinue reorpaduueckoii cpesibl U Apeticda reHOB Ha MOP(HOIOTHIO U (PH3UOTOTUIO
yesioBeKa.

MeXaucluIuiiHapHele  MeToAbl B (u3uueckor  (OMOJIOTHUeCKOi)
AHTPOIOJIOTUM.  ODBO/IIOLIMOHHAS ~ @HTPOIOJIOTUSI U [1aJIe0aHTPONOJIOTUS
yesioBeueCKUX Tony/siquid. buocoumanbHble WcC/iefoBaHUsI MPUPOALI UeoBeKa.
WccnepoBaHre KO3BOIOLMU OMOIOTMUECKOro U COLMAIBHOTO B UesloBeKe.

JleMoHCcTpanuu

[Toptpetsr: Y. apBun, JI. Jluku, 4. 4. Porunckun, M. M. I'epacumoB.

Tabmuipl U cxeMbl: «MeTo/Ibl aHTPOII0/IOTHN», «['0I0BHOM MO3T UesioBeKa»,
«YesoBekooOpa3Hble 00e3bsiHbI», «CKe/leT uefioBeKa W CKeleT IIMMITaH3e»,
«PyIiMeHTBI U aTaBU3MbI», «/IBYKYILIe CHJIbI aHTPOIIOreHe3a», «IBOJIIOLMOHHOe
JpEBO  uejioBeKa», «ABCTpajonuTek», «UYenoBek ywmensi», «UYenoBek
MIPSAMOXOASIIMN», «JeHnCOBCKUM yenoBek» «HeaHaepTasblibl», « KpoMaHbOHIIbI»,
«ITpenku uesoBeka», «ITarbl IBOJIFOLIUM YesioBeKa», «Pacel yesioBeKa».

Ob6opyoBaHMe: MyJIsDKM  OKaMeHesIoCTel, TpeJMeTOB MaTepuabHOM
Ky/bTYpbl TIDEJKOB 4YesOBeKa, penpoAykuuu (dororpaduu) KapThuH C
MUGOIOTUUECKUMHA U OMOIeNCKUMHU  CIO’KeTaMHU  TIPOUCXOKIEHUsS] UesioBeKa,
doTorpaduu Haxo/J0K UCKOTIaeMbIX OCTaTKOB Ue/i0BeKa, CKesieT ueoBeKa, MOJeb
yeperia uejioBeKa 1 yepera IMMITaH3e, MO/le/Ib KUCTHU YeI0BeKa M KMCTH LIUMIIaH3e,
MO/ie/I1 TOpCa MpPeJKOB UeyioBeKa.

JlaGopaTropHass pabGora «/3yueHre 0COOEHHOCTell CTpPOeHUsI CKejeTa
YyesI0BeKa, CBSI3aHHBIX C MPAMOXO0XKIEHUEM.

IIpakTHueckas pabdora «/I3yueHre 3K0/IOTHUECKUX afianTaliid Yeil0BeKa».

Tema 6. Jkosiorusas — Hayka 0 B3aMMOOTHOILUEHHMAX OPraHU3MOB H
Ha/IOPraHU3MeHHbIX CUCTEeM C OKPY>KalolieH cpe/jou

3aposkZieHue 1 pa3BuTHe 3Kooruu B Tpygax A. I'ymbonbata, K. ®. Pynbe, H.
A. CesepuoBa, 3. I'ekkensa, A. Tenciu, B. H. CykauéBa. Pa3gensl U 3agauu
9K0/10rvU. CBSA3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoabl 3Kosioruu. IloneBble Hab/FOZEHMs. DKCIIEPUMEHTHI B JKOJIOTHU:
NpUpojHble U JlabopaTtopHble. MojenupoBaHue B 3KOJIOTUHW. MOHUTOPUHT
OKpY>KarolIleid Cpe/ibl: JIOKaIbHbIM, perMOHa/IbHBIN U T7I00a/TbHBIHI.

3HaueHre 3KOJIOTMYECKWX 3HaHWW [/ 4YesioBeKa. OJKOJIOrM4ecKoe
MHPOBO33peHre KaK OCHOBAa CBs3€M yejioBeuecTBa C MpUpofor. PopMupoBaHue
5KOJIOTMYECKOU KYJIbTYPbI M 9KOJIOTMUeCKOW FPAMOTHOCTH HaCeJIeHHUs.



JeMoHcTpanuun

[Moptpetsi: A. T'ymbonbar, K. @. Pynne, H. A. CeBepuioB, D. 'ekkesnb, A.
Tenomm, B. H. Cykaués.

Tabnuipl U cxembl: «Pa3genbl sKosorun», «Metozabl 3Kojorun», «CxeMa
MOHHUTOPUHTIAa OKPY’Katollel cpefibl».

JIaGoparopHas pabora «3yueHue MeTO/I0B 5K0JIOTUYECKUX
HCC/IeIOBaHUM».

Tema 7. Opranu3msbl U cpe/ja 00UTaHUA

OKoJiornyeckre (PakTopbl U 3aKOHOMEPHOCTU UX AiercTBUs. Knaccudukarms
9KO0JIOTMYeCcKrX (hakKTOpOB: abMOTHUeCcKHe, OMoTUUeCKHe, aHTpoIoreHHble. O01He
3aKOHOMEPHOCTU [JIeHMCTBUsI 3Kojormdyeckux (axkrtopos. IlpaBuno munumyma (K.
Inpenrens, FO. JIubux). TosepaHTHOCTb. DBPUOMOHTHBIE W CTeHOOHMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢aktopel. CBeT KakK 3Kosioruueckuii ¢akrop. [eiicTBue
pa3HbIX Y4YaCTKOB COJIHEYHOTO CIeKTpPa Ha OpPraHM3Mbl. JKOJOTMUeCcKude TPYMIibl
pacTeHHWid U >KMBOTHBIX TI0 OTHOLIEHHWIO K cBeTy. CHrHaibHas pOJb CBeTa.
doTonepruou3M.

TemniepaTypa Kak 5Kojoruyeckuid akrtop. [leiicTBMe TeMriepaTypbl Ha
opraHusMmbl. [IoMKUIOTepMHbIE U TOMOMOTEDMHbIE OpraHW3Mbl. JDBPUTEPMHBIE U
CTEeHOTepMHbIe OpPTraHU3MBbl.

BnakHoCTh Kak 3Kojoruueckuii dakrtop. Ilpucnocobnenuss pacTeHui K
no/iiep>kaHuio0 BogHoro OanaHca. Kiaccudukaiiysi pacTeHWd 10 OTHOILIEHUIO K
Bogie. [Tpucrioco6ieHrst )KUBOTHBIX K M3MEeHEeHUIO0 BOJHOTO PeXKHUMa.

Cpezabl 00WTaHUS OpPraHWU3MOB: BOZHAs, Ha3eMHO-BO3/yIlIHasi, TOYBEHHas,
riyOMHHasE ~ TIOATIOUBEHHas,  BHyTpHUOpraHuW3MeHHas.  PU3UKO-XUMUYeCKHe
ocobeHHOCTH cpej; 00uTaHus1 OopraHu3MoB. [1prcrocobieHyst OpraHU3MOB K >KU3HU
B pa3HbIX Cpefiax.

buonornueckue putmbl. BHeliHMe M BHyTpeHHUe pUTMbL. CyTOuHble U
rofguuHble pUTMbI. [1prcrnocobeHHOCTh OpPraHU3MOB K CE€30HHBIM H3MeHeHHSIM
YC/IOBUU YKU3HMU.

’KuzHeHHbIe (opMbI OpraHru3moB. [ToHsTHE 0 )X1u3HeHHOM (hopme. JKu3HeHHbIe
(GopMbI pacTeHWid: [iepeBbsi, KyCTapHUKH, KyCTapHUUKH, MHOTOJIETHHE TpaBbl,
ofHOseTHHe TpaBbl. JKu3HeHHbIe (HOPMbI >KUBOTHBIX: THAPOOMOHTHI, Te0OMOHTHI,
a3po6uoHThL. OCOOeHHOCTH CTpoeHUs U 00pa3a KU3HHU.

buoTtnueckue dhakTopbl. BUabl 6HOTHUECKUX B3aMMO/EHMCTBUM: KOHKYPEHLIVS,
XULHUUECTBO, cuMOuo3 u ero Qopmbl. [lapa3utusM, Koorepaiys, MyTyaau3Mm,
KOMMEHCaJr3M (KBapTUPaAHTCTBO, Hax/ieOHUYeCTBO). Hetpoduueckue
B3auMOJIeicTBUS  (TomMueckue, (Gopuueckue, ¢abpuueckue).  3HaueHUe



OMOTHUECKMX B3aWMOJENCTBUM /11 CYI[eCTBOBAaHMS OpraHM3MOB B cCpefie
obuTanus. [TpUHIMIT KOHKYPEHTHOTO UCK/TFOUEHUSI.

JeMoHCcTpanuun

Tabmuipl U cxeMbl: «JKoJjiorThueckue (akTopbl», «CBETOBON CIIEKTp»,
«DKOJIOTHYeCKHe TPYMIbl )KUBOTHBIX 110 OTHOILLIEHUIO K CBeTY», « TerioKpoBHbIe
JKUBOTHBIE», «XOJIOIHOKPOBHbIE JKUBOTHBIE», «®DU3M0/IOTHUECKHE afanTalin
JKUBOTHBIX», «Cpefibl 00WTaHUS OpraHu3MoOB», «buomornueckre pUTMBI»,
«KusHeHHbIe (hOpPMbI pacTeHU», «Kr3HeHHbIe (hOPMBI )KUBOTHBIX», « JKOCHCTEMA
IIIMPOKOJIUCTBEHHOTO Jieca», «JKOCUCTeMa XBOMHOro jeca», «llermu muTaHus»,
«XUILIHAYECTBO», «ITapasutusm», «KOHKypeHLUs», «Cumbm03»,
«KoMMeHcanm3m».

ObGopynoBaHue: repbapyuv pacTeHWMM W KUBOTHBIX, TPUCTIOCOO/IEHHBIX K
BAUSTHUIO Pa3/IMUHBIX SKOJOTMUeCKUX (akTopoB, repbapuui CBeTO/IFOOMBBIX,
TeHeI0OMBBIX W TeHEeBBIHOC/IMBLIX PAaCTeHU, CBeTO/IOOMBLIe, TeHe/00HBbIe U
TeHEBLIHOC/IMBbIe KOMHATHbIE pacTeHUs], repbapuy U KOJIJIEKI[UN TerIo/00MBBIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBIX pAaCTeHWM, uyuesia TITHI] U 3Bepei, repbapuu
pacTeHUM, OTHOCSIIUXCS K TUrpoduTam, Kcepodutam, Me3odutam, KOMHATHbIE
pacTeHUs1 JaHHBIX TPYMI, KOJUIEKIIUM >KUBOTHBIX, OOUTAIOIINX B pa3HbIX Cpefax,
repbapuy U KOJIIEKI[UM pacTeHWd U >KUBOTHBIX, 00/afialolux YepTaMu
TIPUCITOCOO/IEHHOCTH K CEe30HHBIM H3MEHEHHSIM YCJOBHM >KWU3HU, Tepbapuu M
KOJUTEKI[UM PACTeHUM U >KUBOTHBIX Pa3/IMUHBIX >XM3HEHHbIX (OpM, KOJUIEKI[UH
JKUBOTHBIX, YUaCTBYIOIIUX B PA3/IMUHBIX OMOTUUECKUX B3aUMO/IeMCTBUSX.

JlabopaTropHasi padora «BbIsBjieHHe TIPHUCTIOCOOEHNM OpraHW3MOB K
BIVSTHUIO CBETa».

JlaGopaTopHasti pabGora «BbIssBleHHe TIPUCITIOCOOEHUA OpraHU3MOB K
BJIUSIHUIO TeMIepaTyphbi».

JIabopaTropHasi paboTa « AHaTOMUUECKHe 0COOeHHOCTH paCTeHHI 13 Pa3HbIX
MeCT 0OUTaHUs».

Tema 8. Iko/10r¥isi BU/I0B M NIOMY/ISILIAM

OKojiorThYecKde  XapaKTePUCTUKW  TomyJsiiud.  [lomyssius  Kak
Obuvonornueckass cuctema. Posib HeOJHOPOAHOCTH Cpejibl, (hru3nuecKux 6apbepoB M
ocobeHHOCTel 6MOJIOTHHU BUIOB B (hOPMHUPOBAHMHN TIPOCTPAHCTBEHHOM CTPYKTYPBI
nonysisitid. OCHOBHBIE TIOKa3aTeaud TOMYJ/SIUW: UYUCIEHHOCTb, TIJIOTHOCTD,
BO3pacTHasi W TI07ioBasi CTPYKTypa, POXXJAeMOCTb, TIPUPOCT, TEeMIT POCTa,
CMEePTHOCTb, MUTpaLIys.

OKoJjiorrueckasi CTpyKtypa mnomy/siguu. OlieHKa YMC/IeHHOCTH TIOMYJISILIUMU.
[vHaMyKa TOMNy/siuu U eé pery/siius. bUOTMUecKui TOTeHLUa/a TOMYJIsLUU.
MogenvpoBaHue AUHAMUKY MOMy/isiuud. KpuBbie pocTa UMC/IEHHOCTH MOMY/ISILUY.
KpuBble BbDKMBaHUS. Peryssiys UYWCAeHHOCTU TIOMYJIALUNA: poJib (DaKTOPOB,



3aBUCALIUX U HE 3aBUCSIIUX OT IVIOTHOCTU. JKOJIOTMYECKUe CTpaTeruu BUZOB (T- U
K-cTparerun).

[ToHsiTHe 006 3Ko0JIOTMUECKOM HuIlle BuAa. MectrooburaHue. MHOromepHast
MoJenb 3Kosiormyeckord HuimM [[k.M. XaTumHcoHa. Pa3Mepbl 3Ko0/I0rMueckoi
HuLU. [ToTeHIManbHas ¥ peanv3oBaHHas HULLM.

Bupn kak cucrtema nonynsiiud. Apeanbl BUOB. BUABI U WX >KU3HEHHbIE
CcTparervu. JKOJIOTUUeCKUe SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TIOBeJeHUSI W MUrpali >KUMBOTHBIX. buosornueckue
VIHBa3UU UyKepOJHbIX BU/OB.

JleMoHCTpanuu

IToprper: k. Y. XaTunHCOH.

Tabmupl ¥ cxeMbl: «DKOJIOTMUECKHWe XapaKTePUCTUKW TIOMYJISIUN»,
«IIpocTpaHcTBeHHass  CTpyKTypa  MOMy/asALUW»,  «Bo3pacTHble  IUpaMU/bl
nonynsauun», «CKOpPOCTb  3aceneHusi TOBePXHOCTM 3eM/IM  Pa3/IMuHbIMU
opraHu3MaMu», «Mogesb 3K00rnueckord HUmum k. Y. XaTurHCOHa».

Ob6opyznoBaHue: repbapy pacTeHUH, KOJITIEKIIUH )KUBOTHBIX.

JIaGoparopHas pab6ota «IIprcrocobeHus ceMsiH PaCTeHU K PacCeeHU 0.

Tema 9. IkKo/10rHs CO00IECTB. JKOIOTHUECKHE CHCTEMBI.

CoobmiectBa opraHu3moB. buolieHo3 u ero cTpykTypa. CBsi3u MeXAay
opraHusMamu B OMOL[eHO3e.

JkocucteMa Kak OTKphbITasi cucteMa (A. /bx. TeHciu). DyHKIMOHA/IbHbIE
0/IOKM OpraHvM3MOB B JKOCHCTeMe: TIPOJYLIeHTbI, KOHCYMEHTbI, peZyLIeHThI.
Tpoduueckue ypoBHu. Tpoduueckue 1ernd U ceTd. AOuoThueckre O6J/I0KK
sKocucTeM. ITouBbI U Wbl B 3KOCUCTeMax. KpyroBopoT BelleCcTB U MOTOK SHEePIuu
B 3KOCUCTEMe.

OcHOBHBIe [10Ka3aTe/v 3KOCUCTeMbl. brioMacca v npoAyKLus. DKOJIornuecKye
TTUPaMU/IbI uricesl, 6oMacchl ¥ SHEPTUMU.

