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Pabouasa nporpamma BHeypo4HOU aeAaTeNbHOCTU « OCHOBDI
coBpemeHHOM buonornn» gna obyyarowmxca 9-x Knaccos

HanpasneHue: obLwenHTENNIEKTYaNbHOE
Konnuyectso yacos no yyebHomy nnaHy — 34
Cpok peanunsauum nporpammsl: 1 rog,

IIporpamma pa3paboTaHa Ha OCHOBe:

e [Mporpammbl BHeypouyHO AeATenbHOcTM «OCHOBbI COBpPeMEeHHOMU
6uonornmn 9 Knaccol. Paboraem no HoBbIM cTaHgapTam». ABTopbl: E.H.
h3atkoBcKana, A.H. 3axnebHbiii, A.10. Jinbepos. M.: «lpocBewieHue»,
2021r.

Pa3pabotan yuntenb 6uonorum baxkeHos A.A.

Paboyas nporpamma paccMoTpeHa Ha 3aceaHnn NPeAMETHOrO METOAMYECKOTO 06beANHEHMS,

npotokon Nel ot «22» asrycra 2023 roaa. {ﬁ‘ v
Y,

Pykosoautens MO:

/BaxeHos A.A./



MoacHUTenbHan 3anUcKa

Kypc 6uonormm Ha CcTyneHn ocHoBHOro obuwero o6pa3oBaHWA HanpaBieH Ha
dopmMmupoBaHMe y obyvaloWMxca NpeacTtaBieHnit 06 OTAMUYUTENbHbIX OCODOEHHOCTAX KUBOM
npuMpoabl, ee MHOroobpasmMm n 3BOAOLUKM, YEesIOBEKE KaK buocoumanbHom cyuwectse. OTbop
coAeprKaHUA NpoBeAeH C YY4ETOM Ky/bTypocoobpa3Horo noaxona, B COOTBETCTBUM C KOTOPbIM
obyyaloumeca  [O/MKHbl  OCBOWUTb  COAEpP’KaHMe, 3HauMmoe Ana  GopMUPOBaHMA
Nno3HaBaTe/NIbHOW, HPAaBCTBEHHOM U 3CTETUYECKOWN KY/NbTypbl, COXPaHEHMA OKPYXKaloLen cpeabl
M cob6CTBEHHOTO 310P0OBbA, AN NOBCEAHEBHOM KM3HU U NPAKTUYECKON AeATeIbHOCTH.

Lenu npedmema:
e cucTemaTM3auMa 3HaHMM yyawmxca o6 obbeKkTax npupogbl, UX MHoroobpasum u
€MHCTBE, NOIYYEHHbIX B HAYa/IbHOM LLIKONE;
® [rponeaeBTMKA OCHOB eCTEeCTBEHHO-HAy4YHbIX 3HAHWW; MNONYYEHME  y4yalumMUCA
npeacTaBieHMn 0 MeToZax Hay4YHOro No3HaHWUA NPUPOAbI;
e dopmupoBaHue 3N1eMEHTapPHbIX YMEHUN, CBA3aHHbIX c BbINO/IHEHNEM
yyebHoromnccnenoBaHus;
® pasBMTME Y yYaLLMXCA YCTOMUYMBOTO MHTEpPECa K eCTECTBEHHOHAYYHbIM 3HAHUAM;
e (dopmMMPOBaAHME OCHOB TUTMEHUYECKUX, IKONOTMYECKUX 3HAHWUW, LLEeHHOCTHOro
OTHOLLEHMA K NpUpoae 1 Ye/I0BEKY.
3adayu no docmuxceHuro yeneli obyyeHus:
e co3gaTb ycnoBus Ans  GOPMUPOBAHMA Yy  ydaluMxcA npegmeTHoOW u  yyebHo-
nccnenoBaTebCKOM KOMMNETEHTHOCTH;
® MpoAoIKUTb POPMUPOBAHME Y LIKOIbHUKOB NPeaMETHbIX YMEHUIN N HAaBbIKOB;
® MpPOoAOMKUTb Pa3BMBaTb Y AeTen obuieyyebHblie ymeHuUs;
® pasBMTMA: CO34aTb YC/NOBUA AN PasBUTUA Yy LIKOJIbHUKOB WHTEN/IEKTYya/IbHOM,
3MOLMOHA/IbHOWN, MOTMBALMOHHOW U BOJIEBOM chep;
® BOCMWUTaAHMA: CNOCOBGCTBOBATb  BOCMUTAHMIO  COLMANbHO-YCMELWHbIX  JINYHOCTEN,
GOPMUPOBAHUIO Y YHALLMXCA KOMMYHUKATUBHOM M BaJIEOJIOTMYECKOM KOMNETEHTHOCTEN.

Pe3ynbTaTbl 0CBOEHUA Kypca BHEYPPOUHOU AeATEeNIbHOCTU

JluyHOCMHbIe pe3yabmamel 0by4eHusn:

1) BOCNUTaHME POCCUMCKOMN TParKAaHCKOM WMAEHTUYHOCTU: NAaTPMOTM3IMA, YBaKeHua K
OTeyecTBy, NPOLINIOE M HACTOALLEE MHOrOHaUMOHaAbHOrO Hapoaa Poccuu; ocosHaHue cBoei
3THUYECKOWN NPUHAZNEKHOCTU, 3HAHME UCTOPUMU, A3bIKA, KY/IbTYPbl CBOEro HapoAa, CBOEro Kpas,
OCHOB KYy/IbTYPHOIO Hacneaus HapoAoB Poccum M YyenoBeyecTBa; YCBOEHME NYMAHUCTUYECKUX,
AEMOKPATUYECKUX U TPAAULMOHHbIX LEHHOCTEN MHOTOHALMOHAIbHOMO POCCUMIMCKOro 06LLecTBa;
BOCMUTaHWE YyBCTBa OTBETCTBEHHOCTU U AoAra nepes PoguHol;

2) dopmmnpoBaHMe OTBETCTBEHHOIO OTHOLUEHMA K YYEHUIO, TOTOBHOCTU U CNOCOBHOCTY,
0byYaloLWMXCA K CamMopasBUTUIO U caMoobpa3oBaHMI0O Ha OCHOBE MOTMBALMM K OOYyYeHUIO U
NO3HaHWIO, 0CO3HAaHHOMY BbI6OPY M MOCTPOEHUIO AaNbHENLWEN UHOMBUAYAIbHON TPAEKTOPUN
06pa3oBaHUA Ha 6a3ze OPUEHTUPOBKKU B MUpe Npodeccuii n npodeccuoHabHbIX NPeANOUYTEHUN]
C YY4eTOM YCTOMYMBLIX MO3HABaATE/IbHbIX MHTEPECOB, a TaKXe Ha OcHoBe (GOPMMUPOBAHUA
YBaXKMTENbHOrO OTHOLIEHUSA K TPYAY, Pa3BUTMA OMNbITa y4acTMA B COLMAIbHO 3HAUMMOM TPYAE;



3) dopmupoBaHME LENOCTHOFO MWMPOBO33PEHMA, COOTBETCTBYIOLLEFO COBPEMEHHOMY
YPOBHIO pPasBMTUA HAyKM W OOLWECTBEHHOW MPaKTUKM, YYMUTHLIBAKOLWErO COLUMa/bHOE,
KyNbTYPHOE, A3bIKOBOE, IYXOBHOE MHOroobpasne COBPEMEHHOIo MMpa;

4) dopmmnpoBaHME OCO3HAHHOTO, YBAXKUTENbHOTO U A0OPOXKENaTeNIbHOro OTHOLEHUA K
OPYromy 4esioBeKYy, ero MHEHWI0, MMPOBO33PEHUID, Ky/NbType, A3blKy, Bepe, rparkaaHCKoM
No3nLMn, K UCTOPUK, KyAbType, Penunurum, Tpaguumnam, asbikam, LEHHOCTAM HapogoB Poccuun u
HapoZOB MWPA; FOTOBHOCTU M CNOCOBHOCTU BECTM AMANOr C APYrMMU NHOAbMU U JOCTUrATb B
HEM B3aMMOMNOHMMaHUA;

5) ocBOeHMe coumanbHbiX HOPM, NPaBua NoBeaeHuA, poneit U Gopm COUUANbHOM KU3HU
B rpynnax M coobuwectBax, BK/AOYAaA B3pOC/able M couManbHble coobuiecTBa; y4yacTve B
LUKO/IbHOM CamoynpaBAeHUN N 06L,ECTBEHHOW XU3HU B Npeaenax Bo3pacTHbIX KOMMNETEHLUMI C
YY4ETOM PErMOHaNbHbIX, STHOKYNbTYPHbIX, COLMAIbHBIX U SKOHOMUYECKUX OCODEHHOCTEN;

6) pa3BUTME MOPAZIbHOTO CO3HAHUSA M KOMMETEHTHOCTM B PELEeHUM MOpPasbHbIX
npobnem Ha OCHOBE JIMYHOCTHOrO Bblbopa, GOPMUPOBAHME HPABCTBEHHbIX YYBCTB W
HPABCTBEHHOrO MNOBeAEHMA, OCO3HAHHOTO W OTBETCTBEHHOrO OTHOLWEHWA K COOCTBEHHbIM
NnocTynKam;

7) dopmmnpoBaHMe KOMMYHUKATUBHON KOMMNETEHTHOCTU B OOLEHUM U COTPYAHUYECTBE
CO CBEPCTHMKaMW, AeTbMM CTapwero W MAagWero BO3pacTa, B3pOCAbIMM B Mnpouecce
obpaszoBaTesibHOM, O0OWECTBEHHO MO/Ae3HOoM, Yy4yebHO-uUccnenoBaTENbCKOM, TBOPYECKOW U
APYrMX BUAOB AeATENIbHOCTY;

8) dopmupoBaHME LEHHOCTM 340pOBOro M 6esonacHoro obpasa KW3HU; YCBOEHWe
npaBun MHAWMBUAYANbHOTO W KONNEKTUBHOro 6e3onacHoOro noBegeHUAs B 4pe3BblYalHbIX
CUTYaUMSAX, YTPOMKAIOLLMX KU3HU U 300P0BbIO N0AEN, MPaBMUA NMOBEAEHMA HA TPAHCMOPTE M Ha
A0porax;

9) dopmMpoBaHME OCHOB 3KONOTMYECKOM KYNbTypbl, COOTBETCTBYIOLLEN COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOrO MbILWIEHUA, Pa3BUTME OMbITa 3KOJOTMYECKU OPUEHTUPOBAHHOWM
pedNeKCMBHO-OLLEHOYHOM U NPAKTUYECKOM AeATENIbHOCTU B }KU3HEHHbIX CUTYaLUSX;

10) oco3HaHWe 3HAYEHUss CEMbU B KU3HW YeNOBEKA M 0bOLLecTBa, NPUHATUE LLEHHOCTU
CEMENHOWM KMU3HU, YBAXKUTENIbHOE U 3a60T/IMBOE OTHOLLEHUE K Y/IeHaM CBOEN CEMbMU;

11) pa3BuUTUE ICTETUYECKOrO CO3HAHWUA Yepe3 OCBOEHMEe XY[AO0XKEeCTBEHHOro Hacneams
HapogoB Poccun M MUpa, TBOPYECKOWN AEATE/IbHOCTM 3CTETUYECKOIO XapaKTepa.

