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1. MACMOPT PABEOYE MPOMPAMMbI YUEBHOW
ANCLUNMNIVHD

ECTECTBO3HAHUE
(OBLLIEEOBPA3OBATE/IbHAS MOArOTOBKA MMCC3)

1.1. O6nacTb NPUMEHEHUS NPOrpaMmmb|

Paboyasd nporpamma Yy4ebHOW AUCUMMNWHBLI  SBNSETCA  YaCTbiO
nporpamMmbl  MOATOTOBKW  CMELUMaMCTOB  CpefHero 3BeHa B
COOTBETCTBUM C (PefiepasibHbIM TFOCYAapCTBEHHbIM 06pa30BaTe/IbHbIM
CTaHJapTOM  cpedHero  npodeccnuoHanbHOro  06pasoBaHUs MO
cneunanbHoctn 38.02.01 3DKOHOMMKa W Oyxrantepckuid yyet (o
oTpacnam), yTBepXXAeHHbIM MUHUCTEPCTBOM 06pa3oBaHMsA N HayKu
Poccuiickont ®eaepaunn ot 28 utonst 2014 r. Ne 832

1.2. MeCTO y4e6HOWM ANCUMNINHBI B CTPYKTYpPe NporpaMmebl
NOAroTOBKM CMeLMasIMCTOB CPeAHEro 3BeHa:

YyebHaa gucuunavHa sBnseTca 6asoBoi AUCUMNINHON yyYeBHOro
LIKNa 06LLieobpa3oBaTenibHO noarotosku (b4 07)

1.3. Llenib 1 3agaum y4ebHOM AncumMnanHbl — TpeboBaHUA K
pe3y/sibTaTtam 0CBOEHUS yU4ebHOU ANCUUMNINHDI:

[MporpamMMa  006Lle06pa3oBaTe/lbHOM  Y4eOHOW  AMCUMM/NHGI
«ECTeCcTBO3HaHMe» MpefHa3HavyeHa ANd WU3y4YeHWs ecTeCTBO3HaHWA B
npoeccroHasibHbIX 06pa3oBaTe/IbHbIX OpraHM3aLnaX, Peann3yroLLInx
obpa3oBaTe/ibHY0 nporpammy cpefaHero ob6ulero ob6pasoBaHuA B
npefenax OCBOEHMSA MporpaMmMbl MOArOTOBKW CMELMaINCTOB CPefHEro
3BeHa CIMO (MMNCC3 CI10) Ha 6a3e OCHOBHOroO 06LLero obpa3oBaHus,
[Mporpamma pa3paboTtaHa Ha ocHoBe Tpe6osaHuin PrOC cpegHero
06LLero o6pa3oBaHUs, MPeabsABAsSEMbIX K CTPYKTYpe, COAEPXaHUI U
pe3ynbTaTaM OCBOEHMSA Y4YebHOW AUCUMNINHBI «ECTEeCTBO3HaHMe», B
COOTBETCTBUM C PekOMeHaUuusiMM N0  OopraHM3aumMm  noslyvyeHus
cpegHero  obuwiero  obpasoBaHuMs B Mpedenax — OCBOEHMS
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06pa3oBaTe/bHbIX nporpamm CpeaHero NpogeccroHasIbHOro
obpa3oBaHMA Ha 6a3e OCHOBHOro o06ulero o6pas3oBaHUs C Y4eTOM
TpeboBaHM  (PefiepasibHbIX  FOCYOAapPCTBEHHbLIX  06pa3oBaTe/lbHbIX
CTaHapTOoB 7 nonyyaemoit cneumanbHOCTH cpeaHero
NpogeccroHasibHOro 06pa3oBaHuiA (nMcemo [enapTameHTa
rocyaapCTBeHHOM MONUTUKK B cdepe NMOAroTOBKM pPaboumx Kaapos w
AMNO MuHobpHaykn Poccum o1 17.03.2015 Ne 06-259).

CofepXXaHvne nporpamMmmbl «ECTECTBO3HaHME» HaMNpPaBlEHO Ha
NOCTWKEHME CNeyroLWmnX Leneu:

* OCBOEHME 3HAHWIN 0 COBPEMEHHOI eCTECTBEHHOHAYUHOI KapTUHe
MUpa 1 MeToflax eCTECTBEHHbIX HayK;

3HAKOMCTBO C Hambosiee BaXXHbIMW WNAEAMW M [OCTUXKEHUAMMU
eCTeCTBO3HaHMA, OKasaBLUMMW OMpefenstollee BAUSHUE Ha pas3BUTHe
TEXHUKN U TEXHONOTUIA;

* OBMafleHNe YMEHUAMW TMPUMEHATb MOJMYYEHHbIE 3HaHWA AN
0OBACHEHUA ABMIEHMIA OKPYXKatoLLIEro Mupa, BOCNPUATUA MHDOPMaLK
eCTECTBEHHOHAY4YHOro 1 MpPOoMeCCMOHa/IbHO 3HAYMMOr0 COJEePXKaHWs;
pasBUTUE  MHTEN/IEKTYyas/lbHbIX,  TBOPYECKMX  CMOCOOGHOCTEN U
KPUTMYECKOTO  MbIWIEHMS B XOAe MPOBefeHMs  MPOCTEMLLINX
NCCNeOBaHW, aHanmM3a SBMEHWIA, BOCMPUATMS WU UHTepnpeTaumm
eCTeCTBEHHO-Hay4YHOW MH{opMaLuny;

* BOCMUTaHMe Y6eXXAeHHOCTN B BOSMOXHOCTU NO3HAHUS 3aKOHHOWA
npupoabl U MCMONb30BAaHUA [AOCTVDKEHWIA eCTECTBEHHbLIX HayK [ns
PasBUTUSA LUMBUIN3ALLMM U NOBBILLIEHNS KAYECTBA XKNU3HU;

. NPUMEHeHNe eCTeCTBEHHOHaYUHbIX 3HaHWI B
NpodeccnoHasbHON  AeATeNbHOCTM W MOBCEAHEBHOW XKU3HM AN
obecreyeHnst 6e30MaCHOCTM XN3HEAEATENbHOCTY;

rPaMOTHOr0 MCMOMb30BaHNA COBPEMEHHbLIX TEXHOJIOMUIA; OXPaHbl
3[10pPOBbS, OKPY>KatoLLIeN cpeapbl.

B nporpammy BK/IHOYEHO COAep)aHue, HarnpaB/ieHHOe Ha
(hopMmpoBaHME Yy CTYAEHTOB KOMMETEHUMIA, HeobXoauMbIX A
KayecTBeHHOro ocsoeHus MIMNCC3 CIO Ha 6a3e OCHOBHOro 06Llero
06pa3oBaHus C NOJTlyYeHnem CpeaHero obLero o6pasoBaHums.

OcCBOeHME CoAepXKaHUst y4ebHON AncunnInHblI «ECTeCTBO3HaHME
obecrneynBaeT AOCTMXKEHWE CTYeHTaMM CNeyroWmX pe3ybTaToB:

* IMYHOCTHBbIX:

— YCTOMUMBLIA WHTEPEC K UCTOPUU U [AOCTWDKEHMSIM B 06/1aCTU
eCTECTBEHHbIX HayK, YyBCTBO FOPAOCTU 3a POCCUMIACKME eCTECTBEHHbIE
HayKMW;



— TOTOBHOCTb K TMPOAO/KEHUIO 00pa3oBaHUs, MOBbILLUEHUIO
KBaMUKaUum B M30paHHOW NPOGeCCUOHaNbHOW AeATeNlbHOCTU C
MCMOMNb30BaHWEM 3HAHWI B 061aCTN eCTECTBEHHbIX HaYK;

— 0OBEKTMBHOE OCO3HaHMe 3HAYMMOCTN KOMMNETEHUUIA B 06/1aCTU
eCTECTBEHHbIX HayK [15 4enoBeka M 00LLEeCTBa, YMEHWE WUCMO/b30BaTb
TEXHOMOrMYecKme AOCTMKEHMA B 06nacTu (IM3NKK, XUMUK, BUONOrUK
ONA  NOBbILWIEHNA COOCTBEHHOIO WHTENNEKTYalbHOTO pPa3BuUTUS B
BbIGpaHHOW NMPodecCcnoHa/IbHON AeATeNbHOCTH;

— YMeHWe MpoaHaM3nNpoBaTb TEXHOreHHble MOCNeACTBUS [NS
OKpY>KatoLeil cpeflbl, ObITOBOM M NPOM3BOACTBEHHOW [AEATENbHOCTY
4e0BeKa;

— TOTOBHOCTb CaMOCTOATENbHO [00blBaTb HOBble A1 Cebs
eCTeCTBEHHO-HayuYHble  3HaHWA C  WUCMOMb30BaHMEM  ANs  3TOro
AOCTYMHbIX UCTOYHMKOB MH(hopMaLK;

— YMeHWe YynpaBisaTb CBOE MO3HABATE/IbHOM [eATeSIbHOCTbIO,
MPOBOAUTL CaMOOLIEHKY YPOBHA COOGCTBEHHOrO WHTENIEKTYaSIbHOro
pasBUTUS;

— YMEHMe BbICTpamMBaTb KOHCTPYKTMBHbIE B3aVIMOOTHOLLUEHMS B
KOMaH/e Mo peLleHnto 06Lwmx 3aaayq B 061acT eCTECTBO3HAHNS;

* MeTanpeaMeTHbIX:

— OBNafeHMe YMEHWAMM W HaBblKaMW Pa3/IMYHbIX BWUI0B
NMo3HaBaTe/IbHOW  [eATeNIbHOCTU AN W3YYeHWs  pasHbIX  CTOPOH
OKPY>KatoLLLero ecTeCTBEHHOro MUpa;

— MNPWUMeHeHWe OCHOBHbIX MeTOAO0B MO3HaHUA (HabnraeHus,
Hay4YHOro 3KCNepuvMeHTa) [N WU3Y4YeHUs  pas3/InyHbIX  CTOPOH
eCTeCTBEHHOHAy4YHOW KapTWHbl Mupa, C KOTOPbIMW  BO3HUKaeT
Heo6X0ANUMOCTb CTa/IKMBaTLCS B NPOMeCCUOHaNbHOW cepe;

— YMeHVe Onpefenatb Lenm v 3ajadn AedTenbHOCTH, BblbMpaTtb
cpeacTsa Ana Ux OOCTUMXKEHUS Ha NPaKTUKE,;

— YMeHMe UCMO/b30BaTh Pas/inyHble UCTOYHUKK ANSi NOSTYyYeHUs
eCTECTBEHHO- Hay4HOW MHMOPMaUMn 1 OLUeHMBaTb ee [O0CTOBEPHOCTb
ANS 0OCTUXKEHNA MOCTaB- NIEHHbIX Lieflen 1 3ajau;

* NpeAMEeTHbIX:

— C(POPMMPOBAHHOCTb MPeACTaB/IEHNIA O LIENOCTHON COBPEMEHHOA
eCTeCTBEHHOHay4YHOW KapTuHEe Mupa, Npupofe Kak eauHOW LenoCTHOM
CUCTEME,  B3aMMOCBA3M  4YesioBeka, npupoAbl U 006LIecTBa,
MPOCTPaHCTBEHHO-BPEMEHHbIX MacLuTabax BceneHHOM;



— BflafileHNe 3HaHWAMM O Hambosiee BaXKHbIX OTKPbITUAX U
AOCTKEHMAX B 06/1aCTU €CTECTBO3HAHMA, NOBAUABLUMX Ha 3BOMOLMIO
npeAcTaB/ieHNiA 0 NPUPOAE, Ha Pa3BUTME TEXHUKN U TEXHONOTUIA;

— CPOPMMPOBAHHOCTb YMEHUS MPUMEHATb eCTEeCTBEHHOHAYYHbIe
3HaHMA 419 00BACHEHUS OKPYXXatOLLMX SABNEHNIA, COXPaHEeHNS 300P0BbS,
obecrieyeHnss  6e30MaCHOCTU  >XKU3HEeOeATeNIbHOCTH,  OGepeXxHOoro
OTHOLLUEHNA K NpMpoAe, pauroHanbHOro NpUpoAononb30BaHms, a Takxke
BbIMO/IHEHWNA PO TPaMOTHOIO NoTpebuTens;