/unamuka skocucrem. Karactpoguueckue mepectporiku. DIyKTyaLHH.
Harmpap/ieHHbIe 3aKOHOMepHbIe CMeHBI COOOITIeCTB — CyKijeccuu. [lepBUUHBIE U
BTOPWUYHbIE CYKI[eCCHM W UX T[PUYMHBI. AHTPOIOreHHble BO3/IeMCTBUS Ha
cykueccun. KnrmakcHoe coobiectBo. bropa3Hoobpasue v MOTHOTa KPyroBOpOTa
BeIlleCTB — OCHOBA YCTOMUMBOCTU COODIIIECTB.

[IpupogHbIe 3KOCHUCTeMBl. JKOCHCTEMBI 036D H pDeK. FKOCHCTEMBI MODEH H
OKeaHOB. FKOCHCTEMBI TYH/P, /IECOB, CTEIIEH, ITYCThIHb.

AHTpOIOreHHble 3KOCUCTeMbl. ArposkocucTtema. ArporeHo3. Pasmmuus
MeXXy aHTPOIIOTeHHbIMU U IPUPOAHBIMU 3KOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHble KOMIIOHEHThI ypOo3kocucteM. ['opozckas
dbnopa u ayHa. CuHaHTponu3alusi TOPOACKOW (ayHbl. buonorudeckoe u
X03ICTBEHHOE 3HaueHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.



3aKOHOMEepHOCTU (POPMHPOBAHUSI OCHOBHBIX B3aUMO/IeiCTBUI OPTraHW3MOB B
sKocucTemMax. Po/ib KackagHOro 3Q)@eKTa U BHOB-3/JHQHKATOPOB (K/FOYE€BbIX
BH/ZIOB) B (DVHKIJHOHHDOBAHHH 3KOCHCTEeM. IlepeHOC 3Hepruu U BelecTB MeXAy
CMEeXHBIMU 3KOCHCTeMaMU. Y CTOMUMBOCTb OPraHU3MOB, TIOMYJ/ISIUKA U SKOCUCTEM
B YCJIOBUSIX €CTeCTBEHHBIX U aHTPOMOre€HHBIX BO3/IeHCTBUM.

MexaHu3mbl ~ BO3JEHCTBHS ~— 3arpSA3HEHHH — PA3HBIX THITIOB ~ HA
CybOpraHH3MEeHHOM, OPraHH3MEHHOM, ITOMY/IALHOHHOM H 5KOCHCTEMHOM YPOBHAX,
OCHOBBI ~ 9KOJIOTHYECKOTO0  HOPMHPOBAHHS ~ AHTPOIIOTEHHOIO  BO3/JEHCTBHA.
MeTo10/10T1si MOHUTOPHHI'A eCTECTBEHHBIX Y aHTPOIIOT€HHbIX SKOCUCTEM.

JleMoHCTpanuu
[Toptpert: A. 1. TeHcu.
Tabmiubl W CXEMBbL: «CTpykTtypa  OuorieHosa»,  «3JKocucTeMa

IIIMPOKOJIUCTBEHHOTO Jieca», «JKOCHUCTeMa XBOWHOTO jeca», «DyHKIMOHATbHbIe
TPYMIIBI OPraHU3MOB B 3KOCHCTEME», «K KpyrOBOPOT BEILeCTB B 9KOCHCTeMe», «1leru
nuTaHus  (TacTOMWIHAS, [eTpPUTHas)», «DKOJIOTUYEeCKasi IHUpaMHa YKCes»,
«3JKojiornueckasi mMpamuia OMomMacchl», «DKOJIOTHUeCKasi MUpaMujia SHePrrm»,
«Obpa3oBanue 6omoTa», «[lepBruuHast Cykijeccusi», «BoccraHoB/ieHre Jjieca 1moce
rokapa», «3JKocucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BellecTB U TOTOK
SHEepPIvy B arporieHo3e», «[Ipumepnl ypbo3KoCHCTEM».

Ob6opynoBanue: repbapyy pacTeHUM, KOJUTEKITUM HACEKOMBIX, Uyuesia IITUI] 1
3Bepeli, repbapuu Ky/IbTYPHBIX U AMKOPACTYII[MX PaCTeHU, akBapHyM KakK MO/Ie/Th
9KOCHUCTEMBI.

IIpakTuueckas padora «/3yueHne u onvcaHre ypo03KOCHUCTEMBD».

JlaboparopHasi pabora «V3yueHue pa3HOOOpa3usi MeJKUX ITOUBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX SKOCHUCTEMAX».

OKCKypcHusi «IKCKYPCHSI B TUIIMUHBIM OWoreoijeHo3 (B ayOpaBy, Oepe3HsiK,
e/TbHUK, Ha CYXO/0/bHBIA W TIOMMEHHBIN YT, 03€p0o, 00JI0TO)».

OKCKypcHusi «DKCKypCUsi B arpo3skocucteMy (Ha TOjie WIM B TeTJTMUHOE
XO03SICTBO)».

Tema 10. Buocdepa — riio6anbHas 3KocucTeMa

buocdhepa — oOmernnaHerapHas o6osiouka 3eMsH, Tjie CYIIeCTBYeT WU
CylLlecTBOBasa »Ku3Hb. Pa3BuTre npejcraBieHuit o 6uocdepe B Tpygax 3. 3rocca.
Yuenne B. . BepHazckoro o 6uochepe. Obmactu 6rocdeps! u eé coctas. JKuBoe
BeIIecTBO OMochepsl U ero PyHKIHH.

3aKOHOMEPHOCTH CyljecTBOBaHHUS OHocdepnl. OcobeHHOCTH OHUOChepbl Kak
ryi06apHON 3KocucTeMbl. [JuHaMruueckoe paBHOBecre B 6uochepe. KpyroBopoTsi
BeIIeCTB ¥ OMoreoXxuMHUeckue LUK/IbI (YTeposa, a30Ta). PUTMUYHOCTE SIBJIEHHN B
ounocdepe.



3oHanbHOCTE Orocdepsl. [ToHsTHE 0 61ioMe. OCHOBHBIE OUOMBI CYIIIH: TYHAPA,
XBOMHBIE Jleca, CMelllaHHble U IIIMPOKOJIMCTBEHHbIE Jieca, CTeNu, CaBaHHBI,
MyCTbIHU, TPOTIMUECKHe Jieca, BbICOKOTOphbsl. KnumaT, pacTUTe/IbHbIN U )KUBOTHBIN
MHp OMOMOB CYIIIH.

CTpyKTypa ¥ (OyHKLUS )KUBBIX CUCTEM, OLIeHKa UX PeCypCHOr0 MoTeHlyana u
brocdepHbIX HYHKITHIA.

JleMoHCTpanuu

[TopTpetsl: B. Y. BepHaackuii, 3. 3tocc.

Tabmuipl 1 cxeMbl: «I'eocdepbl 3emm», «KpyroBopoT a3ota B MpPUpOE»,
«KpyroBopot yrneposa B mnpupoze», «KpyroBopoT KHCIOpOJia B TIPHUPOJE»,
«KpyroBopoT BobI B TIpupojie», «OCHOBHBbIe OHOMBI Cyiin», «KiuMaTuueckue
nosica 3emnn», «TyHapa», «Taura», «CmemaHHbiv nec», «llIlupokonrcTBeHHbIN
nec», «Ctenb», «CaBaHHa», «I1yCTbIHs», « TpONAUeCKU J1€C».

Ob6opyzaoBaHue: repbapyy pacTeHU pa3HbIX OMOMOB, KOJJIEKIIUN XKUBOTHBIX.

Tema 11. YUenoBek u OKpyxarwujas cpeaa

OKojiorhueckie KpU3MChl W WX TpPUUMHBL. Bo3zelicTBUe uesioBeKa Ha
buocdepy. 3arps3HeHre BO3AYIITHON cpefibl. OXpaHa Bo3yxa. 3arpsi3HeHre BOIHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyiieHue nouBbl. OxpaHa MOYBEHHbBIX
pecypcos. VI3MeHeHue KMMara.

AHTpomnoreHHoe BO3/lefiCTBe Ha PaCTUTEbHBIM U )KUBOTHBIM Mup. OXpaHa
PacTUTE/ILHOTO M YXUBOTHOTO Mupa. OCHOBHbIE TIPUHIUITBI OXpaHbl TIPUPO/bI.
Kpacueie kHurun. Ocobo oxpaHsiemble TmipupofHble Tepputopun (OOIIT).
boTrannueckue cagpl ¥ 300710TMYeCKHe TIapKHy.

OCHOBHbIE TIPUHLIUMBI YCTOMUMBOTO PAa3BUTHS 4Ye/iOBeUeCTBAa W MPUPO/bI.
PaijoHa/ibHOe ~ TIPUPO/IOTIONIb30BaHHE UM COXpaHeHHe  OGHMOIOTMUeCKOTo
pa3HooOpa3ust 3emsd. OOIe 3aKOHOMEPHOCTH TI00a/bHBIX JKOTOTUUECKUX
Kpr3ncoB. OcoOeHHOCTH COBPEMEHHOT'0 KPH31Ca M ero BeposiTHbIe TIOC/Ie/ICTBUSI.

Pa3BuTHe MeTOJOB MOHUTOPWMHIA pa3BUTUSI OMAaCHbIX TeXHOTeHHbIX
nporieccoB. CHCTeMHbIe HCC/IeZOBAHHA I1€pexoja K pecypcocbeperarijed H
KOHKYPEHTOCIIOCOOHOH sHepreTHKe. bro/toruueckoe pazHoobpasue v 6HOpECYpPCHL.
HarprioHa/ibHbIe  HHOPMAHOHHBIE CHCTEMBI, 00eCITeUHBArOIHe JOCTYII K
HH@OpMAIJHH I10 COCTOSHHIO OT/J€/IbHBIX BHJOB H 9KOCHCTEM. (OCHOBBI
IKOpeabH/IHTaIlJHH 3KOCHCTeM H CITOCOO0OB 00pbbObI C OHOINOBDEXJEHHAMH.
PexoHCTpyKIjHSI MODCKHX H HA3€MHBIX 9KOCHCTEM.

JleMoHCcTpanuu

Tabuiiel ¥ cXeMbl: «3arpsisHeHue aTMocdeprl», «3arpsi3HeHHe rUApPoCchepb»,
«3arpsisHeHue TIOUBbI», «[IapHUKOBBI 3 dekT», «Ocobo oxpaHsieMble TPUPOIHbIE
TePPUTOPUMN», «Mo/JieNn yIipaB/sieMOro Mupa.



Ob6opynoBaHue: GoTtorpaduu OXpaHseMbIX pacTeHW U >KUBOTHBIX KpacHoi
kaury Poccurickor ®@epnepauyn, KpacHo KHUTM pervoHa.



IVNTAHVUPYEMBIE PE3YJ/IbTATBI OCBOEHUA YUYEBHOI'O
ITPEJMETA «BYOJIOTUS» (YTJIYBJIEHHBIN YPOBEHD)
HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUSA

JINMHHOCTHBIE PE3YJ/IbTATbBI

®I'OC COO ycraHaBmiBaeT TpeOOBaHHA K pe3ylbTaTaM OCBOEHUS
o0Oyuarol[UMHUCS TpOrpaMM  cpefiHero 00Iero o0Opa3oBaHUs: JMYHOCTHBIE,
MeTarnpeMeTHbIe U IPeIMEeTHBIE.

B cTpyKType JMUHOCTHBIX pPe3y/ibTaTOB OCBOEHHsI ITPOrpaMMbI 10 Orosioruu
BbIZleJieHbl CJIeAyIOlHe COCTABJISAIOIIMe: OCO3HaHUe 00yUarol[UMUCS POCCUMCKON
TPaXKaHCKOW WeHTUUHOCTA — FTOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITe/TbHOCTH
W CaMOOITIpe/ie/IeHUI0,  HA/JIHYHe  MOTHBaguH K  o0yueHHI0  OMOJIOTHH,
Ije/IeHarpaB/IeHHOe PAa3BHTHE BHYTPEHHUX YOeXIeHWW JUYHOCTA Ha OCHOBE
K/TFOUEBBIX I1[eHHOCTeM W WCTOPUYECKUX TPaAWLMN pa3BUTUS OHOIOTUYECKOTO
3HaHWs, TOTOBHOCTb H CITOCOOHOCTH OOyUalolUuXCs PYKOBOZACTBOBAThCS B CBOeM
JesiTeTbHOCTU  1[eHHOCTHO-CMBIC/IOBBIMUA ~ YCTAaHOBKaMU, TPUCYIIIUMU CHUCTeMe
buonornueckoro o0Opa3oBaHWS, HAJHYHE IIPABOCO3HAHHA  JKOJIOTHUEeCKOU
KYJbTYPbl, CTOCOOHOCTH CTABHTH e/ U CTPOUTD JKU3HEHHbIE TI/IaHBbI.

JIMUHOCTHBIE pe3y/IbTaThl 0CBOEHHS IPOTPaMMbI TI0 OUOIOTUU OCTUTAIOTCS B
eMHCTBe yuyeOHOM ¥ BOCTIMTATeNbHOW [eATeTbHOCTH B COOTBETCTBUH C
TPAIAI[MOHHBIMH POCCUUCKUMU COL[UOKYJIbTYPHBIMU, UICTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMH, TIPUHSATBLIMH B OOII[eCTBe TIpaBWIaMHd W HOpMaMH
TOBe/leHHsI Y CIIOCOOCTBYIOT TMpolieccaM CaMOTIO3HaHUs, CaMOBOCITUTAHUSI U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEW TIO3WI[UM JIMYHOCTH, TAaTpUOTU3Ma |
yBa)keHUsI K 3aKOHY W TIPaBOTIOPSIAIKY, UelOBeKY TPyJa M CTapilieMy TOKOJIeHHIO,
B3aMMHOTO YBa)KeHHs, Oepe)KHOro OTHOIIEeHHS K KYJbTYPHOMY Hacjleiuio |
TPaJIMLIUSIM MHOT'OHAIIMOHAILHOTO Hapoza Poccuiickoii ®Denepaiiuu, Tpupoje U
OKpY>Karoller cpeje.