MemanpedmemHbie pe3yabmamesl 0byyeHus:

1) ymeHMe CamOCTOATENIbHO oOnpeaenaTb UeAM CBOero ob6yyeHus, CTaBUTb MU
dopmynmpoBaTtb aAna ceba HoBble 3a4a4n B yuebe M NO3HaBaTe/IbHOW AeATE/IbHOCTU, Pa3BMBaTbL
MOTUBbI M MHTEPECHI CBOEN NO3HABaTe/IbHOWN AeATENbHOCTY;

2) ymeHMe camocCTOATEe/IbHO MJIaHUPOBAaTb MNYTU AOCTUMKEHUA Lesfeln, B TOM 4ucie
aNbTePHATUBHbIE, OCO3HAHHO BblbMpaTb Hanbonee adpPeKkTUBHbIE CNOCODOLI pelleHns yuyebHbIx
M No3HaBaTe/IbHbIX 3a4ay;

3) yMeHMe COOTHOCUTb CBOM AEWUCTBMA C NAAHUPYEMbIMU pe3ynbTaTaMu, OCYLLECTBAATb
KOHTPO/Nb CBOEN AEeATENbHOCTM B MPOLECCe AOCTUMKEHUA pe3ynbTaTa, onpenensaTb cnocobbl



OENCTBUIA B paMKax NpeasioKeHHbIX YC0BUI U TpeboBaHM, KOPPEKTUPOBATbL CBOM AENCTBUSA B
COOTBETCTBMU C U3MEHAIOLLLENCA CUTYyaLUMEN;

4) ymeHWe OLEHMBATb NPaBW/IbHOCTb BbIMNOAHEHUA Yy4yebHOM 3agayuM, COBCTBEHHbIEe
BO3MOXHOCTU ee peLleHus;

5) BnageHne OCHOBaMM CAMOKOHTPO/S, CAaMOOUEHKM, MPUHATUA pPeleHnin u
OCYyLLLECTB/IeHMA 0CO3HAHHOro Bblbopa B y4uebHOM 1 NO3HaBaTE/IbHOMN AEATE/IbHOCTY;

6) ymeHue onpeaenAtb NOHATUA, co34aBaTb 0OOOLWEHWs, yCTaHaB/AMBaTb aHaNoOrMu,
KnaccmduumpoBaTb, CAMOCTOATENIbHO BbIOMPATb OCHOBAHUA U KPUTEPUWU JNA KnaccuduKaumm,
YyCTaHaB/AMBATb MNPUUYMHHO-CNEACTBEHHbIE  CBA3W, CTPOWUTb JIOTMYECKOE  PACCYKAEHMe,
ymo3akntoueHune (MHAYKTUBHOE, AeAyKTUBHOE U MO aHa/orMn) U Aenatb BblBOAbI;

7) ymeHue co3aaBaTb, NPUMEHATb M Npeobpa3oBbiBaTb 3HAKM U CMMBOJIbI, MOLENU W
CXeMbl gNA pelleHna y4ebHbIX 1 No3HaBaTe IbHbIX 3a4a4;

8) cMmbicOBOE YTEHME;

9) ymeHue opraHM30BbIBaTb y4ebHOe COTPYAHMYECTBO M COBMECTHYIO AEATeNbHOCTb C
yuuTenem n cBepCTHUKaMu; paboTaTb MHAMBUAYANBHO U B rpynne: HaxoAnTb obuiee pelleHue
M paspewatb KOHGAMKTbI Ha OCHOBE COrNacoBaHMA MNO3UUMA M ydYeTa MHTepPecos;
bopmMynMpoBaTb, APryMeHTMPOBATb M OTCTaMBATb CBOE MHEHMUE;

10) ymeHMe OCO3HaHHO WMCMO/b30BaTb peyeBble CPenCTBAa B COOTBETCTBMM C 3agayent
KOMMYHUKaLMN ANA BblpaXKeHUA CBOMX YYyBCTB, MbiCNel M noTpebHOCTeNn; NaaHMpOBaHMA U
perynsumm cBoen AeaTeNbHOCTM; BAafeHWe YCTHOM M MUCbMEHHOMN peybtd, MOHO/IOrMYECKOM
KOHTEKCTHOM peyblo;

11) dopmupoBaHMe U pPa3BUTME KOMMETEHTHOCTM B 061aCTU  UCNONb30BaHUA
MHPOPMALMOHHO-KOMMYHUKALUMOHHbBIX TexHonornii (panee - UKT KomneTeHuuun); passutme
MOTMBALUMM K OBNALEHUIO KYyNbTYpOM aKTUBHOIO MO/Ab30BaHMA C/NOBAPAMM WU APYrMMUK
NMOWCKOBbIMU CUCTEMAMMU;

12) dopmupoBaHMe 1 pas3BUTUE IKONOTMYECKOrO MbILLAEHUS, YMEHUE NPUMEHATb €ro B
Nno3HaBaTe/NIbHON, KOMMYHMKATMBHON, COUMANBbHON MpPaKTMKe U NpodecCnoHanbHOM
OopueHTauuu.

MpeameTHble pe3ynbTaTbl 06yYeHUs:

1) opmupoBaHMe CUCTEMbI HayYHbIX 3HAHWUI O }KMBOW NPUPOAE, 3aKOHOMEPHOCTAX ee
pPa3BUTUA, UCTOPUYECKM BbICTPOM COKpalLeHUn Buonormyeckoro pasHoobpasma B 6Guochepe B
pe3ynbTaTe [eATeNbHOCTM YenoBeKa ANA Pa3BUTUA COBPEMEHHbIX €CTeCTBEHHO-HAYYHbIX
npeAcTaBieHUI O KapTUHE MUPQ;

2) dopmupoBaHMe NepBOHAYAJIbHLIX CUCTEMATUIMPOBAHHbLIX MNPEACTaBAEHUN O
buonornyecknx o06bEKTax, npoueccax, ABJAEHUAX, 3aKOHOMEPHOCTAX, 06 OCHOBHbIX
6ronornyecknx Teopmax, o6 3KOCUCTEMHOM OpPraHM3aLUM XKU3HWU, O B3aMMOCBA3M XKUBOFO U
HexmBoro B 6Huocdepe, 0 HacneaCcTBEHHOCTUM U U3MEHUYMBOCTWU; OBNALEHME MOHATUNHBIM
annapatom buonoruu;

3) npuobpeTeHMe oONbITa UCNONb30OBAHUA METOAOB OWONONMYECKOM HayKu MU
NpPoBeAEHNA HECNIOKHbIX BUONOTMYECKMX IKCNEPUMEHTOB AR U3YYEHUA KUBbIX OPraHM3MOB U
YyenoBeKa, NPoBeAEeHUA IKOJIOTMYECKOTO MOHUTOPMHTIA B OKPY»KatoLLeln cpeae;



4) ¢opmnpoBaHME OCHOB 3KOJIOTMYECKOM T[PAaMOTHOCTU: CMOCOOHOCTM OLLEHMBATb
NnocneacTBuA OesTe/lbHOCTM YesloBeKa B npupoae, BAMAHME GaKTOPOB PUCKA Ha 340pOBbe
yenoBeKa; BblIOMpPaTb LeneBble U CMbIC/IOBbIE YCTaHOBKU B CBOWMX AEMCTBUAX M MOCTYMKax no
OTHOLIEHMIO K KMBOW nNpupoae, 340POBbIO CBOEMY W  OKpPY)KaloWMxX, OCO3HaHWe
HeobXo4MMOCTU AEUCTBUIM NO COXpaHeHUto BuopasHoobpasma M NPUPOLHbIX MECTOOBUTaAHWM
BMOO0B PACTEHUM U KUBOTHbIX;

5) dopmupoBaHMe npeacTaBNeHUIA O 3HAYEHUMU OMONIOTUYECKMX HAyK B pelleHuun
npob6aem Heobxo0AMMOCTM PALMOHANBHOIO NPUPOAONOAb30BAHNA 3aLWMUTbl 340P0BbA N04EN B
YCNOBUAX BbICTPOro M3MEHEHUA IKOJIOTMYECKOro KauecTBa OKpy»KatoLwen cpeapl;

6) ocBOEHME NPMEMOB OKa3zaHMA NepBOM NOMOLLM, PALLMOHANbHOM OpraHu3aunmn Tpyaa
W OTAbIXa, BbIPALMBAHMA U PA3MHOMKEHUA KY/NbTYPHbIX PACTEHUA M AOMALLIHUX YKUBOTHbIX,
YX04a 33 HUMM.

Yuawuecsa Hay4amca noHUMame:

CTPYKTYpPHO-OYHKUMOHANbHAA OpraHM3auua 3YKapuMOTMYECKOW KneTKWu. [MpuHumn
KomnaptmeHTauuun. CTpoeHne TUMUYHOW KIETKM MHOFOKNETOYHOro opraHumama. CTpyKTypy,
XMMMWYECKNIM cOoCTaB M PYHKLMM KOMMNOHEHTOB MPOKAPUOTMYECKON KneTKu. PocT u cnocobbl
pa3sMHoXKeHUA. OCOBeHHOCTM CTPOEHMA KAETOYHbIX 0b6onoyek pacteHuit. OpraHouAbl
CNeumasnbHOro HasHayeHusa. KneTouHble BKAOYeHMA. O6WMA aAanTaUMOHHbIA CUHAPOM.
MoHATHEe cTpecca. 3aBMCMMOCTb A[ANTALUMOHHBIX Peakuui OT CUAbl pasaparkmutena. Tunbl
NoBPEXAEHUA KNETOK Mpu HeKkpose. Anonto3. MexaHM3mbl peanmsaumm rmbenn KNetok npu
anonto3e. LuTonornyeckme ocHoBbl MOHOrMOPUAHOrO CKpewmBaHWA. YCNOBUA NPOABNEHMUA
3aKOHa pacwenneHua. Lutonornyeckme OCHOBbI  AUTMOPUAHOrO  CKpewmBaHWA.  Tunbl
B3anmmogencTama reHoB. OCO6eHHOCTU MOI0BbIX XPOMOCOM. MexaHM3M KpoccuHrosepa. Buabl
N3MeH4YMBOCTU. AYTOCOMHO-peLeccMBHble 3abonesaHunA. HacneactseHHble 60n1e3HM YenoBeka.
MeToabl N3y4yeHMA reHeTUKM YenoBeka. [lokasaTenbCTBa 3BONOLUN NPUPOLAHbLIX BUAOB. YueHue
dbopmax M3MeHYNMBOCTM OpPraHnM3mMoB. Ponb BHewwHel cpeabl B BO3HUKHOBEHUN U3MEHUYMBOCTU
opraHn3smoBs. Teoputo UCKyccTBeHHoro otbopa Y. JapsuHa. Popmbl MCKyCCTBEHHOrO oTHOpA.
OnpegeneHve nonynaumMm. MexaHU3M BO3HMKHOBEHMA afanTauuMii B NONyAAUUMM UM UX
OTHOCUTENbHbIA XapaKTep. YCN0BMA OAUTENbHOrO Cyw,ecTBoBaHMA nonynauuun. CyKueccum B
3KoCUCTEMAX. DBOJIIOUMOHHYIO XapaKTepPUCTUKY MyTaumin. PakTopbl 3BOAOLMKU U UX POSb.
®opmbl MEXNONYNALUMOHHBIX OTHOWeEHUA. CoBpeMeHHble NpeacTaB/leHMA O eCcTeCTBEHHOM
oTHope KaK Beayuiem dakTope 3sontoummn. Popmbl eCTECTBEHHOIO oTbopa. ABMOreHHbI CUHTE3
OpPraHUYecKUx BeLLeCTB B YC/10BMAX BOCCTAHOBUTENbHOM aTmocdepbl. ITanbl NOABAEHUA
CNOXHbIX ~ OPraHUYeCcKUX  BeLwecTB. IBOJIIOLUMOHHbIE  BO3MOXHOCTM  YI1E€BOAOPOAOB.
LnTonornyeckne ocHosbl 6Hecnonoro pasmHo)KeHuA. Lintonormyeckme OCHOBbI MOIOBOTO
pasmMHOXKeHuA. KnaccupuKaumioo pereHepaumoHHbIX ABAEHUW, MNOHATME O COMATUYECKOM
ambpuoreHese. buoreHeTU4eCcKknii 3akoH. Teoputo punambpuoreHesa A. H.  Cesepuesa.

dsonouMo  oHToreHesa. CnoporeHes. MuKpocnoporeHes. MakpocnoporeHes.

