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PaspaboTtuuk: Yconbuesa Jllogmmna BnagummnpoBHa, npenogasaTerb
rocygapCTBEHHOro aBTOHOMHOroO NpodeccnoHanbHOro o6pas3oBaTenbHOro y4YpeXxaeHus
TromeHckon obnacTtu « onbILMaHOBCKNIA arponefarormyecknin Konnemx».
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AHHOTauMa nporpamMmmbl y4eOHOW AUCLUNIUHDI
OB[1.08 Buonorus

Pa3gen: O6weob6pa3oBaTenbHbIA LUK, 6a30Bble AUCLUNIIUHbI

1. HopmaTtuBHas 6asza n YMK.

Pabouas nporpamma OB/1.08 Buonorunsa paspaboTtaHa Ha ocHOBe nNpumMepHon paboyen
nporpaMmmbl  obweobpasoBaTenbHON  y4ebHOM  AucumMnnuHbl - «bronorusy, ans
npodeccnoHanbHbiX 0bpasoBaTenbHbIX OpraHu3auui, ogobpeHHOMW Ha 3acegaHun
Menarornyeckoro coeeta b0y AMNO UPIMO npotokonom Ne6/2025 ot «18» anpens
2025 ropa, ¢ yuetom denepanbHOro rocygapCcTBeHHoOro obpasoBaTtenibHOro craHgapTa
cpegHero npodeccruoHanbHoro obpasoBaHuss no npodeccun 43.01.09 Mosap,
KoHOuTep, yTBepxaeHHoro MNMpukazom MnHobpHaykm Poccum ot «09» nekabpsi 2016 roga
Ne 1569 (peg. Ot 03.07.2024r.), 3apeructpupoBaH MUHUCTEPCTBOM HOCTULNN
Poccuinckon ®egepaunm 22 nekabps 2016 roga pernctpaunoHHbin Ne44898.

2. Llenb n 3agayum yye6HOM AUCLUNIIUHDI.
CopepxaHue nporpaMmmbl «bronorusa» HanpaeneHo Ha OOCTMXKEHME cneayrLwen Lenu:

dopMumpoBaHMe y 0by4atoLMXCs CUCTEMbI 3HAHWUIA O Pa3fIUYHbIX YPOBHSIX KWU3HM CO
3HaHMEM COBPEMEHHbIX NPeACTaBEHU O XNBOW NPUPOAE, HaBbIKOB MO NPOBEAEHUNIO
Buonormyecknx nccrnefoBaHuin ¢ cobnogeHnemM 3TUHECKNX HOPM, apryMeHTMPOBaHHOMN
NMYHOCTHOM No3uumn No 6epexxHoOMy OTHOLLEHUIO K OKpY»KatoLLen cpeae.

3apgauu:

* nonyyeHve oyHgaMeHTanbHbIX 3HaHMM o0 Bronormnyeckmx cuctemax (Knetka,
Opranuswm, MNonynauus, Bua, 9kocuctema); uctopmmn pa3BnTns COBPEMEHHbIX
npeAcTaBneHnin 0 XXMBOW NPUPOAE, BbIAAKLMNXCA OTKPLITUAX B BUONOrnyeckon Hayke;
ponu 61uonorn4eckon Haykm B oopMmMpoBaHUN COBPEMEHHOW €CTECTBEHHO-Hay4YHON
KapTUHblI MMpa; MeToAax Hay4yHOro No3HaHus;

* OBMageHne yMeH1sIM1 fIorm4yeckn MbiCnTb, 060CHOBbLIBAaTL MECTO U POJlb
BGMoNorMyecknx 3HaHUn B NPaKTUYECKON OeATEeNbHOCTU NIOAEN, Pa3BUTUN
COBPEMEHHbIX TEXHOJIOMMI; ONpeaensTh XnBble 00bEKTLI B NPUPOAE; NPOBOAUTL
HabnOeHUs 3a 3KOCUCTEMAMM C LIENbIO UX ONUCAHUSA U BbIBIIEHUS ECTECTBEHHbIX U
@HTPOMOreHHbIX N3MEHEHUIN; HAXOANTb N aHANM3MPoBaTb MHAOPMALMIO O XUBbIX
obbekTax;

* pa3BUTUE NO3HABATENbHbLIX MHTEPECOB, MHTEMNEKTYaNbHbIX N TBOPYECKNX
crnocoBHOCTEN 0By4aoLNXCA B NpoLLEeCCe N3YyYeHUs1 BMONOrMYECKUX ABNEHUN;
BblAAKOLWMXCA OOCTMKEHMI BMONOrMm, BOLWEALLMX B 00Le4eNnoBeYeCKyo KynbTypy;
CMNOXHbIX M MPOTMBOPEYMBbLIX NYTEN Pa3BUTUSI COBPEMEHHbIX HaYYHbIX B3rns40B, MAEN,
TEOopUI, KOHLUENUWUIA, rmnoTe3 (O CYLLHOCTM U NPOUCXOXOEHUN XU3HN, YenoBeka) B Xo4e
paboThbl C pa3NMYHbIMU UCTOUYHUKAMU MHOPMALMK;

* BOClNnUTaHune y6€)KﬂeHHOCTM B HEOOXOANMMOCTM NO3HAHUSA KMUBOW npupoabl,
Heob6xoauMocCTu paunoHarnbHOro npmpoaononb3oBaHUA, 6epe>KHoro OTHOLWIEHNA K



NPUPOAHBLIM pecypcam N OKpyXatoLLien cpeae, COOCTBEHHOMY 3[0POBbLI; YBaXeHUS K
MHEHWIO OMNMNOHEHTAa Npu 06CcyxaeHnn Guonormdecknx npobnem;

* CNONb30BaHMe NPNobpeTEHHbIX BMONOrMYEeCKMX 3HAHUN U YMEHWIA B NOBCEOHEBHOM
XMU3HW ANA OLEHKM NOCNeACTBUN CBOEWN AEATENBHOCTU (M OeATENBbHOCTN OPYIrMX
nogen) No OTHOLLEHMIO K OKpYXKalLen cpene, 340p0Bbo APYrnX Nogen 1
cobCcTBEHHOMY 300pOBbIO; 060CHOBaHME 1 cobnogeHne mep NPoUNaKTUKA
3aboneBaHUNn, okaszaHne NepBoOM MOMOLLM Npu TpaBmax, cobniogeHne npasuri
noBeaeHusi B Npupoae.

3. OcHoOBHbIe pasgenbl AUCUUNIIMHBI U KONTIMYECTBO YacoB Ha U3y4yeHue
AUCLMNIIVHDI.

Ne OcHOBHbIe pa3fgenbl NporpamMmmbl KonuyecTtBO yacoB

. Ha usy4yeHue
y4yeOHON OUCUUNNUHBI

1. | Pasgen 1. buonorna kak Hayka. >KnuBble CUCTEMbI U 2
NX opraHmsaums

2. | Pasgen 2 Xnmunyeckuit coctaB U CTPOEHUE KNeTKU 10
3. | Pasgen 3. XXnusHegeatenbHOCTb KNEeTKM 8
4. | Pasgen 4. PasaMHOXeHWe u nHameuayanbHoe 6

pa3BUTUE OPraHN3MOB

5. | Pasgen 5. HacneactBeHHOCTb M UBMEHYMBOCTb 12
OpraHM3moB

6. | Pasgen 6. 3BontouynoHHasa buonorus 8

7. | Pasgen 7. BO3HNKHOBEHME N pa3BUTUE XKMU3HU HA 6
3emne

8. | Pasgen 8. OpraHuamsbl 1 oKkpyxatoLlasa cpega 4

9. | Pasgen 9. CoobLlecTBa 1 9KONOrmyeckme CUcTemMsbl 10

10| Pasgen 10. Cenekums opraHn3mMoB, OCHOBbI 2
onoTtexHonorum

11, Pasgen 11. PeweHune kencos B obnactu 4
ounoTtexHonorumn

12| andpdepeHunpoBaHHbIN 3a4eT 2

4. MepnoanNYHOCTb U (pOPMbI TEKYLLEro KOHTPONA, NPOMEXYTOYHOM aTTecTtauumn
M NTOroBOM aTTecTaluMm.

lMpomexyTouHaa attectaums no gucumnnuHe OBL.08 Buonorusa npoBoanTCcs B
dopme andepeHUNpOBaHHOIO 3a4eTa BO BTOPOM CEMECTpE.



1. MOACHUTENbHAA 3AMUCKA

Mporpamma ob6weobpasoBatenbHon ydebHOM aucumniunHbl  «Buonorms»
npegHasHayeHa Ans m3ydeHus ouonormm B npodeccuoHanbHbiXx 0bpasoBaTenbHbIX
opraHusauusx, peanuayrlowmnx obpasoBaTenbHyl0 MporpaMmmy cpegHero obuero
obpas3oBaHnsa B npeaenax OCBOEHWS OCHOBHOW obpasoBaTenbHowm nporpammbl ClMNO
(OO0 Cro) Ha 6ase ocHoBHOro obuwero obpasoBaHuA MpuM  NOArOTOBKE
KBanMMUMpOBaHHbIX paboymx, Crnyxalimx n cneunanmcToB CPeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero
obpasoBaHus, npeabsaBNAeMbIX K CTPYKType, COAEpXaHUo N pesynbTataMm OCBOEHUS
yyebHOn pgucumnnuHbel  «buonormsa», B cooTBeTCcTBUM C PekomeHaauusmu  no
opraHusauum nonydeHms cpegHero obuiero obpasoBaHus B Npeaenax OCBOEHUS
obpasoBaTenbHbIX NporpaMmMm cpefHero npodeccrmoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuwero obpasoBaHuss C y4eTom TpeboBaHuM  denepanbHbIX
rocyaapCTBEHHbIX OOpasoBaTenbHbIX CTaHAAPTOB W Mofydaemon npodeccun unm
cneumanbHOCTM cpeaHero npodeccnoHanbHoro obpasoBaHus.

CopepxaHnue nporpammbl obuieobpasoBaTtenbHOM AgucuunvHbl  «buonormnsa»
HanpaBneHO Ha [JOCTWXKEHME pe3ynbTaToB €e WU3y4YeHWss B COOTBETCTBUM C
TpebosaHuamm ®roC COO c yyetoM npodeccnoHanbHon HanpasneHHocTn ®rocC
Crio.

LUenb nsyyeHus aucumnnuHbl «brnonornsi» Ha ©6a3oBOM ypoBHE — OBfageHue
06y4aLMMMCS 3HAHUAMWN O CTPYKTYPHO-(PYHKLUNOHANBHOW OpraHn3auum XXmMBbIX CUCTEM
pasHoro paHra n npuobpeTeHne yMeHuU UCNoNb30BaTb 3TWU 3HAHWUS AN TPAMOTHbIX
AEVCTBUIN B OTHOLLEHNM OOBEKTOB XXMBOW NPUPOAbI U PELLEHNS Pa3NUYHbIX XKU3HEHHbIX
npobnem.

JocTmxkeHne uenn wmsyveHus gucumnnuHbl «bBuonorms» Ha 6Ga3oBOoM ypoBHE
obecneunBaeTcs pelleHnemM cneayumx sagav:

. 0OCBOEHMe 00y4yarLWnMnNCA CUCTEMbI 3HAHUA O BMOMOrMYEecKUX TEeopusX,
YYEHUNX, 3aKOHaX, 3aKOHOMEPHOCTAX, rMnoTe3ax, npaBunax, CrnyXxawmux oCHOBOW Ans
dopMupoBaHUA  MpeacTtaBrleHMn O eCTEeCTBEHHO-Hay4yHOM  KapTuHe  Mupa,
0 MeTodax Hay4yHOro Mo3HaHWUs, CTPOEHUM, MHOroobpasmm M OCOBEHHOCTAX XXMBbIX
CUCTEM pPas3HOro YPOBHA OpraHu3auuu, BbIOAKOLMXCA OTKPbITUAX U COBPEMEHHbIX
ncenegoBaHusax B bnonoruu;

. dopmnpoBaHmne y oby4yaromxca MO3HABATENbHbIX, WHTENNEKTyanbHbIX
M TBOPYECKMX CMOCOOHOCTEM B Mpouecce aHanmM3a [AaHHbIX O MyTax pas3BuTUS
B OMOMOrMM HayYHbIX B3rnag4oB, naen n noaxodoB K U3yYEHMIO XKMBbIX CUCTEM PasHOro
YPOBHS1 OpraHvM3auuu;

o CTaHoBNneHne Yy obyvawwmxca obwen KynbTypbl, QYHKLUNOHANbHOM
rPamMOTHOCTU, Pa3BUTUE YMEHMI OOBACHATL U OLEHMBATL SIBIIEHUST OKPY>KaKOLLEero Mmpa
XXMBOW MpUpoabl HA OCHOBAHUM 3HAHWUI M ONbITA, MOMYYEHHbIX MPU N3y4yeHun Guonoruu;

o dopmupoBaHne y oby4varowmxca YMEHUA WANICTpUpoBaTh 3HaYeHue
BMONOrMyecknx 3HaHMM B MPaKTUYECKOW [OeATEeNbHOCTM 4ernoBeka, pas3BUTUU
COBPEMEHHbIX MEOUNLNHCKNX TEXHOMOMMIN N arpobnoTexHoNormn;

. BOCMUTaHNE YOEXXAEHHOCTN B BO3MOXXHOCTM NMO3HAHUSA YENTOBEKOM >KUBOM

npupoabl, HE06X0aMMOCTM BEPEKHOIO OTHOLLIEHUS K HEWN, COBMIOAEHUS 3TUYECKUX
HOPM NpW NPOBeAEHNN BMONOrMYECKNX NCCnegoBaHNi;

. OCO3HaHME LIEHHOCTU OWONOTMYECKMX 3HAHWUM ANsl MOBbIWEHUS YPOBHS
9KOITOMMYECKON KynbTypbl, A4Nst (POPMUPOBAHNST HAYHYHOTO MUPOBO33PEHUS;



o NPUMEHEHNE NPUOBPETEHHBIX 3HAHUN N YMEHWA B MOBCEOHEBHOMW >KMU3HU
OS5 OLLeHKU NOCneAcTBUN CBOEN OeATEeNbHOCTU MO OTHOLLEHUIO K OKpYXaloLlen cpene,
cobctBEHHOMY 300poBbiO, O6OOCHOBaHME W cobnogeHne Mep  NpPoUNIaKTUKK
3aboneBaHui.
2. OBLUAA XAPAKTEPUCTUKA NMPOrPAMMbI YYEEHON
ONCUUMIIUHbI «BUOIOIUA»

B nporpammy BKkMO4YEHO copepkaHue, HanpaBfneHHoe Ha  hopmupoBaHue y
oby4aroLmnxca KoMneTeHuun, HeobXxoaMMbIX NSt KA4ECTBEHHONO OCBOEHMSI Npodeccum
43.01.09 MNoeap, kKoHaUTEP C Noslyd4eHnem cpegHero obuiero obpasoBaHus.

Buonorns — cuctema Hayk, ndyyarowias BCe acnekTbl XXU3HU, HA BCEX YPOBHAX
OpraHu3auumn >XMBOFO, HavMHasi C MOJIEKYNAPHOro W 3akaHumBas OGuocdepHbIM.
Ob6bektamn un3yyeHMss OGMONOrMM ABNSAKOTCHA XMUBbIE OPraHuM3Mbl, UX CTPOEHUE W
XN3HeAesaATeNbHOCTb, MX MHOroobpasune, NPoNCXoXaeHne, IBOMOUNS U pacnpeaeneHne
XMBbIX OPraHM3MoB Ha 3ewmre.

O6wasn 6uonorma naydaeTt 3aKkOHbl NCTOPUYECKOTO N MHANBUAYANbHOIO pasBuUTUSA
OpraHn3moB, ObLLME 3aKOHbI XXM3HU U T€ OCODEHHOCTU, KOTOPbIE XapaKTePHbI Ans BCEX
BMAOOB XMBbIX CYLLECTB Ha NnaHeTe, a Takke WX B3aMMOAEWNCTBME C OKpYKatoLen
cpenon.

Buonorna, Takmm obGpasom, siBNsSeTcsa OAHOM M3 OCHOBOMOMarawwmx Hayk o
XWU3HKU, a BrnageHne GMonorMyeckMMmn 3HaHMAMU — OOHUM U3 HEOOXOAUMbBIX YCIOBUIA
COXPaHEHMS XXN3HN Ha NNaHeTe.

OcHoBy cogepxaHua y4ebHon aucumnnuHbl  «buonorua»  coctaBnsalT
crnegyrowne Begyime naeun: oTnmunTenbHbIe NPU3HaKM XNBOW NPUPOALI, ee YpOBHEBas
opraHusauus 1 3BonoLms. B cCOOTBETCTBUM C HUMU BblAENEHbI COAepXXaTeNbHbIE NIMHUN:
Guonorma kak Hayka; Guonornyeckme 3aKOHOMEPHOCTU; METOAbl Hay4yHOro MO3HAHWUS;
KneTka; opraHmam; nonynsums; BUa; SKOCUcTeMsbl (B ToM vncne buocdepa).

CogaepxaHune y4ebHoM aucumMninHbl HanpaBneHo Ha NoAroToBKY OBy4vatoLmMxcs K
PELIEHNIO BaXXHEWWMX 3agad, CToAwmx nepeqn OuonorMyeckom Haykouw, — Mo
paunoHanbHOMYy NPMPOAONOSb30BAHMNIO, OXPaHe OKpyXalllen cpeabl M 300pPOBbS
noaen.

Mpn oceBoeHnn npodpeccun Guonormss maydaetcss Ha GasoBom ypoBHe PIOC
cpegHero obuwero obpasoBaHusa, npu ocBoeHun npodeccun CIO coumanbHo-
9KOHOMMYECKOro  npodunss  npodeccnoHanbHoro  obpasoBaHUs,  y4uTbiBaoLLadA
crneumduky ocsamBaeMblx Mpodeccuin Unn cneumanbHOCTEN. IOTO BblpaXkaeTcs B
copgepXaHum obydeHnsi, KONMYecTBe YacoB, BblAENAEMbIX HA U3YYEeHNEe OTAENbHbIX TEM
yyebHoM gmcumnnuHbel, rmybuHe nx ocBoeHus obydarwmmmncs, obbeme 1M xapaktepe
NPaKTUYECKNX 3aHATUN, OEMOHCTpauun, Buaax BHeayaUTOPHOW CaMOCTOATENbHOM
paboTbl CTYQEHTOB M T.M.