JInuHOCTHBIE pe3yabTaThl OCBOeHUsI yueOHoro ripeagMera «buosorus»
JOJDKHBI OTPaXkaTh TOTOBHOCTh M CITOCOOHOCTH 00YYarOIMXCST PYKOBOZCTBOBATHCS
chopMHUpPOBaHHOW BHYTPEeHHeW TMO3Ul[Meld JUYHOCTH, CUCTEMOM I|€HHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIeHHH, COOTBETCTBYIOIUX
TPAIUI[MOHHBIM I[€HHOCTSIM POCCHUUCKOTO OOIIecTBa, pacliipeHue >KU3HEeHHOTO
OMbITa U OMbITA /IeITe/IbHOCTH B TIpOLiecce peasv3aljiid OCHOBHBIX HarpaB/ieHUM
BOCITUTaTeTbHOU [IesATeTbHOCTU, B TOM UMCJIe B YaCTH:

1) rpaXAaHCKOr0 BOCIUTAHUA:

- chOopMHPOBAHHOCTH T'PaXkIaHCKOM MO3UI[MH 00yJaroIierocsi Kak ak THBHOTO 1
OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 00IIleCTBa;



- OCO3HaHHEe CBOMX KOHCTUTYIIMOHHBIX TIpaB M 00s3aHHOCTEM, yBakeHHe
3aKOHa Y MPaBOIOPSJKa;
- TOTOBHOCTb K COBMECTHOW TBOPYECKOW [iesiTe/IbHOCTH TIpU CO3/aHUU
yueOHBIX MPOEKTOB, pellleHWH yueOHBbIX M TI03HABaTe/IbHBIX 3ajiay, BBIMIOTHEHUU
6uroornUecKux KCrepruMeHTOB;
- CTIOCOOHOCTh  OTIpeZiesiAiTb COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHHIO K
SIBJIEHUSIM COBPEMEHHOU JKU3HU U OOBSICHATD €€,
- yMeHUe YUUThIBaThb B CBOUX [JeHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMO/IeNCTBUS JIFOJeil C pa3HbIMU yOeXXKAeHUssMU, KyIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJ/IbHBIM T0JIOKEHUEM;
- TOTOBHOCTb K COTPYZHUYECTBY B TIpOlleCcCeé COBMECTHOI'O BBITIOJIHEHUS
yu4eOHBIX, TIO3HABATe/NbHBIX W HCCAeOBaTeNIbCKMX 3a/layu, YBa)KUTETbHOTO
OTHOIIIEHHSI K MHEHUIO OIMOHEHTOB TIpU O0OCY)X/eHHWH CIIOPHBIX BOIIPOCOB
OMOJIOTHUECKOTO CO/lepIKaHUS;
- TOTOBHOCTb K T'YMaHUTApPHOM U BOJIOHTEPCKOM [/leATe/TbHOCTY;
- 2) IaTPUOTHUYECKOT'0 BOCTIMTAHMS:
- c(hOpMHUPOBAHHOCTh POCCUHCKOU rpakJAaHCKOU WUJIeHTUYHOCTH,
NMaTpUOTH3Ma, YBa)KeHUs K CBOeMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Iiepef
PoavHoM, ropAoCcTy 3a CBOM Kpau, CBOXO PoAiMHY, CBOU SI3bIK Y KYJIBTYPY, MPOLIOEe
Y HacCTosilllee MHOTOHAI[MOHA/ILHOTO Hapoza Poccuy;
- 1[eHHOCTHOe OTHOIIIeHHe K TIPUPOJHOMY Hac/aeIUi0 U MaMsITHUKaM TIPUPO/bI,
JOCTWKeHUsIM Poccun B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;
- CTIOCOOHOCThL OlIeHMBATh BKJIAJ] POCCUUCKUAX YU€HBIX B CTaHOB/IEHWE U
pa3BuTHe OWOIOTUM, TIOHMMaHHUsI 3HaueHWs OWOMIOTMM B TI03HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU UeJIOBEKa ¥ COBPEMEHHOT0 00IIeCTBa;
- uzeiiHass yOeXXmIEeHHOCTh, TOTOBHOCTb K COY)KeHHIO M 3aiuTe OTeuecTsa,
OTBETCTBEHHOCTbH 3a ero Cyb0y;

3) AyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:
- 0CO3HaHUe IyXOBHBIX LIEHHOCTEN POCCUMCKOTr0 Hapo/ga;
- chOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, 3TUUECKOTO TIOBe/IeHUS;
- CTIIOCOOHOCTh OIleHMBATh CHTYAlMI0 W TPUHUMATh OCO3HAHHBLIE DeIleHUS,
OpPHEHTHPYSICh Ha MOpalbHO-HPAaBCTBEHHbIE HOPMbI U 1|eHHOCTY;
- 0CO3HaHKe JIMYHOTO BKJ/IaJja B TIOCTPOEHHE YCTOUUHUBOTO OyAyIIiero;
- OTBETCTBEHHOE OTHOIIIEHHEe K CBOMM POJIUTE/ISIM, CO3/IaHUI0 CeMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATUSI 1IEHHOCTEM CeMEeWMHOM >KU3HM B COOTBETCTBUU C
TpaguLIMsIMu HapoJoB Poccuuy;

4) 3cTeTHUeCKOro BOCIIUTAHMSA:
- 3CTeTUUYECKOe OTHOIIIeHWe K MHDY, BK/IIOUasi 3CTETUKY ObITa, HayuyHOTO U
TeXHUUECKOTO TBOPUECTBA, CTIIOPTa, TPYZa, 00I[eCTBEHHBIX OTHOIIEHHH;



- TTOHWMaHKe SMOLIMOHA/ILHOTO BO3/IeMCTBUS JKUBOU TTPUPO/IBI U €€ 1[eHHOCTH;
- TOTOBHOCTb K CaMOBBIPD@KEHHIO B Pa3HbIX BH/IaXx HCKYCCTBa, CTpeM/eHHe
TIPOSIBJISITH KaUeCTBa TBOPUECKOM JINUHOCTH;

5) ¢u3uueckoro BocnuTaHusi, (GopMUPOBaHMs KYJ/JAbTYpPbl 3/I0POBbA U
IMOLMOHA/ILHOTO 0/1aromo/Tyuns:
- TOHVMMaHWe W peayi3alds 370pOBOoro W 0Oe3omacHOro obpasza JKU3HHU
(3mopoBoe  TIMTaHWe, COOJIIOJeHWE TUTHEeHWYeCKMX TIPaBWJI U HOPM,
cOa/laHCUPOBAaHHBIM PEXXUM 3aHATUM U OTAbIXa, PperyaspHas ¢u3nueckas
aKTUBHOCTb), 0epe)KHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILLIEHUSI K
cobcTBeHHOMY (DM3UUYECKOMY U TICUXUYeCKOMY 3/10POBbIO;
- MMOHVMAaHWe I1[eHHOCTA TIPaBW/I HWHAWBUAYANbHOTO W KOJUIEKTUBHOTO
6e30macHOro MoBe/ieHHsI B CUTYaLUsX, YTPOXKAIOIUX 3/J0POBbIO U XKU3HU JIFO/Iel;
- OCO3HaHHe TIOC/IeZICTBUM U HENpUSTHS BPeIHbIX MPHUBbIUEK (yroTpebieHUs
aJIKOT0J1sl, HADKOTUKOB, KypeHHUs1);

6) TPy/10BOr0 BOCIIMTAHUS:
- TOTOBHOCTB K TPY/y, OCO3HaHHe LIeHHOCTH MaCTepCTBa, TPyZAo/robue;
- TOTOBHOCTb K AKTHUBHOM [1eATETbHOCTH TEXHOJIOTUYECKOM M COI[HaTbHOMN
HaTpaB/IeHHOCTH, CIMIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBATh U CaMOCTOSITE/THHO
BBITIO/THSTh TaKyI0 JesiTe/IbHOCTh;
- WHTepeC K pa3MuHbiM chepaM NpodecCUOHATBLHON eaTelbHOCTH, YMeHHe
CoBepIlaTh OCO3HAHHBIM BbIOOp Oyayieit mnpodeccu U peanr30BbIBATH
coOCTBeHHbIe YKU3HEHHbIE TIIaHbI;
- TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHHI0 M CaM000Opa3oBaHMIO Ha
TIPOTSDKEHUH BCeH JKU3HY;

7) 3KOJIOrMYeCKOro BOCIIUTAHUA:
- 9KOJIOTUECKU Iiesiecoobpa3Hoe OTHOILIEHWe K TPHUPO/ie KaK HCTOUHHUKY
YKU3HU Ha 3eMJie, OCHOBe eé CYII[eCTBOBAHUSI;
- TIOBBIIIIEHHEe YPOBHSI 3KOJIOTUYECKOW KY/IbTYPhl: TIpUOOpeTeHHe OrbiTa
TJIAHAPOBAHUST TIOCTYIIKOB M OIEHKH WX BO3MOJKHBIX ITOCTE[CTBUN /IS
OKpY>Karollel CpeJibl;
- 0CO3HaHMe T7I00a7TbHOTO XapaKTepa 3KOJOTMUYecKuX MpobsieM W MmyTeld uX
pelleHus;
- CTIOCOOHOCTh  WCII0J/Ib30BaTh TpHOOpeTaeMble TIpU W3yueHWH OWOJIOTHH
3HaHWSA W YyMEHHWsS TPy PpelIeHHH Tpo0/ieM, CBSI3aHHBIX C PALMOHATbHBIM
MPUPOZOTIO/Ib30BaHeM  (COOJFoZieHre  TMpaBWI — TIOBEJieHWss B TIPUPOJE,
HaTpaB/IeHHBIX HAa COXpaHeHWe paBHOBeCUs B HSKOCHUCTEMAaX, OXpaHy BW/IOB,
9KOCHCTeM, brocdepn);



— aKTUBHOE HeMpusThe [eWCTBUM, TIPUHOCALUMX BpeJ, OKpY’Karollen
NIPUPOZHOM Cpefie, YMeHHe MPOrHO3UPOBaTh Heb/arorpusiTHbIe 3KOJIOTHYeCcKUe
MOC/IeICTBUS MPpeANPUHUMAEMbIX [1eHiCTBUM U MpeI0TBPALLaTh UX;
- Ha/IM4yue pa3BUTOr0 SKOJIOTMYECKOT0 MbILLIIEHUS], SKOJIOTUUECKOW KY/bTYPbI,
omnbITa JlesiTeTbHOCTH 9KOJIOTMYeCKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI UMM B TMO3HaBaTe/bHOW, KOMMYHUKATHBHOM W COLMATIbHOMN
MpaKTUKe, TOTOBHOCTH K yYaCTHIO B MPAKTUUeCKOMW J1eATe/TbHOCTH SKOJI0rMUeCcKom
HarpaB/€HHOCTH;

8) HeHHOCTH HAYyUYHOr'0 NO3HAHMS:
- c(hOpPMUPOBAHHOCTb MHPOBO33DEHUS], COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAyKU U OOI[eCTBEeHHOW TMPAKTHUKWA, OCHOBAHHOTO Ha Juasore
KYJIbTYP, CIIOCOOCTBYIOIIIET0 OCO3HAHUIO CBOET0 MeCTa B TMOJIUKY/IbTYPHOM MUPE;
- COBEPILEHCTBOBAHUE SI3bIKOBOM U UMTaTebCKOM KYyJbTYPbl KaK Cpe/iCTBa
B3aUMO/IEICTBUSI MEX/Y JIFOABMU U TIO3HAHUSI MUPa;
- ToHMMaHWe crelrUKU OWOJIOTUM KaK HayKH, OCO3HaHWsI €€ poiu B
¢bopMHpOBaHMK paljMOHAIBHOTO HAYYHOTO MBbIIJIEHUS, CO3[aHUW LieJIOCTHOTO
npe/icTaB/ieHUss 00 OKpY’KalollleM MUpe KakK O eIMHCTBe TPHPObI, UesioBeKa U
o0IriecTBa, B TI03HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTel U pellleHUd Mpobiiem
COXpaHeHUs1 IPUPOJAHOI0 PaBHOBECHSI;
- yOexXIEHHOCTh B 3HAYMMOCTHU OMOJIOTUM [IJI1 COBPEMEHHOMW IMBUIM3aL[UN:
obecrieueHyss HOBOTO YDOBHSI Pa3BUTUSI MeJUIMHBI, CO3[jaHUEe TePCITeKTHBHBIX
OMOTeXHOJIOTUM, CIOCOOHBIX  peIlaTb pPecypcHble  TPO0/IeMbl  pa3BUTHS
yesioBeUYeCTBa, TIOUCKA MyTel BbIX0Ja U3 I100albHbIX SKOJIOTUUECKUX MPo0eM U
obecrieueHrsi  Tepexola K  YCTOMUMBOMY  pa3sBUTHIO,  paljMOHATbLHOMY
MCIOJIb30BaHUIO0 TIPUPO/IHBIX PecypcoB M (DOPMUPOBAHUIO HOBBIX CTaHZAPTOB
JKU3HUY;
- 3aMHTePeCOBAHHOCTb B TIO/lydeHWHd OHOJIOTUUECKUX 3HAaHWWA B ILe/sX
TOBBIIIIEHUsT  00IIell  Ky/JbTypbl, €CTeCTBEHHO-HAayYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PyHKLIMOHATBHOM IPaMOTHOCTH ObOyuaroiuxcsi, opMupyemoi
TIpY U3yueHUH OMOIOTUY;
- MOHUMaHWe CYL[HOCTH METOZOB T03HaHUS, UCTI0/b3yeMbIX B eCTeCTBEHHBIX
HayKax, CIIOCOOHOCTM WCII0/Ib30BaTh TMOydyaeMble 3HAHWSI [Jig aHalau3a u
00bsiCHeHUsI SIBJIEHUM OKPY)Kalolllero MUpa U MPOUCXOJSIIUX B HEM HM3MeHeHUH,
yMeHUe fesiaTb 00OOCHOBaHHbIE 3aK/IHOUeHHsT Ha OCHOBe HayuyHbIX (aKTOB U
MMEIOIIUXCS IAHHBIX C 1[e/IbI0 TIOTyYeHUs! JOCTOBEPHBIX BbIBOZIOB;
— CIOCOOHOCTh CaMOCTOSITeNTbHO HCIO/Ib30BaTh OWOJ/IOTMUeCKHe 3HAHUS [JIs
peliieHust IPO6JieM B peasibHbIX KU3HEHHBIX CUTYaLUsX;
— OCO3HaHWe LIeHHOCTU HayuHOW JesiTeJIbHOCTH, TOTOBHOCTb OCYILeCTB/ISTh
MIPOEKTHYI0 U UCC/IeloBaTeIbCKYH0 /lesTe/TlbHOCTh UHIWBU/Tya/IbHO U B TPYTIIIE;



- TOTOBHOCTb M  CIOCOOHOCTb K  HerpepbiBHOMY 00pa3oBaHUI0 WU
camM0o00pa30BaHuI0, K aKTHBHOMY TIOJyYeHUIO HOBBIX 3HaHWM 1O OuojOrvU B
COOTBETCTBUM C XKU3HEHHBIMU TTOTPeOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MerTamnpeameTHble pe3y/bTaThl OCBOEHUs yueOHOro rpeaMera «buomorusi»
BK/IIOUAIOT: 3HauMMble [yid (OPMHUPOBAaHUS MUPOBO33DEHUsST 00yuarouXcs
MeXAUCLUTIZIMHADHBIe (MeXXIIpeJMeTHbIe) oOIjeHayuYHble TOHSTHS, OTPa’karolue
L[eJIOCTHOCTb HAyUHOM KapTWUHbl MHpa W CIeLU(PUKy MeTOJO0B TMO3HaHUS,
WCIIO/Ib3YeMbIX B €CTECTBEHHBIX HayKax (BellleCTBO, SHEPrus, siBJeHue, MpoLecc,
CUCTeMa, HayuHbId (PaKT, MPUHLIUI, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpus,
HccieoBaHue, HaOMOieHre, M3MepeHHe, SKCTIePUMEHT U IPYTHe); YHUBepCa/bHbIe
yueOHbIe JelcTBUSI (TI03HaBaTe/bHble, KOMMYHUKATUBHbIE, DeTyJIATHBHBIE),
obecmeurBaromye hopMyUpoBaHue HYHKI[MOHA/LHOM IPAMOTHOCTH W COLMAIbHOM
KOMIIETEHIIUX ~ OOYYaroIMXCsl;  CIIOCOOHOCTh  OOyYaromMxcsi  MCT0Jb30BaTh
OCBOEHHbIE MEX/TUCLIUIIJIMHAPHbIE, MUPOBO33pEeHUeCKre 3HaHUSI U YHUBEePCa/bHbIe
yueOHbIe eMCTBUS B IT03HAaBaTeIbHOM U COL[Ma/IbHOM MpPaKTHKe.

B pe3ynbTaTe n3yueHusi OMOIOrHUM Ha YPOBHE CpeHero o01ero oo6pa3oBaHus
y oOyuaroijerocsi OyayT cGoOpMHpOBaHbLI I103HaBaTe/bHbIe YHUBEpPCAIbHBIE
yueOHbIe [IeHCTBUSI, KOMMYHUKATHBHBbIe YHHUBEpCajibHble yueOHbIe [1elCTBU,
peryJiiTHBHbIe YHUBEPCA/bHbIe yueOHbIe eCTBUSI, COBMECTHas [1esTe/TbHOCTb.