FameTtoreHe3. MukporametoreHes .MaKkporameTtoreHes. HeperynsapHbie TUNbl NOJI0BOrO
pPasMHOXeHMuA.



Yuawuecsa 0onxiHsl umems npedcmassieHue: 0 BUONOTMN, KaK HayKe O KUBOM NPUPOAE;
0 npodeccusx, cBA3aHHbIX C Buonormeit; 06 ypoBHEBOW OpraHM3aLMWU KMBOW NPUPOAbI; O
KNETOYHOM YPOBHE OPraHM3aLMWU KUBOTO; O KNETKe KaK CTPYKTYPHOM M YHKLMOHA/bHOM
eauHuue  KusHM; o6 obmeHe BewecTtB W MNpeBpalleHMe 3IHEPrMM  KaK  OCHOBE
KU3HEAEATENIbHOCTU  KNETKW; O pOCTe, pPasBUTUM U  KMU3HEHHOM UMKNE KAeTok; 06
0COBEHHOCTAX MUTOTMYECKOrO AeNeHUs KNeTkn; o6 opraHM3MeHHOM YpPOBHE OpraHuM3auuu
UBOrO; O mMmeno3e; 06 0cobeHHOCTAX WHAMBWUAYA/NIbHOIO PasBUTMA OpraHnu3mos; 06
0cobeHHocTAX 6ecrnosioro 1 NON0BOro Pa3MHOXKEHUA OpraHM3MoB; 06 ONN0AOTBOPEHUM U €ro
61MoN0rMYecKkon poaun; o NONyAALNOHHO-BUAOBOM YPOBHE OPraHM3aL MM }KMBOTO; O BUAE U ero
CTPYKTYpPE; O BAMAHUM IKONOTUYECKMX YCIOBUIM HA OPraHU3Mbl; O MPOUCXOXKAEHUU BUAOB; O
Pa3BUTUMN 3BOOLUMOHHbLIX NPEeACTaBNEHUI; O CUHTETUYECKOM TEOPUN IBONIOLLMN; O NONYAALUN
KaK  3/1IeMeHTapHOM  eAuHMUEe  3BOJIIOUMW; O  MWUKPO3BONOLMW;, O  MexaHU3max
BMAOOOPA30BaHNA; O MaKpO3BOMOUMU U €e Hanpas/eHusax; o ObuochepHOM YpOBHE
OpraHn3auunmn XMBOro; 0 cpeaoobpasyoLLen AeATeNbHOCTU OPraHM3MOB; B3aMMOCBSA3M KUBOTO
N HexmBoro B buocdepe; KpyrosopoTe BewecTs B buocdepe; asonoumm buocdepobl; 06
3KONIOTMYECKMX KpU3MCAX; O PasBUTUM NPEACTABAEHUA O MPOUCXOXKAEHUU KU3HU U
COBPEMEHHOM COCTOAHMM nNpobaembl; O [AOKA3aTeNbCTBAX 3BOOLUMU; O  3HAYEHWUM
6MON0OrMYeckMX Hayk B peweHun npobnem paumMOHaNbHOro MPMPOAONO/b30BAHUA, 3aLUMUTI
3[,0p0OBbA NHOAEN B YCNOBUAX ObICTPOro M3MEHEHMA 3KONOMMYECKOrOo KayecTBa OKpYrKatoLen

cpeapbl.

Yuauwjueca 00axcHbI MOAYy4UMb OMbIM: UCNONb30BAHUA METOA0B BUONOTMYECKOM HayKK
N NPOBEAEHUA HEC/IOXHbIX BMONOrMYECKMX IKCMEPUMEHTOB AR M3YYEHUSA K/IETOK KMBbIX
OPraHU3MOB; NO/YYNTb OMbIT UCMONb30BaHMA METOL0B BMONOTMYECKON HAayKM U NpoBeaeHUA
HECNOXKHbIX BMONOTMYECKMX IKCMEPUMEHTOB A/17 U3YYEHUA CBOMCTB OPraHUYECKUX BELLEeCTB U
bYHKUMIM  depmMeHTOB KaK OMONOrMYEcKUX KaTanM3aTopoB; MCMONb30BAaHWUA METOAOB
6MONOrMYECKON HAyKM U NPOBEAEHUS HECNOMKHbIX OMONOTMYECKMX 3SKCMEPUMEHTOB AN
n3yyeHns MopdoNOrMYecKoro KpUTePMa BMAOB; 3HAHME OCHOB 3KONIOTMYECKOM TPaMOTHOCTN —
OUEHMBaATb MOCNEACTBUA AEeATeNIbHOCTU YeNoBeKa B NpuMpoae U BAMsHME GaKTOPOB PMCKA Ha
340pOBbE YE€/I0BEKA; BbIOMpPATb LEeNeBble M CMbIC/IOBblIE YCTAaHOBKM B CBOMX OEWCTBUAX WU
MOCTYMKax Mo OTHOLLEHWUIO K KMUBOW NPUpPOLe, 340POBbIO CBOEMY U OKPYKAOLWMX; OCO3HABATb
HeobXxo4MMOCTb AENCTBUIM NO CcOXpaHeHUto bnopasHoobpasna U NPUPOLHbIX MeCTOOBUTaHWM
BMA,0B PACTEHWUI U }KUBOTHbIX.

B pe3ynbTaTe 0CBOEHMA Kypca Hay4aTca:

® XapaKTepwmu3oBaTb 06LU,V|e 6buonornyeckmne 3dKOHOMEPHOCTHN, UX NPAKTUYECKYIO
3HAa4YNMOCTb,

*  NPUMEHATb MeToabl BUONOTMYECKON HayKU ANs U3ydeHus obLumx Buonormyeckmnx
3aKOHOMepHOCTel: HabnwagaTb M ONUCbIBaTb KAETKM HA TOTOBbIX MMKponpenaparax,
3KOCUCTEMbI CBOEM MECTHOCTY;

®*  UCNO0/b30BaTb COCTABAAKOLIME NPOEKTHOM M UCCeL0BaATE/IbCKON AeATENbHOCTU MO
M3y4yeHUto O0OLWMX OMONOrMYEeCKMX 3aKOHOMEPHOCTEN, CBOWMCTBEHHbLIX KWMBOW MPUPOLE;
NpPUBOAMTL [OOKa3aTe/NbCcTBa HEOOXOAMMOCTM 3aluUTbl OKPYMKalOWEN cpeapl; BblAENATb



OT/IMYUTENbHbIE MPU3HAKU KMUBbIX OPraHM3MOB; CYLLECTBEHHblE MPU3HAKM BUONOrMYECKMX
cuctem M BUONOrMYECKUX NPOLECCOB;

* OpMEeHTUPOBATbCA B CUCTEME MNO3HaBaTe/IbHbIX  LEHHOCTEeN:  OLeHMBaTb
MHPOPMaLMIO O AEATEIbHOCTU YeNoBEeKa B NPUPOAE, NOYHaeMy U3 Pa3HbIX MCTOYHUKOB;

® aHa/IM3MpPOBaTb U OLEHNBATb NOC/NeACTBUA AeATENbHOCTU YeN0BEKa B MPUPOE.

BbINYCKHMK NONYYUT BO3SMOXKHOCTb HAay4UTbCA:
® BblABUraTb TUMNOTE3bl O BO3MOMKHbIX MOCNEACTBUAX AOEATE/NIbHOCTU YeNOoBeKa B
aKocuctemax u brnocoepe;

b aprymeHTnpoBatb CBOKO TOYKY 3peHMA B XoAae AUCKYCCUMKM no O6CV>KA€HMIO
rnob6asbHbIX 3KONOTNYECKMX npo6neM.

CopaeprKaHue Kypca BHEYPOUYHOI AeATeIbHOCTH

Paspen Liutonorua

Tunbl KNeToOuHOW opraHusauun. KneTkM npokapuoTuyeckoro Tuna. CTPyKTYpHO-
bYHKUMOHaNbHAA OpraHu3aums 3YKapUOTUYECKOW KNETKU: pacTUTeNbHass W XKMBOTHaA.
MpuHUMN KOMNapTMeHTauuu. bBuonornveckas membpaHa. CTpoeHME TUMUYHON KIETKM
MHOTOK/IETOYHOrO OpraHM3ma.

dopma opeaHuU3aAyUU: napHas, KON/IeKTUBHaA, npaKkTuyeckan pabora:
CPaBHUTE/bHbIN aHanus NPOKaPNOTUYECKMX, 3YKapUOTUYECKUX PacTUTENbHbIX,
3YKaPUOTUUYECKUX }KUBOTHbIX KNETOK U KNETOK MHOTFOK/IETOYHOrO OpraH13ma.

Budbl OesmenbHOCMU: CaMOCTOATE/IbHOE BblaesieHne U GOpMYy/MPOBAHME  LEU
npaKkTU4eckon paboTbl; MOUCK U BblaeneHne HeobxoaMmolr MHPOPMaLUKM ANA COCTaB/lEHMA
CBOAHOW Tabnuubl; cpaBHeHWEe, KaaccudpuKauma pPasnYHbIX KAETOK MO  BblAENEHHbIM
npu3Hakam.