Mpn oTbope copepxaHua ydebHoW ancuunnuHbl «buonorns» ucnonb3oBaH
KynbTypoCcooOpasHbIi Nogxod, B COOTBETCTBUM C KOTOPbIM Oby4varolimecsa LOSKHbI
YCBOUTb 3HAHUA W YMEHUsi, Heobxogumble Ons (OPMUPOBaHMS OOLLEN KyNbTypbl,
onpegenswowen ageksaTHOe [MOBedEeHWe YenoBeka B OKpyxawwen cpeje,
BOCTpeOOBaHHbIE B XXM3HU N B MPAKTUYECKON OeATENbHOCTN.

Ocoboe BHUMaHvEe yOeneHo 3KONMOrm4yeckomy obpas3oBaHMIO UM BOCMUTAHWUIO
obyyarowmxcsd, OPMUPOBAHUIO Y HUX 3HAHMIA O COBPEMEHHOW eCTeCTBEHHOHAY4YHOMW
KapTMHEe Mupa, LEHHOCTHbIX OpWMEHTaUWUW, YTO CBUOETENbCTBYET O rymMaHu3auuu
Buonornyeckoro obpasoBaHus.

CogepxaHue y4yebHOM AOuCUMNNMHBI NpegycMmatpueaeT (OpMUpOBaHME Y
obyyarowmxca obLieHayyYHbIX 3HAHUWA, YMEHUM U HaBbIKOB, YHMBEpPCAarbHbIX CNOCOOO0B
OEATENbHOCTM U KMNIOYEBbIX KOMMETEHUUN, BKMIOYAKOWMX YMEHME CpaBHMBATb



Guonormyeckne o0ObEKTbl, aHanuM3MpoBaTb, OuUeHMBaTb W 0606wWaTe NonyyYeHHbIe
cBedeHus1, YMeTb HAXOAMUTb U UCNONb30BaTb MHPOPMALMIO U3 Pa3NNYHBLIX UICTOYHMKOB.

N3yyeHne obuieobpasoBaTenibHon  y4yebHom  gucumnnuHbel  «buonormnsa»
3aBepllaeTcsa noAaBefeHMeM WTOroB B ApyrMx dopmax KOHTPOns B pamkax
NPOMEXYTOYHOW aTTecTaumm cTyaeHToB B npouecce ocBoeHns OOI CINO ¢ nonyyeHnem
cpenHero obuiero obpasosanHus (MMKPC).

3. MECTO YYEBHOM AUCLMUNNUHbI B YYEBEHOM MNAHE

ObuweobpasoBaTtenbHas aucuunnuHa «buonornsa» wunlydyaetca Ha 6a3oBom
ypoBHe B  oOuweobpasoBaTeslbHOM  UMKNe  y4eBHOro  nnaHa  OCHOBHOW
npodpeccnoHarnbHou obGpasoBaTenbHOM nporpamMmbil YKPYMHEHHOM rpynnol
cneumanbHocTen/npogeccuin 43.00.00.

TpymoemkocTb aucumnnuHbl «brnonorus» Ha ©6a3oBOM ypoBHe cocTaBnseT 72
yaca, M3 KOTOpbiXx 12 4acoB BkNO4YaeT MNpodeccnoHanbHO-OPUEHTUPOBAHHOE
cogepxaHve, ycunueawowee npodecCnoHarnbHy0 COCTaBNALWYK MO KOHKPETHOW
npodeccunu nnm cneunanbHOCTU B 3aBUCUMOCTU oT oroc cno
npodeccun/cneunanbHOCTL.

[MpodheccrnoHanbHO-OpUEHTUPOBAHHOE CoAepXXaHUe peannuayeTcs B NPUKIagHoOM
mogyne (pasgen 5 “buonorua B XU3HW') Ana Bcex npodyeccuin/cneynanbHOCTEN Ha
MaTepuarne KenmcoB, CBA3aHHbIX C aHann3oM MHopMaLMmM O pasBUTUM U NPUMEHEHUN
GuoTtexHonormn no otpacnam  Oyaywen npodeccuoHanbHOW — OeATenbHOCTU
obyvarowmxca. Kpome TOro, npogeccnoHanbHO-OPUEHTUPOBAHHOE COAEpXKaHue
yunTbIBaeTcs B pasgene 4 “Okonorus” npu BbINOMHEHMM NTaBOPaTOPHbIX N MPaKTUYECKNX
paboT, cBsA3aHHbIX C ByayLien npodeccrnoHanbHOM AeATENbHOCTbIO 06yYaloLMXCs.

OucumnnuHa wm3dyyaeTca BO 2 ceMecTpe, C y4eTOM JIOrMku (opMmUpoBaHUS
npeaMeTHbIX  pe3ynbTatoB, OBWMX U NPOecCUOHanbHbIX  KOMMNETEHLUMWN,
MeXnpeaMeTHbIX CBA3en C ApyrMMmu  gucumnimHammn  obuieobpasoBaTernibHOrO 1
obLenpodeccnoHanbHOro LMKNoB y4ebHoro nnaHa.

4. PE3YNbTATbl OCBOEHUSA YYEBHON AUCLIUMIIUHDI

OcBoeHune cogepxaHna yyebHon pgucumnnuHbl «buonorna» obecnevnBaet
AOCTWXKEHNe CTyAeHTaMn CrieayoLmx pesynbTaToB:

* INYHOCTHbIX:

- chopMUPOBaAHHOCTL YyBCTBA rOPAOCTU U YBAXKEHUS K UICTOPUM N JOCTUXKEHUAM
0TEeYeCTBEHHOMN BUONOrNMYECKON HaYKM;

- NpeAcTaBnNeHNs O LIeNIOCTHOW eCTECTBEHHO- HAYYHOW KapTUHE MUPa;

- MOHMMaHMe B3aMMOCBSA3N U B3aMMO3aBUCMMOCTU E€CTECTBEHHbIX HayK, WX
BNUSAHWS Ha OKPY)XaloLLyto cpeny, S9KOHOMUYECKYHD, TEXHONMOrMYECKYH, COLUManbHy0 U
3TUYECKYIO Chepbl OEATENBHOCTU YENOBEKA;

— CNOCOBHOCTb UCNONb30BaTb 3HaHWS O COBPEMEHHOW €CTECTBEHHOHAY4YHOWN
KapTuHe Mmpa B obpasoBaTesnibHOM U NPodeCCMOHanbHON AeATENbHOCTY;

- BO3MOXHOCTU MHOPMALMOHHON cpeabl Ans obecneyeHns NpPOAYKTUBHOMO
camoobpa3oBaHus;

- BRageHuve KynbTypoW MbILWMEHNS, CNOCOBHOCTb K 0606LeHnto, aHanuay,
BOCNPUATMIO MHOPpMaLMKM B 0611aCTU €CTECTBEHHbIX HAYK, NOCTAHOBKE Lienv U BbIOOpY
nyTen ee AOCTMXEHUSA B NpodheccnoHanbHon ciepe;

— CNoCcOBHOCTb PYKOBOACTBOBATLCS B CBOEW [OEATENIbHOCTU COBPEMEHHbLIMU
npyHUMNaMn  TONMEPaHTHOCTM, Awanora W COTPYAHMYECTBa; T[OTOBHOCTb K
B3aMMOAENCTBUIO C Konneramu, pabote B KONMEKTUBE;



— TOTOBHOCTb WCMOSb30BaTb OCHOBHbIE METOAbl 3alUUTbl OT BO3MOXHbIX
nocneacTBMi aBapum, kKatactpod, CTUXMIHBIX 6GeacTeBui;

- obnagaHve HaBblkamum ©OesonacHon paboTbl BO BpeMsl  MNPOEKTHO-
NCCNeaoBaTeNbCKON U 3KCMEPUMMEHTANbHOMW AEATENIbHOCTU, MNPU  UCMNOSIb30BaHUK
nabopaTtopHoro obopyaoBaHus;

— CNOCOBHOCTb MCMNONb30BaTh NPUOOPETEHHDBIE 3HAHNA U YMEHMUS B MPAKTUYECKOMN
AEATENbHOCTU W MOBCEAHEBHOM >XWU3HWU AOnda cobniogeHns mep  npodounakTukm
OTpaBEeHUN, BUPYCHbIX 1 ApYrMx 3aboneBaHnin, CTPeCCcoB, BPeAHbIX NPUBbIYEK (KypeHUus,
ankoronuama, HapkomaHum); npasus NOBEAEHUSA B NPUPOSHON Cpeae;

— FOTOBHOCTb K OKa3aHu NepBOW MOMOLLM NpU TpaBmax, NPOCTYAHbIX U OPYrnX
3aboneBaHusaX, OTpaBeHUAX NULWEBLIMU NPOAYKTaAMU;

* MeTanpeaMeTHbIX:

— OCO3HaHMe couuanbHOM 3HAYMMOCTU CBOen npodreccun/cneymanbHOCTH,
obnagaHne MoTMBaLUMEN K OCYLLECTBINEHMIO NPOodeCcCnoHanbLHON OEATENBHOCTY;

— MOBbILIEHNE UHTENNEKTYaNbHOro YPOBHSA B NpoLiecce U3y4eHns bMonorndeckmx
ABMEHWN; BbIOAKOWMXCA OOCTWXKEHU 6Guonornn, Bowenwunx B 0OLLEYENnoBEYECKYH
KynbTypy; CRNOXHbIX W MNPOTMBOPEYMBLIX MYyTEN pPasBUTUS COBPEMEHHbBIX Hay4HbIX
B3rNsi40B, AEW, TEOPU, KOHLIENUUA, TMNOTE3 (O CYLUHOCTU U NPOUCXOXOEHUN XU3HW,
yernoseka) B xofe paboTbl ¢ pasnnUyHbIMU UCTOYHUKAMU MHGOPMaLK;

— CNOCOBHOCTbL OpraHM3oBbIBaTb COTPYAHMYECTBO €4MHOMBILLSIEHHUKOB, B TOM
yucne C UCNOMb30BAHMEM COBPEMEHHbLIX  MHMOPMAaLMOHHO-KOMMYHUKALMOHHbIX
TEXHOSOrUN;

= CMNOCOBHOCTb MOHMMATb MPUHLUUMNBLI YCTOMYMBOCTU U MPOLYKTUBHOCTU XXMBOW
NpupoAbl, NyTN €€ N3MEHEHNS NOA BIIMSHUEM aHTPOMOreHHbIX PakTopoB, CNOCOBHOCTb
K CUCTEMHOMY aHanuady rrnobasnbHbIX 3KONOrM4yecknx npobrem, BOMPOCOB COCTOSAHUSA
OKpyXatoLlen cpefbl U paumoHanbHOro UCMNofb30BaHNA MPUPOOHbLIX PECYPCOB;

— YMeHne 060CHOBbIBaTb MECTO M POSflb BMONOrMYECKUX 3HAHUIW B NMPaKTUYECKOM
AeATENbHOCTU NOAEen, PasBUTUM COBPEMEHHLIX TEXHOMOrMM; OonpeaensaTb >XMBble
00bekThbl B Npupoae; NpoBoanTb HAbNIAEHNS 3@ 3KOCUCTEMAMM C LIESbI NX ONUCaHUS
N BbISABNEHNSA €CTECTBEHHbBIX M aHTPOMNOreHHbIX UIBMEHEHUIN; HAXOANTb U aHanNU3MpoBaTb
MHOPMAaLNIO O XMBbIX 0BbeEKTaX;

— CNOCOBHOCTb NPUMEHATL OMONOrMYECKME N SKONOrMYECKMe 3HAHNSA AN aHanmsa
npuKNagHbiX NpobriemM X03sMCTBEHHON OEATENBHOCTY;

— CNOCOBHOCTb K CaMOCTOATENbHOMY NMPOBEAEHUIO MCCIEeLOBaHUN, NOCTaHOBKE
€CTEeCTBEHHOHAY4YHOIro 3KCNEPUMEHTA, NCNOSb30BaHUI MH(POPMALMOHHBIX TEXHOSOIMM
AN1S peLleHns Hay4YHbIX 1 NpodecCcnoHarnbHbIX 3a4ay;

— CMOCOBHOCTb K OLIEHKE 3TMYECKMX acCrneKkToB HEKOTOPbIX MCCreaoBaHun B
obnacTtn 6GuoTexHonormmn (KNOHMPOBaHNE, NCKYCCTBEHHOE OMNST0O40TBOPEHNE);

* NnpeaAMeTHbIX:

- chbOPMUPOBAHHOCTb NPEeACTaBNEHUI O POSIM U MecTe B1onorMm B COBpEMEHHOM
Hay4yHOW KapTUHE Mupa; MOHMMaHue ponnm Guonornm B (GOpPMMPOBaAHMM Kpyro3opa W
PYHKLUNOHANTbHOW rPaMOTHOCTU OS5 peLleHns NnpakTU4eckux 3agav;

- BfageHne OCHOBOMONararwmMMn NOHATUAMU U NPEACTaBEHUAMM O XKUBOW
npupoge, ee YPOBHEBOW oOpraHu3auuMM W SBOMIOLMU; YBEepeHHoe Mofb3oBaHune
Bronornyeckon TEPMMHONIOIMEN N CUMBOSIUKON;

— BrageHne OCHOBHbIMW MeTOaMW Hay4YHOro MO3HaHus, UCMNOSIb3yeMbIMU MPU
OMONOrM4YEeCcKUX UCCNeaoBaHNAX XUBbIX OOBEKTOB WM 3KOCUCTEM: OMUCAHUEM,
N3MepeHnemM, npoBeaeHMEM HaONIAEHNA; BLIBNEHME W OLEHKA aHTPOMOreHHbIX
N3MEeHeHu B Npupoae;

- C(hOpMUPOBAHHOCTL YMEHUA OOBACHATL peaynbTaTbl  OGUONOrMYECcKnx
9KCNEPUMEHTOB, peLlaTh 3fiEMeHTapHble BMonornyeckue 3agayu;



- cthOPMUPOBAHHOCTb COGCTBEHHOM NO3ULIUM MO OTHOLLUEHMIO K BMONOrM4eckon nH

dopmauuu,

nony4yaeMon w3 pasHbIX WCTOYHMKOB,

npobnemam n NyTsM UX peLLeHuns.

B pe3ynbTaTe 0CBOEHUSA ANCLMMINHBI 00y4YaoLWmMNCcs ocBanBaeT SNEMEHTbI
KomneTeHumn, obme komneTeHumn (ganee — OK) 1 npodeccnoHanbHble KOMNETEHLUN
(nanee — 1K) ®IrOC CI1O B COOTHECEHMM C JIMYHOCTHLIMW, MeTanpeaMeTHbIMU W
npegMeTHbIMK pesynbTatamm obyveHnsa 6asoBoro ypoBHs ganee —[1P6) ®roC COO
npencrasneHbl B Tabnumue:

rnmobanbHbIM  3KOJTOrMYECKUM

Koa n
HaMMeHOBaHue
chopmMupyemMbIx

KOMNeTeHUun

MnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUNIUHbI

O6wume

OucumnnuHapHble

OK 01. BblbupaTtb
cnocobbl pelleHus
3agad
npodgeCccnoHanbHo
N 0esaTenbHOCTH
NPUMEHUTENBHO

K pasnuyHbIm
KOHTEKCTaM

JINyHOCTHbIE pesynbTaThl
AOJTKHbI OTpaXkaTb B YacTu:
TPYOOBOro BOCMUTAHUSA:

- FOTOBHOCTb K TpyAy,
OCO3HaHMe LIeHHOCTH
MacTepcTBa, Tpyaonobue;
- FTOTOBHOCTb K aKTUBHOW
AesaTenbHOCTH
TEXHONOrM4Yeckom

1 coumanbHOM
HanpaBiEHHOCTH,
CNocobHOCTb
WHULMMPOBATD,
nnaHMpoBaTh U
CaMOCTOSATENIbHO
BbINOSTHATb TaKyLo
NEeATENbHOCTD;

- UHTEPEC K pasnnyHbIM
chepam
npodeccnoHanbHoOn
NEeATENbHOCTH.
MeTanpeameTHble
peaynbTaTtbl 4OSIKHbI
oTpaxaTb:

OBnapgeHue
yHMBEpPCanbHbIMU
y4yeOHbIMK
nosHaBaTeslbHbIMU
JEeNCTBUAMM:

a) 6asoBble nornyeckune
JencTBus:

- CaMOCTOSAITENBHO
dopmynupoBaTb U
aKkTyanuauposaTtb
npobnemy, paccmaTtpmsaTbh
€€ BCECTOPOHHE;

- yCTaHaBNnBaTb
CYLLLECTBEHHbIN NPU3HAK NN

MP6 1. ChopmmpoBaHHOCTb
3HaHUM O MecTe N ponu
ononoruun

B CUCTEME HAy4yHOro 3HaHUS;
JYHKUMOHASTbHOM rPaMOTHOCTU
yenoBeka And peLLeHns
XN3HEHHbIX Npobnem.

MP6 2. CdhopMnpoBaHHOCTb
YMEHMUs pacKpbiBaTb
coaepxaHue
OCHOBOMONararLwmx
Bronormyeckmx TEPMMHOB 1
NOHATUN: XXM3Hb, KNETKA, TKaHb,
opraH, opraHuam, Bug,
nonynsums, akocuctema,
bnoueHos, bruocoepa;
meTabonuam (0bmeH BelecTB
N NpeBpaLleHne aHeprum),
romeocTas (camoperynsums),
BGuocuHTes benka, CTpyKTypHas
OpraHM3aums XX1UBbIX CUCTEM,
ANCKPETHOCTb, Camoperynaums,
CaMOBOCMpPOn3BEAEHNE
(penpoaykuus),
HacneaCTBEHHOCTb,
N3MEHYMBOCTDb,
3HEepro3aBUCUMOCTb, POCT U
pasBuTME, YpOBHEBASA
opraHusauus.