MerTanpeameTHble pe3ybTaTbl OCBOEHUsI TIPOrpPaMMbl CpeJHero obiero
o0Opa3oBaHUs JJO/DKHBI OTPaXKaTh:

OBagenue YHHBepCa/IbHbIMHA y4eO0HbIMH Mo3HaBaTe/IbHbIMH
JeCTBUSIMH:

1) 6a30BbIe JIOTHUECKHE AeHCTBHA:

- camocCTosiTe/;ibHO  (DOpMy/IMpOBaTh M aKTyaJW3upoOBaTh  IpoOiemy,
paccMaTpyBaTh €€ BCeCTOPOHHE;

- WCII0/Ib30BaTh TIPM OCBOEHWW 3HAHUU MPUEMBI JIOTUYECKOTO MBbIIIIEHUS
(aHasmM3a, CHHTe3a, CpaBHeHUs, KiaccudyKalyy, 000011eHNs), paCKpbIBaTh CMBICIT
buronoruuecKux TMOHATUM (BBIJENSTh WX XapaKTepHble NMPHU3HAKU, YCTaHaBIMBATh
CBSI3U C IDYTUMU TIOHSITUSIMUA);

- omnpefie/iATh 1/l JesSTe/bHOCTH, 3ajlaBasi TapaMeTpbl M KPUTEPUU HX
JIOCTH)KEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/IeHHBIMU LIe/ISIMU;

— WCTI0/Tb30BaTh OMOJIOTHYeCcKre TIOHATHS [71s1 00BbsicHeHHs (haKTOB U sIBJIEHUH
JKUBOU MIPUPOJbI;

- CTPOUTHL JIOTMYECKHWe pacCyXAeHusi (MHAYKTHBHbIe, AeNyKTHWBHbIE, T10
aHa/IOTUU), BBISB/ISATH 3aKOHOMEPHOCTU W TPOTHMBOpEUMsI B pacCMaTpPUBaeMbIX
SIBJIEHUSIX, (DOPMYJIMPOBATh BbIBO/IbI U 3aK/TFOUEHHSI;



- TPUMEHSITb ~ CXEeMHO-MOJleJibHble ~ CpeficTBa [l Tpe/CTaBeHUs
CYII[eCTBEHHBIX CBsI3eM M OTHOIIEHUM B M3ydaeMbIX OWOMOrnmueckux obbekrax, a
TaK>Ke TTPOTHBOPEYU Pa3HOTO PO/ia, BbISIBJIEHHBIX B Pa3/IMUHbBIX UHGOPMALIMOHHBIX
HMCTOYHHUKAX;
—~ pa3pabaTthiBaTh IJIaH pellieHusT TTPoOIeMbl C YUETOM aHa/lv3a MMEHOIUXCS
MaTepua/bHbIX U HeMaTepUabHbIX PeCypCOB;
-~ BHOCHUTb KODDEKTHMBbI B  [IeATe/IbHOCTh, OlLIeHUBaTh COOTBETCTBUE
pe3y/IbTaToB lie/isiM, OLleHUBaThb PHUCKU TOC/Ie/ICTBUN [ieTe/IbHOCTH;
—~ KOODJIMHUPOBaTb U  BBIMOJHATL paboOTy B  YCJIOBUSAX  peanbHOrO,
BUPTYa/IbHOTO ¥ KOMOMHHUPOBAHHOTO B3aUMO/IeHCTBYS;
-~ pa3BHBaTh KpeaTUBHOE MBIIIJIEHHe TIPY pellieHNH XXKU3HeHHBIX MpobieMm.

2) 0a3oBbBIe MCC/Ie0BaTe/IbCKHE AeHCTBUA:
—~ BJIaJIeTh HaBbIKaMH yueOHO-MCCIe[oBaTe/TbCKOM U IIPOEKTHOM /1eATe/TbHOCTH,
HaBBIKAMM  pa3pellieHus Mpo0sieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TOMCKY MeTO/IOB pellieHus TTPaKTUUeCKUX 3ajjay, MpUMeHeHUI0
pa3MYHbIX METO/J0B MO3HAHUS;
- WCIIO/Tb30BaTh pa3/vMuHble BU/Ibl JIeSITe/IbHOCTH IO TI0/Iy4YeHUI0 HOBOTO
3HaHWS, €r0 HHTepIpeTalyH, MpeoOpa30BaHUI0 YW TPUMEHEHHI0 B YueOHBIX
CUTYyaLUsIX, B TOM YKCJIe TIPU CO3/IaHUU yUeOHBIX U COI[HaIbHBIX TIPOEKTOB;
-~ dhopMUpOBaTh HAyUHBIM TUIM MbIILIEHUS, B/laZleTh HayUHON TePMUHOJIOTUEeN,
K/TFOUEBBIMU TTOHATUSIMU 1 METO/jaMU;
- CTaBUTb U (OPMyIMpPOBaTh COOCTBEHHBIE 3a/laud B 0Opa30BaTebHOM
JleATeIbHOCTU U )KU3HEHHBIX CUTYalUsIX;
- BBISIB/ISITb TIPUUMHHO-CJIe[ICTBEHHbIE CBSI3M M aKTya/M3uMpOBaTh 3ajjauy,
BBbIZIBUTATh TUMNOTe3Y e€ pellleHus], HAXOZUTh apr'yMEeHTHI ZIJ/isl J0Ka3aTe/TbCTBa CBOUX
yTBEP>K/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUH PellleHNs;
- aHa/IM3UpOBaTh TMOJIydeHHble B XOZie pellleHds] 3aZilaud pe3yJ/bTaThl,
KPUTUUYECKH Ol|eHHWBaTh UX /1I0CTOBEPHOCTb, IIPOTHO3UPOBATh M3MeHeHNe B HOBBIX
YC/IOBUSIX;
- JlaBaTh OLIEHKY HOBBIM CHUTYal[UsiM, OLIeHUBATh MPUOOPETEHHBIN OTIBIT;
- OCYIIIeCTBJISITh 1ie/IeHarpaB/eHHbIN TTOMCK IepeHoca CPeiCTB U CriocoboB
JelcTBYs B MpodeCcCHoHaNbHYI0 Cpeay;
- yMeThb TIepeHOCUTb 3HaHHUSl B TO3HaBaTe/NbHYIO W IPAKTHUECKYH 00s1acTv
XHU3HeAeAaTe/IbHOCTH,
- yMeTb UHTEeTPUPOBAaTh 3HAHUS U3 Pa3HbIX MPeJAMETHBIX 00/1acTel;
- BbIJIBUTaTh HOBbIE WjIeM, TIpe/ijlaraTb OpUrdHa/IbHbIe TIOAXO/bl U pellleHus,
CTaBUTH MMPOO/IeMbI U 3a/iauH, JOMYyCKAOIIIe albTepHAaTUBHbBIE PellieHHs.

3) pabora c uadopmanuei:



- OpPHEHTHPOBATHCS B Pa3/IMUHBLIX UCTOYHUKAaX WHGOpMaIiH (TeKCcTe yuebHOTOo
rmocobusi, Hay4YHO-TIOMY/ISIPHOM  JTdTepaTtype, OHOJIOTUYECKUX C/IOBapsAX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3axX [JaHHBIX, B VIHTepHeTe), aHa/M3UPOBATh
MH(MOPMaLMIO pa3/IMUHbIX BUJOB U (DOPM TIpe/iCTaB/IeH)s], KDUTUUYECKH OLIeHUBAaTh
eé I0CTOBEPHOCTb U HEMIPOTUBOPEUYUBOCT;
- dhopmyIMpoBaTh 3arpochl U MPUMEHSTh pa3/IMuHble MeTO/Ibl TIpU TIOUCKe U
orbope Guosiornueckor HMHMOpPMal, He0OXOAUMOM 1S BLITIOJTHEHHUST yueOHbIX
3a/1ay;
- npuobpeTaTh OMBIT HCI0J/Ib30BaHUS WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTU, COBEPIIEHCTBOBATh KYJIbTYPYy aKTUBHOT'O MCIIO/Ib30BaHUs Pa3/InYHbIX
TTIOMCKOBBIX CUCTEM;
- CaMOCTOSITeJIbHO ~ BbIOMpaThb  ONTHMalbHYI0  (GOpMy  Ipe/CTaB/IeHUs
buonoruueckoit nHdopmalyu (cxembl, rpaduKH, JUarpaMMbl, TaOIULbI, PUCYHKU U
/ipyroe);
- WCII0/Ib30BaTh HAyUHbIM S3BIK B KauecTBe CpeJcTBa Ipu paborte ¢
Obuvonornueckoir uWHMOpMallel: TPUMEHATh XUMHUUecKue, (u3nuueckre W
MaTeMaTUuUeCKWe 3HaKM U CHUMBOJIbI, (hopmysbl, abOpeBHaTypy, HOMEHK/IATYPY,
WCTIO/Ib30BaTh M Mpeobpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHWE  Cpe/iCTBa
HarJIsiJHOCTY;
- B/IaZieTh ~ HaBbIKaMM  paclio3HaBaHUS W 3aluThl  WHGOPMALUU,
MH(POPMAaLIMOHHOM 6€30MacCHOCTH JIMYHOCTH.

OB/aieHUe YHHBePCa/TbHBIMM KOMMYHMKATHBHBIMH /IeMCTBUAMMU:

1) obmenue:
- OCYLLeCTB/ISITb KOMMYHHUKAL[MU BO BceX cepax >KU3HH, aKTUBHO yUaCTBOBATh
B /Majiore WM JUCKYCCUU TIO CYIIeCTBY oOCy>kgaemoil TeMmbl (yMeHHe 3a/JjaBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)KJEHUSI OTHOCUTE/IbHO BBITIOJIHEHHUs TIpejjiaraeMoi
3a/lauM, YYMTbIBaTh MUHTEPEChl U COTJIaCOBAHHOCTH MO3WULIUKA APYIMX yUaCTHUKOB
Jiasnora Wid JUCKYCCHW);
- pacrio3HaBaTh HeBepOa/lbHbIe CpeJCTBa OOIeHWs, TIOHMMAaTh 3HaueHHe
COLMA/IbHBIX 3HAKOB, TPEeATIOCHI/IOK BO3HUKHOBEHHUSI KOH(IMKTHBIX CHTYaI[ui,
yMeTb CMAr4YaTh KOH(MIMKTBI U BECTU TeperoBopkI;
- B/Ia/IeTb Pa3/IMUHbIMU CIIOCO0aMH OOII[eHUSI U B3aUMOJEUCTBYsI, TTIOHUMATh
HaMepeHHs IPYTUX JTI0/iel, MPOSIB/IATh YBa)KUTeTbHOe OTHOIIIeHHe K cobeceTHUKY
Y B KOPPEKTHOU (popme (hopMy/TMpOBaTh CBOU BO3PaKeHUSsI;
- pPa3BEPHYTO W JIOTUUHO HW371araThb CBOK) TOYKY 3pEeHMsI C MCIO0/b30BaHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMecTHas AeATeTbHOCTb:



- TIOHUMAaTh Y WCI0/b30BaTh MpeMMyIllleCTBa KOMaHHOW U UHIUBUYaTbHOU
paboThI TIpU perieHny 6MoJI0THYeCcKo TTPo6IeMbl, 000CHOBLIBATh HEOOXOAUMOCTE
NIPUMeHEeHHsI TPYNIOBLIX (hOPM B3aUMO/IeHCTBHS TIPU pellleHrH yueOHOM 3aiaum;
- BbIOMpaTh TeMaTHMKy W MeTO/bl COBMECTHBIX [eHCTBUN C YuéTOM OOIIMX
WMHTEPeCcOB U BO3MOKHOCTeH KaXk/I0Tro usieHa KOJIJIeKTUBa;
- NpUHUMATh 1[eIM  COBMECTHOM  [leTe/IbHOCTH, OpraHW30BbIBaTh U
KOODJAWHUPOBAaTh [eWCTBUSI MO €€ [NOCTWKEHUIO: COCTaB/SITh IJIaH [IelCTBUH,
pacripefiesiiTb poJii C Y4€TOM MHEHUW Y4YaCTHUKOB, OOCYX[aTh pe3yJbTaTbl
COBMECTHOM paboThI;
- OlleHHMBaThb KayeCTBO CBOETO BK/aJla M KaKJOT0 yuyaCTHMKAa KOMaH/bl B
OOIIMif pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;
- ripe/ijlaraTh HOBbIe TIPOEKThI, OIleHWBaTb WJEU C TI03ULIUM HOBU3HBI,
OPUTHMHATBLHOCTH, MPaKTHYeCKOW 3HAUMMOCTH;
- OCYIIIeCTB/ISITh TIO3UTHMBHOE CTpaTerMueckoe TIOBefleHWe B pa3/MUHBIX
CUTYaI[UsIX, TIPOSIBJISATE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.
OBiaieHUe YHHBEPCA/IbHBIMH Pery/JIsITUBHBIMHU JIeMCTBUSMMU:
1) camoopranu3anus:
- WCTI0/Ib30BaTh OWOMOTMUecKre 3HAHUSI [T BbisB/IeHUS MpobieM U MX
pelilieHus B )KU3HEHHbIX 1 yUueOHbIX CUTYyalUsIX;
- BbIOMpaTh Ha OCHOBe OHOJIOTMUECKUX 3HAHUM IieJIeBble U CMBIC/IOBBIE
YCTaHOBKW B CBOUX JIeHCTBUSIX U TIOCTYIIKAX MO OTHOIIIEHWIO K JKHWBOM MpHUPO/Ie,
CBOEMY 3/I0POBBIO U 3ZI0POBBIO OKPY>KAIOIIINX;
- CaMOCTOSITe/IbHO OCYIIeCTBJISITh TT03HABATeTbHYIO /eSTe/bHOCTD, BBISB/ISTh
1Tpo0/IeMbl, CTaBUTh U (POPMY/IMPOBaThL COOCTBEHHBIE 3aJjauM B 00pa30BaTe/bHOM
JesiTeTbHOCTU U YKU3HEHHbBIX CUTYallUsX;
- CaMOCTOSITEJIbHO ~ COCTaBJISITh IJIaH peIlleHUs] TPoO/ieMbl C  YUETOM
MMETOIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U TIPeATIOUTeHU;
- JlaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;
- PacCIIMPSTh paMKX yueOHOro TpeiMeTa Ha OCHOBE JIMUHBIX TTPe/IITOUTeHHH;
- JleflaTb 0CO3HAHHBIA BLIOOD, apryMeHTHPOBAaTh ero, OpaTh OTBETCTBEHHOCTD
3a pellieHue;
- OlLlIeHHBAaThb TIPUOOPETEHHBIM OIThIT;
- criocobcTBoBaTh (DOPMUPOBAHHIO Y TIPOSIBJIEHUIO ITUPOKOW 3PYIUI[MU B
pa3HbIX O00J/IaCTIX 3HAHWM, TIOCTOSTHHO TIOBBIIIATH CBOW 0Opa30BaTe/bHBIA U
KY/JbTYPHBIN YPOBEHb.
2) CaMOKOHTPOJIb:
- JlaBaThb OLIEHKY HOBBIM CUTYyalMsIM, BHOCUTh KOPPEKTHBBI B [1eATe/IbHOCTb,
OLIeHUBaTh COOTBETCTBUE Pe3yJIbTAaTOB LIe/IsIM;



— B/a/leTb HaBbIKAMU  [103HaBaTeIbHOW  pedieKCMM KaK  OCO3HaHUS
COBEpLIaeMbIX [JEeWCTBUM U MBICIUTENBHBIX TIPOLIECCOB, WX Ppe3yJbTaTOB M
OCHOBAHHWM, MCIO/b30BaTh TIPUEMBI pedyieKCUr [jisi OL[eHKM CUTyallud, BbIOOpa
BEPHOI'0O pellleHus];
- yMeTb OLleHWBaTb DUCKM WU CBOEBPEMEHHO IPUHMMATh peLIeHus 10 UX
CHWKEHHUIO;
- MIPUHUMaTb MOTHBbI M apryMeHThl JpPYTrUX IIPpU aHaau3e pe3y/bTaTOB
[esITeIbHOCTY;

3) npuHsATHE Cebs M JPyrux:
- TIpUHUMAaTh Ccebsl, TOHKMMasi CBOM HeJJ0OCTaTKU U JJOCTOWHCTBA;
- NIPUHUMaTh MOTHBbI M apryMeHThl JpPYrUX IIPpU aHaau3e pe3y/bTaTOB
JesITeNTbHOCTH;
- TMIpY3HaBaTh CBOE MPaBo U NPaBo JPYTUX Ha OLIMOKY;
- pa3BUBaTh CIIOCOOHOCTH TTOHMMAaTh MUP C TIO3ULIMH IPYTOro YesioBeKa.

INPEAMETHBIE PE3YJIbTATHI

[TpeameTHble pe3y/bTaThl OCBOEHHs COZiep>KaHUs ydyeOHOro mpeaMeTa
«buonorusi» Ha yraybnéHHOM YypOBHE OpHEHTHpPOBaHbI Ha obecrieueHHe
npodunbHOrO  00yueHuss  oOyuatoiuxcs — Ouosorud. OHM — BK/IFOYAIOT:
cnieriuduueckue st 6MOIOTUY HayuHble 3HAHUSI, YMeHUS U CTIOCOObI IeCTBUM T10
OCBOEHHIO, UHTepIpeTalui U npeobpa30oBaHUI0 3HAHWM, BUBI [1eATeTbHOCTH TI0
TI0/TyUeHHI0 HOBBIX 3HaHUM W UX TPUMEHEHMIO B Pa3/IMUHBLIX YUeOHBIX, a TaKkKe B
peanbHBbIX >XU3HEHHbIX cuTyalusix. [IpegMeTHble pe3y/bTaThbl IpeACTaB/eHbl MO
rojlamMm u3y4yeHusl.