CTpoeHMe nNpPOKApMOTUYECKOW KneTKu. dopma npokapuoT. CTPYKTypa, XMMWUYECKMI
cocTaB M QYHKLMM KOMMNOHEHTOB MPOKAPMOTMYECKOW KNeTKW. KneTouyHas cTeHKa. Kancynbl,
C/IM3UTbIE CNIOU U Yexbl. HKIyTUKM U MeXaHU3Mbl ABUKEHUA. BopcuHKKU. MembpaHsbl. LiuTo30/b
n pnbocombl. FeHeTUYecKMii  annapar. Poct cnocobbl Pa3MHOMKEHMA.
BHyTpUUMUTONNa3MaATUUYECKME BKIOUEHUS.

dopma opaaHU3AYUU: NapHas, KONINEKTUBHaA, npaKkTuyeckas pabora:
BblAENEeHMe, OKpaLlMBaHNe, GUKCUPOBAHUE, CPABHUTE/IbHAA XapPaKTEPUCTUKA YKCYCHOKUCAbIX,
MOJIOYHOKMUC/IbIX U MACNAHOKUCIbIX BaKTepuii.

Budbl OeamesnibHOCMU: CaMOCTOATE/NIbHOE BblaeneHne W GOPMYyAMPOBaHUE  LEeu
NPaKTUYecKon paboTbl; MOUCK U BblaeNeHne HeobxoAMmon MHbOPMALUKU ANA COCTaBAEHMUA
CBOAHOM TabanLLbl; CPaBHEHWE, PA3/IMYHBIX BUAOB BaKTepUiA NO BblAENeHHbIM NPU3HAKaM.

CTpoeHMe 3yKapuMOTUYECKOM KAeTKU. HapyrKHaa uuTonsasmatmyeckaa membpaHa.
CneunannsmpoBaHHble CTPYKTYpPbl NMOBEPXHOCTU KNeToK. OCOBEHHOCTM CTPOEHMA KAETOYHbIX
obonoyek pacteHuin. Paroumtos. [MHOuMTO3. OCHOBHOE BELWECTBO  LMTOMNNA3MbI.
MuKpoTpybouKn. dHAonNa3maTn4eckan cetb. Pubocombl. Komnnekc Fonbaxxun. MutoxoHapum.



NInzocombl. KneTtouHbix UeHTP. [nactugbl. Bakyonu pactutenbHbiXx Knetok. OpraHouapl
cneumanbHOro HasHauyeHuA. KneTtouHble BKAOYeHMA. AApo: 060104YKa, AAEPHbIN COK, AAPbILKO,
XPOMOCOMbI.

®opma OpeaHU3aUUU: KONNEKTUBHAsA, [AOOKNaAbl Yy4alWMUXca C  WUCMONb30BaHMEM
KOMMbIOTEPHbIX TEXHONOTUN.

Budbl desmenbHOCMU: NOUCK U BblAaeNeHne HeobxoamMmol MHbopMaLMu; NPpUMEHEHME
MeToA0B WMHPOPMAaLMOHHOIO MOMCKA, B TOM YMCAE C NMOMOLLbIO KOMMbIOTEPHbIX CPEe/CTB;
nNaHUMpoBaHWe y4ebHOro CoOTpyAHNYECTBa C YYNTENEM N CBEPCTHUKAMU — onpeaesneHune uenen,
bYHKUMIA y4aCTHUKOB, cnocob0B B3aMMOAENCTBMA NPU NOATOTOBKE A0KN3A0B.

PerynatopHble MexaHM3Mbl KaeTKu. O6Wwuii afanTauMoHHbIM  cuHgpom. [MoHATHe
cTpecca. 3aBMCMMOCTb afanTauMOHHbBIX pPeakuMi OoT cuibl  pasgpaxutens. CpoyHaa U
OONrOBpeMeHHan agantauma. [IcMXO0IMOUMOHaNbHOE HanpaxeHue. Tunbl NoBpeXxaeHuA
KNETOK Npu Hekpose. AnonTos. MexaHn3mbl peannsaumm rubenm KAeToKk npu anonTose.

®dopma opzaHu3ayuu: Nekuuns.

Budbl desmenbHocmu: npeobpa3oBaHWe 3HAKOBO-CMMBOJIMYECKOW MOAENN C Lenbio
BbISIBNIEHNA 06LMX 3aKOHOB, ONpeaenstowmx PerynaTopHble MexaHU3Mbl KNETKU.

Paspen lNeHeTUKa

FeHeTUUYeCKMit aHanM3 3aKOHOMepPHOCTEeN HacneaoBaHUA. MoHorMbpuaHoe cKpelmBaHue.
LluTonormyeckme OCHOBbI MOHOTMOPUAHOINO CKpewWMBaHMA. YCN0BMM NPOABAEHUA 3aKOHA
pacwenneHua. u- n TpurnbpmngHoe ckpelwmBaHme. LlMTonornyeckne ocHoBbl AUrMBpUAHOro
CKpewmBaHuA. Bsaumopenctenme reHoB. KomnnemeHTapHocTb. 3nuctad. [onumepwus.
Moanduumpytowee pencteme reHoB. HacnepoBaHMe NPU3HAKOB, CLEMIEHHbIX C MOJIOM.
OnpepenerHve nona. OcobeHHOCTM NOAOBbIX Xpomocom. CuenseHHoe HacnefoBaHUE U
KpoccuHrosep. CpaBHEHME TEHETUYECKMX M LMUTONOTMYECKUX KapT Xpomocom. MexaHu3m
KpPOCCUHroBepa.

®opma  opa2aHuU3ayUU: KONNEKTUBHaA, peleHue 3a/iay, NpaKTUyeckasa paborTa:
d13M0N0ro-reHeTUYECKNE acNeKTbl aHTOLMAHOBbIX OKPACOK Y PaCcTEHUN.

Buobl desmesnbHOCMU: CaMOCTOATENIbHOE BblAeNeHne W GOpMynnMpoBaHUE  LUENU
npaKkTU4yecko paboTbl; MOUCK U BblAeNEHUE HeobXxoaMMOM MHOOPMALUKM MNPU PeLueHUU
reHeTUYeCKUX 3agay; Bblbop Hambonee 3¢PeKTUBHbIX CcNocoboB peleHMa 3agav;
CTPYKTYpPUpPOBaHME 3HAHMW MO TUMAM B3aMMOAEWCTBMA TEHOB; YCTAHOB/IEHWE NPUYUHHO-
CNeACTBEHHbIX CBA3EN; MOCTPOEHME IOTMYECKOM LENW PACcCyKAEHUIM NPU peLleHnm 3a4au.

N3meHUMBOCTb U meTOoAbl ee M3yyeHUA. MyTaumoHHaa nameHumBocTb. Knaccudukaums
MyTauuin. MHOMeCTBEHHbIN annenMam. XpPOMOCOMHbIE MePECTPONKU. [eHOMHble MyTauuu
(nonunnongua). Kapuotunbl M meno3 y noaunaouanoix ¢opm. MyTaumm reHepaTUBHbIE U
comatmyeckme. CnOHTaHHble MyTauMW. 3aKOH T[OMOJIOTMYECKMX PALOB HACAeACTBEHHOM
n3meH4mMBocTU. WMHAyuMpoBaHHble MyTauun. DuU3MYecKMe U XMMUYECKMEe MyTareHbl.
MoandukauMoHHaa M3MeHYNBOCTb. CTaTUCTUYeCcKan 0bpaboTka pe3ynbTaTos.



dopma  opaaHU3ayUU: KONNEKTUBHaA, pelweHue 3a/la4y, NpaKTUYeckas paborTa:
CTAaTUCTMYECKMIM aHANIN3 U3MEHUYMBOCTU KOIMYECTBEHHbIX MPU3HAKOB Y PACTEHUN.

Budel OdeamenbHOoCcmMu: CcamoCTOATe/NibHOE BblaeneHne U GopMynInpoBaHME  Lenu
npaKTU4eckon paboTbl; MOMCK U BblaeNeHne HeobxoAMMon WMHPOPMaLUM NPU COCTaBAEHUU
oT4yeTa No npaKkTuyeckon paboTe; BbiIbOp Hanbonee apPeKTUBHbIX cNocoboB peleHna 3a4ay;
dopmynmnpoBaHne npobsembl NPU  BbIACHEHWUU MNPUYUH  MYTALUMOHHOM WU3MEHYMUBOCTMU;
camocToAaTesibHOe Cco3A4aHWe CcrnocoboB pelweHua npobsem NOCTaBAEHHOMW  3ajauu;
YCTaHOB/IEHWE MPUYNHHO-CNEACTBEHHbIX CBA3EW; MOCTPOEHME /IOTMYECKOM Lenn Paccy>KaAeHUn
npw peLleHnn 3agau.

Ponb HacnepcTtBeHHOCTU U cpeabl B GOPMUPOBAHUM HOPMAZIbHOTO U MATONOrMYECKU
M3meHeHHoro ¢peHoTUNA YenoBeKa. [eHHana Nporpamma YesnioBeka. AyTOCOMHO-AOMMUHAHTHblE
HacnenoBaHWA. AyTOCOMHO-peLeccuBHble 3aboneBaHunA. HacneactseHHble 601e3HN YenoBeKa.
XpomocomHble 60n1e3HU. eHHble 6one3HN. bonesHu ¢ HacneaCTBEHHbIM MPEAPACNONOXKEHNEM.
OcobeHHOCTM 4YenoBeKa Kak O0bObekTa reHeTUYEeCKUX uccnenoBaHuit. MeToabl M3ydYeHus
reHeTUKN 4YenoBeKa: TreHeasorMyecknin metoa, 61M3HeLOBbIM MeTod, NONYyAALUUOHHO-
CTaTUCTUYECKUIA METOJ, METOJ, FeHETMKU COMATUYECKUX KNETOK, LUMTOreHeTUYeCcKni meToa,
6rMoxMmmnyeckuin metod, metoabl nsydeHua AHK B reHeTuuyeckux uccneposaHuax. Mepguko-
reHeTUYEeCKoe KOHCY/IbTUPOBAHME.

®opma opeaHuzayuu: KonnekTMBHas, pelleHne 3a4ad, AOKAaAbl YYaLLMXCH,MPaKTUYecKas
paboTa: n3yyeHne reHeTUYECKMX aCNeKTOB NoJa Yy pacTeHui (MBa Ko3bA).

Budbl O0eamesibHOCMU: NMOUCK WU BblaeneHne Heobxoammoin uHGopMauuK; NPUMEHEHMUE
MeToA0B WMHGMOPMALMOHHOIO MNOMCKA, B TOM YMCAE C MOMOLLbIO KOMMbIOTEPHbIX CPEeACTs;
NAaHUPOBaHME Yy4ebHOro COTPYAHMYECTBA C YYUTENIEM U CBEPCTHUKAMKN — ONpeae/ieHne Lenen,
OYHKUMIA  yY4aCTHUKOB, CNocoboB B3aMMOAENCTBUA NpPU MNOArOTOBKE [AOKNaA0B; MOUCK U
BblaesieHne Heobxoanumoin nHdopmaumm Npu peLleHnn reHeTUYECKMX 3aad; BbiIbop Hanbosnee
3ppeKTUBHbIX cNocoboB pelleHna 3aau.