MP6 3. ChopmmpoBaHHOCTb
YMEHMUs pacKpbiBaTb
coaepxaHue
OCHOBOMONararLwmx
Bronormyecknx Teopun u
rMnoTes: KNeTo4YHON,
XPOMOCOMHOW, MyTaLNOHHOWN,
3BOJTIOLMOHHON, MPOUCXOXKAEHUS
XN3HU N YenoBeka.
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OCHOBaHWSA NSl CpaBHEHUS,
Knaccmuukaumm u
ob600LeHuns;

- onpenensTb Lenm
AesaTenbHOCTN, 3aJaBaTb
napameTpbl

N KPUTEPUUN NX OOCTUKEHUS;
- BbISIBNATb
3aKOHOMEPHOCTU U
npoTuBOpPEUNS

B paccMmaTpmBaeMbIx
ABMNEHUNAX;

- BHOCUTb KOPPEKTMBbI B
AesTenbHOCTb, OLEeHMBATb
COOTBETCTBUE pe3ynbTaToB
Luensim, oueHMBaTb PUCKK
nocneacTeun
AesaTenbHOCTY;

0) 6asoBble
nccnegoBaTtenbckme
JencTBus:

- BNlageTb HaBblkaMu
y4yebHo-nccnegoBaTenbCKom
N NPOEKTHON OeATENbHOCTH,
HaBblKaMW paspeLleHus
npobnew;

- BbISIBMISATb NPUYNHHO-
CNneacTBEHHble CBA3N

N akTyanm3anpoBaTtb 3agauqy,
BblABUraTb rmnoTesy

ee peLleHmnst, HaxoauTb
apryMeHTbl 4ns
JoKa3aTeNnbCTBa CBOUX
yTBEPXAEHWN, 3afaBaTb
napamMmeTpbl N KpUTEPUN
peLlleHus:;

- aHanuMampoBaTb
nony4eHHble B Xo4e
peLlleHns 3agayn
pes3ynbTaTtbl, KPUTUYECKN
OuUeHMBaTb UX
AOCTOBEPHOCTb,
NPOrHO3npoBaTb NU3MEHEHNE
B HOBbIX YCINOBUSIX;
paspabaTbiBaTb NnaH
peLlleHns npobnemsl ¢
y4yeTOM aHanmsa
NMEILLINXCA MaTepuanbHbIX
N HemaTepuarnbHbIX
pecypcos;

-- YMETb NEPEHOCUTb
3HaHWA B NO3HaBaTENbHYIO

MP6 4. ChopmmpoBaHHOCTb
YMEHMUSI pacKpbiBaTb
OCHoBoMonaratLlue
Ouornornyeckne 3akoHbl U
3akoHomepHocTu (. MeHaens,
T. MopraHa, H.. BaBunoea, 3.
"ekkens, ®. Mionnepa, K. bapa),
rpaHuLbl X MPUMEHMMOCTU K
XVBbIM CUCTEMAM.

[MP6 5. NpunobpeTeHne onbiTa
NPUMEHEHNSA OCHOBHbIX METO0B
Hay4YHOro No3HaHus,
ncnonb3yembix B Guonoruu:
HabnogeHns

1 OMNMNUCaHUSA XXNBbIX CUCTEM,
NPOLIECCOB U SIBNEHWUN;
opraHusauuu 1 NpoBeaeHus
OMONOrM4YecKkoro SKCNepPUMEHTa,
BbIABWXEHUSA TMMNOTES,
BbISIBNIEHNSA 3aBMCUMOCTU MeXay
nccnegyemMbiMn BenMYMHamu,
06 BACHEHNSA NONYYEHHbIX
pes3ynbTaToB U
dhopMynnpoBaH1s BbIBOLOB C
NCMNONb30BaHNEM HaYy4HbIX
NMOHATUI, TEOPUIN U 3aKOHOB.
MP6 6. CdhopMmnpoBaHHOCTb
YMEHUSA BblAENATb
CYLLECTBEHHbIE NMPU3HAKK
BMPYCOB, KNETOK NPOKapuoT 1
3YKapMWOT; OAHOKNETOYHbIX U
MHOTOKNETO4YHbIX OPraHn3mMoB,
BMOOB, OMOreoLeHo30B U
3KOCUCTEM; OCOOEHHOCTH
npoueccoB oOMeHa BeLLECTB U
npeBpaLLeHns SHEPrnn B KNeTKe,
dOTOCMHTES3a, NNacTUYECKOro n
3HepreTnyeckoro oobmeHa,
XEeMOCUHTEe3a, MUTO3a, Menoaa,
OnnoAoTBOPEHUS, PA3BUTUSA U
pPa3MHOXeHUs,
MHONBMAOYANbHOIO pas3BUTUSA
opraHu3ma (OHToreHesa),
©opbObI 32 cyLecTBOBaHME,
€eCTecTBeHHoro otbopa,
BNMOoobpasoBaHus,
npucnocobneHHoOCTH
OpraHmM3MmoB K cpeae obutaHus,
BITUAHUA KOMMNOHEHTOB
3KOCMCTEM, aHTPOMOrEHHbIX
N3MEHEHUN

B 9KOCMCTEMAX CBOEM
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N NpakTu4eckyro obnactu
Xn3HeOesTenbHOCTH;

- YMETb UHTErpmpoBaTb
3HaHMs M3 pasHbIX
npeamMeTHbIX obnacren;

- BblABUraTb HOBble Uaew,
npegnaraTb OpUrMHarnbHble
noaxoapl 1 peLeHuns

MECTHOCTW, KpyroBopoTa
BELLECTB M NpeBpaLleHme
3Hepruu B buocoepe.

MP6 7. CdhopMmnpoBaHHOCTb
YMEHUS NPUMEHSITb NOMNyYeHHbIE
3HaHUA ans o6 bACHEHNS
Omonorn4yeckmx NPoLLeccoB 1
SABMEHUN, ONS NMPUHATUS
NPaKTUYECKUX PELLEHUN B
NOBCEOHEBHOM XWU3HU C LIENbo
obecne4vyeHnsa 6e3onacHoOCTK
CBOEro 300pOBbs U 300POBbS
OKpY>KaloLLnX Nnoaen,
cobntogeHus 3goposoro obpasa
XM3HW, HOPM FPaMOTHOrO
noBedeHWs B OKpYyXatoLlen
npupoaHon cpeae; NoOHMMaHne
Heob6X04MMOCTM NCMNOSTb30BaHUS
OOCTMXKEHNN COBPEMEHHOW
6uonormum n GuotexHonormm ang
pauMoHanbHOro
NpMpoaoNoNb30BaHNS.

NP6 8. ChopmmpoBaHHOCTb
yMeHus pelwaTb brnonornyeckme
3agayun, CocTaBnAaATb
reHOTUMMYECKNE CXEMbI
CKpeLuMBaHus Ans pasHbiX TUMOB
HacneaoBaHUs NPU3HaKOB Y
OpraHM3moB, COCTaBNATb CXEMbI
nepeHoca BELLECTB U SHEPTUM B
aKocucTemax (Lenun nuTaHus,
nuLieBble ceTn).

MP6 9. CdhopmmnpoBaHHOCTb
YMEHWUIN KPUTUYECKN OLEHNBATD
MHdopMauuo Bronornyeckoro
COAepXXaHNs, BKITHOYAIOLLIYHO
nceBaoHay4Hble 3HaHNSA 13
pasnnyHbIX MICTOYHNKOB
(cpeacTtBa maccoBou
NMHpopMaLUK, Hay4YHO-
nonynsipHble maTepuansbl);
MHTEpNpeTMpoBaTb 3ITUYECKME
acneKTbl COBPEMEHHbIX
ncenenoBaHnn B bmonorum,
MeaunuuHe, BnoTexHonormu;
paccmaTpmBaTb rnobanbHble
aKosnormnyeckme npobnemsol
COBpPEeMEHHOCTH, OpMMpPOBaTb
MO OTHOLLUEHWUIO K HUM
COBCTBEHHYIO NO3ULMIO.

MP6 10. CdhopMnpoBaHHOCTb
YMEHWUIN co3faBaTb
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COBCTBEHHbLIE MUCbMEHHbIE U
YCTHblE€ COObLEHMS HA OCHOBE
ouonoruyeckon nHgpopmaumm n3
HECKOIbKMUX NCTOYHUKOB,
rPaMmoTHO MCNOMb30BaTb
NOHATUIHBIN annapaT Gruonorum

OK 02.
Mcnonb3oBaTtb
COBpPEMEHHbIE
cpeacTBa MNOUCKa,
aHanusa

N MHTEepnpeTauunu
MHdopMaLnK

n
NHJOPMaLNOHHbIE
TexHonorum ans
BbIMOSTHEHUS
3agad
npogeccnoHanbHo
N OeAaTenbHOCTU

JIn4HOCTHbIE pe3ynbTaThl
AOMKHbI OTpaXaTb B YaCTU:
LEeHHOCTU Hay4YHOro
NO3HaHMWS:
-CChbOpPMUNPOBAHHOCTb
MMPOBO33pEHNS,
COOTBETCTBYIOLLENO
COBPEMEHHOMY YPOBHIO
pPasBUTUS HAYKnN K
0OLLIECTBEHHOW NPAaKTUKM,
OCHOBaHHOrO Ha gunanore
KynbTyp, CNOCOBCTBYIOLLIErO
OCO3HaHM1IO CBOEro MecTa
B MOMMKYNbTYPHOM MUpeE.
MeTtanpegmeTHble
pe3ynbTaTbl AOSMKHbI
oTpaxaTb:

Oenapgenue
yHMBepCanbHbIMU
y4yebHbIMU
no3HaBaTeslbHbIMN
JENCTBUAMMU:

B) paboTa c nHdopmaumen:
- BNageTb HaBblkaMu
nony4yeHnst MHopmMaumm
N3 NCTOYHMKOB PasHbIX
TWUNOB, CAMOCTOSITENbHO
OCYLLIECTBNATb NMOUCK,
aHanua, cuctemaTnsaunio
N NHTEpnpeTaumto
NHopMaLnKn pasnnYHbIX
BUOOB U hopM
npeacTaBneHus;

- OLleHMBaTb
AOCTOBEPHOCTb,
NErnTMMHOCTb
nHdopMaLuu,

ee COOTBETCTBME NPaBOBbIM
N MOparibHO-3TUYECKUM
HOpMam

MP6 1. CdhopMmnpoBaHHOCTb
3HaHWUM 0 MEeCTe U ponu
ouonoruu B cMcteMe Hay4Horo
3HaHWs; PYHKLUNOHANbHOM
rPaMoOTHOCTM YernoBeka ans
peLleHUNs XXM3HEHHbIX Npobnem.
MP6 7. CdhopMnpoBaHHOCTb
YMEHUSA MPUMEHSITb NOMNYyYEeHHbIE
3HaHUA ONsa 06 bACHEHUS
Bronormyeckmx NpoLeccoB u
SABMEHUN, AN NPUHATUS
NPaKkTU4ECKNX pPeLLEeHN B
NOBCEAHEBHOW XWU3HW C LIENbIO
obecneyeHnsa 6Ge3onacHoCTU
CBOEro 340p0BbS U 300POBbSA
OKpYXXatoLunx nioaen,
cobnoaeHus agoposoro obpasa
XW3HWN, HOPM FPaMOTHOrO
noBefeHUst B OKpyXKatoLlemn
NpUpoaHON cpeae; NoOHMMaHue
HEeo6XO0ANMOCTU NCMONb30BaHUSA
OOCTUXXEHUN COBPEMEHHOMN
owornorum n uoTexHonornm ans
pauMoHanbHoro
NPUPOAONONb30BaHUA.

MP6 10. CdhopmMMpoBaHHOCTb
YMEHUN co3gaBaTb
COOCTBEHHbIE MUCbMEHHbIE U
YCTHblEe COObLLEHMS HA OCHOBE
ouonornyeckon nHdpopmaumm n3
HECKONbKUX NCTOYHWNKOB,
rPaMoOTHO NCMONb30BaTb
NOHATUNHBIN annapaT Guonorum

OK 04.

A deKTUBHO
B3aMMoLeNCTBOBaA
Tb 1 paboTaTb

B KONNEKTUBe

N KOMaHae

JInyHOCTHbIE pesynbTaThl
AOJSTKHbI OTpaXkaTb B YacTu:
LEeHHOCTWN Hay4HOro
NO3HaHWA: OCO3HaHNe
LEeHHOCTN Hay4YHOW
AEeATenbHOCTN, TOTOBHOCTb

MP6 5. NpuobpeTeHne onbiTa
NPUMEHEHNSA OCHOBHbIX METO40B
Hay4YHOro NO3HaHws,
ncnonb3yemblix B 61Monoruu:
HabMNOEeHNS U ONMUCAHUS XKUBbIX
CUCTEM, NPOLIECCOB U ABNEHWUI;
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OCYLLECTBNATb MPOEKTHYIO U
ncecnenoBaTesibCKyro
NEeAaATenbHOCTb
MHOMBMAYANbLHO M B rpymnne.
MeTanpeameTHble
pesynbTaTbl AOJIKHbI
oTpaxarb:

Osnagexue
yHUBEpCanbHbIMN
KOMMYHUKaTUBHbIMU
JEeNCTBUAMM:

6) coBmecTHas
NEeATenbHOCTb:

- NOHMMaTb M UCMONb30BaTb
npeumyLLecTsa KOMaHgHOM
n nHanBMAayanbHon paboThbl;
- NPUHMMATb Lenu
COBMECTHOW AEeATENbHOCTHU,
OpraHn3oBbIBaTb U
KoopAMHMpPOBaTb OeNCTBUA
Nno ee AOCTUXEHWUIO:
COCTaBNATb NfiaH AENCTBUN,
pacnpeaensitb ponu ¢
y4€TOM MHEHWI Yy4aCTHUNKOB
obcyxpaTb pesynbtaTbl
COBMECTHOWN paboThl

opraHuMsauumn u nposeneHns
B1MONoOrMyecKkoro aKCNepuUMEHTa,
BbIABWKEHMUS TMNOTE3,
BbISIBIIEHUSA 3aBUCUMOCTU MeXay
nccnegyemMbiMn BeniM4mMHamu,
006 BACHEHNSA NONYYEHHbIX
pes3ynbTaToB 1
dopMynmpoBaHNA BbIBOLAOB C
NCNOSIb30BaHMEM Hay4HbIX
NOHATUN, TEOPUIN U 3aKOHOB

OK 07.
CopencrtBoBaTtb
COXPaHEHMIO
OoKpYyXatoLen
cpeapbl,
pecypcocbepexeH
N, NPUMEHSATb
3HaHuSA

06 n3meHeHnn
Knumara,
NPUHLMNBI
Bepexnueoro
Npoun3BoACTBa,
appekTnBHO
JencTeoBaTb

B Ype3BblYaHbIX
cuTyaumsx

JInyHOCTHbIE pesynbTaThl
AOSMKHbI OTpaXkaTb B YacCTu:
3KONOrn4yeckoro
BOCMNUTaAHUS: -
chopMUpOBaAHHOCTb
9KONOrM4Yeckomn KynbTypbl,
NOHNMaHne BNNAHUA
coumanbHO-39KOHOMUYECKNX
NpoLEeCCOB Ha COCTOSIHME
npupoaHomn

N coumanbHou cpeabl,
OCO3HaHue rnobanbHoro
XapakTtepa 3KONorn4eckmx
npobnew;

- NNaHUpOBaHME 1
OCYyLLEeCTBeHne JENCTBUN B
OKpyatoLlen cpefe Ha
OCHOBE 3HaHuA Lenen
YCTONYNBOro pasBUTUS
YenoBeYvecTBa;

- aKTUBHOE HenpuaTue
AENCTBUN, MPUHOCALLINX
BpeL OKpyXatlLlen cpeae;
- YMEeHMe NporHo3npoBaTh
HeGnaronpuaTHbIE
aKonornyeckune

MP6 5. NpuobpeTeHne onbiTa
NPUMEHEHNSA OCHOBHbIX METO40B
Hay4YHOro No3HaHus,
ncnonb3yemblix B 61onoruu:
HabnoaeHnsa N ONMCcaHNSA XUBbIX
cuUCcTeM, NPOLECCOB N ABNEHWUI;
opraHuMsauun u NpoBeneHUs
OMONOrM4YecKkoro sSKCNepuUMeHTa,
BbIABWXEHUSA TMNOTES,
BbISIBNIEHNS 3aBMCUMOCTU MeXay
nccnegyemMbiMn BENMYMHaMu,
06 BbACHEHNSA NONYYEHHbIX
pes3ynbTaToB U
dhopMynmnpoBaH1s BbIBOLOB C
NCMNONb30BaHNEM HaY4HbIX
NMOHATUI, TEOPUIN U 3aKOHOB.
MP6 6. CdhopMmnpoBaHHOCTb
YMEHUS BblAENATb
CYLLECTBEHHbIE NMPU3HAKK
BMPYCOB, KNETOK NpoKapuoT 1
3YKapMOT; OAHOKIETOYHbIX U
MHOTOKNEeTO4YHbIX OPraHN3MoB,
BMOOB, OMOreoLeHo30B U
3KOCUCTEM; OCOOEHHOCTH
npoueccoB oOMeHa BeLLECTB U
npeBpaLLeHnst SHEPrnn B KNeTke,
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nocneacTaus
npeanpuHMMaembIx
AencTBun, NpegoTepawaTb
nx;

- paclumpeHmne onbiTa
AesaTenbHOCTU
3KOSI0rM4yeckomn
HanpaBneHHOCTM.
MeTtanpegmeTHble
pesynbTaTtbl AOSKHbI
oTpaxarb:

Oenapgexue
yHUBEpCanbHbIMN
KOMMYHWUKaTUBHbIMU
JEeNCTBUAMM:

6) coBmecTHas
NEeATenbHOCTb:

- NOHUMaTb 1 UCNOMNb30BaTb
npeumyLLecTsa KOMaHgHOM
N nHanBMAayanbHon paboThbl;
- NPUHMMATb Lenu
COBMECTHOWN AEATENbHOCTH,
OpraHn3oBbIBaTb U
KOOpANHMpPOBAaTb AENCTBUS
Nno ee AOCTUXEHWUIO:
COCTaBNATb NNiaH AeNCTBUN,
pacnpeensitb ponu ¢
y4€TOM MHEHUI Y4aCTHUKOB
obcyxpaTb pesynbraTbl
COBMECTHOWM paboThl

doTOCUHTE3A, NNTACTUYECKOTO U
3HepreTnyeckoro obmena,
XeMOCUHTe3a, MMTO3a, Menosa,
OnnoAoTBOPEHUS, PA3BUTUSA U
pa3MHOXeHUs,
WHOMBMAYaNbHOro pasBUTUA
opraHu3ma (OHToreHesa),
6opbbbI 3a CyLlecTBOBaHME,
€CTeCcTBeHHoro otbopa,
BnaoobpasoBaHus,
NPUCNocobeHHOCTH
OpraHmM3MmoB K cpeae obutanus,
BITUAAHUA KOMMNOHEHTOB
3KOCMCTEM, aHTPOMOrEHHbIX
M3MEHEHUN

B 9KOCUCTEMAX CBOEN
MECTHOCTU, KpyroBopoTa
BELLECTB M NpeBpaLlleHme
3Heprumn B bmocdepe.