— C(hOPMUPOBAHHOCTL MpeACTaBNeHNUA O HayyHOM MeToje
MO3HaHWA MPUPOAbl MU CPeAcTBax M3YYeHUs merammpa, Makpomupa u
MUKpPOMUPA; BNnafeHne npueMaMmu eCTeCTBEHHO-HayUHbIX HabntoaeHN,
OMbITOB, WCC/EAOBaHMA W OUEHKM [OCTOBEPHOCTU MOJYYEHHbIX
pe3ynbTaToB;

— BflafieHNe MOHATUMAHBLIM annapaTtoM ecTeCTBEHHbIX Hayk,
MO3BO/IAOLLMM NO3HaBaTb MMpP, Yy4vyacTBOBaTb B AMCKYCCUSIX O
eCTeCTBEeHHO-Hay4YHbIM BOMpocam, 1CMONb30BaTb pasfinyHble
NUCTOYHWKM  MHOPMauUn  And  MOArOTOBKM COOCTBEHHbLIX paborT,
KPUTUYECKN OTHOCUTLCA K coobLueHnam CMIA, coepxxaliMm HayuHyo
NH(opMaLnIo;

—  C(hOPMUPOBAHHOCTb  YMEHWA  MOHMMAaTb  3HAYMMOCTb
eCTeCTBEHHOHAYUYHOIr0 3HaHWA 419 KaK4Oro YesioBeka He3aBUCUMO OT
ero npogeccnoHanbHOM AeATeNbHOCTH, pasnnyatb (PakTbl M OLIEHKW,
CpaBHMBATb OLEHOYHbIE BbIBOAbI, BWUAETb WX CBA3b C KPUTEPUAMMU
OLIEHOK 1 CBA3b KPUTEPUEB C ONpeaeieHHOM CUCTEMOIA LIEHHOCTEMN.

3ajayvun Kypca:

B pe3ynbTaTte U3yueHus ANCLIUNANHBI CTYEHT JO/KEH:

3HaTb
. CMbICT  NOHATMWNA: eCTECTBeHHOHayHHbIVI METOZ,  MO3HaHWA,
INIEMEHTapPHbIE YacTuubl, INEKTPOMArHUTHOE none "

3MIEKTPOMarHUTHbIE  BOJIHbI,  KBaHT,  3HTPOMMSA,  3BONOLMS
BceneHHOM, 60/bLUOM B3pbIB, NEPUOANYECKMIA 3aKOH, XUMUYECKas
CBA3b, XMMMYecKasd peakuus, MaKpPOMOJSIEKyNa, KaTanmsaTop,
(hepmeHT, andhepeHumauma knetok, AHK, reHeTnyeckuin Kog,
BUPYC, Buonormyeckas 3sonwoLms, 6ropasHoobpasue, nonynaums,
aKocucTema, bruocdepa, K03BO/OLUMSA, YCTONYMBOE Pa3BUTHE,;



NMEHA BEMMKUX YUYeHbIX U 1X BKNad B (hopMUPOBaHME COBPEMEHHOIA
eCTeCTBEHHOHAYUHOI KapTUHbI MUPA;

YMETb

NPVMBOAMTL  MPUMEPbl  SKCMEPVMEHTOB  WAM  HaBNOL4EHWN,
060CHOBbIBAIOLLMX: AaTOMHO-MOJEKY/IAPHOEe  CTPOeHWEe BELLEeCTBa,
CYLLeCTBOBaHME  3/IEKTPOMArHUTHOrO NOAS WM B3aMMOCBS3b
3IEKTPUYECKOTO M MarHWTHOIO  MOMel,  BOJIHOBble U
KOPNYCKY/sipHble  CBOWCTBA CBeTa, HeobpaTuMMblid  XapakKTep
Tenn0BbIX MPOLECCOB, pasberaHne ranakTuk, 3aBUCMMOCTb CBOMCTB
BelecTBa OT CTPYKTYpbl MOMeKys, 3aBUCUMOCTb CKOPOCTW
XUMUYECKON peakumm OT TemrnepaTtypbl W  KaTa/nM3aTopos,
KNIETOYHOE CTPOEHME XMBbIX 0praHn3mMos, ponb AHK Kak HocuTens
HacneCTBEHHON WHMOPMaLMKA, 3BOMIOLMIO >XUBOW NPUPOAbI,
NpeBpawleHnss 3Heprnn u cry4dariHble TMPOLECCbl B XXUBON U
HEXWBOW Npupofe, B3aMMOCBA3b KOMIMOHEHTOB 3KOCWUCTEMBI,
B/ISAHME [EATENbHOCTM Ye/loBeKa Ha 3KOCUCTEMbI;

00BACHATL MPUKNAAHOE 3HAUEHME BaXKHEWLUMX [OCTUXKEHW B
00MaCTW EeCTECTBEHHbIX HAyK [ANS: Pa3BUTMS SHEPreTUKN WU
CPeAcTB  CBSI3W, TMOMYYEHUS CUHTETUYECKMX MaTepuasioB ¢
3a/laHHbIMI  CBOMCTBaMM, CO3[aHWsi OWUOTEXHONOIWMIA U TEeHHON
VHXKEHEPUW, NeYeHNst BUPYCHbIX M HacneACTBEHHbIX 3ab0neBaHW,
3alUThI U 0XPaHbl OKPYXKatoLLEel cpeapl;

BblABMraThb FMNOTE3bl M NpeanaraTb MyTW UX MPOBEPKM; AenaThb
BbIBOAbI HAa OCHOBE 3KCMEPUMEHTANbHbIX AAHHbIX, NPEACTaBNEHHbIX
B Bue rpadmka, Tabnmubl Uav amarpaMmsi;

paboTaTb C eCTECTBEHHOHAYYHOW UHDOPMaLMe, cofepKa-Lueincs
B coobueHnax CMW, pecypcax VIHTepHeTa, Hay4HO-MOMYy-NsSpHbIX
CTaTbaX: BNafeTb MeToAamun NOWUCKa, BblAENATb CMbIC/I0BYH OCHOBY
N OLeHMBATb AOCTOBEPHOCTL MH(hOopMaLUK;

NCIOoJIb30BaTb I'IpVIO6peTeHHbIe 3HaHVA N YMEHNA B ﬂpaKTMLIeCKOVI
[EeATENTbHOCTU U I'IOBCG,EI,HEBHOVI XNU3HW ANA:

NPOPUNAKTUKA  BUPYCHbIX W UH(EKLUMOHHBLIX  3ab01eBaHWI;
HUKOTUHOBOW, anKOroflbHOM W HapPKOTUYECKOWN 3aBUCUMOCTEN;
OLUEHKM  OMacHOro BO3AENCTBUS Ha  OpraHM3aM  YesloBeKa
3NEKTPOMArHUTHbIX BOMH W PagMOAKTUBHBLIX  W3MTYYEHWUNA,
3HeprocoepexxeHns; 6e30MacHOr0  UCMOMNb30BaHUS  XUMUYECKMX



BELIECTB B ObITY; NWYHbLIX AEWCTBMIA MO 3allMTE U OXpaHe
OKpY>KatoLLEel cpeabl.

1.4. PeKOMeHYyeMOe KONMYECTBO YacoB Ha 0CBOeHMe paboyei
nporpamMmmbl y4ebHOMN AUCLUMNHBI:

MaKCMManbHOW Y4ebHOWN Harpyskm obydaroulerocsa 177 4yacos, B
TOM YUCTIE:

- 06s13aTeNbHON ayAUTOPHON Yy4ebHOW Harpysku obyuaroLerocs
118 yacos,

- CAaMOCTOSITE/IbHOI paboTbl 06yyatoLLerocs 59 yacos.



2. CTPYKTYPA N COAEP>XAHWE YUEBHOW

ANCLUNMNNINHDBI

2.1 O6beM yUYebHOWN ANCUMMNIIMHBLI N BUAbI Yy4ebHOM paboThl

Bup yuebHo paboThbl

O6Bbem yacoB

MakcmnmanbHas yyebHast Harpyska (Bcero) 177
Ob6sa3aTe/ibHas ayanTopHasa yuebHas 118
Harpyska (Bcero)
B TOM YucCre:
TeopeTnyeckoe 0byyeHme 88
nabopaTtopHble paboThl
MNpaKTUYeCKme 3aHATUSA 30
KOHTPO/IbHble paboThl
CamocToATeNnbHaa pabota o06y4aroulerocs 59
(Bcero)
B TOM YuCne:
MOArOTOBKA K  ayAUTOPHbIM  3aHATUAM 49
(M3ydeHne nuTepaTypbl MO 33f4aHHbLIM Temam,
HanucaHve pedeparos, acce 1 MNpP. MUCbMEHHbIX
pabor)
MOAr0OTOBKA K MPOMEXYTOUHOM aTTecTalmm 10
Torosas arrectauns B popme (yKasaTb) AndhhepeHLMpoBaHbIN
N B KAKOM CEMECTpe 3ay4er,

2 CEMeCTp




2.2. pyMepHbI TeMaTUYeCKUIA MNJ1aH U cofepXkaHne y4ebHOW ANCUMMIINHbI

EcTecTBO3HaHME

HanmeHoBaHuMe
pasfenoB
N TEM

CopeprkaHue y4ebHOro matepuana,
nabopaTtopHble paboTbl U MPaKTUYECKME 3aHATUS,
camocTosATe/IbHasA paboTa 0byyaroLmxcs,

O6beM
yacoB

YpoBeHb 0CBOEHNA

1

2

4

Paspen 1

EcTecTBO3HaHMe KaK COCTaBHas YaCTb Ky/bTYypbl.

Tema 1.1,
CTpyKTypa HayKu
N ee PyHKUMN

CopiepxkaHue yuyebHoro Matepuana

1. OCHOBHbIE KOHLIeNLUMN eCTECTBO3HAHUS:
KOCMOJIOrMYECKME, reofiornyeckme, gpusmyeckue,
XUMUYECKME, BMOMIOrMYEeCcKme, aHTPOMOOrMYeCKue,
counasibHble.

2. KynbTypa matepuasibHas 1 yXOBHas.
EcTecTBO3HaHMe Kak COCTaBHasA YacTb Ky/bTypbl.
EcTecTBEHHOHayuYHasa N r'yMaHUTapHasa KynbTypbl.

3. Hayka B 1yX0BHOW Ky/ibType 06LecTBa. Hay4Hbli1
MeTo/ No3HaHnA MUpa. Posib MaTeEMaTUUYECKNX
3HaHWA. COOTHOLLEHWE HayKW, (hnIocomnm, peiuruu.
4. KpuTepuii n popmMbl HAYYHOCTU. HayuHble 1
HeHay4Hble (POPMbI NO3HAHWUA.

O3HaKOMUTE/bHbIN
N penpoayKTUBHbIN

[1pakTn4yeckune 3aHATNA

1. OCHOBHble KOHLenLuny eCTeCTBO3HaHMSA:
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KOCMOJIOrMYEeCKmMe, reofiornyeckme, gpusmnyeckue,
XUMUYECKME, BMOSIOrMYECcKMe, aHTPOMOMOrMYeCKme,
counasibHble.

2. KynbTypa maTepuasibHas 1 LyXOBHas.
EcTecTBO3HaHMe Kak COCTaBHasA YacTb Ky/NbTypbl.
EcTecTBEHHOHayuYHasa N r'yMaHUTapHasa KynbTypbl.

3. Hayka B yX0BHOW Ky/ibType 06LecTBa. HayuHbli1
MeTOoZ No3HaHnA MUpa. Posib MaTeEMaTUUYECKNX

3HaHWIA. COOTHOLLEHWE HayKu, hnnocodunn, Penurun.