Paspen dBONIOLMOHHOE YyYeHUue

Teopua ectectBeHHOro otéopa 4Y.[apBuHa. HacneacTBEHHOCTb W U3MEHYMBOCTb
opraHmM3mos. [loKka3aTe/NbcTBa 3BOMOLUN NPUPOAHBIX BUAO0B. YyeHne Gopmax U3MeEHUYUBOCTH
opraHmM3amos. Ponb BHeLWHel cpeabl B BOSHUKHOBEHUW WU3MEHYMBOCTM OpPraHnamoB. Teopwus
NCKyccTBEHHOro oTtbopa Y.[JapsuHa. Popmbl  UCKyccTBeHHOro otbopa. bopbba 3a
CyLLeCTBOBaHMeE: NpUYMHbI U cneacteua. Popmbl 60pbbbl 3a cyulectBoBaHMA. EcTecTBeHHbIN
oTbop: onpeaneneHne, MexaHU3M AeUCTBUA, pe3yNbTaT.

®opma opaaHU3ayUU: KONNEKTUBHAA.

Budsl deamenbHocmu: NOUCK U BblaeneHne HeobxoaMmoi MHPOpPMaLMKN; NPUMEHEHME
MeTo[0B MHPOPMALMOHHOINO MOMCKA, B TOM YMCAE C NMOMOLLbIO KOMMbHOTEPHbIX CPEeACTB;
NJIaHMPOBaHUE Yy4ebHOro COTPYAHNYECTBA C YUNTENEM U CBEPCTHUKAMU — ONpeaesieHne Lenen,
GYHKUMIA y4acTHUKOB, cnocoboB B3aMMOAEWUCTBMA MpPU MOArOTOBKE [OKA3a[0B; MOCTAaHOBKA



BOMPOCOB — MHULIMATMBHOE COTPYAHMYECTBO B MOUCKe M cbope nHbopmMaLum ANs BbINOJIHEHUS
AOKNaaoB 1 NpeseHTauumn.

CuHTeTHYecCKan Teopua 3BoNOUNN. MMKpoaBOI"OLlMﬂ

MNonynauma — ¢opma cyllectBoBaHMs BMAa. M3meHUMBOCTb ocobelt B monynauMm nog,
B/IMAHMEM IKONOTMYECKNX PpaKTOpOoB. MexaHM3M BO3HMKHOBEHMA afanTaumin B NONYAALUM U UX
OTHOCUTENbHbIM XapaKTep. Jemorpadunyeckan, NPOCTPAHCTBEHHAA U IKOOTMYECKanA CTPYKTypa
nonynaunun. JMHammKa YMcneHHOCTH nonynauun. buonormyeckuin nonmmopdusam nonynaumu.
Ycnosua OAUTENbHOrO CylecTBOBaHWA nonynauuu. Monynauma — KOMMOHEHT 3KOCUCTEMbI.
OnHammKa n yctonumBocTb akocuctem. Camoperynsauma. CyKueccum B 3KoCMCTEMaX.

®dopma opeaHuU3auUU: KONNEKTUBHaA, pelweHue 6Ouonormdeckmx 3agad, pabota ¢
KOMMNbIOTEPHBIMW MPOrPaMMamMm.

Budsl desmenbHOCMU: NOUCK U BblaefeHNne HeobXxoaMMON MHOPMALUK NPU PELUEHUMU
6uonornyeckmx 3agady; Bblbop Hambonee 3PEKTUBHbLIX CNOCOOOB peleHus 3ajay;
CTPYKTYpUpOBaHME 3HaHUMA nNo Teme «MUKpPO3IBOAOLMAY»; YCTAaHOBAEHWE MNPUYUHHO-
CNeAcTBEHHbIX CBA3€M; MOCTPOEHME NOTMYECKOW LEenu pPaccyKOeHUW Npu pelleHun 3agaud;
HabnogeHre 3a AEeMOHCTpauMaMM yuntens; obbsAcHeHMEe W MHTepnpeTaunsa HabagaemMbix
ABNEHWUW; aHanu3 rpadukos, Tabanu, cxem.

dakTopbl 3BOAOUMKU. HacneacTBEHHAA WM3MEHYMBOCTb KaK MaTepuan 3BOJIOLUM.
IBO/IIOLMOHHAA XapaKTepPUCTUKA MyTaumi. Hopma peakuuun reHotuna. MogudumKkaumm, nx posb
B 3BontoUMK. M3onaumn. MexaHU3M. IBONIOLUMOHHAA POab M30aALMIA. Murpaumm n nx posb B
M3MEHEHUWN TEHETUYECKOW CTPYKTYpbl nonynaunn. ®opmbl MeXNONyAALNMOHHbIX OTHOLIEHWUA.
MpuunHbl U cneactemna 60pbbbl 33 cywiecTBoBaHME Kak dakTopa 3ssonounun. CoBpemeHHble
npeAcTaBfeHUMA O ecTecTBEHHOM oOTbope Kak Beaywem daktope 3sonoumm. Popmbl
ecTecTBeHHOro otbopa. CpaBHUTENbHbIN aHAIN3 eCTECTBEHHOIO U UCKYCCTBEHHOIO 0T6Opa U MX
pe3ynbTaTos.

®opma  opeaHuU3auuU:  KONNEKTUBHaA,  MpakTuyeckas  paboTta:  pesynbTaThbl
NCKYCCTBEHHOrO 0TOOpa Ha NpUMepe COPTOB KY/IbTYPHbIX PACTEHUN.

Budbl OesamesnibHOCMU: CAMOCTOATENbHOE BblAeNeHNEe U GOPMYANPOBAHME LLEU
npakTU4yeckoi paboTbl; NOMCK M BblaeneHne Heobxoanmmoin nHGopmaumm; CTPYKTYPUPOBaHUE
3HaHMM NO pe3ynbTaTaM MCKYCCTBEHHOro oT6bopa; noctaHoBKa M dopmynnposaHme npobnemol,
CaMOCTOAITE/IbHOE  CO3J4aHMe aNropuTMOB  AEATENbHOCTM MNpWU  pelweHun npobnemsi;
NPOrHO3MpOBaHMEe pe3ynbTaTOB MPAKTUYECKOW PaboTbl; KOHTPOAbL B GOpPME CANYEHUA SINYHbBIX
pe3ynbTaToB M pe3y/ibTaTta C 3a4aHHbIM 3Ta/IOHOM C LLe/Iblo 0OHAPYKEHUA OTKIOHEHWUI OT Hero.

Bua. CoBpemeHHaa 6uonormyeckasa KoHuenuus Buaa 3. Manepa. [lokasaTenbcTsa
peanbHocTM Buaa. Kputepum suga. CTpykTypa Buaa. llonyasaumoHHaa CTPyKTypa BuAaa.
MMbpunaHaa 30Ha, reorpaduyecknii nsonauma, MaMeH4YMBocTb. lMNpouecc o6pa3oBaHUA HOBbIX
BMAOB. AnnonaTpuyeckoe, CMMMATPUMYECKOe W Mapanatpuyeckoe BuAo0obpasoBaHue.



KomnneKkcHoe aencrene 3BO/IIOLUMOHHbBIX  $aKTOpPOB B  3KocucTemax. McCKycCcTBeHHble
3KOCUCTEMbBI M UX OCOHBEHHOCTM.

dopma opzaHU3ayUU: KONNEKTUBHAA, npakTuyeckaa pabota:  mopdonormyeckmi
KpUTEPUIA BUAA Ha NpUMmepe BUAOB M3 poaa Knesep.

Budbl OeamenbHOCMU: CaMOCTOSATE/NIbHOE BblgeneHne u  GOpPMYyIMPOBaAHME LEen
NpPaKTUYecKon paboTbl; MOUCK M BblaeneHne HeobxoAMMon MHPOPMaALUM NPU COCTaBAEHUM
OTYEeTa MO MpaKTM4Yeckon paboTte; nnaHMpoBaHWe y4ebHOro COTpPyAHMYECTBa C yyuTenem u
CBEPCTHUKAMKM — onpegenieHne uenen, GyHKUUN y4aCTHMKOB, CMOCOOOB B3aMMOAENCTBUS;
NOCTAaHOBKa BOMNPOCOB — MHULMATMBHOE COTPYAHNYECTBO B Noucke u cbope nHpopmaumu.

EAMHCTBO }XKMBOW M HEXUBOW NpUpoabl. AGNOreHHbI CUHTE3 OpraHUYeCcKUX BELLECTB B
YCNOBMAX BOCCTAaHOBUTE/NIbHON aTmocdepbl. ITanbl MOABAEHUA CNOXHbIX OPraHMYeCcKMX
BELECTB. IJBOJIIOUMOHHbIE BO3MOXHOCTM  YIN€BOAOPOAO0B. IBOMOUMA  OPraHUYECKUxX
coeanHeHnn. O6pasoBaHWE MEPBUYHbIX KAETOK — Ha4yaso OWONOrMYecKkolr 3BOSOLUMN.
CamoopraHmM3aluma C/IOMKHbIX OpraHMYeckux cuctem. KnetouyHoe nuTaHWe, BHYTPU- W
BHEKNETOYHbIN romeocTtas. OCHOBHbIE YepTbl KU3HMU.

®dopma opaaHu3ayuUU: NeKUUA, KONNEKTUBHAsA, paboTa C KOMNbIOTEPHbIMU NPOrPaMMaMM.

Budbl OesmesnbHocmu: npeobpa3oBaHME 3HAKOBO-CUMBOIMYECKOM MOAENN C LENbio
BbIIBIEHUA OOLIMX NPU3HAKOB, ONpeAensowmx eAUHCTBO MKUBOW U HEXMBOM NPUPOAbI;
HabntogeHMe 33 AEMOHCTPAUMAMM yuuTens; obbACHEeHWE M MHTepnpeTaumus Habarogaembix
ABJIEHWI; aHaNu3 rpaduKos, Tabanu, cxem.

Paspen 9mb6puoreHes

DeneHune knetok. Muto3. Mutotuuecknin umkn. Lintonornyeckne ocHoBbl Hecnonoro
Pa3sMHOXeHUA. DHAopenpoayKuma. MNpoaonKUTENbHOCTb KU3HWU KNETOK. [onoBble KNETKM.
Meios. LluTonornyeckne oCHoBbl MONOBOIrO Pa3MHOMXKEHUS.

®opma op2aHU3ayUU: KONNEKTUBHAA, NPAKTUYECKaa paboTa C MUKPOCKOMOM.

Budel OeamenbHocmu: CaMOCTOATeNbHOE BblaeneHne u  GopmyanMpoBaHue Leu
NpPaKTU4YecKon paboTbl; MOWUCK M BblaeneHne HeobxoAMMOoN MHPOPMALMKM NPU COCTAaBAEHUU
oT4yeTa MO MNPAKTUMYECKON paboTe; NAAHMPOBAHWE y4ebOHOro COTPYAHMYECTBA C y4yuUTENEM U
CBEPCTHUKAMKU — onpegeneHne uenen, PyHKUUN y4aCTHMKOB, CnocoboB B3aMMOAENCTBUSA;
NMOCTaHOBKA BOMPOCOB — UHWULMATMBHOE COTPYAHMUYECTBO B MOUCKE U cbope nHpopmauuu.

PassutMe opraHusma u cpepa. BHewHAs cpega n Heobxoaumble yCNOBUA Pa3BUTUA.
OMb6pUOHANbHOE pPa3BUTME U BHYTPEHHAA cpena. JK3oractTpynauma. IMOpUoOH n buotmyeckume
dakTopbI cpeapl.