MP6 7. CdhopMnpoBaHHOCTb
YMEHMUS MPUMEHATb NONYYEHHbIE
3HaHNA Onsa 00bsACHEHUS
Omonorn4yeckmx NPoLLeccoB 1
SABMEHUN, AN NPUHATUS
NPaKTUYECKUX peLleHnn B
NOBCEAHEBHOMN XXWU3HU

C uenbto obecrnevyeHus
©e30nacHOCTM CBOEro 340pOBbS
N 300POBbS OKPYXKaOLLINX
nogen, cobnoaeHns 34opoBoro
obpasa Xn3Hu, HOPM rPaMOTHOroO
NnoBeAEHNsI B OKpy>KatoLLEen
npUpPogHOn cpeae; NoHMMaHue
HeobXxoAUMOCTHN UCMNONb30BaHUS
OOCTUXEHUN COBPEMEHHOMN
ovonornn n GuoTexHonornm Ans
pauMoHanbHOro
NpPUPOAONONb30BaHNSA

JInyHOCTHBLIE pe3ynbTaThbl.

JIn4yHOCTHbIE pe3ynbTaTbl peanu3auum nporpamMmbl BOCNUTaHUA Kon
(Oeckpurnmopnl) JINYHOCTHbIX
pe3ynbTaToB
peanusauuun
nporpammbl
OcosHatowwmi cebs rpaxaaHMHOM U 3aLUTHUKOM BENWKON CTPaHbI. NP 1
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[MposABNAOWNA aKTUBHYIO TPaKAAHCKY0 MO3ULMI0, OEMOHCTPUPYIOLLNKA
NPUBEPXXEHHOCTb MPUHLMMAM YeCTHOCTU, MOPAO0YHOCTU, OTKPbITOCTH,
9KOHOMMYECKM aKTUBHbIW M y4acTBYWOLWMW B  CTyOEHYEeCKOM W
TeppuTopuanbHOM camoynpasBneHnuu, B TOM YUCMEe Ha YCNoBUAX
pobpoBonbyecTBa, NPOAYKTUBHO B3aMMOOENCTBYIOLLUA N y4aCTBYIOLWNNA B
AeATEeNbHOCTM 0BLLECTBEHHbIX OpraHM3aunii.

npe 2

Cobntopatowmmn HOPMBbl npasonopska, cnegyoLwmnmn maeanam
rpaxkgaHckoro obuiectea, obecneveHnsa GesonacHocTu, npaB M cBobopn
rpaxgaH Poccun. JlosinbHbIM K yCTaHOBKAM U MNPOSIBIIEHUSM
npeacraBuTenen cyokynbTyp, OTNIMYAKOLWNIA X OT rPYNM C 4ECTPYKTUBHbLIM
W  OeBMaHTHbIM noBedeHMeM. [1eMOHCTpUpYKOLWMA  HenpuaTne wu
npeaynpexaaroLmnin coumanbHO onacHoe NoBeAeHNe OKpYKatoLLmX.

npP3

MposBNAWNA N AEMOHCTPUPYIOLLMIA  YBaXeHMe K nogaMm  Tpyaa,
OCO3HalLWNN  LEHHOCTb cobcTBeHHoro Tpyaa. Crpemsawmmica K
dopMUPOBAHNID B CETEBOM cCpede JMNYHOCTHO U NPOodEeCCMOHaNbHOro
KOHCTPYKTUBHOIO «LMdPOBOro cnenay.

nP4

[leMOHCTPUPYOLWLMA NPUBEPXKEHHOCTb K POAHOW KynbType, UCTOPUYECKOMN
namMsiTu Ha ocHoBe nbBM kK PoanHe, pogHOMy Hapoay, Manon poauvHe,
NPUHATUIO  TPAOAMUMOHHBLIX LEHHOCTEM MHOroHaumoHanbHOro Hapoga
Poccuun.

NP5

MposiBNSOWNIA YBaXXEHNE K N0ASIM CTapLUEro NOKONeHMs U roTOBHOCTb K
y4yacTuio B coLmManbHOM noaaepkke U BONOHTEPCKUX ABMKEHUSIX.

nPe

OcosHatowmm NMPUOPUTETHYIO LUIEHHOCTb JINYHOCTU YEJ10BEKA, yBa>Karou.|,m71
CO6CTBeHHyI-O N YYyXYIO YHUKAIIbHOCTb B Pa3J/IM4HbIX CUTyaUUAX, BO BCEX
doopmax 1 Buaax OesaTesibHOCTH.

ner

MposiBRsOWMM 1 OEMOHCTPUPYIOLLMA  YBaXKeHMe K NpeacTaBuUTeNsaM
pasfiMyHbIX 3THOKYIbTYPHbIX, COUMarnbHbIX, KOH(PECCUOHAarbHbLIX U UHbIX
rpynn. ConpuyacTHbIN K COXPaHEHWUIo, MPEYMHOXEHUI0 M TPaHCnAauMm
KynbTYPHbIX TpaguumMi M LEHHOCTEN MHOroHauMOHarIbHOr0 POCCUNCKOro
rocygapcTea.

NP 8

CobGnogatowmin 1 nponaraHanpyLWMii npasuna 340poBoro n 6esonacHoro
obpasa Xu3HW, cnopTa; npegynpexgawwmin numbo npeoaoneBaomi
3aBMCUMOCTUN OT ankorons, tabaka, NCMXOaKTUBHbIX BELECTB, a3apTHbIX
urp u 1.4. CoxXpaHsoLWmMA NCUXONOrMYECKYd YCTOMYNMBOCTb B CUTYaTMBHO
CMNOXHbIX NN CTPEMUTENBHO MEHSIIOLLNXCHA CUTYaLMsX.

ne9

3aboTawmncsa o 3awmte OKpyxawwen cpefbl, COBCTBEHHOM U Yy>KON
6esonacHocTH, B TOM Yncne umdpoBON.

nP 10

[MposBNAOWNA yBaXXEHME K ICTETUYECKMM LEHHOCTAM, obnagaromnm
OCHOBaMM 3CTETMYECKOM KYNbTYpbl.

ne 11
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MpUHMMaOLWNN CEMENHble LEHHOCTU, FOTOBbIN K CO34aHUI0 CeMbU W

BOCMNUTAHUIO OeTel; OeMOHCTPUPYIOLWNA HENpPUSATME Hacunna B Cembe, nP 12
yxoga OT POAWTENbCKOW OTBETCTBEHHOCTW, OTKasa OT OTHOLUEHWA CO
CBOUMU AEeTbMU U UX (PUHAHCOBOrO COAEPXKaHUS.
5.COAEP>XAHUE YYEBHON AUCLUNNUHDI
Bua yye6HoM paboThbl O6bem
yacoB
O61bem obpasoBaTenbHOM NporpaMmmbl 74
O6sa3aTenbHas ayauTopHasl y4e6Hasa Harpy3ka (Bcero) 72
B TOM yucne:
TeopeTU4eckmne 3aHATUSA 42
npakTnyeckne 3aHAaTnA 26
nadopaTopHble 3aHATUSA 4
BHeayauTopHasa camoctosiTenbHasa pabora obyvatowerocs (Bcero) -
UtoroBsas atrectauusa B chopme anddepeHuMpoBaHHOro 3a4yéra 2 2

cemecTp
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6. TEMATUYECKOE NIAHUPOBAHUE

HanmeHoBaHue CopepxaHue yyebHoro marepmana n opmbl O6bem Koabl
pa3fenos u Tem opraHuMsauumn aeaTenbHOCTU oby4aromxcs yacoB KOMNeTeHUUH,
¢opmMupoBaHuio
KOTOPbIX
cnocob6cTByeT
anemMeHT
nporpamMmmbil
1 2 3 4
Paspgen 1. Buonorua kak Hayka. XKXuBble cMcteMbl U UX opraHusauus 2
Tema 1.1. CopeprxaHue y4ebHoro matepmana 2
Buonoruns B Buonorms — Hayka o xuBon npupoge. CsaAsn Ouonormm ¢ o6LECTBEHHBLIMU,
CUCTEME HayK. TEXHUYECKUMN U AOPYrMMW €CTEeCTBEHHbIMU Haykamu, cunocoduen, penuruen,
Obuwas 9TUKOW, 3CTETUKOM U npaBoMm. Ponb 6uonorum B hopmMMpOBaAHUM COBPEMEHHOM
XapakTepucTtuka Hay4HOM KapTuHbI Mupa. Cuctema BUONOrMYecKnx Hayk.
XN3HN MeTogbl MO3HaHMS XUBOW npupoabl (HabniogeHwe, 3KCNEPUMEHT, onucaHue, OK-02
n3mepeHune, Knaccudukaums, MoaenupoBaHue, cTaTuctudeckas obpaboTka JIP 1-J1IP 12
OaHHbIX).
Xusble cuctembl (brocncTembl) kak NnpeameT udydeHus uonorun. OTIMYNE XKUBbIX
CUCTEM OT HeopraHmyeckon npupoabl. CBoncTBa Buocnuctem m nx pasHoobpasue.
YpoBHWM opraHmsaumm OGUOCUCTEM: MOSMEKYNAPHO-FreHETUYECKUA, KINETOYHbIN,
OpraHU3MeHHbIN, nonynaLMOHHO-BUAOBOW, 9KOCUCTEMHbIN (6vo -
reoLeHoTnYeckuin), GnocgepHbin
Paspgen 2 XuMmun4yecknm coctaB U CTPOEHUE KNeTKU 10
Tema 2.1. CopepxaHune yyebHOro matepuana 2
XvMn4yeckui coctaB | XMMUYECKMIA  COCTaB  KNeTKU. XUMUYECKMe  3feMEeHTbl:  MaKpO3NIeMEHThI,
kneTkun. Boga MUKPO3neMeHTbl. Boga n MuHepanbHble BewecTsa. PyHKLMM BOAbI M MUHEParibHbIX
N MUHeparbHble BeLecTB B kneTtke. [ogaepxxaHme ocMoTnyeckoro 6anaHca
BellecTBa. Benkun. CoctaB u cTpoeHne O6enkoB. AMWHOKMCAOTbI — MOHOMepbl 6enkos.
Tema 2.2. HesameHuMMble U 3aMeHUMble aMUHOKUCIIOTbl. AMUHOKUCIOTHBLIA COCTaB. YPOBHMU OK-01, OK-02,
Buonornyeckn CTPYKTYpbl ©€enkoBoW Monekynbl (MepBu4YHasi, BTOPUYHAs, TPETUYHAs U OK-04
BaXXHble yeTBEPTMYHAsA CTPyKTypa). Xumudeckne cBoucTBa 6GenkoB. bBuonornyeckue JIP 1-J1P 12

18




XUMU4eckmne dyHKUuMn BenkoB. PepmeHTbl — 6Ouonornveckne katanmsatopbl. CTpoeHue

coeuHeHns depMeHTa: aKTMBHbIM LEHTp, cybcTpatHas cneunduyHocTb. KodepmeHThl.
ButamuHbl. OTnnyms doepmMeHToOB OT HEOPraHMYeCKMUX KaTanm3aTopos.
YrneBoabl: MoHOcaxapuabl (rnwoko3a, pubosa u gesokcnpubosa), gucaxapuabl
(caxaposa, nakTo3a) W nonucaxapuibl (Kpaxman, TrfIMKoreH, uenmnonosa).
Buonornyeckne cyHKuMn yrnesoos. Jlunuabl: Tpurnuuepuasl, dochonunuasl,
ctepovabl. mapodunbHo-rmapodobHble cBoncTBa. buonornyeckme QyHKUUK
nunupoB. CpaBHeHWe yrneBoaoB, 6enkoB U NUNMAOB Kak MCTOYHWUKOB 3HEPruw.
HyknenHosble kucrnotbl: OHK n PHK. Hykneotngbl — MoHOMepbl HYKNEWHOBbIX
kncnot. Ctpoenune n yHkunn OHK. Ctpoenune n cdoyHkummn PHK. AT®: ctpoeHue n
YHKLNN
[MpakTnyeckoe 3aHsaTHE
Ne 1 «buonorumdeckas ponb MuUHepanbHbIX BewectB B obecnevyeHun
XU3HEOEeATEeNbHOCTM OpPraHn3MoB, MposiBrieHns gucbanaHca MuHepanbHbIX
9N1EMEHTOB»
JTaBopaTtopHble 3aHATUA (Ha BbIGOp NpenoaasaTens)
Ne 1 «Onpegenexve ButammHa C B NpoAyKTax NUTaHUsA»
nnun «OnpegeneHne HanMuusa Kpaxmarna B NpoayKTax nutaHus»
nnun «f'magpouneHo-rmapodobHble CBOMCTBA NUMUAOBY
nnun «MaydeHmne katanmTMyeckon akTMBHOCTM (bepMeHTOB (Ha npumepe amunasbl
nnNun Katanasbl)»

Tema 2.3. CopepxaHune yyebHoro matepuana
CTpyKkTypHO- LinTonoruns — Hayka o kneTtke. Kneto4yHasa Teopusi — npumep B3auMoaencTBus uaen
dyHKUMOHaNbHas | n pakToB B HAy4YHOM NO3HaHUKW. MeToabl N3y4yeHus KNeTKu.

OopraHmn3auua KrieTok

KneTtka kak uenoctHaa xuBas cuctema. O6wimne npu3HakM KNeTok: 3aMKHyTas
HapyxHas membpaHa, monekynbl [JHK kak reHeTuyeckumin annapaT, cuctema
cuHTe3a bernka.

Tunbl KNEeToK: aykapuoTnyeckass u npokapuotTnyeckas. OCobeHHOCTN CTpOoeHus
npokapuoTudeckon  knetkn. KnetoyHaas  cteHka  Gaktepuin.  CTpoeHue
ayKapuoTnyeckom KneTkn. OCHOBHbIE OTNNYNA PaCTUTENbHOM, XXUBOTHOW U rPUBHOM
KneTkun. NoBEepXHOCTHbIE CTPYKTYPbl KIETOK— KNeToYHasa CTEHKa, rMMKOKanuKe, Ux
dyHKumn. MNnasamartnyeckaa membpaHa, ee CBONCTBA U OYHKLINN.
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LUuntonnasma n ee opraHouabl. OgHomembpaHHble opraHomgbl knetku: JIlC,
annapat  [onbmpxu, nM30COMbI.  [MoNyaBTOHOMHbIE — OpraHougbl  KMNeTKu:
MUTOXOHOPWK, nnactTuabl. [lpoucxoxgeHne MUTOXOHOPUMA W nnactug. Buabl
nnactug. HememOpaHHble opraHougbl KIeTKu: pubOCOMbI, KIETOYHbIA LEeHTp,
LEeHTPUONN, PECHUYKU, XIYTUKN. PYHKLIMN OpraHOMAOB KneTkn. BknoyeHus.

Aopo — perynatopHbin ueHTp kneTkn. CTpoeHue sgapa: agepHas o6onouka,
Kapuonsniasma, XpoMaTuH, 4pbILKO. XpOMOCOMBbI. TpaHCNOPT BELWECTB B KNeTke

JTabopaTopHble 3aHATMA (Ha BbIGOp npenofasaTtens)

Ne 2 «CTpoeHue KneTkn (pacTeHusi, XMBOTHbIE, TPUBLI) MU KNEeTOYHble BKIHOYEHUSN
(kpaxman, KapoTMHOUAbI, XNOPONMAAaCTbl, XPOMOMNACTbI)»

nnn «MM3yyeHne CTPOEHUS KNEeTOK pacTeHur, >XMBOTHbIX M ©OakTepun noa
MUKPOCKOMOM Ha rOTOBbIX MUKpONpenapaTtax 1 ux onMcaHne»

nnu «lpoHnuaeMocTb MembpaHbl (NNasMonua, 4ennasmonna)»

Pa3pen 3. XKusHepeATenbHOCTb KINeTKU

(00}

Tema 3.1.
OOMeH BellecTB
N NpeBpaLleHne

SHeprum

B KNneTke

CopepxaHune yyebHoro matepuana

O6meH BelwecTB, unu metabonuam. Accumumnaums (NNacTUYeckuin obmeH) u
anceummnnaums  (sHepretnyecknn obmeH) — OBe CTOPOHbI €AMHOro npouecca
meTabonuama. Ponb 3aKOHOB COXpaHeHUsl BellecTBa U SHEpPrMn B MOHUMaHWUK
meTabonuama. Tunbl obMeHa BellecTB: aBTOTPOMHbLIA U reTepoTpodHbIn. Posb
epmeHTOB B OOMEHe BeLLEeCTB U NpeBpalleHnn 3Heprun B knetke. PoTocuHTES.
CBetoBad wn TemHoBass asbl @QoTocmHTe3a. Peakumm ¢oTOCUHTE3A.
O heKkTnBHOCTL POTOCUHTE3A. 3HaYyeHMe POTOCUHTE3a ANSA XU3HM Ha 3emne.
BrnivsHne ycnoBun cpegbl Ha GOTOCUHTE3 UM CNOCOObI  MOBLIWEHUS €ero
NPOAYKTUBHOCTU Y KyNbTYPHbIX pPacTeHUW. XeMOCUHTE3. XeMOCUHTEe3upyloLne
GakTepun. 3Ha4YeHne XeMOCUHTE3a A4S XKU3HN Ha 3emre.

OHepreTnyeckun obmeH B kneTke. PacwenneHue BelwlecTs, BblAeNeHne WU
aKKyMynmpoBaHue 3Heprumn B kneTke. JTanbl dHepreTudeckoro obmeHa. Mmukonms.
BpoxeHne n ero Buabl. KncrnopogHoe OKUCNEHWE, UKW KNEeTOYHOE [AblXaHue.
OxkucnutenbHoe ocdopunnpoBanmne. AppeKTUBHOCTb 3HEPreTn4eckoro obmeHa

Tema 3.2.
BuocuHTes benka

CopepxaHune yyebHOro matepuana

Peakumn matpunyHoro cuHTtesa. 'eHeTuyeckas nHgopmaumna n OHK. Peanunsauus
reHeTn4yeckon uHpopmaumm B KneTke. [eHeTM4yeckurm Ko W ero CBOWCTBA.