[IpeameTHBIE pe3y/nbTaThl OCBOeHUs yuebHoro rmpeamera «buomnorus» B 10
K/1acce JOJDKHBI OTPaXKaTh:

- c(OpMHPOBAHHOCTb 3HAaHWM O MecTe W poJM OHOJIOTUM B CHUCTEMe
eCTeCTBEeHHBbIX HayK, B ()OPMMPOBaHWH e€CTeCTBEHHO-HAayUHOM KapTWUHbLI MHUpa, B
MO3HAHWUM  3aKOHOB TIPUPO/ILI YW pellleHnd  Tipo0bsieM  paljOHa/IbHOTO
MIPHUPOZOTI0/Ib30BaHUsl, O BK/IaJle POCCUUCKUX U 3apyOe)KHBIX YUEHBIX B pa3BUTHE
OmoJIoruy;

- B/a/leHhe CUCTeMOM OWONOrMuecKWX 3HaHWM, KOTOpas BK/IIOUaeT:
OCHOBOTIO/IArarole OHUOIOTUYeCKe TepMUHBI U TIOHATUS (JKU3HBb, KJ/IEeTKa,
opraHusM, meTaboaM3M, TrOMeocTa3, CaMOperyJisiliksi, CaMOBOCIIPOM3BeJeHUe,
Hac/ieICTBEHHOCTb, U3MEHUMBOCTb, POCT W pa3BUTHe), OMOJOrMUecKrue TeopuH
(knetounasi Teopus T. [[IBanHa, M. Illneizena, P. BupxoBa, XxpomocoMHas Teopust
HacsenctBeHHOCTH T. Moprana), yuenus (H. W. BaBuioBa — 0 1jeHTpax
MHOT000pa3usi U TPOMCX0KAeHUs KyIbTYPHBIX paCTeHU), 3aKOHbI (eIMHO00Opa3ust
IIOTOMKOB I1€PBOT0O IIOKOJIEHUS, pacllerieHWs,, YUCTOTbl raMeT, He3aBHUCHMOIO



HacsmenoBanuss ['. MeHgensi, TOMOJIOTUUECKHMX PSIOB B  HacC/JIeACTBEHHOU
n3meHurBoctd H. V. BaBuioBa), NpyHLUMBI (KOMITJIEMEHTAaPHOCTH);

- B/la/leHe OCHOBHBIMH METO/[aMH HayuHOTO TIO3HAHUS, WCITO/Ib3YeMbIX B
OuvoNoruuecKUx HWCCIeJOBaHUsIX JKUBBIX 0OBEKTOB (OmmucaHWe, W3MepeHue,
HaboieHye, SKCIIepUMeHT);

- yMeHUe BBIJeNIATh CyIlleCTBeHHbIe TIPU3HAKU: BUPYCOB, KJI€TOK MPOKAPHOT U
9YKApHOT, OJHOK/IETOUHBIX M MHOTOK/JIETOUYHBIX OpraHW3MOB, B TOM UMKCJIE
b6akTepuii, rpubOB, pacTeHUH, )KUBOTHBIX U UeI0BeKa, CTPOEHUSI OPraHOB U CUCTEM
OpraHOB pacTeHW#, >XUBOTHBIX, UeJIOBeKa, TMPOLIeCCOB >KU3He/esTeTbHOCTH,
MPOTEKAIOL[MX B OpraHM3Max pacTeHul, KMBOTHBIX U UesioBeKa, OMOIOruuecKux
TpoijeccoB: oOMeHa BelljeCTB (MeTabo/M3M), TIpeBpallleHHs] YHepIUn, OpOXKeHHs,
aBTOTPO(PHOTO U reTepOTPOGHOr0 TUIIOB TMUTaHUS, (DOTOCHHTE3a U XEeMOCHHTE3a,
MHTO3a, Meii03a, raMeToreHe3a, SMOpUOTeHe3a, MOCTIMOPUOHATBLHOTO Pa3BUTHS,
pa3MHOKEHUS,  WHAWBUAYaTbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOTeHe3a),
B3aMMOJIEMCTBUS T€HOB, TeTepo3Kca, UCKYCCTBEHHOTO 0TOO0Da;

- yMeHHe yCTaHaB/IMBaThb B3aWMOCBSI3M MEXAY OpPraHOWZAMM K/IeTKU U HX
GYHKI[USIMH, CTPOEHHEM KJ/eTOK pa3HbIX TKaHed W WX (QYHKIUAMU, MEXIy
OopraHaMd M CHUCTeMaM{d OpraHOB y pacTeHUM, >KUBOTHBIX M uejloBeKa U UX
GYHKIUSIMH, MeXAy CHCTeMaMH OPraHOB W MX (YHKIMSIMH, MEXIy >STaramu
oOMeHa BeIIecTB, 3TarlaMy K/IETOUHOTO IUKJ/Ia ¥ )KU3HEHHBIX IJUK/IOB OPTraHK3MOB,
TariaMd 3MOPHOHAIBHOTO PA3BUTHS, M€HOTHUIIOM U (eHOTUTIOM, (DEHOTHIIOM H
dakTopamu cpesibl 0OHUTaHKS;

- yMeHUe BbISIBJISITh OTJIMUUTE/TbHbIEe TIPU3HAKU XKUBBIX CHCTEM, B TOM UYHCJ/Ie
paCTeHHH, )KUBOTHBIX U UeI0BEKa;

- yMeHHe HCII0/Ib30BaTh COOTBETCTBYIOI[HME AapryMeHThI, OWOIOTMUecKyro
TEPMUHOJIOTHIO U CUMBOJIMKY [IJI1 JOKa3aTe/bCTBA POZICTBA OPraHW3MOB pa3HbIX
CUCTeMaTH4YeCKuX IpyTir;

- yMeHUe pelliaTh O1ooruuecKye 3a/iauu, BbISB/ISTh IPUUMHHO-C/Ie/ICTBEHHBIE
CBSI3W MEXKZY UCC/IelyeMbIMU OMOIOrMUeCKUMU TIPOLieccaMH U SIBJIEHUSIMH, J1e/1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHWU TT0JTyYeHHBIX Pe3y/IbTaTOB;

- yMeHHe BBITIOJIHATL J1abopaTopHble W TpPaKTUUecKue paboThl, COOMOaTh
npaBwWIa Tipy paboTe ¢ yueOHBIM U JlabopaTOPHBIM 000pyI0BaHHEM;

- yMeHWe BBIJBUTaTh TUIOTE3bl, TIPOBEPSITh UWX JKCIepPUMeHTaTbHbIMU
cpeacTBamMH, (OpMYJIUPYS 1ie/ib HCC/IeOBAHMS, aHaJU3HUPOBATh I10/TyYeHHbIE
pe3y/IbTaThl U [le/laTh BHIBO/IbI;

- yMeHMe y4acTBOBaTh B yueOHO-HCC/Ie/[oBaTe/IbCKOW paboTe 1o 6Guosoruy,
9KO0JIOTUY ¥ MeAWIIMHe, TPOBOAWMON Ha 0a3e IIKOJ/IbHBIX HAayUHBbIX OOII[eCTB, W
nyOMMUHO — TIpeJCTaBMSATH — TOAy4YeHHble  pe3y/lbTaThl Ha  yUeHHUeCKHX
KOH(pepeHLUsX;



— yMeHHe OLleHMBaTb 3THUYeCKHe acIeKTbl COBPeMEeHHbBIX HCC/IeJOBaHUN B
o6sact 610/1I0THMM U MeJULIVHBI (KJIOHUPOBaHKe, UCKYCCTBEHHOE OT/I0ZI0TBOPEHNE,
HarpaB/IeHHOe N3MeHeHVe TeHOMa M CO3/jJaHue TPaHCTeHHBIX OpPraHru3MOB);
—~ yMeHHe OCYIIeCTB/ISATh OCO3HAHHBIM BLIOOP OyayIiei mpodeccroHaILHOM
JesiTe/IbHOCTU B 006s1acTu OMo/ioruy, MeAULIMHBI, OMOTeXHOJIOTHH, BeTepuHapuH,
CeJIbCKOTO XO035MCTBA, MUILEBOM MPOMBIIIJIEHHOCTH, YTAyO/IATh 1MO3HaBaTe/bHbIN
MHTepec, HarpaB/ieHHbIN Ha 0CO3HAHHBINM BHIOOP COOTBETCTBYIOIIe npodeccruu U
Npozio/oKeHWe  Ouosioruueckoro 00pa3oBaHUSI B OpraHMU3alUsiX  CpeJHero
npoecCHOHaNTBLHOTO U BhICIIero 06pa3oBaHusl.

[IpenmeTHBIE pe3y/nbTaTbl OCBOeHUs yuebHOro rpeameta «buonorus» B 11
K/1acce JOJDKHBI OTPaXKaTh:
- cOpMUPOBAHHOCTb 3HAHWM O MecTe W poJu OHOJMIOTUM B CHUCTEMe
eCTeCTBEHHbIX HayK, B (DODMMDOBAaHUU COBPEMEHHOM eCTeCTBeHHO-HayyHOU
KapTWHBI MUpa, B TI03HAaHWW 3aKOHOB TIDUPOZBLI W pPeIIeHUH 3KOJ0TUYECKUX
npobsieM uesloBeYeCTBa, a TakKKe B pelIeHUWH BOIMPOCOB parjMOHA/ILHOTO
MIPUPO/IOTI0/Ib30BaHus, U B ()OPMUPOBAHUU LIEHHOCTHOI'O OTHOLLIEHUS K MPUPOJe,
00I1IeCTBY, Ue/IOBeKY, O BK/Iafle POCCUUCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;
- yMeHUe BjafieTb CUCTeMOW OHOIOTUYeCKHWX 3HAHWM, KOTOpas BK/IHOYaeT
oripe/ie/ieHUs W TIOHUMaHHe CYIIHOCTA OCHOBOTIOJIAratoIiux OHOI0ruuecKux
TEPMUHOB U TMOHATUM (BHJ, 3KOocucTeMa, Ouocdepa), Ouosoruueckvie TeOpUH
(aBosroLioHHas Teopusi Y. JlapBuHa, CUHTeTHYeCKasi TeOpUs SBOJIIOLIUM), YUeHUs]
(A. H. CeBepuioBa — 0 myTsX U Hanpas/ieHUsIX 3Bomouyu, B.M. BepHagckoro — o
buocdepe), 3akoHBI (reHeTHMUeCKOro paBHOBecusi /)k. Xapau u B. BaiinGepra,
3apojpiieBoro cxofctBa K. M. Bspa), mpaBuna (Muaumyma HO. JInbuxa,
9KO/JIOTUUECKOW MUPaMUJbl SHEpruu), rumnoTesbl (rumote3a «mupa PHK» VY.
I'mnbepra);
- yMeHue  B/afleTb ~ OCHOBHBIMM  MeTOJaMWd  Hay4yHOro  TO3HaHWs,
WCTIO/b3yeMbIMU B OMOJIOTHYECKUX MCC/IeJOBaHUSIX KUBBIX 00BHEKTOB U 3KOCUCTEM
(ommcaHue, u3MepeHre, Hab/IOZieHWe, SKCIIEPUMEHT), CIIOCO0aMU BBISB/IEHUS U
OLIeHKU aHTPOIIOTeHHbIX U3MEeHEeHUM B TIPUPO/IE;
- yMeHHe BbIJleIATh CyllleCTBeHHble TPU3HaKW: BUJOB, OHOreol|eHO30B,
SKoCcUCTeM U Ouocdepbl, CTabWIM3KPYIOIIero, ABMXKYILETO U pPa3pbIBaOLLEero
ecTeCTBEHHOT0 0TOOpa, a/yIoNnaTpUYeckoro U CUMITaTpUYeCcKOro BU[000pa30BaHus,
B/IWSHUSL  JABWXKYIIUX  CWA  SBOJIIOIMM  Ha  TeHOMOHJ  TIOMYJISIUH,
NpYCroco0/IeHHOCTA OPraHM3MOB K cpefle 00MTaHusl, YepeloBaHUsl HarlpaB/ieHU
3BOJIFOLIUM, KDYTrOBOPOTA BEILeCTB U MIOTOKA SHEPrUy B 3KOCHUCTeMaX;



- yMeHWe yCTaHaBIMBATh B3aWMOCBSI3UM MEKAY TIpollecCaMy  3BOJIIOLIUY,
ABIDKYIIIUMH CUJIaMM aHTPOTIOTe€He3a, KOMIIOHEHTaMH{ Ppa3/InUHbIX 3KOCHUCTEM U
TIPUCIIOCOOIEHUSIMU K HUM OpPTaHU3MOB;

- yMeHHEe  BBISB/ISAITb  OT/MUUTE/bHBbIE  TIPU3HAKA  JKUBBIX  CHCTEM,
MIPUCTIOCOO/IEHHOCTh BUZIOB K cpejie obuTaHus, abMOTHUYECKUX W OMOTHUYECKUX
KOMIIOHEHTOB ~ 9KOCHCTeM, B3aWMOCBsi3eli  OpraHusMoB B  CO0OIllecTBax,
AHTPOTIOTeHHBIX U3MEeHeHU B 9KOCHCTeMax CBOeil MeCTHOCTH;

- yMeHHe WCII0/b30BaTh COOTBETCTBYIOIME apryMeHThbl, OHOJIOTMUECKYHO
TEePMUHOJIOTHIO ¥ CUMBOJIMKY [JIsl I0Ka3aTe/IbCTBa POJICTBA OPraHW3MOB pa3HbBIX
CHCTeMaTUUeCKUX TPYIII, B3aUMOCBSI3W OPraHU3MOB M CpeZibl 00MTaHuUs, eJUHCTBA
Yye/IOBeYeCKMX pac, HeoOXOMMOCTH COXpaHeHWs MHOroo0paswsi BUJOB U
9KOCHUCTEM KaK YC/IOBHS COCYITIeCTBOBAHKS TIPUPO/IbI U UeJIOBEUECTBa;

- yMeHUe peliaTh OM0JIoruuecKre 3ajauu, BbISIB/IATh TPUUHUHHO-CJIe/ICTBEHHBIE
CBSI3U MEXY HUCC/IelyeMbIMU OH0/IOTHUeCKUMU TIPOLIeCCAaMH U SIBJIEHUSIMH, [1e/1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHWU TT0JTyYeHHBIX Pe3y/IbTaTOB;

- yMeHHe BBLITIOJTHATE J1abOpaTopHble W TIpaKTHUecKWe paboThl, COO0/II0/aTh
npaBwIa Tipu paboTe ¢ yueOHBIM U TabopaTOPHBIM 000PYZI0BaHKEM;

- yMeHHe BBIJBUTATb THUIOTE3bl, IPOBEPSITb WX SKCIEPUMEHTATbHBIMU
cpeacTtBaMu, (OPMYUPYs lieflb WCCIe[JOBAHHUS, aHAJWU3UPOBATh I10JTyUYeHHbIe
pe3y/IbTaThl U /leflaTh BHIBO/IbI;

- yMeHHe yJacTBOBaTb B yueOHO-HCC/e/[oBaTe/IbCKOM paboTe 1o Guosioruy,
5KOJIOTMM U MeJIULIMHe, TTPOBOAMMON Ha 0a3e IIKOJbHBIX Hay4YHBIX OOIIeCTB, U
nyO/IMYHO  TIPeACTaBISATh  IIOJIyYeHHbIe  pe3y/bTaThl Ha  YUYEHWUECKUX
KOH(epeHIUsX;

- yMeHHe OI|eHHBaTh FUIOTe3bl U TEOPUU O MPOMCXOXK€HUH >KU3HU, Ue/IOBeKa
M UejiOBeUeCKHX pac, O MPHUMHAX, MOC/Ie[CTBUSAX U criocobax IpeaoTBpalleHus
r7100a/TbHBIX M3MeHeHul B 6rocdepe;

- yMeHHe OCYIIeCTB/IATb OCO3HAHHBIA BHIOOP Oymyieil mpodecCroHaTbHOM
nesITeIbHOCTHA B 00/1aCTH OMOJIOTHH, KOJIOTHH, IPHUPO/OITOIb30BAHMS, MeTUIUHBI,
OMOTEXHOJIOTUH, TICMXOJIOTHH, BEeTepHHApUH, CeIbCKOTO XO35HCTBA, IUII[EBOM
TIPOMBIILIJIEHHOCTH, YTIAyO/lSATh TI03HABAaTe/bHBIM HMHTEpeC, HarpaB/ieHHbI Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIeW  Tmpodeccud U MPOJAODKEHHE
Ouosiornyeckoro obpa3oBaHusi B OpraHU3alUsx CpeJHero npodecCcroHaabHOTO U
BbICIIIEr0 0Opa3oBaHUS.