4. Kputepuin n popMbl Hay4HOCTU. HayuHble 1
HeHay4Hble (DOPMbl MO3HAHWA.

CamocTosTeNlbHasA paboTta 0byyatoLLmxcs

Tema 1.2.
NcTopnyeckue
CcTagnn rno3HaHus

np1posl.

CopiepxkaHue yuyebHoro matepumana

1. CTaHOB/IEHNE €CTECTBEHHOHAYYHOWN KapTUHbI
Mupa. MoAroToBUTENbHbINA NMEPUOL Pa3BUTUS
ecTeCcTBO3HaHMA. AHTUYHasA HaTypduiocopus.
Tpyabl 1 AeATensHOCTb YUeHbIX: EBKAMA, M1aToH,
ApuctoTens, MNudarop, Apuctapx, Mronemei.

2. Apabckui BocTok. Anb MamyH, Anb BrpyHu,
Owmap Xaisam, Aby noH CuHa, Y nyroek.

3. CpegHeBeKoBbe. CxonacTtbl. ['epMEHEBTUKA.
ArHOCTUKW. [MpesnocCblIKK CTAHOBNEHMUSA
(hMNoCcoqCKOro yyeHus.

O3HaKoOMUTE/bHbIN
N penpoayKTUBHbIN
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4. 9noxu Bo3poxaeHus u MNpoceeLleHns. Besanui,
NeoHapao aa BuHun, KonepHuk, Manuneit, HbOTOH,
[ekapT. MexaHM4eCcKWii aTan pasBuTuns
ecTecTBo3HaHuA. JetepmnHuam Slannaca. [Nepurop,
3BOJIOLMOHHBIX 1Aei. HayuHble peBoMoLun 1 nx
CYLLHOCTb. Kpusuc B eCTeCTBO3HaHUM 1 MOUCKN
BbIxoAa. OCo6eHHOCTN COBPEMEHHOA
eCTeCTBEHHOHay4YHOW KapTUHbI MUpa.

[MpaKTnyeckue 3aHATUA

1. CTaHOB/NEHNEe eCTECTBEHHOHAYYHOI KapTUHbI
Mupa. NoAroToBUTENbHbIN Nepuog pPasBnuTus
ecTecTBO3HaHMA. AHTUYHAA HaTypgmnocopus.
Tpyabl N AeATeNnbHOCTb YUeHbIX: EBKnnA, I'naToH,
ApuctoTens, MNudarop, Apuctapx, Mronemei.

2. Apabckuin BocTok. Anlb MamyH, Anb BupyHu,
Owmap Xaiam, Aby noH CuHa, Ynyroéek.

3. CpefiHeBeKoBbe. CxonacTbl. ['epMeHEeBTUMKa.
ArHOCTUKMW. [1peanocChbi/IK1N CTaAHOB/IEHNS
hMnocodcKoro yyeHus.

4. 9noxu Bo3poxaeHus u MNpoceeLleHns. Besanui,
NeoHapao aa BuHun, KonepHuk, Manuneid, HbOTOH,
[ekapT. MexaHn4ecKuii atan passuTuns
ecTecTBo3HaHuA. [leTepmMnHM3M Jlannaca. [Nepuof
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3BOJIOLMOHHbIX Uaei. HayuHble peBOMOLNN U NX
CYLLHOCTb. Kpn3unc B eCTECTBO3HAHUN 1 NMOUCKN
BbIxoa. OCO6eHHOCTM COBPEMEHHOM
eCTECTBEHHOHaY4YHOW KapTUHbI MUpPa.

CamocTosTeNlbHasd paboTta 0byyatoLLmxcs

Pasnen 2 [MpoCTpaHCTBO U BpeMs B COBPEMEHHOM
eCTeCTBO3HaHUM

Tema 2.1. CopnepyaHue y4yebHOro marepuana

N3mepeHne 1. KaneHgapes.

NPOCTpaHCTBa U 2. CCTEMBI cUeTa U eANHULIbI BPEMEHM

BPEMEHWN. 3. MeTpunyeckas cuctema. 13smepeHme pa3smepos K

PacCTOSAHUN

[1pakTn4yeckune 3aHATNA

1. KaneHgapes.

2. CCTEMBI cUeTa U eANHULIbI BPEMEHM

3. MeTpunyeckas cuctema. 13smepeHne pa3mepos K
PacCTOSAHUN

CamocTosTeNIbHast paboTa 06yYatoLLmXCS

O3HaKOMUTE/bHbIN U
PENPOAYKTUBHbI
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Tema 2.2.
KoHuenumn
BPEMEHN K
MNPOCTPaHCTBa

CopiepxaHue yuyebHoro matepuana

1. Cy6cTaHumasibHasa 1 pensaumoHHas, LMKINYeckas n
NNHEHAsA KOHUENUUN BPEMEHMN,

2. DBO/OUMA NPeACcTaB/1eHNA 0 MPOCTPAHCTBE U
BPeMeHN B X0/e pasBUTUS LMBUIU3aLMNN:
ApuctoTenb, HbloTOH, JTenbHML, DVHLLTENH.

3. MNpuHUKnnel oTHocUTENbHOCTU. NMocTynaTtbl CTO 1
OTO.

O3HaKOMUTESIbHbI
N PenpoLyKTUBHbIN

[MpaKTnyeckue 3aHATHA

1. CybcTaHumanbHasa v penaumoHHas, LMKamyeckas u
NNHEeNHast KOHUENUMN BPEMEHMN.,

2. DBONOLUNA NPeACcTaB/IEHNIA O NPOCTPAHCTBE U
BPEMEHU B X0/ie pa3BUTMA LMBUAN3ALNN:
ApuctoTenb, HblOTOH, JTebHUL, DAHLLTENH.

3. MNpuHUKnnel oTHocUTENbLHOCTU. MocTynaTtbl CTO 1
OTO.

CamocTosTeNbHasa paboTa

Pasgen 3

Makpomup, MUKPOMUP, Merammp

O3HaKOMUTE/bHbI
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Tema.3.1.
Makpomup

CopiepxaHue yuyebHoro matepuana

1. ®opmbI CyLLleCTBOBaHNA MaTepun. BelecTso,
rnosne, oM3NYECKMIA BaKyyM.

2. KopnyckynsipHas u KOHTUHYaslbHast KOHLEeNLUn
onucaHnsa npmpoabl. MakpoMump 1 Knaccuyeckoe
ecTecTBO3HaHMe. B3anmogeiictene, 611M3KOAENCTBUE,
NanbHONENCTBME.

3. ONeKTpoMarH1THas KapTuHa Mmupa. Pesonoums B
eCcTecTBO3HaHMM B Hadasie XX Beka.

W PENnPOAYKTUBHBI

[MpaKTnyeckue 3aHATUA

1. ®opmbI CyLLLECTBOBaHMA MaTepum. BellecTso,
rnosne, PU3NYECKNA BaKyyM.

2. KopnyckynspHaa 1 KOHTUHYasIbHasa KOHLEeNLnn
onuncaHusa npupoabl. MakpoMup 1 Knaccuyeckoe
ecTecTBO3HaHue. B3anmopgenctene, 611M3KOAENCTBUE,
nanbHOAENCTBIE.

3. DNeKTpOMarHuTHas KapTuHa Mupa. Pesonoums B
ecTeCTBO3HaHWM B Hayasie XX BeKa.

CamocTosTeNlbHas paboTa 06yYatoLLmXCS

Tema 3.2.
MwuKkpomunp

CojiepXkaHvie yue6Horo matepuana

1. dyHaameHTabHbIe B3aMMOAENCTBUS:
rpaBUTaLNOHHOE, 3/IEKTPOMAarHUTHOE, CU/TbHOE,

O3HaKOMUTE/bHbIN
N penpoayKTUBHbIN
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cnaboe. MNprHLMNbI oNUcaHNa MUKpoMUpa.

2. BonHbI aHeprun, matepum, BePOATHOCTM.

3. MpMHUMNBI CAMMETPUN. 3aKOHbI COXPaHEHWS.
[MpnHUMNbLI cynepno3nLmn, HeonpeaeneHHOCTH,
AONOSTHATENBHOCTU. AIMHAMNYECKME U
CTaTUCTUYECKNE 3aKOHOMEPHOCTU B NMpUpoae.

[MpaKTnyeckue 3aHATHA

1. dyHaameHTaNbHbIE B3aMMOAENCTBUS:
rpaBUTaLMOHHOE, 3NIEKTPOMAarHMTHOE, CU/TbHOE,
cnaéoe. MprHUMMbI OrMcaHUa MUKPOMUpA.

2. BOnHbI 3Heprun, matepum, BePOATHOCTM.

3. MpnHUMNbI CUMMETPUN. 3aKOHbI COXPaHeHUS.
[MpuHUMNLI Cynepnosnuum, HeonpeaeneHHOCT!,
LOMNONHUTENLHOCTU. JJuHaMMYeckme n
CTaTUCTUYECKNE 3aKOHOMEPHOCTU B NMPUPOoae.

CamocTosTeNlbHast paboTa 06yYatoLLmXCS

Tema 3.3. Meramump.

CopiepxkaHue yuyebHoro matepuana

1. CTpyKTypa 1 3BonoLma merammpa. Teopus
bonbLuoro B3phisa.

2. CTpoeHue v ssontouua 3eess. CUHTE3 XMMUYECKNX
3/1EMEHTOB.

3. MNpouncxoxaeHne 3eMnn 1 NnaHeT. SK30MIaHeThl.

O3HaKOMUTESIbHbI
N PenpoLyKTUBHbIN
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4. AHTPOMHbIA NPUHUKN. Mpo6nemMbl NOUCKa
BHE3eMHbIX LIMBUIN3ALNNA.

[MpaKTnyeckune 3aHATUA

1. CTpyKTypa 1 3Bonounsa Mmeramupa. Teopus
bonbLuoro B3phisa.

2. CTpoeHue v ssontouua 3eess. CUHTE3 XMMUYECKNX
3/1EMEHTOB.

3. INpouncxoxaeHne 3eMnn 1 NnaHeT. SK30MIaHeThl.
4. AHTPOMHbIA NPUHUKN. Mpo6nemMbl NOUCKa
BHE3EMHbIX LIUBUIN3ALNA.

CamocTosTeNlbHasA paboTta 0byyatoLLmxcs

Paspen 4. ["N06a/IbHbI 3BOMTOLINOHN3M, CUHEPreTUKa

Tema 4.1. CopepykaHue y4yebHOro marepuana O3HaKOMUTE/bHbI
MpuHUMNbI 1. IHTerpasibHble KOHLUENLUWM COBPEMEHHOIO N penpoayKTUBHbIN
MOCTPOEHMUA U eCTeCTBO3HaHWS: rN106asbHbliA 3BOTOLINOHN3M,

opraHusaumn CMCTEMHOCTb M caMOOopraHm3auns, UICTOPUYHOCTb.

COBPEMEHHOIo 2. CUCTEMHBIV U CUHEPreTUYECKUIA NOAXO0AbI.

Hay4HOIo 3HaHWA

OCHOBHbIe NOHATUA CUHEPTETUKN. HepaBHOBECHbIE
MaKpocucTembl. dasbl pasBUTUSA CUCTEMBI.

Buypkauum n gpaykryaumu.

[MpaKTnyeckue 3aHATHA

1. IHTerpasibHble KOHLUENLUWM COBPEMEHHOIO
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eCTeCTBO3HaHMSA: rn106anbHbIA 3BOJIOLMOHN3M,
CUCTEMHOCTb 1 CaMOOpraHu3aLms, ICTOPUYHOCT.
2. CUCTEMHbIV M CUHEPreTMYEeCKUIA Noaxoapl.
OCHOBHbIe MOHATUS CUHEPreTUKN. HepaBHOBECHbIE
MaKpocucTeMbl. Pasbl pasBUTUS CUCTEMBI.

Budypkauum n dpaykryaumu.

CamocTosTeNlbHasA paboTta 0byyatoLLmxcs

Tema 4.2. Nopagok
N 6ecrnopsioK B

npupoge.