®dopma opzaHu3ayUU: NeKUUA.

Budsl desmensHocmu: npeobpasoBaHMe 3HAKOBO-CMMBOJIMYECKON MOAENM C Leblo
BblAB/IEHNA 0OWMX NPU3HAKOB, OMNPeAenAlmnX eAMHCTBO KUBOM W HEXUBOM NPUPOAbI;
HabnogeHMe 3a AeMOHCTPAUMAMMU yuuTensa; obbACHeHMe W MHTepnpeTaumsa Habnogaembix
ABNEHWUW; aHanu3 rpadukos, Tabauu, cxem.



becnonoe  pasmMHOMeHMe, COMaATUYeCKUii  ambpuoreHes U  pereHepauus.
Mopdodusmonormyeckas OCHOBa NpoOLECCOB OECN0/IOr0 pPasMHOMKEHUA U  OCOBEHHOCTU
pasButTMAa npu becnosiom pasmHoXeHun. Knaccudukauma pereHepaumoHHbIX ABJIEHU,
NMOHATME O COMATUYECKOM ambpuoreHese.

®Popma op2aHU3aAUUU: NEKLUS.

Budbl desmenbHocmu: npeobpa3oBaHWe 3HAKOBO-CMMBOJIMYECKOM MOLENN C LeNbio
BbIAB/IEHNA 0OWMX MNPU3HAKOB, OMPeAensAlolmnX eAMHCTBO KUBOM W HEXUBOM NpUpoabl;
HabnogeHMe 3a AEMOHCTpPaUUaMU yuynuTenda; obbsicHEHWE W MHTepnpeTauua Habaraaembix
ABNEHWUI; aHanu3 rpadukos, Tabanu, cxem.

OHTOreHes wu 3Bonwouma. buoreHeTnyeckuit  3akoH. Pekanutynaumn. Teopwus
dunnambpuroreHesa A.H.CeBepLieBa. IBoOLMA OHTOreHesa.

®opma opeaHU3AUUU: KONNEKTUBHAA, AOKNAAbl yYaLLMXca.

Budel OeamenbHocMu: NNAHUPOBAHWE CTPYKTYpbl AOKAA4a C Y4eTOM KOHEYHOro
pe3ynbTaTa; COCTaBAEHWE MJaHa M NOCNef0BaTe/IbHOCTU AENCTBUM; NNAHMPOBAaHUE y4ebHOoro
COTPYAHMYECTBA C yYUTeNeM U CBEPCTHUKAMWU — onpeaeneHune uenen, GyHKUMIA y4aCTHUKOB,
cnocoboB B3aMMOAENCTBUA; NOUCK U BblaeneHne Heobxognumon MHGopmaumn; NpUMeHeHue
MeToA0B MHPOPMALMOHHOIO MNOMCKA, B TOM 4YMCAe C NOMOLLBIO KOMMNbIOTEPHbIX CPEeACTs;
OCO3HaHHOE W NMPOWU3BOJIbHOE MOCTPOEHME PEYEBOro BbICKA3bIBAHWA B YCTHOM M MUCbMEHHOWN

dopme.

dmbpuonorua pacteHuid. CnoporeHe3. MuKpocnoporeHes. MakKpocnoporeHes.
FameToreHes. MuKporameToreHes. MaKporameTtoreHes. JBoliHHOE ONN0AO0TBOPEHME.
HeperynapHble TUNbl NO/IOBOrO Pa3MHOMEHUA.

dopma opeaHuzayuu: nekums.

Budsl desmenbHocmu: npeobpasoBaHMe 3HAKOBO-CMMBOJIMYECKON MOAENUN C Lesblo
BbIIB/IEHUA OOLWMX NPM3HAKOB, ONpeaensloWmx enuHCTBO MKMBOW U HEXMBOM NPUPOAbI;
HabnogeHMe 33 AEMOHCTPaUMsaMM yuutens; obbsacHEeHMEe W MHTepnpeTaumns Habnwgaembix
ABMIEHWNI; aHaNU3 rpaduKos, Tabanu, cxem.

TemaTuuecKoe NfaHMPOBaHME Kypca BHEYPOUHOU AeATeNbHOCTU

Ne | Tema CopepxKaHue Konunyectso
yacos

1. Pasgen umtonorma. | Knetku NPOKapMOTUYECKOrO T™na. | 2
Tunbl KneTto4yHon | CTPYKTypHO-OYHKLUMOHANbHAA  OpraHusauua
opraHusauum. 9YKapMOTMYECKON KNeTKU: pacTUTenbHaa W
XMBOTHaA.  [lpuMHUMN  KOMMapTMeHTauuu.
brnonorunyeckas membpaHa. CrpoeHue
TUMUYHOM KNeTKn MHOTOK/IETOYHOrO
opraHnama. MeKKneTouyHble KOMMYHUKaLMW.
MpakTuyeckan paborTa: CpaBHUTENbHbIN
aHaNM3 NPOKAPUOTUYECKUX, IYKAPUOTUYECKUX




PaCTUTE/IbHBIX, 3YKapPUOTUYECKUX KMUBOTHbIX
K/JIETOK " KNETOK  MHOTOKNETOYHOro
opraHusma.

CrpoeHue
NPOKapPUOTUYECKOM
KNeTKn

®dopma npokapumoT. CTpyKTypa, XMMUNYECKUM
cocTas " byHKLMM KOMMNOHEHTOB
NPOKAPUOTHOM KNeTKn. KneToyHas CTeHKa.
Kancynbl, cnmsutble Cou U Yexbl. KryTUKu u
MeXaHN3Mbl OBUXEHUA. BopcuHKN.
MembpaHbl. LUnTto3onb 7] pnbocombl.
lFeHeTuyeckmn annapat. Poct u cnocobbl
pPasMHOXeHuA. BHyTpuuuTOonaasmaTuyeckme
BKAOYEHMUA. MpaKTnyeckas paboTa:
BblAENEHNE, OKpawmBaHMe, UKCMPOBAHWUE,
CpaBHUTeIbHAA XapaKTepucTmKa
YKCYCHOKMCABIX, MOJIOYHOKMCAIbIX "
MACNAHOKUCAbIX

b6akTepui.

CrtpoeHue
3yKapMoTMYeCKon
KNeTKu

Hapy:KHada untonnasmaTnyeckas membpaHa.
CneunanmnsmpoBaHHble CTPYKTYpbl
NoOBEepPXHOCTU KNeToK. OcobBeHHOCTM CTPOoeHUS
KNeTo4yHbIXx obonovek pacteHuin. Paroumtos.
MuHouynTOo3. OcHoBHOEe BELLecTBO
UMTOMNNA3MBI. MuKpOTPYyHOUKM.
SHAonfasmaTuyecKkas ceTb. Pubocomol.
Komnnekc Fonbaxn. MuToxoHgpuN.
Jlnzocombl. KneTouHbix ueHTp. [nactuapl.
BaKyonn pactutenbHbIX KneTtoK. OpraHouapbl
crneumanbHOro Ha3HayeHwus. KneTouHble
BK/tOYEHUA. Aapo: 060104Ka, AAEPHDBIN COK,
AAPLILKO, XPOMOCOMbI.

PerynatopHbie
MeXaHM3Mbl
KNeTKK

O6wuii aganTauuoHHbIA cuHapom. loHAaTue
cTpecca. 3aBUCUMOCTb afanTaLMOHHbIX
peaKkuunit oT cuabl pasapaxkutend. CpoyHasa u
NONroBPeMeHHan agantaums.
McMxoamouMoHaNnbHOE HanpsaKeHue. Twunbl
NOBPEXKAEHMA KNETOK NpU HEKpo3e. ANonTos.

MexaHM3Mbl peannsaumm rmbenn KNeTok npu

anonrose.

Paspen leHeTukKa.
leHeTMYecKnin
aHanus
3aKOHOMEepPHOCTEM
Hacneno0BaHUA

MoHornbpugHoe CKpelymBaHue.
UuTonornyeckne ocHOBbI MOHOrMbpugHoro
CKpelmBaHMA. YCN0BUM MPOABAEHMA 3aKOHa
pacwennexwmna. Ou - u  TpurbpmugHoe
CKpelwmBaHune.  Lutonornyeckme  OCHOBbI
anrnbpugHoro CKpeLmBaHma.
B3aumopeicteme reHoB. KomnnemeHTap-
HOCTb. onucras. Monnmepuna.
Moaguduumpytouwee aencreue reHos.
HacnepgoBaHue npu3HaKoB, CUENJeHHbIX C
nonom. OnpegenexHve nona. OcobeHHOCTH




NO/I0BbIX XPOMOCOM. CuenneHHoe
HacnefoBaHMe U KpoccuHrosep. CpaBHeHue
reHeTUYecKnx n 8 LUUTONOrNYeCcKUX KapT

XPOMOCOM. MexaHu3sm KpPOCCUHroBepa.
MpakTnyeckasn pabora: ¢du3smonoro-
reHeTU4eckune acneKTbl AQHTOLMAHOBbIX
OKPAaCoK Y pacTeHuit.

6. N3meH4YnBOCTb n | MyTaumoHHas U3MEHYMNBOCTb.
meToAbl ee | Knaccudumrkauma mytaunin. MHOXKeCTBEHHbIM
n3yyeHusa annenmsm. XpOMOCOMHbIE  MEepPecTPOMKM.

eHOMHble myTaumu (noaMnaonamsa).
Kapuotmnbl 1 meo3 y noannaonaHsix Gopm.
MyTaumm reHepaTUBHbIE U COMATUYECKME.
CnoHTaHHble MyTaLun. 3aKkoH
FrOMONIOTUYECKMX  PAAOB  HAcAeACTBEHHOM
M3MeHYMBOCTU. NHAYyUMpPOBaAHHbIE MyTauUMK.
®dusmMyeckme M XMMWUYECKMe  MyTareHbl.
MogudnkaumoHHasa N3MEHYMBOCTb.
CTaTucTnyeckas  06paboTka  pe3y/nbTaTos.
MpakTnyeckasn paborTa: CTAaTUCTUYECKUN
aHanM3  U3MEHYMBOCTU  KOJIMYECTBEHHbIX
NPWU3HAKOB Y PaCcTEHU.