OK-01, OK-02,
OK-04
nP1-11P 12
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TpaHckpmnuma — maTpudHbii cuHTed PHK. TpaHcnauus — buocnHtes 6enka. Otanbl
TpaHcnaumn. KogupoBaHue ammHOKMCnoT. Ponb pubocom B GuocuHTese benka

[MpakTnyeckoe 3aHaTne 2
Ne 2 «PelweHne 3agay Ha onpegeneHne nocrneaoBaTenbHOCTU HYKIEOTUA0BY
Tema 3.3. CopepxaHune yyebHoro matepuana 2
Bupycel HekneTouHble ¢opMbl XuM3Hu — Bupycbl. Wctopua oTkpbitua supycos (4. W.
MBaHoBckuin). OCOBEHHOCTU CTPOEHUS U JKU3HEHHOro  LMKra BUPYCOB.
Baktepnodarn. bonesHn pacTeHun, XMBOTHbIX W YerioBeKa, Bbl3blBaeMble
Bupycamu. Bupyc nmmyHopeduumta yenoseka (BUY) — Bosbyautens CllA[a.
lMpodhunakTrka pacnpoCTpaHeHMs1 BUPYCHbIX 3aboneBaHnn
Pasgen 4. PaamHOXeHMe n nHauBuayarnbHoOe pasBuTUe OpraHM3mMoB 6
Tema 4.1. CopepxaHune yyebHoOro matepumana 2
KU3HEHHbIV UMKN | KNeTOYHbIN UMK, UMW XKU3HEHHbIN unkn knetku. MHTepdasa n muTos. MNpoueccs,
KNeTKn npoTekawowune B uHTepdase. Pennukauua — peakums matpuyHoro cuHtesa OHK.
CTtpoeHne xpomocoM. XpPOMOCOMHbIN Habop — kapuoTun. [OunnouaHblin un
ranfongHbli  XpOMOCOMHbIE Habopbl. XpomaTtuapl. LiuTonormyeckue OCHOBbI
Pa3MHOXEHUA M WHOVBWUAOYaNbHOIO pPa3BUTUA OpraHuU3MoB. [leneHne Knetkn —
muTo3. Ctagum mutosa. lNpoueccel, Npoucxogsawme Ha pasHbiX CTagusax MUTosa.
Bruonornyeckui cmbicn mutosa. lNporpammupyemas rubens KneTku — anonTtos.
Tema 4.2. CopeprxaHune y4ebHoOro matepmana 2
dopmbl dopmbl pasMHOXeHUs opraHusmoB: 6ecrnornoe M nonosoe. Buabl 6ecnonoro OK-01, OK-02,
pa3MHOXeHUs pa3MHOXEHUs: [OeneHne HagBoe W MNOYKOBaHWEe OAHO W MHOFOKMETOYHbIX, OK-04
OpraHvM3moB. cnopoobpasoBaHue, BereTaTMBHOE pa3MHOXeHMWe. VICKyCCTBEHHOE KMOHMpOBaHne ne 1-nP 12
Tema 4.3. OpraHn3MoB, ero 3Ha4YeHue ong cenexkummn.
WNuamsuayansbHoe | [MonoBoe pasMHOXeHue, ero otnumumsa ot 6ecnonoro. Menos. Ctagum menoasa.
pasBuTtue Mpoueccol, npoucxoadawumne Ha ctagusix menosa. NoBegeHne XxpomMocomMm B MENO3eE.
OpraHuM3moB KpoccuHrosep. buonornyeckum cmbiCn M 3HadeHMe Menosa. [ameToreHes —

npouecc 00pa3oBaHUA MOMOBbIX KAETOK Yy XXMBOTHbIX. [lonoBble kenesbl:
CEMEHHMKM N AndHMKN. O6pasoBaHue M pasBUTUE MOMOBbIX KMETOK — ramer
(cnepmartosoung, anuekneTka) — cnepmaTtoreHes un ooreHe3d. OCO6eHHOCTU CTPOEHUS
ANLIEKNETOK 1 cnepmato3ongoB. OnnogoteopeHue. MNapTeHoreHes.

WHanBuayansHoe pa3suTtue (oHTOreHes). OMmOpuroHarnbHoe passutue
(ambpuoreHes). OTtanbl 3MOPUOHANBHOrO Pas3BUTUS Y MO3BOHOYHbLIX >XUBOTHbIX:
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apobneHue, racTpynsuus, opraHoreHes. lMocTtambpuoHanbHoe pasBuTue. Tunbl
NOCTAIMOPMOHANbLHOIO pPasBUTUS: NpPsIMOe, HenpsiMoe (NMYnHOYHOoe). BrnusHue
cpedbl Ha pasBuTME OPraHM3MoB; PaKTOpbl, CNOCOOHbIE BbI3blBaTb BPOXAEHHbIE
ypoactea. PocT n passutne pacteHnin. OHTOreHes LBETKOBOrO pacTeHNS: 4BONHOE
ONJSIO4OTBOPEHNE, CTPOEHNE CEMEHM, CTAANUN Pa3BUTUA

MpakTnyeckne 3aHATUA

Ne 3 «MHekunoHHble 3aboneBaHns 1 3aNUAEMUM B UICTOPUN YENOBEYECTBAY.
Ne 4 «BakuuHauus kak npodunakTnka MHPEKUNOHHbIX 3aboneBaHniny

Paspgen 5. HacnegcTtBeHHOCTb U U3BMEHYUBOCTbL OPraHU3MoOB

12

Tema 5.1.
3aKOHOMEepPHOCTH
HacnegoBaHuS.

Tema 5.2.

CuenneHHoe
HacnegoBaHue
NPU3HaKoB

CopepxaHune yyebHoro matepuana

MpeomeT n 3agayn reHeTukn. Ponb uutonormm v amOpuonormm B CTaHOBMEHUN
reHeTUKKN. Bknag poCcCUNCKMX 1 3apyOeXHbIX YYEHbIX B pa3BuTME reHeTUkn. Metoapl
reHeTUKn (rmbpunaonornvyecknin, UMTOreHeTUYEeCKUN, MOSIEKYNAPHO-TEeHETUYECKNI).
OCHOBHble reHeTn4eckne MNOHATUA. [eHeTnyeckass CUMMBOMMKA, UCMNONb3yemMas B
CXeMax CKpeLLnBaHuN.

3aKOHOMEPHOCTN HacnegoBaHMs MPU3HAKOB, YcTaHoOBNEHHble [. MeHgenewm.
MoHornbpmngHoe ckpewwmBaHne. 3akoH eguHoobpasna rmMbpuaoB NepBOro
nokoneHus. NpaBuno AOMMHUPOBaAHNA. 3aKOH pacLLenfnieHns Npu3Hakos. [MnoTesa
YncToTbl ramet. [lonHoe W HenonHoe AoMuHMpoBaHue. OurnbpugHoe
CKpelumBaHue. 3akoH HEe3aBNUCUMOro HacnegoBaHuA NPWU3HAaKOB.
LinToreHeTnyeckme OCHOBbl AUMMOPUAOHOIO CKpewmBaHus. AHanuaupyollee
cKkpelumBaHue. Micnonb3oBaHne aHanm3npytoLLEero CKpeLLmMBaHna ans onpeaenexHms
reHoTuna ocoown.

CuenneHHoe HacnegoBaHue npu3HakoB. Pabota T. MopraHa no cuenmneHHOMY
HacnegoBaHUK reHoB. HapyweHue cuenneHuss reHoB B peaynbraTte
KpoCcCcuHroBepa. XpoOMOCOMHas Teopust HacneaCcTBEHHOCTU. [[eHeTMYeCcKme KapThbl.
eHeTuka nona. XpOMOCOMHOe onpefeneHne nosia. AyTOCOMbI W MONOBbIE
XpoMocoMbl. [lOMorameTHble W retTeporameTHble opraHu3mbl. HacneposaHue
NPWU3HaKOB, CLLENSIEHHbIX C NOSIOM

IMpakTnyeckoe 3aHsaTHE

Ne 5 PeweHne 3agad Ha onpegeneHne BepPOATHOCTU  BO3HUKHOBEHUS
HacneaCcTBEHHbIX NPU3HAKOB NP MOHO-, AU-, NONIUIMOPUAHOM N aHanU3MpyoLLEeM
CKpeLuMBaHNN, COCTaBNEHNE reHOTUMUYECKNX CXEM CKpELLMBaHNSA

OK-01, OK-02,
OK-04
JIP1-JIP 12
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I'IpaKqueCKoe 3aHATNE

Ne 6 PeweHne 3agady Ha onpegeneHve BepPOATHOCTM  BO3HUKHOBEHMUS
HacneacTBEHHbIX MPU3HAKOB MNpPWU  CUENSEeHHOM HacnegoBaHuK, COCTaBliEHUE
reHOTUNNYECKNX CXEM CKpELLMBaHUSA

Tema 5.3.
3akoHOMEepPHOCTH
N3MEHYMBOCTHU
Tema 5.4.
"eHeTuka Yenoseka

CopgepxaHune yyebHoro matepuana

M3meHunBocTb. Buabl M3MEHYMBOCTU: HeHacneACTBEHHas WM HacnenCTBEHHas.
Ponb cpeabl B HeHacnegCTBEHHOW  M3MEHYMBOCTU.  XapakTepucTuka
MOANUKALNOHHON U3MEHYMBOCTUN. BapnaumoHHbI psaa v BapuaumMoHHas Kpusas.
Hopma peakuuun npusHaka. KonuyecTBeHHble M KavyeCTBEHHblE MNPU3HAKM U KX
Hopma peakunn. CBonctea MoAMGPUKALNOHHON N3MEHYMBOCTM.

HacnegctBeHHasi, wunuM reHoTMnMyeckad  M3MeHYMBOCTb.  KombBuHaTuBHas
n3mMeH4MBoCcTb. Meno3 wn nonoBoM npouecc — OCHOBa KOMOMHaTMBHOW
n3mMeH4mBoCcTN. MyTaunmoHHas M3MeHYNBOCTb. Knaccudukauunsa myTtauumi: reHHble,
XPOMOCOMHbIE, reHOMHble. HacToTa 1 nNpuynHbl mytaumn. MyTtareHHble ¢oakTopbl.
3aKkoH rOMOSIOrMYECKNX psgos B HacneacTBEHHOM N3MEHYMBOCTHU
H. L. BaBunosa.

"eHeTuka yenoseka. Kapnotun yernoseka. OCHOBHble METObl FEHETUKN YenoBeka:
reHearnorm4eckun, OnNM3HeLoBbIN, LIMTOreHEeTUYECKNN, Ornoxnmmnyeckmn,
MOJIEKYNSAPHO-TEHETUYECKUN. CoBpemeHHoe onpegeneHve reHoTuna:
NOSTHOreHOMHOE CEeKBEHWPOBaHWE, reHOTUNMPOBaHUE, B TOM 4YUCMEe C MOMOLLbIO
MUP-ananu3a. HacneactBeHHble 3aboneBaHUs 4ernoBeka: reHHole 60nesHn,
B6onesHn ¢ HacneacTBEHHOW MNpPeapacnosiOXEHHOCTbH, XPOMOCOMHbIE GOnesHu.
ComaTuyeckme u reHepaTuBHble MyTauun. CTBOSOBble KMeTKU. [MpuHUMNbI
300poBoro obpasa XusHu, ANarHOCTUKK, NPOMUNAKTUKM U NEYEHNs] rTeHeTUYECKNX
bonesHen. Meguko-reHeTMYecKoe KOHCYNbTUpoBaHWe. 3HavyeHue MeOULMHCKOW
reHeTVKM B NpeaoTBpaLleHUN 1 NevYeHnn reHeTndecknx sabonesaHnn YenoBeka

[NpakTnyeckoe 3aHsaTHE

Ne 7 PeweHne 3agay Ha onpedeneHne BepOSITHOCTM  BO3HUKHOBEHMS
HacneACTBEHHbIX NPU3HAKOB NPV pasfMyHbIX TuUMNax B3aUMOAEWCTBUS TEHOB,
COCTaBMEHNE rEHOTUMUYECKNX CXEM CKpeLLMBaHUS

MpakTnyeckoe 3aHsATHE

Ne 8 «CocTtaBneHue 1 aHanM3 poaoCroBHbIX YerioBeka»
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Pa3pen 6. OBontouuoHHasa buonorua

(o]

Tema 6.1.
OBOMOLIMOHHANA
Teopus
N ee MecTto
B Bmuonorun.
Tema 6.2.
Mwukpoasontoums

CopepxaHune yyebHoro matepuana

Mpennockbinkn BO3HUKHOBEHNSA 9BOSIOLNOHHOM TEOPUKN. OBOSTIOLMOHHAA Teopus n
e€ mecTo B Buonormn. BnusiHne aBONOLMOHHON TEOPUN Ha pasBuTME Bronorum um
apyrmx HayK. CsupgetenscTBa 3BONHOLMN. ManeoHTONOrM4YeCKNE:
nocrieqoBaTesibHOCTb MOSIBIEHNA BWOOB B MarieoOHTONOrMYeCcKoOn IeTonucu,
nepexoaHble oopmbl. bruoreorpadguyeckue: cxoacTBo M pasnudmne dayH n drop
MaTEpPUKOB N OCTPOBOB. OMOpMONOrMyeckme: cxoacrtea U pasnuuns aMOpuoHoOB
pasHbIX BMOOB MO3BOHOYHbLIX. CpaBHUTENTbHO-aHAaTOMUYECKNE: TOMOJSIOrUYHbIE,
aHanorun4Hole, pyaAuMeHTapHble opraHbl, aTaBU3Mbl. MonekynsapHo-
BMoOXMMMYeckne: CxOACTBO MEXaHM3MOB HacnegCTBEHHOCTM U OCHOBHbIX
MeTabonmMyecknx nyTen y BCex X1BbIX OPraHM3MoB.

OBontounoHHasa Teopusa Y. JapsuHa. NMpegnockbinkym BO3HUKHOBEHUS AapBUHU3MA.
Asvxywme cunbl asonoumm Bugos no [JapeuHy (M36bITOYHOE pasMHOXEHME MNpu
OrpaHMYeHHOCTN pPecypcoB, HeornpedenéHHass W3MEeHYMBOCTb, 6opbba 3a
CyLLIeCTBOBaHMe, eCTeCTBEHHbIN 0TOOP).

CuHTeTnyeckasa Teopus aonwoumm (CT3) M e€é OCHOBHblE MNOSNOXEHUS.
Mukpoasontouus. lNonynsauna kak eguHuLa BMaa 1 9BOMIOLUN.

OswxyLime cunbl (dpakTopbl)aBonoumm BMAOB B npupoae. MyTaumoHHbIM npouecc
M KOMOMHaATMBHASA W3MEH4YMBOCTb. [lONynsUMOHHbIE BOMHbBI W OpPEend reHOoB.
N3onsaumsa n murpauus. EctectBeHHbIV 0TOOP — HanpaBnsoLWmMin akTop 3BOSTHOLNN.
dopmbl ectecTBeHHOro otbopa. MNpncnocobneHHOCTb OPraHM3MOoB Kak pesyrnbTaT
agonwoumn. lNpumepbl  npucnocobneHnn y opraHuamoB. ApomMopdosbl U
ngnoagantaumn. Bug n Bugoobpasosanue. Kputepum Buaa. OCHOBHblE hOPMBbI
B1oo0pa3oBaHus: reorpaguyeckoe, aKonornyeckoe

Tema 6.3.
Makpoaontouns

CopepxaHue y4ebHoro matepvana

Makpoagontoums.  Popmbl  aBonwouun:  puneTnyeckas,  OMBEPreHTHas,
KOHBEpreHTHas, napannenbHas. HeobpaTnmMocTb 3B0NHOLMM

lMpakTnyeckoe 3aHATME (Ha BbIOOp NpenogaBaTens)

Ne 9 «CpaBHeHne B1AoB No MOpPKOsIorM4eckoMy KpUTepuro»
nnun «OnmncaHne NPUcNocobNeHHOCTN OpraHn3mMa 1 ee OTHOCUTENbHOMO XapakTepay

OK-01, OK-02,
OK-04
ne1-npP 12

Paspen 7. Bo3HUKHOBeHUe 1 pa3BUTUE XNU3HU Ha 3emne

OK-01, OK-02,
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Tema 7.1.
3apoxaeHue
N pasBUTUE XKN3HU

CopepxaHune yyebHoro matepuana

[oHay4Hble npeacTaBneHns O  3apoXAeHuM XuM3HW. HaydHble runoTesbl
BO3HMKHOBEHMSI XM3HM Ha 3emne: abuoreHe3 W naHcnepmus. Xumudeckas
aBonounda. ABUOreHHbIN CUHTE3 OpraHMYeckMx BeLLeCTB U3 HeopraHU4ecKux.
JKcnepMMeHTanbHoe NoaTBePXAeHNe XMMNUYeckon asornounn. HavyanbsHble aTanbl
6uonorudeckon apontoumn. M'mnotesa PHK- mupa. dopmupoBaHne membpaHHbIX
CTPYKTYP W BO3HUKHOBEHWE MPOTOKNETKN. [lepBble KMEeTKM U UX IBOMOUMS.
dopMmnpoBaHME OCHOBHbIX FPYMM XUBbIX OPraHN3MOB.

Passutne xwm3Hm Ha 3emne no apam u nepuogam. KaTtapxen. Apxenckass wu
npoTepo3onckass apbl. [laneos3onckas 3pa W €€ nepuoabl: KEMOPUICKUN,
OPAOBUKCKUW,  CUINYPUUCKUA,  OEBOHCKUW,  KaMEHHOYrofbHblA,  NEPMCKUMN.
Me3so3sonckasa apa U e€ nepuoabl: TPUacoBbIN, OPCKUKA, MenoBon. KanHosonckas
3pa 1 e€ nepuoabl: NaneoreHoBbIN, HEOreHOBbIN, aHTPONOreHOBbIN.

Tema 7.2.
Cuctema
OpraHn4yeckoro
Mupa.
MpoucxoxaeHune
yernoBeka —
aHTPOMOreHes.
Tema 7.3.
OcHoBHble cTagunu
3BOMOLUMMN
yenoBeka

CopepxaHune yyebHoro matepuana

Cuctema opraHudeckoro Mupa Kak oTpaxeHne aonioumn. OCHOBHbIE
cucTtemaTudeckue rpynnbl OpraHM3MoB. XapaKTepUCTMKa KnmumMmaTta 1 reoniorm4eckmx
npoueccoB. OCHOBHble 3Tanbl 3BOMOLUM PACTUTENBHOIO M XMBOTHOMO MUpa.
ApomMopd03bl Y pacTeHU U XUBOTHbIX. [losiBNeHne, pacuBeT U BbIMUpPaHWUE rpynn
XUBbIX OPraHM3mOB.