CopiepxaHue yuyebHoro matepumana

1.AnHammyeckunin xaoc. MNpuHUMN Bo3pacTaHus
3HTPONUM B 3aMKHYTbIX CUCTEMAX.

2. HersHTponuinHble TEHAEHUMN B CUCTEMAX C
aKTUBHbLIMW 3/1EMEHTaMN.

O3HaKOMUTESbHbI
N PenpoLyKTUBHbIN

[MpaKTnyeckune 3aHATUA

1.lnHammyeckunin xaoc. MNpuHUMN Bo3pacTaHus
3HTPONUN B 3aMKHYTbIX CUCTEMAX.

2. HersHTponuiHble TeHAEHUMM B CUCTEMAX C
aKTUBHbLIMW 3/IEMEHTAMN.

CamocTosTeNlbHas paboTa 06yYatoLLmXCS

Tema 4.3. MeTogbl
N KOHLenuum
NMO3HAHUA B XMMUW

CopiepxkaHue yuyebHoro matepuana

1. OT aHTUYHOIN HaTypPUIOCOUM 1 aNXUMUN [0
KN1aCCUYECKOWN XMMUU. AHIN3, CUHTES,

2. OpraHuyecKkas Xumus.

3. OBOJIIOLMOHHAA XUMUA U TeopUsA HEPABHOBECHbLIX

O3HaKOMUTESIbHbI
N PenpoLyKTUBHbIN
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KaTa/IMTNYECKNX CUCTEM.

[MpaKTnyeckue 3aHATHA

1. OT aHTUYHOI HaTypUIoCOUA 1 aNXUMUN 40
KNacCUYecKom Xummun. AHanms, CUHTe3.

2. OpraHunyeckas xmmusl.

3. IBO/IOLUMOHHAA XNMUA N TeOpUa HePaBHOBECHbIX
KaTa/IMTUYECKNX CUCTEM.

CamocTosTeNlbHasd paboTta 0byyatoLLmxcs

Pasgen 5. Buonornyeckne yposHu opraHusalmm matepumn
Tema 5.1. YpoBHu | CoaeprkaHue y4ebHOro matepuana

opraHusaymm 1. ’KrBasa n Hexxnsasa matepus. Teopum

XXMBOTr0 MPOUCXOXKAEHNA XXN3HW Ha 3eMie 1 BO BceneHHOIA.

2. MpuHUMN camoopraHm3aummn B XXMBOI NPUpoSe.
3aKOHOMEPHOCTW OPraHNYecKor MaTepmm BbICLLETO U
Hu3LWero nopsgka. Kpusuc gpusmkanmsma.

3. OpraHusaumns n ycTomumsocTb bruocepsb!.
Brocepa n KOCMUYECKME LMKITbL.

O3HaKOMUTESIbHbI
N PenpoayKTUBHbIA

[MpaKTnyeckue 3aHATUA

1. >)KuBasa n HexxmBas matepus. Teopum
MPOUCXOXAEHNA XXMU3HWN Ha 3eMne 1 BO BceneHHOA.
2. MNpyHUMN camoopraHu3aLmmn B XX1BOW Npupoje.
3aKOHOMEPHOCTW OpPraHMYecKo MaTepPUn BbICLLETO U
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Hu3LWero nopsgka. Kpusuc gpusmkanmnsma.
3. OpraHusaumns n ycTomumeocTb brocgepsb!.
Brocepa n KOCMUYECKME LMKIbI.

CamocTosTeNlbHasA paboTta 0byyatoLLmxcs

Tema 5.2.
OBONOLUVOHHbIE
Teopuu B buonorunm

CopiepxaHue yuyebHoro matepuana

1.Teopuu JlnHHes, KioBbe, Jlamapka.

2.Teopua NapsuHa. M13MeHUMBOCTb,
HacneACTBEHHOCTb, 0TOOP. A/lbTEPHATBHbLIE TEOPUN
3BO/IOLNMN.

O3HaKOMUTESIbHbI
N PenpoLyKTUBHbIN

[MpaKTnyeckue 3aHATHA

1.Teopun JInHHeA, KroBbe, Jlamapka.

2.Teopua OapsuHa. I3MeHUNBOCTD,
Hac/eACTBEHHOCTb, 0TOOP. A/lbTepHATMBHbIE TEOPUM
3BO/HOLUNN.

CamocTosTesnbHasa paboTa

Pa3zen 6. YenoBek Kak npegMeT eCTeCTBEHHOHaYy4YHOro

NMO3HaHMA
Tema 6.1. CopfepyaHue y4yebHOro marepuana O3HaKOMUTESIbHbIA
['eHeTnYeckme n 1. OcobeHHOCTK YenoBeKa 1 colnasibHO- N PENPOAYKTUBHbIN
3KOJIOrnyecKume 3KOHOMMYeCcKnxX cnucteMm. Mosr 1 BbicLLaa HepBHas

dCMeKTbl 3BOTIOLUNN
HenoBeEKa

[€STENbHOCTb.
2.3apoXKaeHNE U Pa3BUTHE LMBUN3ALINMN,
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[MpaKTnyeckune 3aHATUA

1. OCO6EHHOCTK YenoBeKa U coLnanbHo-
9KOHOMMYECKMNX cucTeM. MO3T 1 BbICLLIAA HepBHas
NeATeNIbHOCTb.

2.3apoXKeHne N pa3BuUTHe LMBUIN3ALINN.

CamocToATeNnscHas pa60Ta

Tema 6.2. Ha nytu
K LIe/TOCTHOM
Ky/NbType.

CojiepXkaHvie yue6Horo matepuana

1. no6asnbHble npobnembl YenoBeyecTsa. KOOI
1 61no3TnKa. KoHuenumsa ycTtonumeBoro pa3suTms.

2. Posnib ecTecTBO3HaHWA B MPeOSoNeHNN r1o6abHbIX
KPW3K1COB.

3. OCHOBbI (HOPMUPOBAHNA FTAPMOHUYECKOM
nn4yHocTn. KoHuenuus Hoocepbl KOHTYpSI
paLoHaNbHOro 06LLEeCTBa 1 BO3MOXHOCTb ero
camoopraHu3auum

[1pakTn4yeckune 3aHATNA

1. FnobanbHble NPobeMbl YenoBevecTsa. OKOI0rns
1 6noaTuKa. KoHuenumsa ycToinumsoro pa3BuTms.

2. Ponb ecTecTBO3HaHWUS B NPe0A0/IEHNM T106a/IbHbIX
KPWU3MCOB.

3. OCHOBbI (hopMMPOBaHWSA FaPMOHNYECKON
nnyHocTn. KoHuenuus Hoocepbl KOHTYpbI
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paLOHa/IbHOrO 06LLECTBA U BO3MOXHOCTb €0
camoopraHu3aLmm

CamocTosTeNIbHast paboTa 06yYatoLLMXCS

Bcero:

177
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3. YCJIOBUA PEATU3ALINU YUEBEHOW ANCUMMINHBI

3.1. TpeboBaHUS K MUHUMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY
06ecneyeHunto
OCBOEHME NpOorpaMmbl YYe6HOW AUCUMNNNHBI «ECTECTBO3HAHMEY
npeanonaraeT Haamume Y4dyebHbIX KabWMHETOB, B KOTOPbIX WMEETCS
BO3MOXXHOCTb 06ecneunTb cBOOOAHLIN AOCTYN B MHTEPHET BO BpeEMS
Yy4yebHOro 3aHATMS W B MEpUof  BHEy4YeOHON  [AeATeNIbHOCTU

00y4atoLLMXCH.

KabuHeTt couMasibHO-3KOHOMMYECKNX ANCLUMNNNH -
TemaTuyeckme  CTEHAbI, KOMMbHOTEP, cKaHep, NnepeHoCHoe
MyNbTUMEANAHOE 060PYA0BaHME, HOYTOYK.

3anbl:

- 6M6MOTEKA, YNTaSIbHBIA 3a/1 C BbIXOAOM B CETb VIHTEPHET;
- aKTOBbIW 3aJ1.

3.2. HhopmaumoHHoe obecreyeHme 06yyeHns
[MepeyeHb pPeKOMEHAYeMbIX Y4ebHbIX  u3daHunh, VIHTpHET-
PecypcoB, AOMNONMHUTENbHOW NTepaTypbl

OCHOBHbIE NCTOYHUKWU:

MetennH A.J1. EctecTtBO3HaHue: yuyebHuk / A.J1. MetenuH, T.H.
[aeBa, A.J1. bpeHHep. — M.: ®opym, 2012. — 256 c. pexxum goctyna
ZNANIUM.COM

JononHuTeNnbHble NCTOUYHUKMN:.

(MpodheccroHanbHoe obpasoBaHue) - Py3aBuH . .  KoHuenuum
COBPEMEHHOr0 ecTeCcTBO3HaHWUSA: yyebHuK / .. PysaBuH. - 3-e u3g.,
ctep. - M.. VH®PA-M, 2012. - 271 c. - pexXum poctyna
ZNANIUM.COM

AknmeHko C.b. ®u3nka n ectecTBo3HaHue. MNpakTuyeckme paboThl :
Y4ebHoe nocobue. - Mocksa ; Mocksa : 3patensckuia LieHtp PUOP :
00O "Hay4Ho-uzgartenscku ueHTp MH®PA-M", 2014. - 52 c. - ISBN
978-5-369-01104-1.

benges A.K., Abimwwy .M., KysHeuoBa J1.H. n gp. buonorusa
(6a30BbIV YpoBeHb). 10 knacc. — M., 2014.

benses A.K., Abimwuny .M., bopoanH T1.M. n ap. Bunonorus
(6a30BbIV YpoBeHb). 11 knacc. — M., 2014.
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abpuensH O.C., OctpoymoB W.I' Xumwus ans npodeccuii u
creumanbHOCTe  couManibHO-  SKOHOMMYECKOrO W FyMaHWTapHOro
npounen: ydyebHMK [ONS CTYA. YydpeXxaeHund cpeg. npod. 06-
pasoBaHus. — M., 2014.

[FabpuensaH O.C. Xumunsa. MNpakTukym: y4ye6. nocobue. — M., 2014.

abpuensaH O.C. n gp. Xvmus. TecCTbl, 334a4M 1 yrpaKHEHNS: y4eb.
nocobve. — M., 2014.

MabpuenaH O.C. Xumud. Mocobue ans noarotoBkn K EM3d: yueb.
nocobue. — M., 2014,

EpoxvH FO.M. Xumuna: 3agaum 1 ynpaxkHeHus: yyeb. nocobue ans
CTY[l. yUupexaeHwnii cpef. npod. obpasoBaHuns. — M., 2014,

EpoxuH HO.M. COOpHMK TecToBbIX 3afaHuil Mo XUMUK: Y4eb.
nocobue And CTyhd. ydpexiaeHui cped. npod. obpasosaHus. — M.,
2014,

KoHcTaHTMHOB B.M., PesaHoB A.I'., ®Pageesa E.O. Bwuonorus:
YYebHUK ANs CTY/. YupexxaeHuii cpeq. npod). obpasoBaHus / nog pea. B.
M. KoHcTaHTUHOBa. — M., 2014,

HemueHko K.3. dusmka B cxemax n Tabnmuax. — M., 2014.

CamoitneHko TM.A. ®usmka ana npodeccnin 1 chneumanbHOCTER
CoLManbHO-3KOHOMMYECKOrO W TyMaHUTapHOro npogunein: ydebHUK
A1 CTY[. yUpeXaeHui cped. npod. obpasosaHmsd. — M., 2014,

CamoiineHko IM./. C6opHMK 3ada4y no (uanke Ans npodeccuin u
creumanbHOCTe  couManbHO-  3KOHOMMYECKOrO W FyMaHUTapHOro
npodunen: y4deb. nocobue Ana CTyd. Yy4dpexnaeHun cped. npoda.
obpasoBaHua. — M., 2014,

XUMUSA: 3NEKTPOHHBIA YY4eOHO-METOANYECKUIA KoMMneke. — M.,
2014,

o [lnA npenogasartesien

o ®depfepasibHblin 3aKOH 0T 29.12.2012 Ne 273-d3 «O6 06pa3oBaHMm
B Poccuiickon deaepaunim.