TEMATHUYECKOE INTAHUPOBAHUE

10 K/TACC

Ko/snyecTBO UacoB

Ne HaumeHoBaHue pa3jenoB OJieKTpoHHbIe (H(ppoBbIe)
Kourposibubie IIpakTHueckue
n/n U TeM NpPorpamMMbI Bcero o0pa3oBaTe/IbHbIE PeCypPChl
padoThI padoThI
http://school-collection.edu.ru/

1 buosorus kak Hayka 1 https://resh.edu.ru/office/user/teacher
https://vk.com/school.interneturok
http://school-collection.edu.ru/

JKuBBIe cucTeMBbI U UX -

2 2 https://resh.edu.ru/office/user/teacher
M3yHeHne https://vk.com/school.interneturok

http://school-collection.edu.ru/

3 buonorusa kKnetku 2 0.5 https://resh.edu.ru/office/user/teacher
https://vk.com/school.interneturok
http://school-collection.edu.ru/

XuMHUyeckas opraHusarus -

4 10 1 https://resh.edu.ru/office/user/teacher
KJIETKH https://vk.com/school.interneturok
Crpoenue u byHKIMM http://school-collection.edu.ru/

5 8 2 https://resh.edu.ru/office/user/teacher
KJIETKH https://vk.com/school.interneturok
OOGMeH BeLecTs U http://school-collection.edu.ru/

6 IIpeBpallieHye SHepruu B 9 1 https://resh.edu.ru/office/user/teacher

KJ/IeTKe

https://vk.com/school.interneturok




HacnencrBeHHast

http://school-collection.edu.ru/

7 vH(bOopMaLs 1 peanu3alus 9 0.5 https://resh.edu.ru/office/user/teacher
eé B KJ/IeTKe https://vk.com/school.interneturok

http://school-collection.edu.ru/

8 JKU3HEeHHBIN [IUKJT KJIeTKU 6 1 https://resh.edu.ru/office/user/teacher
https://vk.com/school.interneturok

CTpoerue u byHKIN http://school-collection.edu.ru/

9 17 1.5 https://resh.edu.ru/office/user/teacher
OpraHn3MOB https://vk.com/school.interneturok
Pa3sMHOeHHe 1 Pa3BUTHe http://school—collectio.n.edu.ru/

10 8 1.5 https://resh.edu.ru/office/user/teacher
OpraHU3MOB https://vk.com/school.interneturok
I'eHeTHKa — HayKa o http://school-collection.edu.ru/

11 HaC/1IeICTBeHHOCTHU U 2 0.5 https://resh.edu.ru/office/user/teacher
W3MEHUMBOCTH OPraHU3MOB https://vk.com/school.interneturok
3 http://school-collection.edu.ru/

dKOHOMEPDHOCTHU -

12 10 1 https://resh.edu.ru/office/user/teacher
HACTEACTBEHHOCTH https://vk.com/school.interneturok
3 http://school-collection.edu.ru/

dKOHOMEPDHOCTHU -

13 6 1 https://resh.edu.ru/office/user/teacher
M3MEHUNBOCTH https://vk.com/school.interneturok

http://school-collection.edu.ru/

14 I'eHeTHKa uesoBeka 3 0.5 https://resh.edu.ru/office/user/teacher
https://vk.com/school.interneturok
http://school-collection.edu.ru/

15 CeJiek1jyist OpraHu3MoB 4 1 https://resh.edu.ru/office/user/teacher

https://vk.com/school.interneturok




16

buotexnonorusa u
CUHTeTUUYecKass OM0JIOrust

http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teacher
https://vk.com/school.interneturok

17

PesepBHOe Bpems

http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teacher
https://vk.com/school.interneturok

OBLIEE KO/IMYECTBO YACOB

I1O I[TPOI'PAMME

102

13

http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teacher
https://vk.com/school.interneturok




11 K/TACC

KoysinuecTrBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3je/ioB U TeM (qudposBbie)
Ne i/ KontponbHble IIpakTHueckue
NporpaMmalI Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
3apoyk/leHre U pa3BUTHE
1 P P o https://resh.edu.ru/for-
9BOJTFOLIMOHHBIX MIPE/ICTaB/IeHUH B 4 il
6uonorun Pt
5 MUKpPO3BOJIIOLUSA U eé 14 7 https://resh.edu.ru/for-
pe3y/ibTaThbl pupil
N https://resh.edu.ru/for-
3 Maxkpo3B0oJIIOLUSA U e€ pe3y/IbTaThbl 6 -
pupil
4 [IpoucxoseHve U pasBUTHE 15 15 https://resh.edu.ru/for-
JKW3HU Ha 3emJie ' pupil
. ITpoucxoxaeHue yeroBeKa — 10 1 https://resh.edu.ru/for-
aHTPOIIOTeHe3 pupil
OKO0JIOrMsi — HayKa O
6 B3daMMOOTHOIIIEHUAX OPraHrU3MOB 3 05 https://resh.edu.ru/for_
Y HaJJOpraHU3MeHHbBIX CUCTEM C ' pupil
OKpY>Karollel cpefiou
7 OpraHu3Mmsbl U cpefia 00UTaHUS 9 1.5 https://resh.edu.ru/for-

pupil




https://resh.edu.ru/for-

8 c) % 9 0.5

KOJIOTHSI BUZIOB U TTOMYJISLIAN oupil

9 OKoJ10rHst COO0IIeCTB. 12 05 https://resh.edu.ru/for-
OKOJIOru4eCcKre CUCTEMBbI ' pupil

10 buocdepa — rnobanbHas 6 https://resh.edu.ru/for-
9KOCHUCTEMA pupil

11 UesioBeK 1 OKpY’KatolIjast cpe/ia 6 hfltp§1://resh.edu.ru/for—

12 PesepBHOe BpeMs 8 http§://resh.edu.ru/for-
pupil

OBLIEE KOJTMYECTBO YACOB T10 102 75 https://resh.edu.ru/for-

[TPOT'PAMME

pupil




KAJIEHJAPHO-TEMATHNYECKOE IVIAHNPOBAHUE

10 K/ITIACC
Ne KonuecTBO yacoB ara
O/1IeKTPOHHbIE U(POBbIe
n/ Tema ypoka Bcer KoHTposibHBl IIpakTHyecKu H3y4YeHH
o0pa3oBare/bHbIE PeCypChl
n (] e padoThI e padoTbI |
Bronorus Kak http://school-collection.edu.ru/
KOMIIJIEKCHasA HayKa U https://resh.edu.ru/office/user/teac
1 Kak 4acCTb 1 her
COBPEMEHHOTO https://vk.com/school.interneturok
ob1jecTBa
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
JKuBbIE CHCTEMBI U UX
2 y 1 her
CBOUCTBA https://vk.com/school.interneturok
http://school-collection.edu.ru/
YpoBHeBas https://resh.edu.ru/office/user/teac
3 OpraHu3aLvs XUBBIX 1 her
CHCTEM https://vk.com/school.interneturok
VICTOpUS OTKPLITHS U http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
4 U3y4eHUs K/IeTKU. 1

Knerounas teopus

her
https://vk.com/school.interneturok




MeTtozbl
MOJIEKYJIIPHOU U
K/IETOUHOU 61oJIoTHH.
[TpakTrueckast paboTa
«/3yueHure MeTO0B

http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac

KJIETOUHOU OMOJIOTUU 0.5 her

(xpomarorpacus https://vk.com/school.interneturok

ssekTpodopes,

muddepeHLMaTbHOE

LeHTpU(dyr1upoBaHue,

[TLP)»
http://school-collection.edu.ru/

o https://resh.edu.ru/office/user/teac

XHWMHUUYECKHUM COCTaB her

KIETKH https://vk.com/school.interneturok
http://school-collection.edu.ru/

MuHepanbHbIe https://resh.edu.ru/office/user/teac

BellleCcTBa K/IeTKU, UX her

610JIOrHUeCKast pOJIb https://vk.com/school.interneturok

OpraHuueckue

BELLeCTBA KeTKH — http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac

6enku. JTabopaTopHas 0.5 her

paboTa
«Ob6HapyxeHue
OeTKOB C TTOMOII[BIO

https://vk.com/school.interneturok




KauyeCTBEHHbIX

peakiui»
http://school-collection.edu.ru/
CBOICTBa, https://resh.edu.ru/office/user/teac
9 K/IaCCU(pUKALIVS U her
DyHKLMK 6e/IKOB https://vk.com/school.interneturok
http://school-collection.edu.ru/
OpraHuueckue https://resh.edu.ru/office/user/teac
10 BEILIeCTBA K/IETKA — her
YIJIEBOZIbI https://vk.com/school.interneturok
http://school-collection.edu.ru/
Opranuueckue https://resh.edu.ru/office/user/teac
11 BEILIeCTBA K/IETKHA — her
https://vk.com/school.interneturok
JIUTTU/IBI
HyxknenHoBeie
kucaoTel. IHK n
PHK. JIabopatopHast http://school-collection.edu.ru/
pabora https://resh.edu.ru/office/user/teac
12 «MccnemoBanue 0.5 her
HYKJ/IEMHOBBIX KHC/IOT https://vk.com/school.interneturok
BbI/Ie/IeHHBIX U3
KJIETOK pa3/IMuHbIX
OpraHHU3MOB»
http://school-collection.edu.ru/
13 CtpoeHue U PyHKLIUU https://resh.edu.ru/office/user/teac

AT®. [Ipyrue

her
https://vk.com/school.interneturok




 mykmeosmgtpubochar

bl (HT®)
CekBeHUpOBaHHe http://school-collection.edu.ru/
OHK. MeToab! https://resh.edu.ru/office/user/teac
14 reHOMUKH, her
TPAHCKPHUITTOMUKH, https://vk.com/school.interneturok
IIPOTEOMUKU
http://school-collection.edu.ru/
o https://resh.edu.ru/office/user/teac
15 MeTo bl CTPYKTYPHOU her
Grosornu ﬁps://Vk.com/school.interneturok
http://school-collection.edu.ru/
TunbI K1eTokK. https://resh.edu.ru/office/user/teac
16 ITpokaproTHUeCKast her
KJIeTKa https://vk.com/school.interneturok
CtpoeHue
3yKapHOTUYECKOH http://school-collection.edu.ru/
KJIeTKU. https://resh.edu.ru/office/user/teac
17 [TpakTHueckast pabota 0.5 her
«3yueHue CBOMCTB https://vk.com/school.interneturok
K/JI€TOYHOM
MeMOpaHbI»
http://school-collection.edu.ru/
o https://resh.edu.ru/office/user/teac
18 IToBepXHOCTHBIN her

anrapar KJ1eTK!

https://vk.com/school.interneturok




OpHoMeMOpaHHbIe
OpraHoOuIbl KJIeTKH.
[TpakTuueckast paboTa

http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac

19 «VI3yueHue IBUKEHUS 0.5 her
L{TOIIa3MBI B https://vk.com/school.interneturok
pPacCTUTE/IbHBIX
KJIeTKax»
[TosryaBTOHOMHBIE
OpraHou/bl K/IeTKU:
MHUTOXOH/pUH,
M1aCTU/IBL. http://school-collectlo‘n.edu.ru/
https://resh.edu.ru/office/user/teac
JlabopaTopHast paboTa
20 0.5 her
«Mccnenosanne https://vk.com/school.interneturok
[1J1a3MOJIM3a U
Aeria3MoJik34d B
pPaCcTUTEIbHBIX
KJIeTKax»
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
HemembpaHHbIe
21 her
OpraHonAb! K/IETKH https://vk.com/school.interneturok
http://school-collection.edu.ru/
Crpoenye 1 byHKIym https://resh.edu.ru/office/user/teac
27 p YHKL] her
Anpa https://vk.com/school.interneturok
CpaBHUTe/NbHas1
23 P 0.5 http://school-collection.edu.ru/

XdpdKTEPUCTHUKA




24

25

KJIETOK 3YKapHOT.
JlabopaTopHasi paboTa
«/3yuyeHue CTpoeHuUs
KJIETOK pa3/IMYHbIX
OpraHu3MOB»

AccumurisLys u
JUCCUMWISLIVS — JIBe
CTOPOHBI
MeTabom3Ma. THrTbI
oOMeHa BeIIecTs.
JTaboparopHas paboTa
«3yueHue
KaTaJIMTUYeCKOU
aKTUBHOCTU
(epMeHTOB (Ha
TIpUMepe aMH/Ia3bl
W/TW KaTasas3bl)»

depMeHTaTUBHBIN
XapakTep peakLuu
KJ/IETOUHOT'O
MeTabo/M3Ma.
JTaboparopHast paboTa
«3yueHue
(hepMeHTaTUBHOIO
paciieTiyieHUst
nepoKcHia Boopoja
B PACTUTENBHBIX U
JKUBOTHBIX K/I€TKaX»

0.5

https://resh.edu.ru/office/user/teac
her
https://vk.com/school.interneturok

http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
her
https://vk.com/school.interneturok

http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
her
https://vk.com/school.interneturok




benku-akTUBaTOpHI U

https://resh.edu.ru/office/user/teac

26 her
6e]IKI/I-I/IHFI/I61/ITOpbl https://vk.com/school.interneturok
http://school-collection.edu.ru/
< https://resh.edu.ru/office/user/teac
57 ABTOTPOGHBIN TUTT her
oOMmeHa BEILECTB https://vk.com/school.interneturok
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
28 doTtocuHTe3 her
https://vk.com/school.interneturok
XeMOCHHTe3.
a6 opaTopHast pa60Ta http://school-collection.edu.ru/
CDaBHeHIE https://resh.edu.ru/office/user/teac
«
29 P 0.5 her
1Iporeccos https://vk.com/school.interneturok
(dboTocuHTe3a U
XeMOCHUHTe3a»
AHa3poOHbIe
OpraHu3mbl. Buibl http://school-collection.edu.ru/
Opo’KeHUsI. https://resh.edu.ru/office/user/teac
30 JTaboparopHast paboTa her
«CpaBHeHHe https://vk.com/school.interneturok

TIpoLieccoB OpoykeHust
Y [TBIXaHUS»




A3p06HLIe http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
OpraHu3Mbl. JTarlbl
31 her
SHEPreTUIecKoro https://vk.com/school.interneturok
obMeHa
OHeprus
MEM6paHHOFO http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
32 rpajiieHTa MpOTOHOB. her
Cuntes ATD: pa60Ta https://vk.com/school.interneturok
npoToHHOU AT®-
CHUHTA3EbI
http://school-collection.edu.ru/
PeaKLI MATDIUHOLO https://resh.edu.ru/office/user/teac
33 NP her
CHHTE3a https://vk.com/school.interneturok
http://school-collection.edu.ru/
Tpanckpunusa — https://resh.edu.ru/office/user/teac
34 MaTpUYHbIA CHHTE3 her
PHK https://vk.com/school.interneturok
http://school-collection.edu.ru/
ToAHC/SLIAS 1 68 https://resh.edu.ru/office/user/teac
35 P a her
STarbl https://vk.com/school.interneturok
KopMpoBanue http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
aMUHOKMCIIOT. Posib
36 her
pH60COM B https://vk.com/school.interneturok

OuvocuHTe3e Desika




OpFaHI/ISaL[I/IH reHomMa

http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac

37 y TIPOKApHOT U her
9yKapHoT https://vk.com/school.interneturok
MoJieKysipHble http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
MeXaHU3MBbI
38 her
9KCIIpeccnu TeHoB y https://vk.com/school.interneturok
3yKapuoT
Bupycbl —
BHEKJ/IeTOUHbIe
(1) OPMBI JKU3HH U http://school-collection.edu.ru/
06U ATHELE https://resh.edu.ru/office/user/teac
39 0.5 her
I1apasvThl. https://vk.com/school.interneturok
[TpakTryeckast paborta
«Co3nanue moaenuv
BUpycCa»
BupycHbIe http://school—collectlo.n.edu.ru/
https://resh.edu.ru/office/user/teac
3a00/1eBaHUS
40 her
He/I0BEKd, JKUBOTHBIX, https://vk.com/school.interneturok
pacTeHui
http://school-collection.edu.ru/
HaHoTexHonoruu B https://resh.edu.ru/office/user/teac
41 Oouosioruu u her
MeULIHE https://vk.com/school.interneturok
JKu3HEeHHBIN LUK/ ,
42 http://school-collection.edu.ru/