OBonuUMA 4yenoBeka. AHTponornorns kKak Hayka. PasButue npeactaBneHun o
npoucxoxageHnn denoseka. MeTogbl u3yyeHust aHTpornoreHesa. CxopcteBa w
pasnuunsa 4erioBeka W KMBOTHbIX. CuCTemMaTMyeckoe MONOXEHNEe YernoBeka.
[swxyime cunbl (haktopbl) aHTponoreHesa. HacnegcreeHHass M3MEHYMBOCTb U
€eCTeCTBeHHbIN 0T6op. ObLiecTBEHHbIN 06pa3 XN3HW, U3rOTOBNEHNE Opyaun Tpyaa,
MbILLSIEHWE, peub.

OcHOBHblE CTagMm M BETBU 3BOMIOLMW YenoBeka: aBcTpanonuteku, Yenosek
ymensin, Yenosek npsamoxogsawmn, Yenosek HeaHgepTtanbckun, Yenosek
pasyMHbI COBpPeMeHHOro Tuna. Haxogkum unckonaemblXx OCTaHKOB, BpeMs
cywiecTtBoBaHus, obnacTb pacnpocTpaHeHusi, 06bEM rofnoBHOro Mo3ra, obpas
XWU3HW, Opyaus.

Yenoseueckne pacbl. OcHoBHble Bonbline packl: eBponeonaHas (eBpasunnckas),
Herpo-aBCcTpanougHas (akBaTopmanbHas), MOHronoungHas (asnatcko-
amepukaHckas). YepTbl npucnocobneHHOoCTN NpeacTaBuTeNnen YenoBeyecknx pac K
YCNOBUSIM CyLLleCTBOBaHMsA. EAMHCTBO YernoBeyeckux pac. Kputuka pacmnsma

OK-04
ne1-np 12
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lMpakTnyeckoe 3aHATUE (Ha BbIGOp NpenogaBaTens) 2
Ne 10 «Bpems u nyTn pacceneHnsa YenoBeka no nraHeTe»
nnn «lMpmncnocobneHHoCTb 4YenoBeka K pasHbiM yCrnoBuaAM cpeabl. BnusHue
reorpacuyeckomn cpegbl Ha MOpPOIOrnio 1 PU3NONOTUID YeNnoBeEKa»
Paspgen 8. OpraHu3mbl n okpyXxawujaa cpega 4
Tema 8.1. CogeprxaHue y4ebHOro matepmana 2
Qkonorus JKonornsa Kak Hayka. 3agadm wn pasgenbl akonormn. MeTtoabl 3KONOrm4eckmx
kak Hayka. Cpefpbl | nccnegoBaHuii. QKONOrMYeckoe MMPOBO33peEHME COBPpeMeHHOro Yyenoseka. Cpeabl
XKN3HW. obuTaHus OpPraHn3moB: BOAHas, Ha3eMHO-BO3aYyLUHas, NOYBEHHas,
Qkonornyeckue BHYTpMOpPraHMaMeHHas. Jkonormyeckune aktopbl. Knaccmgukaumnsa aKonormyeckmx
dakTopbl. akTopoB:  abuoTunyeckme, BuoTMYeckMe U aHTpomnoreHHble. [encreue
Tema 8.2. 9KOMOrmMyecknx akTopoB Ha opraHuambl.AbuoTnyeckme akTopbl: CBET, OK-01. OK-02
JKonornyeckme Temnepatypa, BnaxHocTb. dotonepuogusm. [MpucnocobrneHns opraHu3MoB K OK-0 4’ OK-O7’
XapaKTepucTUKu aenctenio  abmotmyeckmx aktopoB. buonorumdeckne putmbl. BuoTudeckne ne 1:J1P 12
nonynsauumn dakTopbl. Buabl 6UOTUYECKMX B3aMMOAEWCTBUA: KOHKYPEHUUS, XULLHUYECTBO.
Mapa3nutnam, MyTyanuam, KOMMeHcanuam (KBapTUMpaHCTBO, HaxnebHM4ecTBo),
ameHcanuam, HeuTpanuam. 3HadeHne OUOTUYECKMX B3aMMOAENCTBUN Ons
CYyLLIECTBOBaHMS OPraHn3mMoB B NPUPOAHbIX coobLLecTBax.
JKonornyeckme xapakrepuctuku nonynauuun. OCHOBHble nokasaTtenu nonynauuu:
YMCMEHHOCTb, MMOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauus.
OnHamuka YMCneHHOCTN Nonynaunmn n eé perynauus
[MpakTnyeckoe 3aHATUE 2
Ne 11 «[Mogcy€Tt NNOTHOCTM NONYNALMA pasHbiX BULOB pacTEHUN»
Pazpgen 9. CoobLiecTBa 1 3KONOrM4eckue CUCTEMbI 10 OK-01, OK-02,
Tema 9.1. CopepxaHue y4ebHoro marepuana 4 OK-04, OK-07
CoobuiecTsa CoobL1ecTBO opraHM3amMoB — 6uoueHos. CTpykTypbl 6uoLeHo3a: BuaoBsas, ne 1-1pP 12
OpraHn3mos, NpOCTpaHCTBEHHAs, Tpodumyeckasa (nvweBas). Buabl-gomMuHaHTbl. CBA3M B
3KOCUCTEMBbI. bnoueHo3se.
Tema 9.2. QKonormyeckme cnuctemMol (akocuctemsl). NoHATHE 06 akocucTeme n GuoreoueHose.
MpupoaHbie ®PyHKLUMOHANbHbIE ~ KOMMOHEHTbl  3KOCUCTEMbI:  MPOAYLEHTbl,  KOHCYMEHThI,
3KOCUCTEMBI peayueHTbl. KpyroBopoT BELLECTB U MOTOK 3HEPrnn B aKkocucteme. Tpodmyeckue
Tema 9.3. (NuweBble) YypoBHU 3kocucTemsbl. [uwesble uenu n cetn. OCHOBHbIE MokKasaTenu
Buocdepa — aKocucTembl: Buomacca, npoAyKuMs. JKONOrMyeckne nupamuabl: nNpoaykuuu,
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rnodanbHaga
aKocuctema 3emnu.

yncneHHoctn, Guomaccel. CBOMCTBA 9KOCUCTEM: YCTOMYMBOCTb, CamMoperynauus,
passutne. Cykueccus.

MpupogHble 3KOCUCTEMBI. OKOCUCTEMbI PEK U 03E€p. JKOCUCTEMA XBOMHOIO WMn
LUMPOKOSIUCTBEHHOTO  Jfleca. AHTPOMOreHHble 9KOCUCTEMbI.  Arpo3KOCUCTEMBI.
Ypb6oakocuctemol. bronornyeckoe n xo3sMCTBEHHOE 3HAYEHME arpO3KOCUCTEM U
ypboakocuctem. buopasHoobpasme Kkak (akTop YCTOMYMBOCTU IKOCUCTEM.
CoxpaHeHune bGuonornyeckoro pasHoobpasunsa Ha 3emne.

Yyenue B. V. BepHagckoro o buocdepe. I'paHnubl, coctaB 1 CTPYKTypa buocdepsbl.
XKueoe BewectBo M ero yHkumn. OcobeHHoCcTn Guocdepbl kak rnobanbHOM
akocucTembl. [uHammyeckoe paBHoBecMe U obpaTHas cBA3b B Ouocdepe.
KpyroBopoTbl BELLLECTB 1 BUoreoxmmMmmyeckme Luknbl anemMeHToB (yrinepoaa, asora).
3oHanbHOCTL Brocdepbl. OCHOBHbIE GUOMbBI CyLLN.

Tema 9.4. MpodeccuoHanbHO OpPUEHTUpPOBaAHHOE coaepxaHue (copepxxaHue 2
BrnivsiHne npUKNagHoro Moayns)
aHTPOMNOreHHbIX YenoseyectBO B Guocdepe 3emnun. AHTPOMOreHHble M3MeHeHna B Buocgepe.
drakTopoB Ha moGanbHble  akonoruveckne npobnembl. CocylecTBOBaHME nNpupoabl W
ouocdepy yernoseyectBa. CoxpaHeHne OuopasHoObpa3nMsi Kak OCHOBa YCTOWMYMBOCTU
Tema 9.5. B6uoccepbl. OcHOBa paunoHanbHOro yrnpasfieHUs NPUPOAHBIMU pecypcaMmmn N nUx
Brnuvsanue ncnonb3oBaHue. [JocTxkeHns Gnonornm n oxpaHa npupoabl
coumaneHo- 3popoBbe M ero coctaBnswwme. PakTopbl, MNOMOXUTENBHO WU OTPULATENbHO
9KONOrMYecKmx BNMSIOLWLME Ha OpraHuam 4enoseka. [1pobrnema TexHOreHHbIX BO3L4EWCTBMIA Ha
daKkTopoB Ha 300pOBbe 4YerioBeka (dneKkTpoMarHuTHble nons, 6bIToBas XMMUS, M3ObITOYHbIE
3[10pOBbE YernoBeka | Wymbl, paguaums v T.n.). Agantauus opraHmama uYenoBeka K aktopam
okpyxatowen cpegbl. [MpyHuMnbl  opmupoBaHus  3gopoBbecbeperatoero
nosegeHus. dusnyeckass aKTMBHOCTb W 340poBbe. Buoxmmudeckme acnekTbl
paunoOHaNbHOro NUTaHNA
[MpakTnyeckoe 3aHATME (Ha BbIOOP NpenogaBaTens) 4
Ne 12 «OTxogbl Npon3BoacTBa»
nUnnM «AKonornyeckne acnekTbl NPodecCUoHanbHOM AeATENbHOCTU»
nnu «lMpodurnaktmka npodeccrnoHanbHbix 3abonesaHniny»
nnn «BnusHne npomM3BoOACTBEHHbLIX DAKTOPOB HA OpPraHM3M YerioBekay
Pasgen 10. Cenekumusa opraHM3mMoB, OCHOBbl OMOTEeXHONOrnmn 2 OK-01, OK-02,
Tema 10.1. | CopgepaHue yqebHoro matepmana 2 OK-04, OK-07




Cenekuus Cenekums Kak Hayka 1 npouecc. 3apoXxaeHne cenekumm n goMmectmkaums. YuyeHume JIP1-NP 12
Kak Hayka n H. . BaBunoBa o0 wuUeHTpax MHOroobpasmsi M nNPOUCXOXAEHUS KyNbTYPHbIX
npotiecc pacTteHuin. LieHTpbl NnponcxoxageHns AoMallHKX XMBOTHbIX. CopT, nopoaa, wramMm.
Tema 10.2. CoBpeMeHHbIe MeToabl cenekuun. MaccoBbil
OcHoBbl N nHOuBMAOYanbHbIN OTOOPbI B CEnekuMuM pacTteHui U XKuBOTHbIX. OueHka
BuoTexHonormm 9KCcTepbepa. bnnskopoacTBEHHOE CKpelumBaHWe — MHOPMAWHr. YucTaa nuHus.
Tema 10.3. CkpelumBaHne YnCTbiX NMHMA. 'eTeposuc, unm rmbpuaHaa cuna. HepoactBeHHoe
BuoTtexHonoruu ckpewwmBaHne — aytbpuamHr. OtpanédHHas rmbpuamsauma u e€  ycnexw.
B KU3HU U MCKyCCTBEHHbIN MyTareHe3 n nonydeHne nonunniongos. JOCTMXKeHUs cenekuum
npodeccuu pacTeHUN, XXUBOTHbIX U1 MUKPOOPraHM3MOB.
BuoTtexHonorus kak otpacnb NpoM3BoACTBa. [[eHHasa UHXeHepus. dTanbl co3gaHns
pekombuHaHTHOM [OHK w©n TpaHCreHHbiXx opraHm3MoB. KneTouHas MWHXeHepwus.
KneToyHble KynbTypbl. MUKpOKIOHanNsHoOe pasmMHoOXeHe pacteHnn. KnoHnposaHue
BbICOKOMPOAYKTMBHbIX CEJIbCKOXO3ANCTBEHHbLIX OPraHM3MoB. JKOSOrn4eckne wu
aTuyeckune npobnemsl. MO — reHeTU4eCckn MoandULMPOBAHHbLIE OPraHN3MbI.
OCHOBHble HanpaBlieHUs1 COBPEMEHHOW OBMOTEXHOMOrMM B NpPochecCcnoHanbHOM
aesatenbHocTn 4enoseka. Metoabl 6uoTexHonormn. O6bekTbl BMOTEXHOMOrnN.
OTnKa BMOTEXHOMOIMYECKNX N TEHETUYECKNX IKCNEPMMEHTOB. [1paBuna noucka u
aHanmnsa BMO3KOSI0rMYeckon NHpopMaunmn U3 pasnnyHbiX UCTOYHUKOB (HaydYHas u
y4yebHoO-Hay4Hasa nuTepaTypa, cpeacTea MaccoBon nHdopmaumm, cetb MHTEpPHET 1
Apyrue)
Paspen 11. PeweHune kercoB B obnactm 6MoTexHonorum 4
Tema 11.1.1. MpodeccuoHanbHO OpPUEHTUpPOBaAHHOE coaepxaHue (copepxaHue 4
BuoTtexHonoruu npuUKNagHoro Moayns)
B MPOMBbILLIIEHHOCTUN | Pa3Butne npoMbILLIEHHON GMOTEXHOMOMMA N ee NPUMEHEHUE B XXU3HU YenoBeka,
MOUCK WU aHanmM3 MHpopMauMn N3 pasnUYHbIX UCTOYHMKOB (HaydHad N y4ebHo- OK-01, OK-02,
Hay4YHas nuTepaTypa, cpeacTBa MaccoBon MHopMauuu, cetb IHTEpHET 1 apyrue) OK-04, OK-07
Ne 13 Kencbl Ha aHanu3 WHOPMaLMM O HayYHbIX OOCTMXKEHMAX B obnactu JIP1-1TIP 12

reHeTUYeCKUX TEXHOMOIMMI, KIETOYHOW HXEHEPUU, NULLLEBBIX BUOTEXHONOMNNA.

Ne 14 3awwmTa Kenca: npeacTaBneHne pesynbTaToB peLleHnst KeNCcoB (BbICTYMeHne
C Npes3eHTauunen)

Ne 15 Kencbl Ha aHanm3 nHopmaumm o passUTUN NPOMbILLNIEHHOW BMOTEXHOMOMNI
(No MUHU-Trpynnam).
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Ne 16 3awmTa Kenca: npeacTaBneHne pe3ynbTaToB peLLeHnst KeUCOoB (BbICTYNEHNe
C Npes3eHTauunen)

MpomexyToyHasa aTtrectaums (ouddepeHUNpoBaHHbIN 3a4eT)

Bcero:

74
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7. XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEBEHON OEATENIBHOCTHU

OBYYAKOLINXCA

CopepxaHue
oby4yeHus

XapakTtepucTMKa OCHOBHbIX BUAOB AeATeNIbHOCTHU
CTYyAEHTOB (Ha ypOBHE Y4eOHbIX AeUCTBUN)

Buonorua kak Hayka.
XuBble cuctembl U
MX opraHusauus

O3HakomrneHne ¢ BMONOrMYECKUMN CUCTEMaMmN pa3Horo
YPOBHS: KNETKOW, OpraHM3MoM, nonynsiunemn, 3KoCUCTEMOMN,
onocdepon. OnpegenerHne ponu Guonorum B
hopMMpPOBaHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW
KapTMHbI MMpa U NPakTUYECKON OeATENbHOCTU NOAEN.
O6y4eHne cobnogeHunto npaBun NOBeAEHNSA B Npupoae,
0epeXHOMY OTHOLLEHUIO K BMonorndeckum obbekTam
(pacTeHnsiM 1 XMBOTHbLIM M MX COOBLLIECTBAM) N UX OXPaHe

XuMUYecKkum coctas
MU CTPOEHME KINEeTKN

YMeHne NnpoBoAUTL CPaBHEHME XMMUYECKOW OpraHn3aumnm
XMBbIX N HEXMBbIX 06BEKTOB. [NonydYeHne npeacTaBneHms o
pPONN OpraHNYecKnx N HEOPraHNYECKMUX BELLECTB B KIeTKe

KunsHepesaTenbHOCTb
KNeTKu

N3yyeHune cTpoeHUs KNeTok ayKapuoT, CTPOEHUS U
MHOroobpasns KneTok pacTEHUN U XKUBOTHbLIX C MOMOLLIbIO
MUKponpenapaToB. HabnogeHne KNeTok pacTeHnn m
XXWBOTHbIX NOA MUKPOCKOMOM Ha roTOBbIX
MUKponpenapaTax, ux onucaHue. [NpurotoBneHune un
onucaHve MUKpornpenapaToB KNeTok pacTeHun. CpaBHeHne
CTPOEHUS KNETOK pacTEHUIN U XXMBOTHbIX MO FOTOBbIM
MUKponpenaparam.

YMeHue CTPOUTb CXEMbl IHEPreTUYeCcKoro obmMmeHa u
B6uocuHTesa Gernka. [NonyvyeHne npeacTaBneHns o
NPOCTPaHCTBEHHOW CTPYKType 6enka, monekyn AHK n PHK.
O3HakoMsieHne C KNeTo4YHOW Teopuen CTPoEHUs
OpraHn3mMoB. YMeHNe cCaMOCTOATENbHO UCKaTb
AokasaTeribCTBa TOro, YTO KreTka — 3fieMeHTapHas XuBas
CUCTEMA U OCHOBHAs CTPYKTYPHO-PYHKLMOHAbHasA
eNHNLA BCEX XMBbIX OPraHN3MOB.