* [Mpuka3z MuHUCTepcTBa 06pa3oBaHns U Hayku PP ot 17.05.2012
Noe 413 «O6 yTBepXaeHUN (eaepasbHOro rocyaapcTBEHHOrO
obpasoBaTtenibHOro CcrtaHgapTa cpegHero (MOAHOro)  06LLUero
0b6pa3oBaHUs».

* [Mpunka3z MuHUCTepcTBa 06pa3oBaHNa U Hayku PO ot 29.12.2014
No 1645 «O BHeceHUW W3- MeHeHWW B [pukas MuHUCTEpPCTBa
obpa3oBaHus N Haykn Poccuinckoin depepaumm ot 17.05.2012 Ne

413 “0O6 yTBepXaeHUn eaepanbHOro  rocyaapCTBeHHOro
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obpa3oBaTeNlbHOro CcTaHAapTta cpeaHero (NOMHOro)  0O6LLEro
06pa3oBaHUA”».

e [lucbMo [enaptameHTa rocyapCTBEHHOW MONMUTUKN B clepe
MOAroTOBKKN paboumx Kaapos 1 AMO MuHucTepcTBa 06pa3oBaHuUs
n Haykm P® ot 17.03.2015 Ne 06-259 «PekomeHpaumu no
opraHu3auMmM nonyyYeHnss cpeaHero o6uiero o6pa3oBaHuA B
npefenax OCBOEHWA 06pas3oBaTe/lbHbIX MNPOrpaMm  CPefHero
npogeccroHasibHOro 06pasoBaHMA Ha 6a3e OCHOBHOIO OOLUEro
06pasoBaHus C Yy4eToM TpeboBaHMi (hepepasibHbIX
rocyfapCTBEHHbIX 00pa3oBaTe/lbHbIX CTaHAAapPTOB W MOyYaeMoit
npogeccnn UAM cneynanbHOCTM CpefdHero npogecCnOHaIbHOIo
0bpa3oBaHuA».

 VnbuH B.A., Kyapssues B.B. Victopusa 1 meTofonorns Qusmku.
— M., 2014.

NepeveHb MHMOPMALIMOHHBLIX TEXHOIOM A, NPOrPaMMHOro
obecrneyeHns U MHPOPMaLIMOHHO-CNPAaBOYHbIX CUCTEM:
1. Microsoft Office Word 2009;
2. Internet Explorer

[NepeyeHb pecypcoB MH(OPMAaLMOHHO -
TeNeKOMMYHUKALMOHHOWN ceTu «/IHTepHeT» 6a3bl JaHHbIX,

NH(OPMAaLMOHHO- CMpaBOYHbIe N NMONCKOBbIE CUCTEMbI:
o ONeKTpoHHO- 6ubnmnoteyHasa cucrema ZNANIUM.COM — pexum
A0CTyna Www.znanium.com
e HayuyHas anektpoHHaa Ounbnuoteka eLIBRARY.RU - pexum
aoctyna http://elibrary.ru
* YHuBepcasibHaA CnpaBOYHO-NH(OPMALMOHHAA MOMIHOTEKCTOBas 6asa
[aHHbIX Mepuognyecknx wusgaHuii East View  — pexum foctyna
http://ebiblioteka.ru/
 http://www.garant.ru
* http://www.consultant.ru
o www.physiks.nad/ru («®u3nka B aHUMaLNSAX).
o www. Interneturok. ru («Bugeoypoku no npegmeTam LIKO/bHOM
nporpamMmbl»).
o www. chemistry-chemists. com/ index. html (3n1eKTPOHHbIN >XYpHar
«XUMUKN U XUMUSK»).
o www. pvg. mKk. ru (onmmnuaga «lMokopn BopobbeBbI ropbI»).
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o www. hemi. wallst. ru («Xumunsa. O6pasoBaTenbHbIA CauT A
LLIKO/IbHUKOB®).

o www.alhimikov.net (O6pa3oBaTefbHbIi CalT A1d LIKONbHUKOB).
www.chem.msu. su (3neKTpoHHasa 6nbanoTeka no Xxmmmum). www. hvsh.
ru OKypHan «Xnmus B LLKOSER).

o WwWW.hij.ru OkypHan «XrMunsa n >Xu3Hb»).

o www. biology. asvu. ru (Bcs 6uonoruns. CoBpeMeHHas 6uonorus,
CTaTbW, HOBOCTW, OMONOTEKA).

o www.window.edu.ru/window  (EguHoe  OKHO  AocTyna K
obpa3zoBate/ibHbIM pecypcam HTepHe
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4. KOHTPOJ1b 1 OLLEHKA PE3YJIbTATOB OCBOEHW
YYEBHOU ANCUNTIJINHBI

KOHTpO/lb WM OueHKa pe3ynbTaTOB  OCBOEHWS  Y4YebHOW
ONCUMMNAWHBI - OCYLLIECTBNISETCA  MpenojasatesieM B MNpoLecce
NPOBeAEHNsI  MPAKTUYECKUX  3aHATMMW, TECTMPOBaHUS, a TakXe
BbIMO/IHEHUS 0OYyYalOWMUMUCA WHAMBUAYANIbHBLIX 33[aHWNiA, MPOEKTOB,
nccneaoBaHuia,

OueHKa KayeCcTBa OCBOEHMSi Y4yeOHOW nporpammbl BK/HO4YaeT
TeKyLMiA KOHTPO/b YCMEBAEMOCTN, MPOMEXYTOYHYHO aTTecTauuio no
MTOramM OCBOEHMSA ANCLMM/NHBI.

KOHKpeTHbIe (hopMbl 1 Npoueaypbl TEKYLLETO KOHTPO/IS
yCMeBaemMoCTU, MPOMEXYTOUHOI aTTecTaymmn no ANCUUNINHe
EcTecTBO3HaHWe npeacTaB/eHbl B )OHAAX OLEHOUYHbIX CPeACTB Mo
MPOMEXYTOYHOM N TeKYLLIEW aTTecTalmm, YTBEPXAEHHbIX Hay4YHO-
MeTOAMYECKMM COBETOM Bo/rorpafckoro KoonepaTmBHOrO MHCTUTYTA
(dhmnmana) Poccuiickoro yHmeepcuTeTa Koonepaumm 03.09.2015 r.
NPoToKo/ Nel 1 ABNSKOTCA NPUNOXKEHMEM K paboyei nporpaMme.

Pe3ynbTaTbl 06yyeHUs1 (OCBOEHHbIE YMEHUS, | POpMbl U MeTOAbI
YCBOEHHbIE 3HAHMNA) KOHTPONSA U OLEHKMN
pe3ynbTaToB
06yueHuto

YMmeTb
- npobyxaaTb W pa3BuBaTb WHTEPEC K | TEKYLLMIA KOHTPO/b
eCTeCTBEHHbIM HayKaMm, K caM006pa3oBaHuto, K

3HaHUAM;

- OoBJ/lafeBatb €CTECTBEHHOHAY4YHbIMW

3HaHUAMMN, YMEHUAMMN, HaBblKaMW n
LieneHarnpas/iEHHO MPUMEHATDb nXx B

ﬂpaKTquCKOVI AEATENbHOCTU, NPOMeXYToYHas

- BECTN aKTUBHYK Pa3bACHUTE/IbHYKO WU aTTecTauus
MPOCBETUTENLCKYHO AEATENbHOCTb cpegn
HaCeneHuns.

3HaTb

- 3ajayn wn BO3MOXHOCTW COBPEMEHHOIO
Hay4YHOIro MeToaa,

- OCHOBHbIE NPUHUWUMbI HAYYHOI O MO3HAHUA,

- coaep>xaHne 1 MMpPoOBO33PEHYECKOE 3HAYEHNE ,U,M(p(t)epeHLl,l/lpOBaHHbl
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PYHAAMEHTANIbHBIX 3aKOHOB npvpoabl, | i 3a4eT
COCTaBNAOLLMX KapKac COBPEMEHHOIO
eCTECTBO3HAHUS;

- (OM3NYECKYID KapTMHY MMpa KakK OCHOBY
LIeNIOCTHOCTM 1 MHOTr006pasns Npupoapbl

KpuTtepnn oueHKN a4ns nposegeHUs anddepeHUMpoBaHHOIo
3a4eTa no AMcuUnnInHe

1.  3HaHMA 00y4vatoLIMXCS OUEHMBAKOTCA MO  NATUGANLHOW
CUCTEME B COOTBETCTBUM C TPEOOBAHMSMM K BbICTAB/IEHMIO OLIEHKM

1. OugeHKa «5» CTaBUTCS, ecv 06yYatoLMncs:

- [lokasbiBaeT rnybokoe 1 MonHoe 3HaHWe 1 MOHUMaHWe BCero
06bEMa MpoOrpamMmMHOro MaTtepuana; Mo/HOe MOHMMaHWe CYLLHOCTY
pacCMaTpPUBaEMbIX MOHATUW, SBNEHUA U 3aKOHOMEPHOCTEN, Teopuia,
B3aMMOCBSA3€EA;

- YMeeT coCTaBWUTb MOMHbIA M MPaBU/bHbLIA OTBET Ha OCHOBE
N3YUYEHHOr o Martepuana; BblAeNATb rnaBHble [MOMIOXEHNS,
CaMOCTOATENIbHO MOATBEPX/AATb OTBET KOHKPETHbIMM MpUMepamu,
(bakTaMK; CamMOCTOATENbHO W aprymMeHTMPOBaHO [efaTb aHaus,
06006LeHNs, BbIBOAbl. YCTaHaB/MMBaTb MeXMNpeAMeTHble (Ha OCHOBe
paHee MpPUOBPETEHHbIX 3HAaHWMI) U BHYTPUNPEAMETHbIE  CBS3W,
TBOPYECKN MPUMEHSTb MOMYYEHHbIE 3HAHWUSA B HE3HAKOMOW CUTYyaLuW.
[MocnepgoBatenbHO, 4YETKO, CBA3HO, OOOCHOBaHHO U 6e30LIMO0YHO
n3naratb  y4yebHbld  MaTepuan; fAaBaTb OTBET B JIOTMYECKOM
NocneaoBaTe/lbHOCTU € WUCMNOMb30BaHMEM MPUHATON TEPMUHOMOTNK;
[enatb COBCTBEHHbIE BbIBOAbI; (hOPMYNMpoBaTb TOHYHOE ONpeaeseHne v
MCTO/IKOBAHWE OCHOBHbIX MOHATWIA, 3aKOHOB, TEOPUIA; MPU OTBETE HE
MOBTOPSATb  [IOCNIOBHO  TeKCT  Yy4yebHMKA; wM3naraTb  Martepuan
NUTEpPaTYPHbIM  A3bIKOM; NPaBW/IbHO W 0OCTOATE/NIbHO OTBeYaTb Ha
NOMOMHUTENbHbIE  BOMpOCbl.  CamOCTOATENbHO W pauUMOHasIbHO
MCMOMb30BaTb HarnsiAHbIE NOCOOMSA, CNPaBOYHbIE MaTepuasbl, Y4e6HUK,
AOMOSNHUTENBHYO NNTepaTypy, NEPBOUCTOYHMKN; MPUMEHATL CUCTEMY
YC/IOBHbIX 0003HAYeHW MNpU BedeHUWN 3anuncein, CONPOBOXAARLLNX
OTBET; MCMO/Ib30BaHMe [N [OoKa3aTe/IbCTBa BbIBOAOB M3 HAOMOAEHN U
OMbITOB;

- CamocToATeNIbHO, YBEPEHHO W 6e30WMO0YHO MPUMEHSET
MOMYyYEHHblE 3HAHWA B pPeLUeHUMM MNPo6/eM Ha TBOPYECKOM YPOBHE;
[0MyCKaeT He 60/1ee 04HOro HeAo4€Ta, KOTOPbIA NIErKo UCnpaBiseT no
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TpeboBaHMIO MpenogaBaTens; UMeeT HeobXxoAMMble HaBblKM PaboThbl C
npmubopamu, 4epTexxamu, CXemamm K rpamkamu, CONyTCTBYHOLLMMU
OTBETY;  3anucu,  COMPOBOXJalowue  OTBEeT,  COOTBETCTBYIOT
TpeboBaHUSAM.