7. Ponb feHHaa nporpamma 4yenoseKka. AYTOCOMHO-
HacnenCcTBEHHOCTH AOMMHAHTHbIE HacnefoBaHMA. AyTOCOMHO-
n cpeapl B peueccuBHble 3aboneBaHnA. HacneacrTseHHble
dopmupoBaHmm 6onesHn yenoseka. MeTogpl  UM3ydyeHUA
HOPMaNbHOTO M reHeTUKM 4Yenoseka. MeamKo-reHeTMyeckoe
NaToONOrNYeCcKHn KOHCynbTMpoBaHue. [pakTnyeckaa paborTa:
N3MEHEHHOTO M3yyeHue TreHeTMYeCKMX AacnekToB nonaa y
deHoTMNA pacTeHu (MBa Ko3bsA).
yenoseka

8. Paspen dsontouma. | HacneactBeHHOCTb n N3MEHYNBOCTb
Teopus opraHu3amoB. [lokasaTenbcTBa  3BOAOLMMU
€CTeCTBEHHOro NPUPOAHbIX  BMAOB.  YyeHne  dopmax
otbopa Y. [lapBMHa. | MI3MEHYMBOCTU OpPraHM3MOB. PO/b BHELIHEWN

cpeabl B BO3HMKHOBEHWW  U3MEHYMBOCTMU
OpraHM3moB. Teopua UCKYCCTBEHHOro oTbopa
Y. NapsuHa. Popmbl UCKYCCTBEHHOrO oTHOpA.
Bopbba 3a cywecTBOBaHWE: MNPUYUHbLI U
cneacTBms. dopmbl 60pbbbI 3a
CyL,ecTBOBaHMA. EcTecTBEHHbIN oTbop:
onpeaenexHue, MeXaHM3M AencTeuns,
pe3ynbTar.

9. CuHTeTUYecKan Monynauna — dopma cyLLecTBoBaHMA BMAA.
Teopwus 3BONOLMN. M3meHUYMBOCTb ocobeit B nonynsuum nog
MwuKpoasontouma BAUAHNEM 9KOJIOrMYECKMX ¢dakToposB.

MexaHM3M BO3HMKHOBEHWs aganTaumii B
nonynAunMM M UX OTHOCUTENbHBIN XapaKTep.
Odemorpaduueckas, NPOCTPAHCTBEHHas MU




3KoJsIornyeckan CTPYKTYpa nonynauuu.
OnHamuka YMCNEHHOCTH nonynauum.
Buonornyeckuii nonMmopdmam nonynaumnm.
Ycnosus OJIMTENbHOTO CyLLLEeCTBOBAHMSA
nonynaumun.  MNonynaumMa —  KOMMOHEHT
aKocuctembl. [IMHAMMKA W YCTOMYMBOCTb
akocuctem. Camoperynauma. CyKueccmn B
3KoCcUCTEMAX.

10.

dakTopb!
3BOOLMMU

HacneacrteeHHasn M3MEHYNBOCTb KaK
martepuan

9BOIIOUMN. DBOOLMOHHAA XapaKTepPUCTMKA
MyTauuii.  Hopma  peakumm  reHoTuna.
Moandukaumm, wuX poAb B  3BOJHOLUMN.
U3onaummn. MexaHmn3sm. DBOSIIOLMOHHAA POb
nsonAaumn. Murpaumm m ux posab B USMEHEHUMU
reHeTUYECKON CTPYKTYpbl nonyasaunu. Popmbl
MEXNONYAALUNOHHbIX OTHOLEHWUIA. MPUUYUHBI K
cnepactenAa 6opbbbl 3@ CyLLecTBOBaHWE Kak
¢daKTopa 3BOIHOLMMN, CoBpemMeHHble
npeacTaBNeHNsAs O ecTecTBeHHOM oTbope Kak
Beaywem ¢aktope 3soaoumn.  Popmbl
ectecTBeHHoro  oTbopa.  CpaBHUTENbHbIN
QHaNM3 eCcTeCTBEHHOr0 M  UCKYCCTBEHHOIO
oTbopa M wux pesynbTaToB. [lpakTnyeckan
paboTa: pe3ynbTaTbhl UCKYCcCTBEHHOro otbopa
Ha NpuMmepe COPTOB KYJ/IbTYPHbIX PACTEHWUIA.

11.

Bupa

CoBpemeHHas buosornyeckas KoHUenuus
Bnaa J.Maiepa. [loka3aTtenbcTBa peanbHOCTH
Buga. Kputepuun Buga. CTpyktypa BMAA.
MonynAaunoHHas cTpykTypa Bmuaa. MmbpugHas
30Ha, reorpaduyeckuii M30MAT, KAWHaNbHaA
n3meH4YnBOCTb. Mpouecc obpa3oBaHMA HOBbIX
BMOO0B. AnionaTpMyeckoe, CUMNATpUYeckoe u
napanaTtpuyeckoe BngoobpasoBaHue.
KomnnekcHoe  aencteue  3BOJIOLMOHHbBIX
¢daKTopoB B 3KOocuMcTeMax. WMCKyCCTBEHHble
9KOCUCTEMBI " nx ocobeHHoOCTH.
MpaKTnyeckasn

paboTa: mopdonorMyeckmin KpuTepPUn BUAA Ha
npumepe BUAOB M3 pOAa Kaesep.

12.

EanHCTBO KUMBOW
N HEXMBOM

npupoapl

ABUNOreHHbI CUHTE3 OPraHUYECKNX BELLLECTB B
YCNOBUAX BOCCTAaHOBUTENbHOM aTMmocdepbl.
dTanbl NOSBAEHUA CAOMHbIX OPraHUYECKUX
BELEeCTB.  IJBOJIIOUMOHHbIE  BO3MOXHOCTU
YyrneBoAOpOAOB. DBONOLMA  OPraHUYECKMUX
coeanHeHunti.  ObpasoBaHMe  MEPBUYHbIX
K/IETOK — Ha4yano b6MoN0orMyeckoin 3BoNOLMUN.
CamoopraHM3aums C/OXKHbIX OPraHUYECKUX
cuctem.  KnetoyHoe nuTaHWe, BHYTPU- U




BHEKNETOYHbIN romeoctas. OCHOBHble YepTbl
KU3HWN.

13. Pasgen MwuTos. MuToTHMYecKmin umkn. | 1
AmbpunoreHes. UunTtonornyeckme
JeneHuve knetok OCHOBbI 6ecnonoro pPa3MHOXeHUA.

SHAopenpoayKuuA. MpoaoNKNTEeNbHOCTb
M3HM KneToK. [lonosble Knetku. Mewnos.
Untonornyeckme OCHOBbI NnoJIoBOro
Pa3sMHOXeHUA.

14. Passutune BHewHAs cpega u Heobxoaumblie ycnosus | 1
opraHuM3ma u cpega | pa3sutuA. IMOpMOHaNbHOE  pa3BUTME U

BHYTPEHHAA cpefa. JK3oracTpynaums.
3M6pPUOH 1 BroTnyeckune GakTopbl cpesbl.

15. becnonoe pasmHo- Mopdodursnonormyeckas ocCHoBa NPOLLECCOB 1
XeHue, 6ecnonoro pasMHOXKeHMA U 0cobeHHOCTH
COMaTUYECKUM pa3BuTUA nNpu  6ecnosom PasMHOMKEHUMU.
ambpuoreHes u Knaccndumkauma pereHepaumoHHbIX ABAEHWUMN,
pereHepauus NMOHATUE O COMATUYECKOM ambpuoreHese.

16. OHTOreHes u buoreHeTnyecknit  3akoH. Pekanutynauum. | 1
aBosoOLUMA Teopusa ¢unambpuoreHesa A.H. Cesepuesa.

JBONOUMSA OHTOreHesa.
17. 3mbpuonorua CnoporeHes. MukpocnoporeHes. | 1
pacTeHum MakpocnoporeHes. FameToreHes.
MukporameToreHes. MakporameToreHes.
[BoMHHOE onnoaoTBopeHne. HeperynapHole
TUNbl NOJIOBOrO PAa3MHOXEHMUA.
Utor: 34




KaneHaapHo-TemaTuyeckoe naaHMpoBaHue Kypca BHEYpO‘-IHOﬁ AeATe/IbHOCTU

Ne Tema Kon-Bo dopmbl opraHu3auum Bup peaTenbHOCTU yyawmx Aarta
yacos 3aHATUIA Mo Mo
nnaHy | ¢akry

Pasgen: Uutonorua (8u.)

1 Tunbl KNeTouyHoM 2 napHas, KONNEeKTUBHaAA, camocTosTesibHOe BblaeneHne n dopmyanposanue uenm | 04/09
opraHusauuu. npaKkTMyeckasa paboTa NpPaKTUYeCcKom paboTbl; NOUCK W BblaeneHve | 11/09

HeobxoamMmon MHPopmaLmn ANa COCTaBNEHUA CBOAHOWM
Tabnuupl; cpaBHeHWe, KnaccuduKaumsa  pPasfINYHbIX
K/IETOK MO BblAe/IEHHbIM NPU3HAKam

2 CrpoeHue 2 napHas, KONNeKTUBHaA, camocTosiTe/ibHOe BblaeneHne n dopmyamnposaHue uenm | 18/09
NPOKapUOTUYECKOM npakTu4eckana pabota NpaKTUYeCcKoM paboTbl; NOUCK n BblaeneHue | 25/09
KNeTKu. HeobxoamMmon MHPopmaLmn ANa COCTaBNEHUA CBOAHOWM

Tabanubl; cpaBHEHWE, Pas3NNYHbIX BMAOB OaKTepuit no
Bbl4E/IEHHbIM NPU3HAKaM.

3 CrpoeHue 2 KONNIeKTUBHAA, AOKNaAbl | MOUCK W  BblaeneHve Heobxoaumon wHPopmauuy; | 02/10
3yKapuoTU4YecKoi y4yawmxca ¢ npUMeHeHne MeToaoB WHPOPMaLMOHHOrO nowucka, B | 09/10
KNETKMU. NCnosb3oBaHUeEM TOM 4YuCNe C TMOMOLWbI KOMMNbIOTEPHbLIX CPeacTs;

KOMMNbIOTEPHbIX NAaHMPOBAHWE y4ebHOro COTPyAHUYECTBA C yY4UTENEM U

TEXHONOTUMA. CBEPCTHUKaMM — onpegeneHve uenen, GyHKUUM
Y4YaCTHMKOB, cnocoboB B3aMMOAENCTBUA NPU NOATOTOBKE
O0KNanos

4 PerynatopHble 2 nekuymsa npeobpasoBaHMe 3HAKOBO-CMMBOAMYECKOM moaenn c | 16/10
MeXaHU3Mbl KNeTKW. LUenblo BbISBNIEHMA O0OWMX 3aKoHOB, onpeaenstowmx | 23/10

pPerynatopHble MeXaHM3Mbl KNETKN.

Pasgen: Fl'eHeTuKa (12u4.)

5 FeHeTMYecKuit aHanus 7 KO/INEKTUBHAA, PelleHne | camocToaTesibHoe BblaeneHune u popmynmposanue uenm | 13/11
3aKOHOMepHOCTeM 33/ia4, NpaKkTn4eckas NPaKTUYeCKoM paboTbl; NOUCK n BblaeneHuve | 20/11
HacnepoBaHuA. pelweHune 3a8ay, Heobxogmmom nHopmaymm npum peweHun | 27/11

npaKkTMyeckasa paboTa reHeTM4YecKuUx 3agad; Bblbop Haubonee adpdekTMBHbIX | 04/12




CNocoboB pelleHns 3a4ay; CTPYKTYpUpOBaHME 3HaHMM

11/12

no TWNam B3aMMOAEMNCTBUA T[EHOB; YycTaHoBneHue | 18/12
NPUYNHHO-CNeaCTBEHHbIX csAsen; noctpoexue | 25/12
NIOTUYECKOM Lenun paccyKAeHUN Npu pelweHnmn 3aauy.