Pa3mHoOXeHue n
MHAMBUAYyanbHoe
pasBuTtue
OpraHn3smoB

OBnageHue 3HaHUSIMU O PA3MHOXEHUM KaK O BaXKHENLLEM
CBOWCTBE XMBbIX OPraHn3MoB. YMEHME CaMOCTOATENBHO
Haxo4uUTb OTNNYNA MUTO3a OT MEeNo3a, onpeaenss
3BOJIOLMOHHYIO POSb 3TUX BUOOB OENEHNSA KNEeTKN
O3HakoMneHne ¢ OCHOBHbIMM CTaaUSIMN OHTOreHe3a Ha
npumMmepe pasBUTUS MO3BOHOYHbLIX XXUBOTHbIX. YMeEHMe
XapakTepusoBaTb CTaaMn NOCTAIMOPMOHANbLHOIO pa3BuTUS
Ha npumepe Yenoseka. O3HaKoOMMNeHMe ¢ NpuYnNHamMm
HapyLLUEHUN B pa3BUTUM OpraHn3mMoB. Pa3Butne ymeHus
npaBuNbLHO PopMMPOBaTL AoKasaTenbHy 6asy
3BOJIOLMOHHOIO Pa3BUTUS XXMBOTHOIO Mupa

BbisiBNeHne 1 onncaHne npnsHakoB CXOACTBA 3apoblLlen
yenioBeka 1 Apyrnx NO3BOHOYHbLIX KaK AoKasaTenbcTaa ux
3BOMOLMOHHOrO poacTea. [onyyeHne npeacrtaBneHns o
NocneacTBMAX BNUSHUA ankorons, HUKOTUHA,
HapKOTUYECKUX BELLECTB, 3arpsi3HEeHNs1 cpeabl Ha pasBuTue
N penpoayKTMBHOE 300pOBbLE YeroBeka
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HacneacrBeHHOCTL
M U3MEHUYUBOCTb
OpraHu3mMoB

O3sHakomMrieHne ¢ HacneaCTBEHHOW U HeHacne4CTBEHHOM
N3MEHYNBOCTBIO U ee BUONOrM4ecKon porsbto B 9BOSHOLMK
XuBoro mupa. lNonyyeHve npeacraBrieHnst O CBA3N
reHeTUKM 1 MeanunHbl. O3HaKoOMNEeHNe C HacneaCTBEHHbIMM
OonesHAMM YyenoBeka, UX NpUYNHaAMMU U NPOOUNAKTUKON.
N3yyeHne BNNAHNS ankoronuama, HapkoMaHum, KypeHus Ha
HacnegCTBEHHOCTb Ha BugeomaTepuane. AHanms
¢eHOTUNNYECKON N3MEHUYMBOCTU. BbiaBneHne mytareHoB B
OKpY)KatoLlen cpefe U KOCBEHHasA oueHKa BO3MOXHOMO 1X
BNUAHNS HA OPraHn3Mm.

[MonyyeHne npeacTaBneHns O reHeTUKe Kak o
TeopeTnyecKkon ocHoBe cenekuun. Passutne
MeTanpeaMeTHbIX YMEHUN B NpoLecce HaxoXaeH s Ha
KapTe LeHTPOB MHOroobpasunsa n npomcxoxaeHus
KyNbTYPHbIX pacTEHUA N JOMALLUHUX XXUBOTHbIX, OTKPbITbIX
H. L. BaBnnosbimM. N3yyeHne meToaoB rmbpuamsaunm um
NCKYCCTBEHHOro oTbopa. YMeHune pasdbmpatbCa B 3TUHECKMX
acnekTax HeKOTOpPbIX AOCTUXKEHNN B BUOTEXHONOMNN:
KNOHMPOBaHUM XUBOTHbIX U Npobnemax KIoHMpoBaHUS
yenoseka. O3HaKomMneHne C OCHOBHbIMU AOCTUXKEHUAMM
COBPEMEHHOM CeNekUMn KynbTYPHbIX pacTeHU, JOMALLHUX
XWBOTHbIX 1 MMKPOOPraHM3MoB
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OBOMOLUOHHANA
Ononorus.
Bo3HUKHOBeHUue n
pa3BUTHE XXU3HU Ha
3emne

AHarnus v oueHka passiMyHbIX rMnoTes3 NPOUCXOXOEHMS
Xn3Hu. MNonyyeHne npeacraBneHns 06 YCroXHEHUN XNBbIX
opraHM3moB Ha 3emrie B rnpoLecce 3Bonouun. YMeHune
3KCNepuMeHTanbHbIM MyTEM BbISIBNATE afanTUBHbIE
0COBEHHOCTN OPraHN3MOoB, X OTHOCUTESbHbLIN XapakTep.
O3HakomIieHme ¢ HEKOTOPbIMWU NPeACTaBUTENAMU PEOKNX U
ncyesarLmx BugoB pacTeHUN 1 XMBOTHBIX. INpoBeaeHne
onucaHunsa ocoben ogHoro BMaa no Mopdonornieckomy
KpUTEpUIO Npu BbINOSTHEHUN NabopaTopHON paboThl.
BbisiBneHune 4epT npucnocobneHHOCTN OpraHn3moB K
pasHbIM cpefam obuTaHus (BO4HOW, HA3eMHOBO3AYLLHON,
NOYBEHHOWN)

N3y4eHne Hacnegumsi YenoBeyecTBa Ha npumepe
3HaKOMCTBa C UCTOPUEN pPa3BUTUS IBOMIOLMOHHLIX naen K.
JInnnes, XK. b. Jlamapka Y. JapsuHa. OueHmnBaHne ponu
3BOMOLMOHHOIO y4eHusi B oOpMmMpoBaHUM COBPEMEHHON
€CTeCTBEHHO-Hay4YHOW KapTuUHblI Mupa. Passutue
CMOCOBHOCTN ACHO M TOYHO U3naraTb CBOU MbICNU,
norn4yeckn o60CHOBbBIBATbL CBOK TOYKY 3PEHUS,
BOCMNPUHNMATb U aHanM3MpoBaTb MHEHUST cOBeceHMKOB,
npu3HaBas NpaBo APYroro Yenoseka Ha UHOEe MHEHME
OsHakomIieHune ¢ KoHUenuuen Bnaa, ee Kputepusmu,
nondop NpUMepoB TOro, YTO NONyNAUMS — CTPYKTYpHast
egvHuua suga m asonounn. O3HakoMneHune ¢
ABVXKYLLIMMUCH CUamun 3BONKOLMN N ee foKa3aTeNnbCTBaMMm.
YcBO€EHUe TOro, YTO OCHOBHbIMW HanpaBneHUsiMu
3BOJIOLMOHHOIO Nporpecca ABNATCS Gnonornyeckmi
nporpecc 1 6MonorMyecknin perpecc.

YMeHue oTctanBatb MHEHUE, O COXPaHEHUM
BGronormnyeckoro MHoroobpasnst Kak OCHOBE YyCTONYMBOCTU
Buocdepbl U NPOrpPecCcMBHOrO ee pasBUTUS. YMeEHne
BbISIBNATb NPUYMHBI BbIMUPAHUSA BUAOB.

AHarnu3 n oueHKa passiMyHbIX rMnoTes3 O NPOUCXOXAEHU
yenoseka. Pa3Butne ymeHus CTpouTb AoKasaTernbHyto 6asy
Mo CpaBHUTENBHOWN XapakTepPUCTUKE YenoBeka n NpumMaTos,
AoKasblBasd Ux poacTBo. BbisBneHne atanos aBonoumnm
yernoseka.

YMeHune fokasblBaTb paBEHCTBO YefloBe4YeCKUX pac Ha
OCHOBaHWMN UX POACTBA U €ANHCTBA NMPOUCXOXOEHUS.
PasBuTue TonepaHTHOCTU, KpUTMKa pacu3mMma BO BCEX €ro
NPOsIBIIEHNAX

OpraHmsmbl n

OKpyXarowias cpeaa.

CoobwecTtBa u
3Korormyeckme
cUCTeMbl.
Cenekuus
OpraHM3MoB,
OCHOBbI
OnortexHonoruum.

N3y4eHne akonorn4yecknx oakTopoB U UX BIIUSAHUSA Ha
OpraHn3mbl. 3HAaKOMCTBO C 3KONOrMYeckUMU cuctTeMamm, Ux
BWAOBOW M MPOCTPAHCTBEHHOW CTPYKTypamu. YMeHune

06 BACHATL NPUYNHBI YCTONYMBOCTU U CMEHbBI 9KOCUCTEM.
O3HakomIieHne ¢ MexXBnao0BbIMY B3aUMOOTHOLLEHUSIMA B
3KOCUCTEME: KOHKYPEHLNEN, CUMOMO30M, XULLIHNYECTBOM,
napasvTuaMom. YMeHne CTpouTb SPYCHOCTb pacTUTENBHOIO
coobLlecTBa, nuLleBble uenu u cetn B bruoLeHose, a Takke
aKonornyeckme nupamuabl. 3HaHME OTIIUYUTESNbHbIX
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NPU3HAKOB UCKYCCTBEHHbIX COOBLLIECTB — arpo3KOCUCTEMBbI
n ypboakocuctembl. OnucaHme aHTPONOreHHbIX U3MEHEHWI
B €CTECTBEHHbIX MPMPOAHLIX NaHALadTax CBOEN
MecTHocTU. CpaBHUTENBbHOE ONUCaHne OgHON U3
€CTECTBEHHbIX NPUPOAHbIX CUCTEM (Hanpumep, neca) u
Kakon-HMbyab arpo3akocmucTemMbl (HaNnpUMep, NWEHNYHOro
nons). CoctaBneHne cxem nepegayv BewecTB U 3HEPrum rno
Lensm NUTaHus B NPUPOAHON 3KOCUCTEME U arpoLieHo3e.
OsHakomneHue ¢ yyeHuem B. WN. BepHaackoro o 6uocgepe
Kak o rmobanbHom akocucteMme. Hannune npeacraeneHms o
cxemMe 3KocucTeMbl Ha npumepe bruocgepsbl, KpyrosopoTte
BELLIECTB M NpeBpaLleHnm 3Heprum B buocdepe. YmeHne
A0Ka3sblBaTb POJib XKUBbIX OpraHM3MoB B Gruocdepe Ha
KOHKPETHbIX NpuMepax.

HaxoxxaeHune cBA3n nameHeHust B bmocdepe ¢
NnocrneacTBUSMN OeATENbHOCTU YerloBEKa B OKpYXXatoLLemn
cpefne. YMeHune onpenenaTtb BO3AENCTBME
NPOWN3BOACTBEHHON AEATENbHOCTU Ha OKPYXXatoLLLyio cpeay B
obnacTtu ceoen byayuien npodeccnn. O3HakoMneHme ¢
rnobanbHbIMU IKONOrMYECKMMU Npobnemamm n ymeHune
onpegenaTb NyTu nx pewwenus. OnucaHme n npakTnyeckoe
cO3aHne NCKYCCTBEHHOW 3KOCUCTEMBbI (MPECHOBOOHOMO
akBapuyma). PelleHne akonorndeckux sagau.
[leMOoHCTpupoBaHMe yMeHUs NOCTaHOBKN Lenen
AeATenbHOCTN, NNaHMPOBaHMS COBCTBEHHOM AeATEeNbHOCTH
ANA JOCTMXKEHMSA NOCTaBMEHHbIX Lenen, npeasnaeHns
BO3MOXHbIX pe3ynbTaToB 3TUX ENCTBUN, OpraHn3aumm
CaMOKOHTPONS M OLEHKWN NOMNyYeHHbIX pe3ynbTaTos.
O6y4eHne cobnogeHunto npaBun NOBeAEHNSA B Npupoae,
0epeXHOMY OTHOLLEHUIO K BrMonornyeckum obbekTam
(pacTeHnsiM, XXMBOTHbIM M UX COOBLLIECTBAM) U UX OXPaHeE.
OsHakomneHne ¢ npuMepaMm NCnosib30BaHUS B
XO3NCTBEHHOW OEeATENbHOCTU NOOEN
MOP®OMYHKLMOHAITbHBLIX YePT OpraHn3aunm pacTeHUn u
XXMBOTHbIX NPU CO30aHNUN COBEPLLEHHbIX TEXHUYECKNX
CUCTEM N YCTPOWCTB MO aHarnormm ¢ XnBbiM1 CUCTEMaMM.
3HaKoMCTBO C Tpyb4aTbiMy CTPYKTYpPamMu B XXMBOW NpUpoae
N TEXHUKE, a3pOaNHAMUYECKUMU U TMOPOANHAMNYECKUMUN
YCTPOWCTBaMM B XMBOW MPUPOAE U TEXHMKE.

YMeHune cTponTb MoLenun cknag4aTon CTPYKTYpsbl,
ncnosib3dyemMble B CTPOUTENLCTBE
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8. YCNOBUSA PEAINIU3ALMU MPOrPAMMbI OBLLEOBEPA3OBATENbHOMN
ANCLUUMIUHDbI

KabuHeT «buonormmy», ocHalleHHbIn obopyaoBaHuMeM: mebenb, Aocka, men,
HarnagHble  nocobusi  (KoMnnekTbl Yy4ebHbiXx Tabnuu, nnakatoB), TEXHUYECKMMMU
cpeacTBamm oby4eHus: KOMNbIOTEP C YCTPOMCTBAMM BOCMPOM3BELEHUSA 3BYKaA, NPUHTEP,
MynbTUMeOMNa-NPoeKTop € akpaHoMm. JlabopaTtopHoe obopynoBaHue, Ons NPOBEAEHMUS
3aHATUN: MUKPOCKOMbI, CEKyHAOMep, TOHOMeTp, nabopaTtopHas nocyga (npobupkw,
NOACTaBKM Ans NpoObupoK, MUHUETbI, MECOK, CTYNKM C MecTukamu, npegmMeTHbie U
MOKPOBHbIE CTEKMA, CTEKMNSHHbIE Nanoyvky, npenapoBanbHble UrMbl, OUNbTPOBanbHas
BGymara (candgeTkn), cTakaHbl) rMNepTOHUYECKUA pacTBop xnopuga Hatpus, 3%-Hbln
pacTBOp nepokcuga BoAopoda, pacTBop Moga B MOAMCTOM Kamnuu, MULEPUH, KyOHK
KapTodens, NUCT anogen KaHaackow, nnog psduHbl OObIKHOBEHHOW (PAOMHBI MK

TOMaTa), JTyK penanb||7|, pa3BeeHHble B BOAE ,EI,pO)K)KI/I).

9. KOHTPOIJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLEOBPA3OBATENIbHON AUCLUMIIUHDI

KoHTponb mu

Ol eHKa

pe3ynbTtatoB

OCBOEHUA

obweobpasoBaTenbHOM

ANCUMNIIMHBI PacKpbIBAOTCA Yepes3 ANCLMNIIMHAPHbIE pe3yrnbTaThl, HanpaBreHHbIE Ha
opMMpoBaHMEe oBLMX N NPOECCMOHANbHbLIX KOMMETEHUUI MO pasgenamMm n Temam
copgepXaHusi yaebHoro matepumana.

O6was/npodeccuoHanbHas
KOMnNeTeHLUs

Paspen/Tema

Tun oUueHOYHbIX
MeponpuUATUA

OK 01. BbibupaTtb cnocobsbl
pelueHus 3agad
npodeccnoHanbHoON
AEeATenbHOCTU
NPUMEHUTENBHO K Pa3fIMYHbIM
KOHTEeKCTam

Tembl 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4M-o/c, 9.5M-o/c, 10.1,
10.2, 10.3MM-o/c, 11.101-
olc

ObcyxaeHne no Bonpocam
nekumm

PaspaboTtka rnoccapus
3anonHeHve
CpaBHUTENbHbIX Tabnuy,
TecTnpoBaHue

YCTHbIN onpoc

[AVKTaHT Ha ucnonb3oBaHue
apryMeHTOB,
Buonornyeckom
TEPMUHONOTNN N CUMBOJTUKN
NhomBmnayanobHas
camocTodaTeNnbHasa paboTta
MpenctaBsnenue
pe3ynbTaTtoB MPaKTUYECKMX
paboT

KoHTponbHble paboTbl
3awmTa TBOpYECKNX paboT
3awmTta wmHAMBMAYaAIbHbIX
NPOEKTOB
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BbinonHeHue 3agaHunn
NPOMEXYTOYHOM

aTTecTauuu

OK 02. Ncnonb3oBaTb
COBPEMEHHbIE CpeacTBa
noucka, aHanmsa

N UHTepnpeTaumm
nHdopmMaLuuu,

N MHOPMaLMOHHbIE
TEXHONOrMM Ans BbINOJIHEHUSA
3agav npodpeccuoHanbHom
JEeATeNbHOCTH

Tembl 1.1, 2.1 -2.3, 3.1-
3.3, 4.1-4.3, 5.1-5.4, 6.1-
6.3, 7.1-7.3, 8.1, 8.2, 9.1-
9.3, 9.4[l-o/c, 9.5M-olc,
10.1, 10.2, 10.3[l1-o/c,
11.1MM-o/c

OueHnBaemasi ancKyccus
no Bonpocam nekumm
PaspaboTka meHTanbHoOM
KapTbl B MUHW rpynnax
BbinonHeHne 1 3awmTa
nadopaTopHbIX paboT
MpeactaBsnenue
pe3ynbTaTtoB MpPakTUYECKMX
paboT

MpencrtaBneHne yCTHbIX
Ccoo0LLEeHnn ¢
npeseHTaumen,
NOArOTOBIIEHHbIX MO
NepeyvHto NCTOYHUKOB,
pPEeKOMEHA0BAHHbIX
npenogasaTenem

OK 04. 3dpdhekTnBHO
B3aMMOOenNcTBOBaTb U
paboTaTtb B KONMEKTMBE U
KomaHae

Tembl 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.40M-o/c, 9.5M-o/c, 10.1,
10.2, 10.3M-o/c, 11.111-
olc

O6cyxaeHne no Bonpocam
nekumm

MpeactaBsnenue
pe3ynbTaToB MNPaKTU4ECKMX
paboT

3awwmTa TBOpYECKNX paboT
3awmta wmHAMBMAYaIbHbIX
NPOEKTOB

OK 07. CogencteoBaTtb
COXPaHEHUIO OKpYXatoLLen
cpeabl, pecypcocbepexeHuto,
NPUMEHSTb 3HaHMs 00
N3MEHEHUN Knnmara,
NPUHLMMNbI BepexnmBoro
npou3BoACTBa, 3PPeKTUBHO
AencTBoBaTh B Ype3BblYaMHbIX
CUTyaumsx

Tembl 1.1, 2.1 -2.3, 3.1-
3.3, 4.1-4.3, 5.1-5.4, 6.1-
6.3, 7.1-7.3, 8.1, 8.2, 9.1-

9.3,
9.40-o/c, 9.5M-o/c, 10.1,
10.2, 10.3M-o/c, 11.111-
olc

O6cyxaeHre no Bonpocam
nekumm

PaspaboTtka rnoccapus
3anonHeHue
CpaBHUTENbHbIX Tabnuy,
TecTupoBaHue

YCTHbIN onpoc

[AnKTaHT Ha ucnonb3oBaHue
aprymMeHToB,
Buonormyeckom
TEPMUHONOTMN N CUMBOJTUKN
WHanBmayanbHas
camocToATeNnbHasa paboTta
MpeactaBsnenue
pe3ynbTaToB MPaKTUYECKMX
paboT

KoHTponbHble paboTbl
3awuTa TBOpYECKnx pabot
3awmTta mMHAMBMAYaAlbHbIX
NPOEKTOB

BbinonHeHne 3agaHumn
NPOMEXYTOHYHON
aTTecTaumm
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KpMTepMVI n MeToOAUKU OUEHKM NTINYHOCTHbLIX pe3yribTaToB

Kputepun oueHkun
JINYHOCTHLIX pe3ynbTaToB

Kypchbl

MeToaukun, nokasaTenu oLeHKU

[eMoHCTpauus nHtepeca K
Byaywien npodeccun

1 kypcC

AHKeTUpoOBaHWe Ha TeMy:
«OTHoLweHure Kk ByayLen
npodpeccumn»

1 Kypc

YyacTue B KOHKypcax
npodgeccuoHanbHoro
MacTepcTBa, TEXHUYECKOro
TBOPYECTBA, B ABWKEHUN
«Monogble npodeccnoHansly», B
paboTte npodeccmoHanbHbIX
KPY>KKOB. ['pamMoTbl, AUNSIOMbI,
cepTudukaTtol 3a yqactume.
AHanuna npoaykToB
AeATeribHOCTU (MPOEKTOoB,
TBOPYECKMX paboT 1 T.M1.)