2. OueHKa «4» CTaBUTCSA, eCni 06yYatoLLMIACS:

- [loka3biBaeT 3HaHWA BCEro W3Y4YeHHOro MNPOrpaMMHOro
mMatepuana. [aéT nosHbIA U NPaBUIbHbIA OTBET Ha OCHOBE U3YYEHHbIX
TEOPWUiA; HE3HAUNTEe/bHbIE OLIMOKN U HeAOYETLI NPY BOCMPOMN3BEAEHNN
M3YYEHHOro Martepuana, OrnpefeneHns TMOHATUIA  Oan  HenosiHble,
HebOo/IbLLIME HETOYHOCTM MPU MUCMOb30BAHNUMN HaY4YHbIX TEPMUHOB NN B
BbIBOAaX M 06006LEeHNAX 13 HABNIOAEHNIA 1 ONbITOB; MaTepyan u3naraeT
B ONpefeneHHOW JIOFMYeCKOW MocnefoBare/lbHOCTX, NpU  3TOM
[OMyCKaeT OAHY Herpybyro owmnbKy mnu He 6ofee ABYX HEOOYETOB U
MOXET WX WUCNPaBUTb CaMOCTOATENIbHO Mpu TpeboBaHUM wWAu npwu
HebO/bLUOKM MOMOLUM MNpernojasartesisi; B OCHOBHOM YCBOW/ YYeOHbI
mMartepuan; NoATBEPXKAAET OTBET KOHKPETHLIMW NPUMepamu; npaBuibHO
OTBeYaeT Ha A0MONHNTE/IbHbIE BOMPOCHI.

- YMeeT CcaMOCTOATE/IbHO BbIAENATb [/1aBHbIE MOJIOXKEHWSA B
M3y4YeHHOM MaTepuasie; Ha OCHOBaHMM (PaKTOB M NPUMepoB 0606LWaTh,
[ienartb BbIBOAbI, YCTaHAB/IMBATb BHYTPUNpPeAMeTHbIe CBA3W. [TpUMEHATL
Mo/lyyYeHHble 3HaHWA Ha MNPaKTUKe B BWUAOW3MEHEHHOW CUTyauuu,
cobnojatb  OCHOBHble nNpaBwufa  KynbTypbl  YCTHOW  peun W
COMpPOBOXAatoLLE NNCbMEHHOI, NCMOMb30BaTh Hay4YHble TEPMUHBI;

- He obnagaet focTaTouHbIM HaBbIKOM paboThbl CO CMPaBOYHOW
NUTEpPaTypPOMN, y4ebHMKOM, MepBOMCTOYHMKAMM (NpaBunbLHO
OPMEHTUPYETCA, HO paboTaeT MeAasieHHO). JlonyckaeT Herpyoble
HapyLLeHNs nNpasu 0YOPM/IEHUS NMNCbMEHHbIX PaboT.

3. OugeHkKa “3” cTaBUTCS, eciv 00yyaroLNnCs:

- YCBOW/ OCHOBHOE CofepXaHue y4yebHOro martepuana, MMeeT
npobesbl B YCBOEHUW MaTepuana, He MPEenATCTBYHOLWME AasibHenLeMy
YCBOEHWIO NPOrpamMMHOro mMarepuana;

- Marepvan v3naraet HeCUCTEMATU3MPOBAHHO, (hparmMeHTapHo,
He BCerja nocnefoBartesbHo;

- [NokasblBaeT HeaoCTaTOUHY CHOPMUPOBAHHOCTL OTAE/NbHbIX
3HaHUA W YMEHWW; BbIBOAbI W 0606LWEHNS aprymeHTUpyeT cnaoo,
NOMYCKaeT B HNX OLLMOKN.

- JonycTun owmnobKM 1 HETOYHOCTU B UCMOMNb30BaHUN Hay4HOA
TEePMVHO/IOT W, OMpPeeNeHNs NMOHATUIA Jan HeOCTaTOUYHO YETKUE,;
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- He wucnonb3oBan B KayecTBe [A0OKasaTeNbCTBa BbIBOAbI W
0600L1EHNSA N3 HAOMOAEHWUIA, (haKTOB, OMbITOB MAX AONYCTWU/ OLUNOKK
NPY UX N3N0XKEHWUM;

- WcnbiTbiBaeT  3aTpygHeHWs B MPUMEHEHMW  3HAHWA,
Heo6X0ANMbIX 4NS peLleHns 3a4ay pas3/IMYHbIX TUMOB, MPU 06BACHEHUN
KOHKPETHbIX SABMIEHWA Ha OCHOBE TeOpuU W 3aKOHOB, WM B
MOATBEPXKAEHMMN KOHKPETHLIX MPUMEPOB MPaKTUYEeCKOro MnpuMeHeHUs
Teopui;

- OTBeyYaeT HenosiHO Ha BoMnpockl npenogasatens (ynyckas u
OCHOBHOE), WM BOCMPOM3BOAMT COAEpPXKaHMe TeKcTa Y4yeOHMKa, HO
HeloCTaTOMHO MOHWMaeT OTZAe/IbHble MOMOXKEHWA, UMeoLLne BaXKHOe
3HaYeHMe B 3TOM TEKCTE;

- 00OHapy)XmBaeT HefOCTaTO4HOE MOHWMaHWe  OTAENbHbIX
MOMOXEHUA MpuU  BOCMPOU3BEAEHUN TeKCTa YyyebHMKa (3anucen,
MePBOMCTOYHMKOB) WM OTBEYaeT HEMosSIHO Ha BOMPOCHI, AOMycKas
O[IHY-/1Be rpy6ble OLLIMOKN.

4. OueHKa “2” CTaBUTCSA, eCnn 06yYatoLLMIACS:

= HE YCBOW/ W HE pPacKpbl/l OCHOBHOE COAepXKaHne Matepuana;

- He [1enaeT BbIBOJOB 1 0600LLEHWIA.

= He 3HaeT N He NMOHUMAET 3HAYUTE/IbHYHO UM OCHOBHYHO YacTb
NporpaMMHOro mMaTtepuasna B npejenax nocTaB/EHHbIX BOMPOCOB;

= W nMeeT cnabo chopMUPOBaHHbIE 1 HEMO/HbIE 3HAHUA N He
YMeeT MPUMEHATb MX K PeLUeHNI0 KOHKPETHbIX BOMPOCOB M 3afay Mo
0bpasLly;

- uaM npu oteeTe (Ha OAWMH BOMPOC) AoMyckaeT 6osee ABYX
rpy6bIX OLIMOOK, KOTOPble HE MOXET WUCMPaBUTb AaXe MPU MOMOLLM
yunTens.

2. OueHKa NMCbMEeHHbIX pabor.

1. OueHkKa «5» cTaBUTCS, eciv 00y4YaroLNNCS:

= BbIMNOMHUA PaboTy NOMHOCTHLIO, 6€3 OLLUMOOK N Hel0UETOB;

2. OueHKa «4» CTaBUTCSA, eCnin 06yYatoLLMIACS:

= BbINOJIHMA PaboTy MOMHOCTLIO, HO LOMYCTU/ B Hel He 6onee
O[lHON Herpy6oi OWMBKN M OAHOro HeloyeTa WAM He 6Onee Tpex
He04eTOB.

3. OueHKa «3» CTaBUTCA, ECNN 00YYaKOLLMIACS:

= NPaBWU/IbHO BbIMO/HWM He MeHee MOoM0BUHbI PaboTbl

= WKW OONYCTWA He 60/ee ABYX rPybbIX OLLINOOK,;

= UM Jonyctun He 6onee oAHOW rpyboi M OAHOWM Herpyoom
OLLIMOKN 1 OHOIO Hefl0YeTa,;
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= WKW OONYCTWA He 60/ee TpexX HerpyobIX OLLNOOK,;

= VNN OAHOW Herpy6oii OMBKN 1 TPEX Hel0YETOB;

= WV NPU OTCYTCTBUM OLUMBOK, HO NPW HAJIMUUKN YeTbIPeX-NATH
He04eTOB.

4. OueHKa «2» CTaBMTCS, eCNn 06yyaroLLninCs:

- JOMYyCTU/ YMCNO OWMOBOK W HEeOoYeTOB MpeBOCXOoAsLlee
HOPMY, NMPY KOTOPO MOXKET ObIThb BbICTaB/IeHa OLEHKa “3”;

= WX eCNK NPaBunibHO BbINO/IHW MEeHee MOM0BUHbI PaboThl.

MeToanyeckue Martepuasnbl, Onpefenswoline rnpouesypy
OUEeHMBaHMA NO AUCUUMNINHE

Obwaa npoueaypa oueHMBaHWA onpefdeneHa [lonoxxeHnem o
(hOHAAX OLEHOYHbIX CPeACTB.

1. Tlpouenypa oueHMBaHMA pe3ynbTaToB OCBOEHWUS NPOrpaMmb
ANCUMNANHBI BKNKOYAeT B Ce0S OLUEHKY YPOBHS CHOPMMPOBAHHOCTM
OOLEKY/NbTYPHbIX M MPOJECCUOHANIbHLIX KOMMETEHUNA CTY[EeHTa,
YPOBHEN 00YUYEHHOCTU: «3HATb», KYMETb»,

2. [pwn cpade 3avera:

—NpoMeccroHabHble 3HAHWUA CTyfeHTa MOryT MPOBEPATLCA MpW
OTBeTe Ha TeopeTWYeCKme BOMPOCLI, MPU BbINOJHEHUM TECTOBbIX
3aflaHni, NPaKTUYeCcKnx pabor;

—CTeneHb BnafeHWs MNpPogecCMOHa/IbHbIMU YMEHUSIMU, YPOBEHb
ChopMMPOBAHHOCTY KOMMETEHLMI (3/1EMEHTOB KOMMETEHLMIA)

3. MNPV PeLLeHNN CUTYaLNOHHbIX 3aAa4, BbINOSTHEHUN MPAKTUYECKUX
paboT 1 Apyrux 3agaHuia.
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5.METOONYHECKVE YKA3SAHWNA OJ1A
CAMOCTOATEJIbHOWM PABOTbI CTYAEHTOB

Mon caMocTosTeNbHOM pPaboTon MOHUMAeTCH Takas [esATenbHOCTb
CTY[EHTa, KOrfa OH cam OnpeaensieT BPpems U B KaKOW-TO CTEMEHN TEMY M 0O6beM
paboTbl, OPUEHTUPYACH HE TOMbKO Ha 3afjaHne npenojaBaTens. OCHOBHble
LI CaMOCTOATE/IbHOW paboThl 3aKNKYaloTCs B Creaytowem: nonyyeHune 6onee
MPOYHbIX 3HAHWWA, TBOPYECKMI XapaKTep Y4yeOHOro npouecca, Yrny6neHue
NHTEepeca K N3y4YeHno N36paHHON cneumanbHOCTM U FNaBHOE — aKTUBHOE yyacTue
B COOGCTBEHHOM 06pa3oBaHUKN. OpraHuM3auns camocTosTeNlbHOW PaboTbl CTyAeHTa
npegycmarpueaeT MocnefoBaTe/lbHbIA psg 3TanoB: pa3paboTka TemMaTU4eckoro
3afjaHnsa NS CaMOCTOATE/IbHON pPaboTbl, onpegeneHne (opMbl CaMOCTOSATE/TbHOM
paboTbl, OpraHu3auus BbIMOMHEHWS CAMOCTOATE/IBHONO 33faHus, KOHTPO/ib
BbIMNO/IHEHUA W  OTYETHOCTb O CaMOCTOATE/NIbHOM paboTe, MeTOoAMYECKOe
OCHalLleH1e caMOoCTOoATE/IbHOIN PaboThbl.