6 MN3meHUnBOCTb U 3 KO/INEKTUBHAA, PELeHne | camocToaTeslbHoe BblgeneHune u popmynmposanue uenm | 15/01

meToAbl ee nsyyeHus. 3ajay, NpakTn4yecKas NnpaKTUYecKom paboTbl; NOUCK u BblaeneHue | 22/01
pelweHune 3agay, Heobxoanmoi nHbopmaLmm Npu coctaBneHmm otyeta no | 29/01
npakTu4yeckan pabota npakTuyeckol pabote; BbIbOp Hanbonee 3pdeKTUBHbIX

cnoco60oB peleHna 3aga4; opmyanposaHme npobiemol
Nnpu BbIACHEHUN MPUYUH MYTALUOHHOM M3MEHUYMBOCTY;
caMocTosTeNlbHOe  co3gaHue  cnocoboB  pelleHuA
npobnem  NOCTaBNEHHOMW  3af4auWn;  YCTaHOBAEHMEe
NPUYNHHO-CNEACTBEHHbIX cBA3eM; NOCTpOeHMe
JNIOTMYECKOM LLEeNW PacCyKAEHNN NPU pelleHnmn 3a4au.

7 Ponb HacneacTBeHHOCTN | 2 KonnekTuBHasn, pelleHne | NOUCK W  BblaeneHMe Heobxoammon WHopmaumu; | 05/02
M cpeabl B 3a4a4, 4OKNaabl nNpUMeHeHne MeToaoB WHPOPMaLMOHHOrO nowucka, B | 12/02
dopmupoBaHumn YyYaLWMXCA, MPAKTUYECKaa | TOM 4ucae C  MNOMOLLbD  KOMMbIOTEPHbLIX CPeacTs;
HOPMaJ/IbHOro U paboTa nAaHWpoOBaHMe y4ebHOro coTpyaHUYECTBA C YYUTENEM U
NaToNoOrn4yecKu CBEPCTHUKaMM — onpegeneHne uenen, PGyHKUMM
M3meHeHHoro ¢peHoTUNA y4acTHUKOB, cnocob0B B3aMMOAENCTBMA NPU NOATOTOBKE
yenosekKa. OOKNafoB; MNOUCK UM  BblaeneHMe Heobxogmmoi

nHdopmaumn Npu peLIEHNN FTeHETUYECKMX 3a4a4; Bblbop
Hanbonee apdeKTUBHbIX CNOCOOOB peLleHns 3a4au.

Paspen: dBonloUMOHHOE yyeHue (9u.)

8 Teopua ecteCTBEHHOro 1 KONNEeKTUBHaA MOUCK W BblaeneHMe Heobxoanmmon uHpopmauuu; | 19/02

ot6opa Y. AapsuHa.

npumeHeHne mMeToaoB MHPOPMALMOHHOIO MOWUCKA, B
TOM 4ucne C MOMOLWbIO KOMMNbIOTEPHbIX CPeaCTs;
NAaHMPOBaHWE y4ebHOro COTPyAHUYECTBA C yYUTENEM U
CBEpPCTHUKaMM — onpeaeneHne uenen, GyHKUUN
Y4YaCTHUKOB, cnocoboB B3aMMOAENCTBUS NPU NOAFOTOBKe
AOKNA[0B; MNOCTAaHOBKA BOMPOCOB — MHUUMATMBHOE
COTPYAHMYECTBO B NOUCKe M cbope MHPopmauum ans




BbIMOJIHEHUA AOKNAA0B U NPe3eHTauui

CuHTeTMUeCcKan Teopus
3BONIIOLMUMU

KONNEKTUBHASA, pelleHune
buonornyecknx 3agauy,
paboTa c
KOMMbIOTEPHbIMM
nporpammamm.

NMOUCK M BblaeneHne Heobxoaumoln MHPopmauun npu
peweHnn 6GuonorMyeckmx 3agady; Bblbop Haubonee
3pPEeKTUBHbIX cnocobos peleHuns 3a4av;
CTPYKTYpUpPOBaHME 3HaHWUI No Teme « MUKPO3BONOLMAY;
yCTaHOBNEHUNE NPUYUHHO-CNeACTBEHHbIX cBAzel;
NOCTPOEHME NIOTUYECKOM LEeNnu pPacCyXgeHun npwm
peweHUM 3apay; HabnwgeHwe 3a AEeMOHCTPaLUAMM
yuntens; obbacHeEHME U MHTepnpeTauusa Habaogaembix
ABJIEHWUI; aHaNn3 rpaduKos, Tabanu, cxem.

26/02
04/03

10

®da KTOpPbI 3BOAIOLUU

KOINEKTUBHAA,
npakTMyeckas pabota

CaMOCTOATENIbHOE BblaeNeHne u GopMyanpoBaHue Lenu
NPakKTMY4ecKon  paboTbl;  MOUCK WU BblaeneHue
HeobxoaAnmon NHPOPMaLUKM; CTPYKTYPUPOBAHME 3HAHWUN
no pesynbTaTaM UCKYCCTBEHHOro oT6opa; NOCTAHOBKA M
dopmynnposaHue npobnembl, caMocCToATeNbHOE
CO34aHMe QaNropuTMOB [AEATENbHOCTM NPU  PeLleHUMU
npobnemsi; NPOrHo3MpoBaHue pe3ynbTaToB
npakTU4eckol paboTbl; KOHTPOAb B GOPME C/ANYEHMUA
JIMYHbIX pPe3ynbTaToB W pe3ynbTaTa C  334aHHbIM
3Ta/IOHOM C LLeNIblo OOHAPYKEHUA OTKIOHEHWUI OT Hero.

11/03
16/03

11

Bup,

KON/IEKTUBHAA,
npaKkTMyeckasa pabota

camocTosTeNIbHOe BblaeneHne n GopmyInpoBaHue Lenm
NpaKTUYeCcKom paboTbl; NOUCK M BblaeneHune
Heob6xoaMMOM MHPOPMALMKM NPU COCTABAEHMM OTYETa MO
npakTM4yecko  paboTte; nnaHMpoBaHue  y4yebHoro
COTpyAHMYECTBa C yyYuTenem W CBEPCTHUKAMWM —
onpegeneHue uenen, GyHKLMA y4aCTHMKOB, Cnocob6os
B3aMMOLENCTBUS; NMOCTaHOBKa BOMPOCOB —
WHULMATUBHOE COTPYyAHWYECTBO B noucke wu cbope
MHPopmaumu.

18/03
01/04

12

EAWHCTBO XXUBOW U
HeXXMBOW npupoabl.

NeKuMa, KONNEKTUBHaS,
paboTa c
KOMMbIOTEPHbIMM
nporpammammu

npeobpa3oBaHne 3HAKOBO-CMMBOJIMYECKOM MOAENN C
LUEeNbIO BbIABEHUA OOLMX NPU3HAKOB, OMNpeaenstoLLmnx
€AMHCTBO MBOW N HEXWBOM Npupoabl; HabaoaeHWe 3a
AEeMOHCTpaunsamm yuuntens; 06bACHEHUE n

08/04
15/04




MHTepnpeTauna Habnwgaemblx  ABAEHWN;  aHanu3
rpadumkos, Tabaunu, cxem.

Pasaen: dmbpuoreHes (54.)

13

[JeneHue Knetok.

KOJINEKTUBHAA,
npakTUMyeckas pabota c
MWKPOCKOMOM.

CaMOCTOATENIbHOE BblaeneHne n GopmyanpoBaHue Lenu
NPakKTUYecKkon  paboTbl;  MOUCK WU BblgeNeHue
Heobxoanmol nHGopMaLMm NpU COCTaBAEHMM OTYETA NO
npakTMyeckon  paboTe; nnaHMpoBaHMe  y4yebHOro
COTPYAHMYECTBA C Yy4yuTENlEM W  CBEPCTHUKaAMKM —
onpepeneHve uenei, GpyHKUMA Y4acTHUKOB, CMocoboB
B3aMMOLENCTBUS; NMOCTaHOBKa BOMNPOCOB —
WHULMATUBHOE COTPYAHWYECTBO B Moucke u cbope
nHpopmaymm

22/04

14

Pa3suTtue opraHmsma u
cpepa

nekuusa

npeobpa3oBaHMEe 3HAKOBO-CMMBO/IMYECKOW MOAEenn c
LEeNblo BbIABNEHUA OBOLINX NPU3HAKOB, OMpPeaensatLInx
€[INHCTBO MBOW N HEXWBOM Npupoabl; HaboageHue 3a
NEeMOHCTPaunaMm yuutens; 06bACHEHUE n
WUHTepnpeTaumMs  Habnwaaemblx  ABAEHWM;  aHanu3
rpadumkos, Tabauu, cxem.

27/04

15

becnonoe
pasMHOXeHue,
comaTuuyeckuii
ambpuoreHes u
pereHepauusa.

nekuusa

npeobpasoBaHMe 3HAKOBO-CMMBOJIMYECKOW MOZENU C
LeNblo BbIIBNEHMA OOLWMX NPU3HAKOB, ONpeaenstowmx
€/INHCTBO MBOW N HEXKWBOM Npupoabl; HaboaeHue 3a
AEMOHCTPALUAMM yuntens; 06bsACHEHNEe n
WMHTepnpeTaumMsa  Habnogaemblx  ABAEHWUM;  aHanus
rpadukos, Tabanu, cxem.

06/05

16

OHTOreHes un 3BONIOLMA.

KONIEKTUBHAA, AOKAa4bI
yyalumxcs.

NAAHUPOBAHNE CTPYKTYPbI AOKNAAA C YYETOM KOHEYHOro
pe3ynbTaTa; COCTaB/leHNE NAaHa U NOCNeA0BATENbHOCTU
OeNCTBUIN; NnaHMpoBaHMe y4ebHOro COTPyAHMYEecTBa C
yuntenem W CBEPCTHUKAMW — oOnpegeneHue Lenew,
dYHKUMI y4acTHUKOB, cnocob0oB B3aMMOAENCTBUA; MOUCK
W BblaeneHne Heobxoanmoi MHGOPMaLUKU; NPUMEHEHME
MeToA08 MHPOPMALMOHHOIO MOWUCKA, B TOM 4ucae ¢
MOMOLLBIO KOMMbIOTEPHBIX CPEACTB; OCO3HAHHOE M

13/05




NPOM3BO/IbHOE NOCTPOEHME PEYEeBOro BbICKA3blBaHUA B
YCTHOM M NUCbMeHHOM dopme

17

dmbpuonorua pacteHun.

nekumsa

npeobpa3oBaHMe 3HAKOBO-CMMBOMYECKOW MOAEeNn ¢
LUEeNbO BbIABAEHNA OOLMX NPU3HAKOB, OMpeaensAtoLLnx
€[INHCTBO MBOW N HEXWBOM Npupoabl; HabaogeHue 3a
AEMOHCTPALUAMM yuntens; 06bACHEHNE n
WHTepnpeTauma  Habnwogaemblx  ABAEHWUM;  aHaANAU3
rpadmkos, Tabaunu, cxem.

20/05

Bcero

34
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