OueHka cobcTBEHHOro
NPOABWXKEHUS!, TIMYHOCTHOTO
pa3BUTUS

1 KypcC

[narHoctnyeckoe TecTMpoBaHue,
MeToamnka «CamooueHKa»
'pamoTbl, BnarogapHoOCTH,
cepTuduKaTbl

1 KypcC

[AnarHocTnyeckoe TecTMpoBaHue
«HA-peanbHoe» HA-
naearnbHoe».

pamoThil,

1 KypcC

[narHoctnyeckoe TeCcTMpoBaHme
«YNOpCTBO B AOCTMXKEHUN LENN».
'pamoTbl, BnarogapHoOCTH,
cepTugukaTbl

MonoxutenbHas AMHaMuKa B
opraHmsauumn cob6CTBEHHOM
y4yebHON OeaTenbHOCTHN No
pesynbTatam CaMOOLIEHKM,
camMoaHanusa un Koppekuun ee
pes3ynbTaToB

1 Kypc

HabntogeHne. AHKeTUpOBaHne
ANSA OLEHKM YPOBHS yd4ebHom
moTusaumn H JlyckaHoBon

1 KypcC

Habniopnenne. Metoanka ans
ANarHOCTUKN y4ebHoM
mMoTuBauun ctyaeHTos (A.A.PeaH
n B.A. AkyHWH, moangukauma
H.L. Bagmaeson)

OTBETCTBEHHOCTb 3a pesynbTaT
y4yebHON OeAaTenbHOCTU U
noaroToBKe K
npodeccnoHanbHom
AEeATEeNbHOCTH

1 Kypc

HabntioaeHne. CBoeBpeMeHHOE
BbINONHEHNe nabopaTopHbIX,
npakTuyeckux pabor un 1.4.
AHann3 ycneBaemocTu U
noceLlaemocTtu. Yyer
pe3ynbTaToB 3K3aMeHaLNOHHbIX
ceccun

36




5 MposasneHue 1kypc | HabntogeHue
Bb'COKonPOqDeCCMOHaanOﬁ 1 Kypc | XapaktepucTuka ¢ mect
TPYAOBOMW aKTUBHOCTU

npoxoxaeHus
NPOVN3BOACTBEHHOMN NPaKTUKM

6 YyacTtne B nccnegosatensckon n | 1 kypc | F'pamoTbl, GnarogapHocTy,

NpoeKkTHon paboTe cepTudukaTtbl U ap. 3a y4acTtue B
KOHKypcax, KOH(bepeHUMsX 1 T.1.
AHanun3 NnpoayKToB
AeATenbHOCTU (MPOEKTOB,
TBOPYECKMX paborT)

7 YyacTtue B KOHKypcax 1 kypc | F'pamoTbl, GnarogapHocCTy,
npodeccnoHanbHoro cepTmdumkaTbl, Npukasbl,
MacTepcTBa, onMMmnuagax no doTooTUETHI U Ap.
npodeccun, BUKTOpUHax, B
npeaMeTHbIX Hegensx

8 CobntogeHne aTM4eCcKux Hopm 1 kypc | HabnogeHue. dukcauma
obLeHnsa Npy B3aMMOAENCTBUN C Hann4ms nnu OTCYTCTBUSA
obyvarowmmmcs, KOH(NIMKTOB.
npenogasaTtensmu, MactTepamu u
PYKOBOANTENSMWN NPAKTUKN

9 KoHCTpyKTUBHOE 1 kypc | HabniogeHune. TecT «YpoBeHb
B3aMmoencraune B y4ebHOM KOHMMMKTHOCTU NIMYHOCTU Y.
KONNekTnee

10 [eMoHcTpauumsa HaBbIkOB | 1 Kypc | HabntogeHue. TecT «YpoBeHb
MEXITMYHOCTHOrO 4enoBoro KOHMMMKTHOCTM NIMYHOCTM»
obLeHuns, coumanbHOro MMuaKa

11 CdopmMmpoBaHHOCTb 1 TecT «Tbl rpaXkgaHnMHOM ObITb
rpaxgaHCcKon nos3uumm Kypc | 06s3aH»

1 kypc | HabnogeHue, yyactue B
MepPONPUATUAX rPaXXdaHCKOMN
HanpaBfIEHHOCTH

12 (OTOBHOCTb K OOLLEHUNIO U 1 TecT «YpoBeHb KOHQIUKTHOCTU
B3aMMOOEeNCTBUIO C NMoabMN KYpC | IM4HOCTMU»
camMoro pasHoro craTtyca u B 1 kypc | HabnoaeHne. dukcauns
MHOroobpasHbIx HanNU4ns NN OTCYTCTBUSA
obcToATenbcTBax KOHCIIUKTOB.

XapaktepucTtuka ¢ Mect
NPOXOXOeHUs
NPOV3BOACTBEHHON NPAKTUKMN.

13 MposasneHue 1 Occe «[lNaTpnoTnam un ero

MMPOBO33PEHYECKNX YCTAHOBOK Kypc | rpaHuubl». HabnogeHme.
Ha roTOBHOCTb Monoablx nogen K | 1 kypc | HabnogeHuwe. Yyactue B
paboTe Ha 6naro OTevecTBa rpakgaHCcKo-NaTpnMoTUYECKNX
MeponpuUATUAX, akumax (oTo-,
BMngeomatepuansl 1 T.4.)
14 [NposiBneHne npasoBow 1 kypc | TecT «CKMOHHOCTb K

aKTUBHOCTU U HaBbIKOB
NpaBOMEPHOro NOBEAEHUS,
yBa)XXEHUNSA K 3aKOHY;

AeBMaHTHOMY nosegeHuto» (3.B.
Neyc, A.I'. ConoBbeB) AHanu3
Hanuynsa UnuM oTCyTCTBUSA
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npaBoHapyLIEeHNA y
obyvatomxcs. Hanvyuuve unu
OTCYTCTBME MNOCTAaHOBKN Ha
NpPodoUNaKkTUY4ECKNN y4eT B
opraHax CUCTEMbI MPOOUNAKTUKN

1 AHanun3 Hannuus UM OTCyTCTBUSA
KypC | NpaBOHapyLUEHUN Y
obyvaromxcs

15 lNposiBneHne npasoBow 1kypc | AnarHocTtuka
aKTUBHOCTU N HABbIKOB AobpoxxenaTenbHOCTU (MO LWKane
npaBoOMEpPHOro NoBeaeHus!. Kamnb6enna)

1 kypc | HabniogeHune. AHanus
pasmeLleHns maTepuanos B
coumarnbHbIX CeTAX.

16 YyacTue B peanusaumm 1kypc | mnarHocTuka
NPOCBETUTENBCKNX NPOrpamm, AobpoxxenaTenbHOCTU (MO LWKane
NMOWUCKOBbIX, apXE0SIOrnMYeCcKunX, Kamnb6enna). HabnogeHune
BOEHHO-UCTOPUYECKUX, 1 kypc | Tect «Hackonbko Bbl
KpaeBegyeCcKnx, BONIOHTEPCKNX TonepaHTHbI». HabnogeHue.
oTpsiflax 1 MONOAGKHbIX 1kypc | Wkana npuHatna gpyrmx [.
obbeanHeHnsx dena. HabnogeHve

17 HobpoBonbyeckmne nHMumnaTuBbI 1 kypc | F'pamoTbl, GnarogapHocTy,
no noaaepXke NHBaNMaoB U cepTudukaTtbl, Npukasbl, OTO K
npecrapensIxX rpaxaaH BMOEO OTYEeThI, CTaTby 1 Ap.

18 MposiBneHne akonorny4eckom 1 Kypc | Y4yacTme B BOSIOHTEPCKOM
KynbTypbl, ABvxeHun. PaspaboTtka
BGepeXHOro OTHOLLEHUS K pOLHOM NPOEKTOB, UCCregoBaHNN,
3emre, NpMpoaHbIM BoraTcTBam CBSI3aHHbIX C JaHHbIM
Poccun n, mupa HanpasneHnem, poTo BMAEO

Marepuansl

19 HdemoHcTpauuns yMeHUn n | 1Kypc | Yyactne B BONIOHTEPCKOM
HaBbIKOB pa3yMHOro ABWXKEHUU. AHanNu3 NpoayKToB
NpUPOAONOSb30BaHNS, AeATenbHOCTM (NPOEKTOB,
HETEPNUMOro  OTHOLUEHUS K TBOPYECKMX paboT 1 T.M.)
AEeNCTBUAM, MNPUHOCALLNM Bpea
3KONnornu

20 [leMOHCTpaLmsi HaBbIKOB 1 KypcC | Y4yacTue B BOSIOHTEPCKOM
340poBoro obpasa XusHu u ABWXeHUU. AHanm3 npoayKToB
BbICOKWI YPOBEHb KyrNbTYypbl AeATeribHOCTU (MPOEKTOB,
340poBbsi Oby4vatoLmxcs TBOPYECKMX paboT 1 T.M.)

‘pamoThbl, cepTudmkatsl 1 op. 3a
yyacTue B KOHKypcax,
KOHgOEPEHUMSX U T.4.

21 lMposiBneHne KynbTypsbl 1 Kypc | Hannumne unn otcytcteune

notpebneHnsa nHpopmauuu,
YMEHMWI N HABbIKOB NOJSIb30BaHUS
KOMMbIOTEPHOM TEXHNKON,
HaBbIKOB OTOOpa 1 KPUTUYECKOro
aHanunsa HopmMauumn, yMmeHus

BpeaHbIX npuBbldek. MNoceleHne
CMOPTUBHbIX CEKLMIA, KIyboB
CNOPTUBHOW HaMNpaBreHHOCTW.
YyacTtue B CropTUBHBbIX
COPEBHOBAHMSIX, B
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OpPUEHTUPOBATLCS B 300opoBbecheperaloLmx n
NHOPMALMOHHOM NPOCTPAHCTBE nponaraHaMpyrLnX 300pOBbIv
06pa3s XKM3HN MEPONPUATUSX,
KOHKypcax, akumsx (¢poTo, Buaeo
OTYeThl, CTaTbW, FPaMoThl,
cepTudukartbl 1 T.1.)

22 YyacTtne B peanusaumm 1 kypc | YCTHbIN onpoc. HabnoaeHue.
NPOCBETUTENLCKNX NPOrpamm, AHanua pasmeLLeHns
MOUCKOBbLIX, apXEO0SI0rnM4ecKuX, MaTepuanoB B coupnarnbHbIX
BOEHHO-UCTOPUYECKNX, ceTax

KpaeBea4yecKunx, BONOHTEPCKUX
oTpsiAax, U MONOAEXHbIX

ob6beanHeHnax

23 YyacTtne B KOHKypcax 1 kypc | [pamoTbl, ANNNOMBI,
npodeccmnoHanbLHOro MmactepcTaea cepTtudukaTtbl, bnarogapHoOCTH,
M B KOMaHAHbIX NpoeKTax; OTO M BUOEOOTYETLI, CTaTbU U

T.4.

24 lMposaBneHne 3KOHOMUYECKOMN U 1 KypC | YCTHbIN onpoc
oMHAHCOBOW KyNbTYpbl, AHann3 npoayKkToB
9KOHOMMYECKOM rPaMOTHOCTH, a AeATenlbHOCTU (MPOEKTOB,
Takke COOCTBEHHOWN afeKBaTHOM TBOPYECKMX paboT 1 T.N.)

NO3ULIUM MO OTHOLLIEHUIO K
coumarnbHO-9KOHOMMNYECKOM
AENCTBUTENbHOCTU

10. PEKOMEHAYEMAA JINTEPATYPA

Ona peanusauun nporpammbl  6GuGNMOTEYHbIN  GOHL 0OpasoBaTenbHOM
OpraHvM3auun AOMKEH MMeTb NevaTHble W/WMAWM 3neKTpOHHble obpasoBaTenbHble U
WH(POPMALUMNOHHbIE  pecypcCbl,  PEeKOMEHOOBaHHble  Ons  WUCNOMb30BaHMA B
obpa3soBaTenbHOM NpoLecce, He CTapLue NATU NET C MOMEHTa n3aaHus

Ona ctyaeHToB
1.Mace4Huk B.B. Buonorusa 10 knacc YuebHuk basosbint ypoBeHb / MaceyHunk B.B.. — 5-
e nsg., crep. - M.: lNpocseweHne, 2023. — 224 c.
2.MaceyvHuk B.B. buonorus 11 knacc Y4ebHuk ba3osbivi ypoBeHb / [NaceyHuk B.B.. — 5-
e nsg., crep. - M.: lNpocseweHne, 2023. — 256 c.

Ona npenopaBaTenen
1. 06 obpasoBaHun B Poccunckon ®depepaumn: deaep.

3aKkoH 0T 29.12. 2012 Ne 273-93 (B pea. PenepanbHbix 3akoHoB 0T 07.05.2013 Ne
99-03, ot 07.06.2013 Ne 120-93, ot 02.07.2013 Ne 170-$3, ot 23.07.2013 Ne 203-P3,
or 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne15-d3, o
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-93, ot 04.06.2014 Ne 148-93, c u3m.,
BHeceHHbIMN PeaeparnbHbiM 3akoHOM OT 04.06.2014 Ne 145-93, B peq. ot 03.07.2016,
c u3Mm. ot 19.12.2016.)

2. Mpunka3 MuHo6pHaykmn Poccum ot 29.12.2014 Ne 1645 «O BHECEHUM N3MEHEHWI
B NMpuka3 MuHuctepctBa obpasoBaHus n Haykm Poccuinckon ®egepaumm ot 17.05.2012
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Ne 413 “O6 yTtBepxaeHun eaepanbHOro rocyaapCTBEHHOrO 06pasoBaTenNbHOro
cTaHgapTa cpegHero (nosiHoro) obuiero obpasoBaHns.

3. MNucbmo [enapTtameHTa rocyaapCTBEHHOW MOMUTMKM B cdhepe MnoaroTOBKU
pabounx kagpoe u [OMNO MwuHob6pHaykm Poccun ot 17.03.2015 Ne 06-259
«PekomeHgauun no opraHuMsaumm nonydeHust cpegHero obuwiero obpasoBaHua B
npegenax ocBOeHUsi obpasoBaTesfibHbIX MporpamMMm cpegHero npodeccMoHanbHOro
obpasoBaHns Ha ©0ase ocHoBHOro obuwiero obpasoBaHusi C y4yeToM TpeboBaHWi
deaepanbHbIX FOCYyAapCTBEHHbIX 0Opa3oBaTenbHbIX CTaHOAPTOB UM NOSy4aemomu
npodeccun unum cneumanbHOCT cpeaHero NnpodeccnoHanbHOro obpasoBaHns».

UHTepHeT-pecypchl

www. sbio.info (Bca 6uonorua. CoBpemeHHas 6Guonorus, ctaTbn, HOBOCTMW,
6ubnuoTteka).

www.window.edu.ru (EguHoe oOkHO fgocTyna kK obGpasoBaTernbHbiM pecypcam
MHTepHeTa no 6uonorun).

www.5ballov.ru/test (Tect ana abuTypueHTOB MO BCEMY LWKOSIbHOMY KypCy
Guonorun).

www. vspu.ac. ru/deold/bio/bio. htm (TenekoMMyHVWKaLMOHHbIE BUKTOPUHbLI MO
Bronorun — aKonornn Ha cepsepe BopoHeXcKoro yHmsepcuTeTa).

www.biology.ru (buonorusa B OTkpbITOM kKonnemxke. Cant coaepXnT aNeKTPOHHbIN
y4ebHuk no 6uonormm, On-line TecThl).

www.informika.ru  (ONeKTpOoHHbLIN  y4ebHUK, OONbLWON CMUCOK UHTEpPHeT-
pecypcoB).

www.nrc.edu.ru (buonornyeckas kaptuHa Mwupa. Pasgen KomnbioTepHOro
y4yebHuka, paspaboTaHHoro B MOCKOBCKOM rocy4apCTBEHHOM OTKPbITOM YHUBEPCUTETE).

www. nature. ok. ru (Pegkue n uncdesawwme XMBOTHble Poccum — npoekT
Okonoruyeckoro ueHtpa MY nm. M.B. JlomoHocoBa).

www.kozlenkoa.narod.ru (na Tex, KTO y4yuTtCs caM W YYUT APYruxX; OYHO WU
ANCTaHUNOHHO, Bronornun, Xumuu, Apyrum npegmeTtam).

www.schoolcity.by (Buonorusi B Bonpocax n otsetax).

www. bril2002.narod.ru (Brvonorus gna wkonbHUKOB. KpaTkasa, koMnakTHas, HO
AoCTaToOYHO nogpobHast nHgopmauus no pasgenam: «Obwas buonorus», «boTaHukay,
«3oonorusy, «4enoBek»).
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