TemaTka  camoOCTOATeNlbHOW  paboTbl  paspabarbiBaeTcs B
COOTBETCTBUMN C TPebOBaHMSMU rOCYapCTBEHHOrO 06pa3oBaTe/lbHOro CTaHgapTa
N BK/OYaeT B Cebs BCe COCTaBHble pasfefbl U TeMbl M3y4YaeMOn AMCLMMNIIVHBI,
OTMEYEHHbIE B y4ebHOM 1 paboyein nporpamme. B KayecTBe OpPUEHTUPA MOXHO
MPUHATb TEMATUYECKNIA NaH A5 AHEBHON (O4HOW) hopMbl 06YUeHMS, TaK Kak OH
Hanb0/ee NOHO OTPaXKaeT cofepkaHne 06pa3oBaTe/IbHOro CTaHJapTa.

dopMbl camMoCTOsTeNIbHOM PaboTbl MOTYT 6bITb CaMbIMX Pa3IMYHbIMM
B 3aBMCUMOCTW OT CneunrKA n3ydaeMon AMCUMNINHBIL: paboTa ¢ NuTepaTypou,
MOArOTOBKA K CEMMHAPCKUM N NPaKTUYECKUM 3aHATUAM, MOArOTOBKA AOKIaja K
BbICTYMN/IEHNIO Ha HAayYHOM KPYXXKe W CTYAEeHYEeCKOW Hay4yHOW KOHMepeHLmn,
camocTosATe/IbHas paboTa Hag pedepaTtomM u T.A4.

KOHTPONb BbIMNOMHEHNUA M OTYETHOCTb O CaMOCTOATE/IbHOW paboTe
OCYLLIECTBNSAKOTCA B TEYEHME CEMECTPA NO3TarnHO: TEKYLLMIA U PYOEXHbIA KOHTPO/b
Mo Mepe U3y4YeHWs OTAENbHbIX TeM W pa3fenoB, UTOMOBbI KOHTPO/b — B KOHLE
CeMecTpa nocne U3y4yeHus BCero Kypca.

dopMbl  KOHTPONS: MHAMBMAYalbHas paboTa, OernbliA  onpoc,
TecTupoBaHue.

B meToAMYeCcKMX peKOMeHZauusiX K CcaMoCTosiTeNlbHOW paboTe
OTPaXKEHO coaepXaHWe 06pas3oBaTeNlbHOr0 CTaHgapTa Mo AUCUMUNIUHE U
chopmynMpoBaHO Ha3BaHMEe TeM, KOTOpble BbIHECEHbI Ha CaMOCTOATE/NIbHOE
n3yyeHve. HasgaHMe Tem B LE/IOM COOTBETCTBYET TeMaTWU4ecKOMy nNaHy C
HeKOTOpbIMK Bapraumamn. K Kakaon TeMe npuiaraetcs nepevyeHb BOMPOCOB AN
KOHTPO/S CaMOCTOATeNIbHOW paboTbl. CTyaeHT, paboTas Hag o4vepefHON TEMOWA,
MOXET MCNo/Mb30BaTb 3TWU BOMPOCHI A7 CAMOKOHTPO/IA 3HaHMi. Kpome Toro,
noc/e N3yyeHus TeMbl CTYAEHT LO/DKEH ObITb TOTOBbIM OTBETUTbL MPEnojaBaTento
Ha 3TV BOMNPOCHI.

ATOM Xe Lenn COOTBETCTBYIOT TECTOBblE 3aJaHNA MO KaKAon TeMe.
TecToBble 33flaHMs N KOHTPOJIbHbIE BOMPOCbI MOrYT ObITb WCMO/Ib30BaHbl MPW
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NHOVBUAYaNTbHOW paboTe, PYO6EXXHOM M WTOrFOBOM OMPOCE W  ayAUTOPHbIX
KOHTPO/IbHbIX paboTax.

OcHOBHasA 3afla4ya CaMoCTOATe/IbHOW paboTbl - aKTMBHOE Yy4vacTue
CTyfeHTa B COOCTBEHHOM o06pa3oBaHuM. M3yyeHune  eCTeCTBO3HAHWA HOCUT
METOA0M0MMYECKMIA 1N MUPOBO33PEHYECKNA XapakTep. OHO HampasfieHO Ha
KOMMNeHcauMio Takux npob6enos B 00pa3oBaHUM CTYLEHTOB KakK MOHMMaHue
CYLLHOCTU U1 BCEOOLHOCTN (hyHAAMEHTa/IbHbIX (PU3NYECKMUX TEOPUIA U 3aKOHOB,
COBPEMEHHbIX 3BO/MOLMOHHBIX TEOPWUIA U NMPUHLUMUMOB CaMOOpraHm3aLnmn XMBom u
HEeXWBOW NPUPOAbl, NPUHLMMNOB CcamoopraHmsauun u  QyHKLMOHUPOBaHWS
COLMa/IbHO-00LLECTBEHHbIX CUCTEM, B3r/184 Ha €CTeCTBO3HAHWE Kak eAuMHYHo
Hanbonee O6LLYIO M CUCTEMHYIO HayKy O npupoge. EcTeCTBeHHOHay4YHble 3HAHUA
ABNAOTCA TaKOM e HeOTbEM/IEMOA W BaXXHOW 4acTbl0 006LLeYeI0BEYECKOM
Ky/NbTYpbl, KaK MOHWMaHWe XXMBOMNCK U MY3bIKW, 3HaHWE UCTOPUN N NINTEPATYPSI.
Kypc "ecTecTBO3HaHME" npu3BaH NokasaTb MECTO M 3Ha4YeHWe ecTeCTBO3HaHUA B
o6Leit  Ky/nbType 4enoBeyeCTBa, MNO3HAKOMWUTb C  Hambosiee  BaXKHbIMU
KOHUenuuamu (nonoXeHnsMmN) HayK O Npupoge U MecCTe 4YenoBeka B Hell. ITOT
KypC BK/OYaeT B cebd: npeacrasfieHne 06 MCTOPUM MO3HAHUSA YE/I0BEKOM
OKPY>KatoLLero M1upa 1 3BoJIoLUM ecTeCTBEHHOHAYUHbIX 3HAHWIA, 0630P OCHOBHBbIX
Nhe COBPEMEHHOro eCTeCTBO3HaHMA W eCTeCTBEHHOHAYYHOW KapTWHbI Mupa,
3/IEMEHTbl METOLO0/IOMMYECKOro aHasm3a C MOHVMMaHWeM efMHCTBA pPas/InyHbIX
(hopM 3HaHWA B paMKax efjMHOI 06LLeHeI0BEHECKOW Ky bTYpbl.

Tema CTpyKTypa HayKn 1 ee oyHKLUN.

HauvHaTb u3yyeHMe 3TOM TeMbl  HEOOXOAUMO C YACHEHUS TMOHATUA O
€CTECTBEHHOHAYUYHON KapTWHe MUpa KakK CUCTEME BaXKHEMLUMX MPUHLMMNOB W
3aKOHOB, JleXalMX B OCHOBE OKpYXaloLero Hac MaTepuvasibHOro mupa. B
(hopMUPOBaHNM TaKOW KapTWHbI Haubonee BaXKHOE 3HaYeHMe NPUOBPEeTalOT Yallle
BCEr0 KOHLeNuuu 1 Teopun Hanbosee pa3BUTbIX B OMNPeLeneHHbIR NCTOPUYECKNI
nepuos OTpacneil ecTeCTBO3HaHWSA, HanpumMep, acTPOHOMWM, MaTeMaTuKu WK
(hn3nKN. JOCTMXKEHMSI eCTECTBO3HAHUS OKa3blBatOT, B CBOKO Ouvepefb, OrPOMHOE,
npexxae BCEro, MeTOLO/IOTMYECKOe BO3LEWCTBME Ha [pyrve OTpaciv Haykw,
BK/IOYaA COUMaNbHO-TyMaHUTapHble U 0OLEeCTBEHHO-NOMNTUYECKNe. Takoe
BO3/[ENCTBME BbIPaXaeTCs B PacnpoCTpaHeHMM, Mpexae BCero, CTaHAapToB U
KpUTEPMEB Hay4YHOCTU, He B NOJTHOW Mepe XapaKTepHbIX A4/19 N'YMaHUTapHbIX HayK.

Elle 334010 [0 NOSABEHUA Hay4HbIX MPEACTaB/IEHMIA O MPUPOAE oM
3a4yMbIB/IMCb O CTPOEHUW W TMPOUCXOXAEHUN OKpYXXKatowero mx mupa. B
pesynbTaTe poXAaIMcb MU(bI, He NINLLIEHHbIE PeaslbHOrO Hadala 1 nepeaBaeMble
M3  MOKONeHMs B MoKofieHve. CornacHoO 3TuM MudaM  BeCb BUAMMBIA U
YMNOPSAA0YEHHBIR MUP, KOTOPbIA B @aHTUYHOCTU HasbiBa/In KOCMOCOM, Mpomn3oLLer
13 [,e30PpraHn30BaHHOI0 MUPa AN Heyrnopsa0YeHHOr0 Xaoca.

B aHTM4HOM HaTypgunocomn nofobHble B3rNsAbl HalIM OTPaXEHME B
[ENEHNN MMpa Ha COBepLUEHHbIA HeBEeCHbI KOCMOC M HeCOBepLUEHHbIA 3eMHOM
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mup. CaMm TepMUH «KOCMOC» O3Ha4yan Yy APEeBHMX TPEKOB YMNOPSA0YEHHOCTD,
OpraHu3auuio, CoOBepLUEHCTBO.

B anoxy Bo3poXXaeHusi C NOSBMEHMEM 3KCMEPUMEHTA/IbHOTO ECTECTBO3HAHUSA
N Hay4HOW aCTPOHOMMUW B3rNsAAbl HA OKPY>KAOLMIA MUP CTa/IM OCHOBbIBATLCA Ha
pesynbTaTax W BbIBOAAX ECTECTBO3HaHWSA COOTBETCTBYHOLLUEW 3MOXW, U CTanu
NMO3TOMY UMEHOBAaTbLCA eCTECTBEHHOHAYYHOW KapTUHOW MUpa.

OfHOM K3 MepBbIX BO3HUK/IA MeXaHW4eckass KapThHa Mupa, MOCKOJbKY
N3yyeHue NPUpo/bl Ha4anoch C aHaIM3a NPOCTelLLen (opMbl ABMXKEHUS MaTepUm
— MEXaHMYeCKOro nepemeLleHnss Ten B MPOCTPaHCTBE. 3aTeM MexaHM4ecKas
KapTuMHa Oblfla A0MoSIHEHA 3/IEKTPOMAarHUTHOM, COrflacHO KOTOPOW BELLECTBO B
OKPY)KaloLLIEM MaTepuasibHOM MUPE CYLLECTBYET He TO/bKO B BUAE OTAE/bHbIX
(hM3MYECKNX TeN, HO U B BUAE Pa3HOO6Pa3HbIX (hM3MUECKNX NONEN.

[Mocne 3TOro OTKPbITUS KapTMHa Mupa cTana 60/ee YCMOXHEHHOMW, HO
npofo/mKana ocTaBaTbCA MNPUOPUTETOM  KAacCUYECKOW (M3MKK, TaK Kak
OTHOCMKMACh K XOPOLLIO 3HAaKOMOMY Ye/10BEKY MaKpoMUpY.

CuTyaumsi KOpPeHHbIM 06pa3oM M3MEHWNIachb, KOrfa Y4eHble Mepewnm K
nccnefoBaHWO  MPOLIECCOB  Ha  YpoBHe  MuKpomupa. Okasanocb, 4TO
mMaTepua/ibHble 00bEKTbl Ha YPOBHE 3/1EMEHTAPHbIX YacTuL, OOHapYXXMBaKOT Kak
BO/IHOBbIE, TaK WU KOPMYCKYNsipPHble CBOWCTBA. [N 00BbACHEHWSA 3TUX NPOLLECCOB
Obla co3faHa HOBasi BOJIHOBAas WM KBAHTOBask MeXaHMKa C MPUHLMNaMu
HeonpeaeneHHOCTU 1 A0NONHUTENILHOCTMW.