KJIETKH




https://resh.edu.ru/office/user/teac
her
https://vk.com/school.interneturok

MaTpUuHbIM CUHTE3

http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac

43 her
AHK https://vk.com/school.interneturok
XPOMOCOMBIL. http://school-collection.edu.ru/
JlabopaTopHasi paboTa https://resh.edu.ru/office/user/teac
44 «/3yyeHrie XxpoMOCOM 0.5 her
Ha COTOBBIX https://vk.com/school.interneturok
MHUKpOIIperiapaTax»
http://school-collection.edu.ru/
TleneH e KeTKi — https://resh.edu.ru/office/user/teac
45 her
MHTO3 https://vk.com/school.interneturok
TWIbI K/IeTOK.
Kapurokunes u
LHUTOKHHES. http://school-collection.edu.ru/
JTaboparopHast paboTa https://resh.edu.ru/office/user/teac
46 «HabmoeHre murosa 0.5 her

B KJ/IeTKax KOHUMKa
KOpeIlKa JIyKa (Ha
TOTOBBIX
MUKpOIIpernaparax)»

https://vk.com/school.interneturok




Perynauus https://resh.edu.ru/office/user/teac
47 JKU3HEHHOT'O 1[UK/Ia her
KJIETOK https://vk.com/school.interneturok
http://school-collection.edu.ru/
OpraHusM KaK eaHOe https://resh.edu.ru/office/user/teac
48 her
Lejoe https://vk.com/school.interneturok
TKaHH pacTeHwil. http://school-collectio‘n.edu.ru/
Ta 60paTOpHaH pa 6ora https://resh.edu.ru/office/user/teac
49 o 0.5 her
«M3yquer TKaHen https://vk.com/school.interneturok
pacTeHU»
TkaHM )KUBOTHBIX U http://school-collection.edu.ru/
yejioBeKa. https://resh.edu.ru/office/user/teac
50 JIabopartopHast paboTa 0.5 her
«I3yueHye TKaHeil https://vk.com/school.interneturok
JKUBOTHBIX»
Opransl. Cucremsl
OpraHoB. http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
£1 JTaboparopHast paboTa 0.5 her
«V3yyeHne OpraHoB https://vk.com/school.interneturok
L[BETKOBOI'O
paCTeHUs»
http://school-collection.edu.ru/
59 Onopa Tesna https://resh.edu.ru/office/user/teac
OpraH13MOB her

https://vk.com/school.interneturok




http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac

53 [ Br>keHue her
OpraHHu3MOB https://vk.com/school.interneturok
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
54 [TuTaHKe OpraHu3MOB her
https://vk.com/school.interneturok
ITuTanue http://school-collection.edu.ru/
IMO3BOHOYHBIX https://resh.edu.ru/office/user/teac
55 JKUBOTHBIX. her
TuieBapyTeTbHAS https://vk.com/school.interneturok
CUCTeMa 4yesiIOBeKa
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
56 ITbIxaHre OpraHu3MOB her
https://vk.com/school.interneturok
TbixaHue http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
IMO3BOHOYHBIX
57 her
KUBOTHBIX U https://vk.com/school.interneturok
YyeJ/iIOBEeKa
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
=g TpaHCropT BelecTB y her

OpraHK3MOB

https://vk.com/school.interneturok




KpoBeHocHas

http://school-collection.edu.ru/

cucreMa https://resh.edu.ru/office/user/teac
59 II03BOHOYHBIX her
SKUBOTHBIX U https://vk.com/school.interneturok
yesiIoBeKa
http://school-collection.edu.ru/
BhijeieHe y https://resh.edu.ru/office/user/teac
60 her
OpraHusmos https://vk.com/school.interneturok
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
61 3aluTa y OpraHu3MoB her
https://vk.com/school.interneturok
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
62 MMMyHHas cucTtema her
e/I0BeKa https://vk.com/school.interneturok
http://school-collection.edu.ru/
PasznpaxumocTs u https://resh.edu.ru/office/user/teac
63 peryJsigus y her
OpraHH3MOB https://vk.com/school.interneturok
['ymopasibHast http://school-collection.edu.ru/
peryisanua u https://resh.edu.ru/office/user/teac
64 9H/IOKpHMHHAas cucTeMa her

JKMBOTHBIX U
ye/I0OBEKd

https://vk.com/school.interneturok




@DopMbI pa3MHOKEeHUs

http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac

65 her
OpraHM3MOB https://vk.com/school.interneturok
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
66 [TonoBoe her
PasMHOXKEHHE https://vk.com/school.interneturok
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
67 Metio3 her
https://vk.com/school.interneturok
['ameTorenes.
OO6pa3oBanHue
pasBHTHE TI0/IOBbIX http://school-collection.edu.rw/
KJ/IeTOK. https://resh.edu.ru/office/user/teac
68 JTaboparopHast paboTa 0.5 her
«/3yueHne cTpoeHust https://vk.com/school.interneturok
TOJIOBBIX KJ/IETOK Ha
TOTOBBIX
MUKpOTIperiapaTax»
http://school-collection.edu.ru/
NupuBrayanbHOe https://resh.edu.ru/office/user/teac
69 pasBuUTHe OpPraHU3MOB her

— OHTOr'eHe3

https://vk.com/school.interneturok




3aK/azika OpraHoB U
TKaHeu U3

https://resh.edu.ru/office/user/teac

70 her
3apOJBIILIEBBIX https://vk.com/school.interneturok
JIMCTKOB
PocT v pa3BuTtue
’KHUBOTHBIX.
JTaBoparopHas pa6oTa http://school-collection.edu.ru/
- https://resh.edu.ru/office/user/teac
«
71 0.5 her
MPU3HAKOB CXOACTBA https://vk.com/school.interneturok
3apOo/blIllen
ITIO3BOHOYHBEBIX
JKUBOTHBIX»
PasmHoOXeHUe u
pa3BUTHe PaCTeHui http://school-collection.edu.ru/
Ta6obaTobHAs DaGOTa https://resh.edu.ru/office/user/teac
2 patopHaz p 0.5 her
«_LTpO€H1E OPraHoB https://vk.com/school.interneturok
pa3MHOKeHUSI
BBICIIIMX PACTEeHUM»
Vcropust http://school-collection.edu.ru/
CTAHOBCHIS 1 https://resh.edu.ru/office/user/teac
73 her
pasBUTHs I'€HETHKN https://vk.com/school.interneturok
KdK HdYKH
OCHOBHBIE TOHSTHS U http://school-collection.edu.ru/
T — https://resh.edu.ru/office/user/teac
74 ' 0.5 her

JlaboparopHast paboTa
«/Ipo3oduiia Kak

https://vk.com/school.interneturok




00BeKT reHeTUYeCKMUX

HCCieIOBaHUM»
3aKOHOMEPHOCTH
Hac/ieJOBaHUA
[IPHU3HAKOB.
MonorubpuzHoe http://school-collection.edu.ru/
CKpelBaHue. https://resh.edu.ru/office/user/teac
75 [TpakTrueckast pabora 0.5 her
"V3yueHue https://vk.com/school.interneturok
pe3y/bTaToB
MOHOTHOPUIHOTO
CKpellrBaHus y
Jipo3odusib”
[[UTONOrMYeCKHe http:// school—collectlo‘n.edu.ru/
https://resh.edu.ru/office/user/teac
OCHOBBI
76 her
MOHOTHOPH/IHOTO https://vk.com/school.interneturok
CKpell1uBaHus
AHanusupyoIee http://school—collectlo.n.edu.ru/
https://resh.edu.ru/office/user/teac
77 CKpelliuBaHue. her
HenonHoe https://vk.com/school.interneturok
JOMUHHPOBaHUe
OurubpuaHoe
CKpelIiBaHue. http://school-collectlo'n.edu.ru/
Ipa ecKast pabora https://resh.edu.ru/office/user/teac
KTHUUecKast
78 P P 0.5 her
«/3yueHue https://vk.com/school.interneturok
pe3y/bTaToB

MUTUOPUTHOTO




CKpelllMBaHusl y

ZIp030(UIIbI»
[[UTONOTHYeCKe http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
OCHOBBI
79 her
JUTUOPUIHOTO https://vk.com/school.interneturok
CKpelLBaHus
http://school-collection.edu.ru/
CuerieHHOe https://resh.edu.ru/office/user/teac
80 Hac/ieZloBaHue her
[PU3HAKOB https://vk.com/school.interneturok
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
XPpOMOCOMHas Teopust
81 her
HaC/1e/ICTBEHHOCTH https://vk.com/school.interneturok
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
82 I"eneTHKa 1oJjia her
https://vk.com/school.interneturok
http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
["'eHOTHIT KaK
83 her
[{e/IOCTHaA CHUCTeEMaA https://vk.com/school.interneturok
['eHeTHUECKUI http://school-collection.edu.ru/
84 KOHTPO/JIb pa3BHUTHS https://resh.edu.ru/office/user/teac

pacTeHW, }KUBOTHBIX
Y yesioBeKa

her
https://vk.com/school.interneturok




http://school-collection.edu.ru/

N3MeHUnBOCTb https://resh.edu.ru/office/user/teac
85 NpU3HAKOB. Bujpl her

W3MEHUMBOCTH https://vk.com/school.interneturok

http://school-collection.edu.ru/

MozudmKanponHas https://resh.edu.ru/office/user/teac
86 SN her

H3MEHYHBOCTD https://vk.com/school.interneturok

BapualmoHHbIN psj U

BapualOHHas

KpuBas.

JlabopaTopHast paboTa

«VccrenoBanme http://school—collectlo‘n.edu.ru/

3AKOHOMEDHOCTEH https://resh.edu.ru/office/user/teac
87 P § 0.5 her

MO,E[I/I(l)I/IKaL(I/IOHHOI/I https://vk.com/school.interneturok

U3MEHUHBOCTH.

ITocTpoenue

BapUalL|MOHHOTO psifia

Y BapUaLMOHHOM

KPUBOW»

[ eHOTUIMYECKas http://school-collection.edu.ru/

https://resh.edu.ru/office/user/teac

MU3MEHUYUBOCTB.
88 her

KombuHaTHBHas

N3MEHUYMBOCTb

https://vk.com/school.interneturok




MyTaluoHHas

W3MEHYNBOCTb. http://school-collection.edu.ru/

[TpakTuueckast paboTta https://resh.edu.ru/office/user/teac
89 «MyTaLuu y 0.5 her

1po3obus! (Ha https://vk.com/school.interneturok

TOTOBBIX

MUKpoMpenapaTax)»

3aKOHOMEPHOCTH http://school-collection.edu.ru/

MYTaLMOHHOT'O https://resh.edu.ru/office/user/teac
90 Tporiecca. her

SOUreHeTHKa U https://vk.com/school.interneturok

SIIUIeHOMUKaA

[eHEeTHKA Ye/I0BEKA. http://school—collectlo‘n.edu.ru/

MbakTHuecKast pabora https://resh.edu.ru/office/user/teac
91 P P 0.5 her

«CocraByienue 1 https://vk.com/school.interneturok

aHa/i3 poJ0CIOBHON»

http://school-collection.edu.ru/

MeTto/bl https://resh.edu.ru/office/user/teac
92 MeTULMHCKOM her

reHeTUKU https://vk.com/school.interneturok

3HayeHUe

Me TULIAHCKO http://school-collection.edu.ru/

https://resh.edu.ru/office/user/teac

reHeTUKHU B

93 her

TpeloTBpalleH!H U
Jle4eHUH
reHeTU4eCKuX

https://vk.com/school.interneturok




3a00J/1eBaHUM
yeji0BeKa

OCHOBHBIE TTIOHATUSA
ceeKLHH.
JlabopaTopHasi paboTa
«/I3yuyeHue cOpToB

http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac

94 0.5 her
Ky/IbTypPHBIX https://vk.com/school.interneturok
pacTeHu U Mopo/,
JOMaIIHUX
JKUBOTHBIX»
MeTtobl
Ce/eKIMOHHOI http://school-collectlo‘n.edu.ru/
A60TLI https://resh.edu.ru/office/user/teac
g5 P g ' p 0.5 her
JTabopaTopHas paboTa https://vk.com/school.interneturok
«/3yueHue MeTO/10B
ceJIeKLIM pacTeHUN»
HocTxeHus
CeJleKLUM pacTeHuii 1 http://school-collection.edu.ru/
https://resh.edu.ru/office/user/teac
JKUBOTHBIX.
96 her
ITpakTiyeckas pa60Ta https://vk.com/school.interneturok
«IIprBHBKa
pacTeHu»
CoxpaHenue, http://school-collection.edu.ru/
U3ydyeHue u https://resh.edu.ru/office/user/teac
97 HCIO0/Ib30BaHUe her
eHEeTHUECKIX https://vk.com/school.interneturok

pecypcoB




YACOB IIO ITPOI'PAMME

buoTtexHosiorus Kak
HayKa 1 OTpac/b http://school-collection.edu.ru/
IDOM3BOLCTEA https://resh.edu.ru/office/user/teac
gg ~ [POMEEOACTBA. ; 1 0.5 her
ITpakTryeckas pabora https://vk.com/school.interneturok
«/3yuenne 06beKTOB
OMOTeXHOIOTUM»
OCHOBHBIE http://school-collection.edu.ru/
ALDAETe https://resh.edu.ru/office/user/teac
99 HaIllpaBJ/IEHUA 5 1 E
CHHTETUIECKOU https://vk.com/school.interneturok
Oouonoruu
http://school-collection.edu.ru/
X DOMOCOMHASL 1 https://resh.edu.ru/office/user/teac
100 P 1 her
T'eHHasd HIDKeHEpUs https://vk.com/school.interneturok
http://school-collection.edu.ru/
Me IULIHCKIMe https://resh.edu.ru/office/user/teac
01 ¢ A 1 her
HOTEXHOJIOTHH https://vk.com/school.interneturok
Pe3epBHbIN YPOK. http://school-collection.edu.ru/
[ToBTOpEHMe, https://resh.edu.ru/office/user/teac
102  o6obienue, 1 her
CHCTEeMaTH3aLst https://vk.com/school.interneturok
3HAHUM
OBIIIEE KOJIMYECTBO
t 102 13.5




11 K/TACC

Ko/smmuecTBO yacoB JJ/IeKTPOHHbIE
Ne aTa U(@poBbIe
Tema ypoka KoutposibHabie IIpakTHueckue A P
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
. IBOOLMOHHAS TeOpHS , htltpisl://resh.edu.ru/for-
Y. JlapBuHa Pt
JBIDKyIIIHE CHIbI https://resh.edu.ru/for-
2 9BOJIFOLIMY BHUJOB 110 Y. 1 pupil
JapBuny
Boprba 3a
\ CyIIeCTROBaHME, , h;tp'sl.//resh.edu.ru/for—
eCTeCTBeHHbIN U pupt
HCKYCCTBEHHBINA 0TOOD
dopmMupoBaHe https://resh.edu.ru/for-
4 CHUHTeTUUeCKOMN Teopuu 1 pupil
9BOJTFOLIUU
OTarbl 3BOTOLMOHHOTO
Hporecca: httpg//resh.edu.ru/for—
5 1 pupil
MUKPO3BOJIIOLHS U
MaKpO3BOJTIOI[HS




[Tonynsaumsa —

https://resh.edu.ru/for-

6 3/1IeMeHTapHas eJuHULIa pupil

9BOJIIOLIUU

3aKOH IreHeTUUYeCKOoro

paBHOBecus [)x. Xapay,

B. BaiinGepra. https://resh.edu.ru/for-
7 JTaboparopHast paboTa 0.5 pupil

«BbIsiB/IeHUe

W3MEeHUHBOCTU y 0cobeit

O/IHOTO BU/Ia»

IeMeHTapHbIe GAKTOPSI httpg//resh.edu.ru/for-
8 pupil

9BOJTIOIUHN

AddekT ocHOBaTesl. https://resh.edu.ru/for-
9 AddekT OYTHIIIOUHOTO pupil

TOpJIbIIIKA

Murpauyu. N3onsmuun

.. https://resh.edu.ru/for-

10 TIOTTY JISTLIVMA: pupil

reorpaduyeckas,

Ouonornueckast

EcrecTBeHHBIH 0TOOp — https://resh.edu.ru/for-
11 Harpas/sitoLLMi (hakTop pupil

3BOJIFOLIUU
12 MonoBoit 0T60p https://resh.edu.ru/for-

pupil




[pucnocob1eHHOCTD
OpraHU3MOB Kak

pe3y/ibTaT
https://resh.edu.ru/for-

13 MUKDO3BOJTFOL[MH. 0.5 oil

JIabopaTopHasi pabora ' pupL

«W3yuenne apomopdo3oB

Y WIM0aIarTalfii y

pPaCTeHUI U )KUBOTHBIX»

[Iprmepel

nipucriocobieHni y

OpraHU3MOB:

Mopdooruueckue,

dbusronoruyueckue,

6 https://resh.edu.ru/for-

MOXUMUYeCKHe, :

14 0.5 pupil

TIOBe/IeHUeCKue.

JlabopaTopHast paboTa

«[Ipucnocobsienus

OpPraHU3MOB U UX

OTHOCHTE/TbHast

11e/1eC000pa3HOCTh»

Bup, ero kputepuu u

CTpyKTYpa https://resh.edu.ru/for-
15 ' 0.5 pupil

JlaboparopHast paboTa
«CpaBHeHUe BU/IOB T10




Mopdonoruueckomy

KPUTEPHULO»
https://resh.edu.ru/for-

16 CTpyKTypa BUja pupil

BunoobpasoBaHue Kak https://resh.edu.ru/for-
17 pe3yJ/ibTar pupil

MHKPO3BOJTIOL[UH

CBs13b MHKDO3BOJIOIMA 1 http§://resh.edu.ru/for-
18 pupil

STTNEeMUOJIOTUU

MakposBostorys.

v https://resh.edu.ru/for-

a7IeOHTOJIOTMYeCKHe :

19 pupil

METO/IbI U3yUeHUS

9BOJTIOLIUU

Buoreorpaguueckue https://resh.edu.ru/for-
20 MeTO/Ibl U3yUeHUsI pupil

9BOJTIOLIUU

OMOpHOJIOTUUeCKHE U

CpaBHUTEBHO- https://resh.edu.ru/for-
21 MopQoJioruueckKue pupil

METO/IbI U3YUeHUS

9BOJTFOLIUU
27 MounekynsipHO- https://resh.edu.ru/for-

reHeTh4ecKue, pupil




OMOXUMHUYECKUe U

MaTeMdaTHhdeCcKre MeTO/dbl

H3y4deHus 5BOJIIOLNHN

OO01111e 3aKOHOMEPHOCTH

https://resh.edu.ru/for-

23 pupil

9BOJIIOL[AU u

AJlanTHBHAs pajiarysi. https://resh.edu.ru/for-
24 HepaBHOMepHOCTH pupil

TEeMIIOB 3BOJIIOLIMUI

HayyHble rumnoTe3sl https://resh.edu.ru/for-
25 IIPOUCXOXKEeHUSA KU3HU pupil

Ha 3emie

HoHayuHbIe https://resh.edu.ru/for-
26 Tpe/ICTaB/IeHUs O pupil

3apO>K/IeHUU JKU3HU

OcHOBHbIE 3Tarlbl https://resh.edu.ru/for-
27 HeopraHu4yecKou pupil

9BOJTFOLIUU

r https://resh.edu.ru/for-
78 WTIOTE3bI 3aPOJKeHUs il

>KU3HU pupt

Nctopus 3emiu u
- METOJIbl 68 U3YUCHI, 0 h;tprc,l.//resh.edu.ru/for—

JlabopaTopHast paboTa
«/3yueHue U onvcaHue




HCKOIIdeMbIX OCTATKOB
APEBHUX OPraHHU3MOB»

HauanbsHble S>Tarbl

https://resh.edu.ru/for-

30 OpraHMYeCcKOU 3BOJIIOLIUU pupil
https://resh.edu.ru/for-

31 OBOJIIOLIUSA 3YKapUOT pupil

OCHOBHBIE 3Tarbl

9BOJIIOLIUU

pacTUTe/IbHOT'O MHUpa.
- TpakTHueckas paboTa 0 ]I;ﬁllj)j://resh.edu.ru/for—

«3yueHue

0COOEHHOCTeM CTPOEeHHS

pacTeHuH pa3HbIX

OT[eJI0B»

OcHOBHBI€ 3Tarlbl https://resh.edu.ru/for-
33 3BOJIFOLIUM >)KUBOTHOT'O pupil

MUpa

OBOJTIOLUS )KUBOTHBIX.

[TpakTnueckast paboTta

«H3yuenme http§://resh.edu.ru/f0r—
34 . 0.5 pupil

0CcOOeHHOCTeN CTPOeHHs

T03BOHOYHBIX

JKUBOTHBIX»




Pa3BuTHe >KU3HU Ha

https://resh.edu.ru/for-

35 3emJie 110 3paM U pupil

repuo/iaMm

MaccoBble BbIMUPaHUST — https://resh.edu.ru/for-
36 9KO0JIOTUUeCKHe KPU3HChI pupil

TIPOIIL/IOTO

CoBpeMeHHbI1 https://resh.edu.ru/for-
37 9KO0JIOTUUeCKHH KPU3UC, pupil

ero 0ocobeHHOCTH

CoBpeMeHHas cucTeMa https://resh.edu.ru/for-
38 OpraHUuecKoro pupil

TIPOIIIOTO

OcHoBHbIE https://resh.edu.ru/for-
39 CcUCTeMaTU4eCcKre rpymIbl pupil

OpraHMW3MOB
0 AHTPONONOMH — Hayka http§1://resh.edu.ru/for—

pupi

0 yesioBeKe

Pa3BuTHe npeacTaBieHUH https://resh.edu.ru/for-
41 0 MPOUCXOXKAEeHUHN pupil

yesioBeKa

MecTo uesioBeka B h hoed ,

CHCTeMe OpraHuYecKoro ttps://resh.edu.ru/for-
42 0.5 pupil

Mupa. JlabopaTtopHast
pabota «V3yueHue




0COOEHHOCTeM CTPOeHUSs
CKeJjieTa uesioBeKa,
CBSI3aHHBIX C
TIPSIMOXOJKZIeHEeM»

JBIKyI1ie CUbI

https://resh.edu.ru/for-

43 upil

aHTpOTIOTeHe3a PEpt

CooTHollIeHHe

T httpg//resh.edu.ru/for-
44 pupil

COL[MaTbHBIX ()aKTOPOB B

aHTpOIIOTeHe3e

0 https://resh.edu.ru/for-

CHOBHBIE CTauH .

45 pupil

aHTpOIIOreHe3a
46 TTa/IeOreHETHKA 1 http§1://resh.edu.ru/for—

upi

T1aJieoreHoMHKa bupl

i SBOIIOLAS COBPEMEHHOTO http§1://resh.edu.ru/for—
upi

yeJI0BeKa bupl

YesioBeueckue pachl.

IIpakTuueckas pabora https://resh.edu.ru/for-
48 «/3yuenne 0.5 pupil

9KOJIOTUYECKUX

ajlanTalyii ueioBeKa»




https://resh.edu.ru/for-

MeX U CLMITIJIMHAPHbIe
49 HKANCL p pupil

MeTO/Ibl aHTPOIIO/IOTUH
- 3apOrKIeHHe U PA3BHTHE hgp§1://resh.edu.ru/for—

9KOJIOTUH pupil

MeTo/ibl 5KOJIOTHH.

JlaboparopHast pabota https://resh.edu.ru/for-
51 «/3yueHrie MeTO/I0B 0.5 pupil

9KOJIOTUYECKUX

HCC/1eJOBaHUM»

3HaueHue 3K0JI0TUYeCKUX https:/ /resh.edu.rw/for-
52 . pupil

3HaHU J71s1 YeIoBeKa

https://resh.edu.ru/for-

53 JKoJiornyeckue (GakTopbl pupil

AbuoTtnueckue hakTOpBbI.

CBeT Kak 3K0JIOTHUeCKUU

thakrop. JlaboparopHast https://resh.edu.ru/for-
54 pabota «BrIsiB/IeHHEe 0.5 pupil

TIPUCITOCOOIeHUIA

OpraHW3MOB K BIUSIHUIO

CBEeTa»
55 AbuoTryeckue (GakTopbL. 05 https://resh.edu.ru/for-

Temneparypa Kak

pupil




9KO0JI0OTUUeCKul (PaKTop.
JTaboparopHas paboTa
«BbIsiB/IeHue
TIPUCITOCOOIeHUIA
OpPraHU3MOB K BJIHSIHHIO
TeMIiepaTypbI»

AbuoTtrueckure GhakTOpHI.

BiaXKHOCTB Kak
5KOJIOTUUeCKUH (PaKTop.
JlabopaTopHast paboTa

https://resh.edu.ru/for-

56 0.5 1
«AHaTOMHUYeCKHe brpi
0COOEHHOCTH pacTeHUi
13 pa3HbIX MeCT
00UTaHUS»
Cpe/pi 06uTaHus http§://resh.edu.ru/for—
57 pupil
OpraHM3MOB
https://resh.edu.ru/for-
58 buonoruueckrie puTMbl pupil
Ku3HeHHbIe hOpPMbI http§://resh.edu.ru/for—
59 pupil
OpraHW3MOB
https://resh.edu.ru/for-
60 buoTtnueckue (hakTophI pupil




3HaueHHe OMOTUYECKUX
B3aUMOZIeCTBUM [1JIsI

61 CyL|eCTBOBaHUSA

OpraHu3MOB B cpejie

obuTaHus

OKOJIOTHYeCKHe https://resh.edu.ru/for-
62 XapaKTepuCTUKU pupil

MOMYJISILAN

OCHOBHBI€e ITOKa3aTe/m

TOITy AN https://resh.edu.ru/for-
63 YHC/IeHHOCTD, IIJIOTHOCTb, pupil

BO3pacTHasl U 1oJioBasl

CTPYKTypa

OCHOBHBIe IT0Ka3aTe/u

TOIy AN https://resh.edu.ru/for-
64 POXKaeMOCTb, TIPUPOCT, pupil

TeMIT POCTa, CMEPTHOCT,

MUTpaLiu

T ——— http;.://resh.edu.ru/for—
65 pupil

CTPYKTYypa MOMy/JISLUU

https://resh.edu.ru/for-

ITiHaMyKa MOMyISIUA U -

66 pupil

eé peryJisLus




KpuBbie pocta

https://resh.edu.ru/for-

67 YUCIEHHOCTH TIOMYJISALUU. pupil

KpuBble BbDKMBaHUS

OKOJIOrMyecKasi Hullla

Buyia. JlaboparopHas https://resh.edu.ru/for-
68 paboTa 0.5 pupil

«[Ipucriocobsienust cemsiH

pacTeHUU K pacceieHuo»

B https://resh.edu.ru/for-

1]l KaK CHCTeMa ;

69 . pupil

TTOTTYJISILIAN

3aKOHOMEPHOCTH https://resh.edu.ru/for-
70 TOBe/IeHNs] U MUTpaLiui pupil

>KUBOTHBIX
o COOBILECTBO OPraHu3MOB http§1://resh.edu.ru/for—

upi

— OHOIIeHO3 PHpL

IKOCHCTEMA KAK http§://resh.edu.ru/for—
72 pupil

OTKpBITast CUCTEMA

Kpyroeopor BerecTB 1 https://resh.edu.ru/for-
73 MOTOK SHEPruu B pupil

9KOCHCTEME
74 OcHoBHbI€ MOKa3aTe/n https://resh.edu.ru/for-

SKOCHCTeMBbI

pupil




https://resh.edu.ru/for-

7c OKooruyeckue pupil
NMpaMU/Ibl
VI3MeHeH#s COOBLIECTR http§://resh.edu.ru/f0r—
76 pupil
— CyKLIeccuu
[IprvpojHbIe 3KOCUCTEMBI.
77 JKOCHUCTEeMBI 03ep U peK. glli://resh.edu.ru/for—
JKOCHUCTEeMbI MOper 1
OKeaHOB
IIpypoHBIe 3KOCUCTEMBI. https://resh.edu.ru/for-
78 OKOCUCTeMBI TYH/IP, pupil
JIeCoB, CTeleu, MyCThIHb
o AHTDOTIOT€HHbIe ]lgﬁlli://resh.edu.ru/for—
9KOCUCTEMBI
Yp603KOCHCTEMBL.
IpakTiueckas pa6oTa http§://resh.edu.ru/for—
80 0.5 pupil
«/13yueHue v onmcaHue
ypO03KOCUCTEMBI»
3aKOHOMEpPHOCTH
o (bOpMUPOBAHHS }Plﬁg.//resh.edu.ru/for—
OCHOBHBIX

B3aUMO/IeMCTBUU




OpraHU3MOB B
5KOCHCTEMax

MexaH13MbI BO3/1€HCTBUSA
3arpsi3HeHU pa3HbIX
THUIIOB Ha

https://resh.edu.ru/for-

82 cybopraHu3MeHHOM, pupil
OpraHU3MeHHOM,
TIOMY/IIIIUOHHOM U
9KOCHUCTEMHOM YPOBHSIX
brocdepa — https://resh.edu.ru/for-
83 ob1rieryiaHeTapHast pupil
obos10uka 3emau
o Vuerne B. 1L http§1://resh.edu.ru/for—
upi
BepHajickoro o 6uochepe bEpt
3aKOHOMEPHOCTH https://resh.edu.ru/for-
85 CYILleCTBOBaHUS pupil
brocdepsr
KpyroBopoThI BeIL|eCTB U https://resh.edu.ru/for-
86 OroreoxuMHuecKue pupil
LIUKJIbI
87 30Ha/ILHOCTh OHOChepHI. hgp,‘c’f/ /resh.edu.ru/for-

OcHOBHbIe OHUOMBI CyIIN




https://resh.edu.ru/for-

88 YcTounBoCTh 6Hochepsl pupil
IKO/IOrMYeCKHE KPHHCHI httpg//resh.edu.ru/for—
89 pupil
Y WX TIPUUHHBI
BoaelicTue ue/oBeKa http§://resh.edu.ru/for—
90 pupil
Ha 6uochepy
AHTpPONOreHHoe
.y https://resh.edu.ru/for-
BO3/I€iiCTBUE Ha ;
91 - pupil
pacTUTe/bHbIN U
JKABOTHBIN MUD
https://resh.edu.ru/for-
92 OxpaHa npupo/bl pupil
OCHOBHbI€ TIPUHLIUITBI https://resh.edu.ru/for-
93 YCTOMUMBOT'O pa3BUTHSI pupil
yesioBeueCTBa 1 IIPUPO/IbI
PaummoHansHOe
IpUpo/0II0/Ib30BaHNE U https://resh.edu.ru/for-
94 COXpaHeHue pupil
OM0JIOrMYecKoro

pa3Hoo0Opa3us 3emiu




O6006111eHKE IO TEME

https://resh.edu.ru/for-

95 «MUKpPO3BOTIOLIUSA U eé pupil

pe3y/IbTaThl»

O0o0enue mo Teme https://resh.edu.ru/for-
96 «MakKpo3BOMIOLIUS U €€ pupil

pe3y/IbTaThl»

O6006111eHKE IO TEME

TTPOMCKOHKICHHE I httpg//resh.edu.ru/for-
97 pupil

pa3BUTHE >KU3HU Ha

3emsie»

O6006111eHIE IO TEME
o8 TTPOHCXONKIEHHE ]})ﬁ]]))j://resh.edu.ru/for-

yesioBeKa —

aHTPOTIOTeHe3»

O06o006111eHIE TI0 TEMe
0 «IKOIOTHs — HAYKA O }Plﬁgz//resh.edu.ru/for—

B3aMMOOTHOIIIEHUSIX

OpPraHU3MOB»

OOGobuienue no Teme https://resh.edu.ru/for-
100 «OpraHusmsl U cpefia pupil

obuTaHUsI»

OGo6menue no Teme https://resh.edu.ru/for-
101 «ODKOJIOTUS BUJ 0B U pupil

TIOMYJIILIAK»




O6006111eHKE IO TEME
102 «buocdepa — rimobanbHast
3KOCHUCTeMa»

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

7.5

https://resh.edu.ru/for-

pupil
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