Hay4yHO-TexHM4YecKass peBONKOLUMS,  pa3BepHyBLUasCA B nocnegHve

NEecATUNETMS, BHeCNa MHOMO HOBOFO B HaluM  MNPeAcTaBneHuUs O
ECTECTBEHHOHAYUYHOI KapTMHE Mupa. HbIHEWHSAS HayyHas KapTuHa Mupa
«OXMBUMA» HEMOABMXHYIO aocene BceneHHyto, 06HapyXuna B KaxioMm ee
(hparmeHTe 3BOMOLUMIO. B 3TOM M 3aKk/1O4yaeTcs rnaBHass NpUMHUUNMaNbHas
0COBEHHOCTb COBPEMEHHOW €eCTeCTBEHHOHAY4YHOW KapTWHblI MUpa, B MPUHLMNE
rno6anbHOro 3BOMOUMOHM3MA. [1osiBNEHWE 3TOr0 MpUHUMNA O3HaYaeT, 4TO B
COBPEMEHHOM €eCTeCTBO3HaHUWN YTBEPAUSIOCH YOeXAeHMe B TOM, 4TO Marepus,
BceneHHas B LeNIOM M BO BCEX €€ MPOSBMIEHUAX HE MOryT CYLLIeCTBOBaTb BHE
pasBUTUS.
B 3aBepLuatoLLei YacTK Tembl CreayeT akLeHTMPOoBaTb BHUMaHME Ha BOMpPOce O
TOM, 4YTO CTaHOB/MEHWIO MoA06HOro B3rnsga CrnocobcTBoBaia COBPEMEHHas
Hay4Hasi MeTOA0MOrns, CBSi3aHHas C CUCTEMHbIM METOAOM W CUHEPreTUYECKUM
NoAX040M K aHanM3MpyeMbiM SIBMIEHMSIM. BO3HMKHOBEHME CUCTEMHOrO Mnoaxoda
MO3BOMNMNO B3rNISIHYTb Ha OKPYXaloLWWA MUP KaKk Ha  eMHOEe LEeNOoCTHOe
06pa3oBaHMe, COCTOSILLIEE 13 OFPOMHOI0 MHOXECTBA B3aMMOAENCTBYHOLNX APYT C
APYrOM CUCTEM Pa3HOro paHra CconoAuuHeHus. [MosiBNEHWE CUHEPTeTUKN Kak
MEXANCLMNAMHAPHOIO HaMpaB/eHUs! UM YUYeHNe O CaMOOPraHU3aLnn CMOXHbIX
CUCTEM MPeOCTaBMNI0 BO3MOXKHOCTb HE TO/IbKO PacKpbITb BHYTPEHHUI MEXaHU3M
3BO/HOLMOHHBIX MPOLIECCOB, KOTOPbIe MPOUCXOAAT B NPUPOAE N O6LLECTBE, HO U
MOHUMATb MWP, KakK COBOKYMHOCTb CaMOOPraHuU3YHLIMXCA MaTepuasibHbIX
00BLEKTOB.
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Tema VicTopmnyecKue ctagnum No3HaHUA NPUPOABLI.

[Mpn M3y4yeHUn 3TON TeMbl HEOOXOAMMO MOHATL BAXKHOE 0OCTOATE/NBLCTBO: B
OKpYXXaloLeM Mupe [OeCTBYHOT O0OBLEKTUBHbIE 3aKOHbl MPUPOAbI, KOTOpble
pacnpocTpaHAOT CBOE BO3AENCTBME Ha /NOOYH MaTepuaibHYl0 CTPYKTYpY,
BK/IIOYAA CaMy CJ/IOXKHO OpraHu3oBaHHYH) W3 HUX — CUCTEMY «MNpupoAa-
00LlecTBO». 3HaTb 3TO HEOOXOAMMO [ANs TOro, 4YToObl OOBLEKTUBHbLIE 3aKOHbI
MaTepuanbHOro mMupa aganTupoBaTb K COLMa/IbHO-3KOHOMUYECKMM Mpob6ieMam
(hYHKUMOHNPOBaHMA o06LlecTBa. HaumHaTb M3yyeHWe TeMbl cCredyeT C rMoucka
OTBETAa Ha OAWMH M3 BaXXHEWLUMX BOMPOCOB COBPEMEHHOWN HayKM — O MPUYMHAX W
ABWXKYLLMX CUIaX MHOTOYMCNIEHHbIX COBbITUI U SABNEHWIA, KOTOPbIE NPOUCXOAAT B
OKpyXatolem Mupe. Tlpyu  peweHun 310l NpobnemMbl  BO3HWKIO  [Ba
MPOTMBOMONOXHbIX (h1NoCcohCKMX HarpaB/eHUs: AEeTEPMUHU3M 7
NHAETEPMUHM3M. COBpEMEHHas HayKa HaxOoAMTCA Ha MO3MUMAX AeTepMUHM3MA U
NPU3HaeT CyLlecTBOBaHME OOLEKTMBHbLIX 3aKOHOB, KOTOpble W YNpaBastoT
MPOMCXOAALLMMN COBLITUAMM.

BaXHeMLWNM M3 HUX ABNAETCA 3aKOH UM NPUHUMN CUMMETPUN, Ha OCHOBE
KOTOPOro (OYHKUMOHMPYIOT 3aKOHbl COXPaHeHMs, B TOM UMC/IE W 3aKOHbI
TepmoauHamunkK.. [danee Heo6XOAMMO C MO3ULUMMA 3TUX 3aKOHOB PacCMOTPETb
npo6sembl, C KOTOPbIMU CTONKHY/AaCb COBPEMEHHAA LIMBUIM3ALIAS.

MOXHO cunMTaTb, YTO C MO3ULMIKA MEPBOr0 Hayana TEPMOAUHAMUKN WK
3aKOHa COXpaHeHus 3Heprum GecrioKoMCTBO O TOM, 4YTO Ha 3emsie MOryT
BO3HUKHYTb NPOO6/IEMbI C 3HEPrvei, He OCHOBAaTE/bHbI, TaK Kak 3Ta MaTepuaibHas
cuctemMa B CBOE BpeMsi Oblia obecreyeHa oOMpefeneHHbIM 3arnacoM 3Hepruu,
KOTOpPbIA He MOXET ObITb HM 60/bLLE, HA MeHbLe. YTO6bl NOHATL NPO6/IEMHOCTb
cuTyauuu, ANa aHaan3a HeobXO4MMO MpuBMEYbL COAepXaHue BTOPOro 3akoHa
TEPMOAVMHAMUKKN,  KOTOPbIA  YTBEPXKAAeT, 4YTO MNPM  MHOTOYUC/IEHHbIX
npeBpaLleHnsxX MNPOUCXOAMT CHWXKEHME KayecTBa 3JHEPrun, Kotopas He B
COCTOSIHMM  BbINONHUTL  MOJME3HY0 paboTy. [pMBOAATCA COOTBETCTBYHOLLME
npumepbl. [10 NOABNEHMA Ye/ioBeKa pasyMHOro 6uociepa B NpoLecce 3BONHOLMN
YCNOXHSMA CBOK CTPYKTYPY, 4YTO Pe3KO YBE/MYMBAIO ee WH(POPMALNOHHYHO
eMKOCTb W MO03BOJIANI0 COXPaHATb YCTOMUMBOCTb B KOCMWYECKOM MPOCTPAHCTBE.
Uenosek M3MEHWUST CUTyauuto, eMy He0OXOAVMbI BCe BO3pacTaloLLmMe pecypchbl A1
HOPMa/lbHOM  >XWU3HeAeATeNbHOCTM U buoctepa CcTana  CTPEMUTENbHO
aerpaguposats  (yrneBofOpPOLHOE TOMMBO HAaKanaMBaoCb MHOrME COTHWU
MWIINOHOB JIET, YEN0BEK XXe YTUAN3MPOBas 3TK 3anackl Bcero 3a 100-200 ner).

MpefoTBpaTUTbL MpPOLECC Aerpagauun cpefbl 06UTaHMS MPUHLMNUANIBHO
HEBO3MOXHO, 3TO CMeAcTBME 0OBEKTMBHOIO 3aKoHa Mpupoasl — BTOPOro Havana
TepMoAVHaMMKN. HeobxoammMo 1 MOXKHO BO3/ENCTBOBaTb Ha 3TOT MpoLecc, T.e.
HEN36eXeH NepeBo 61ochepbl B YNPaBnsemMoe COCTOSHIUE UK B HOOCHeEpY.

[lanee yTOYHATCS COfepXKaHNe NOHSATUS «3aKOH», pacCMaTpMBaeTCa BOMNPOC
0 Knaccuukauum 3aKOHOB U [enaetcd npeaBapuUTesbHbIA BbIBOL O TOM, YTO
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00BbEKTUMBHO [IE/CTBYHOLLME 3aKOHbl MPUMPOAbI He MO3BOMAOT CcuuTaTh ee
noBefeHNe CyYaiiHbIM, HEMPeACKa3yeMbIM, XaOTUUYHbIM.

B 3aK/oueHne aHanM3MpyeTcs BOMPOC O [BYX BaXKHEMLUMX KaTeropusix,
CBOICTBEHHbIX [N151 PeanbHbIX COObITWIA, M KOTOPbIE MO3BONSAOT FNy6XKe MOHSATH
NpMpoAY NPOUCXOASALLMX COBbITUIA, - MOPSAKE 1 Xaoce.

B camoe nocnegHee Bpems BHUMaHWe WccnefoBaTeneil Bce 60sbLUe
cocpefioTaunBaeTCA Ha TaK Ha3blBaeMOM [eTepMUHUPOBAHHOM Xaoce, KOTOpPbIi
MOPOXAAETCA He C/lyYyaillHbIM MOBeAEeHMEM OO/bLLOIO KOMIMYeCcTBa COCTaBHbIX
3/IEMEHTOB CUCTEMbl, @ BHYTPEHHEN CYLHOCTbIO HE/IMHENHbIX MPOLIECCOB.
[MoBeAeHMe TaKMX CUCTEM HEBO3MOXHO NPOrHO3MPOBaTh, MOTOMY UYTO OHU CUJ/IbHO
pearvpyrloT faxe Ha cnabble BO34eWCTBUS (Kanmpwsbl MNOropl, COuManbHO-
3KOHOMWYECKMe Konnancel U T.4.). B 3aknioyeHne He0OXOAMMO MOHATb, 4TO
OKPY)XXaoLWnA MUP — 3TO MUP CMIOXKHbIX SBMEHWIA, AN KOTOPOro XapakTepHa
C/ly4alHOCTb M HenpeAckasyemocTb. B CBf3M C 3TUM B HacTosllee Bpems
nony4YaeT pasBuTHe Teopus OUPYpKaLWiA, CornacHo KOTopow nobas cuctema, B
TOM 4uUCNe  «NpupoAa-obLecTBO», [AOCTUIHYB COCTOSIHWSA,  YIpOXaroLwero
LIeNOCTHOCTN ee  CTPYKTYpbl, 6Gudgypkaunin. budypkaums ¢ OAHOW CTOPOHbI
O3Ha4aeT pacnaj CTapoil CUCTEeMbl, @ C APYroi CTOPOHbl — 3TO  WUMMNY/bC K
Pa3BMTUIO NO HOBOMY, HO He BEIOMOMY MyTW.

Tema Nopagok 1 6ecnopsaok B NPUPOJE.

Llenb n3yyeHMs 3TOM TeMbl 3aK/HOYAETCA B TOM, YTOOblI MOHATH 06LLMe
MPUHLMMNbI YCTPONCTBA M OpraHu3auuM MaTepuansHoro mupa. Kak W3BeCTHO,
BaXKHeLWMKN aTpmubyTaMn MaTepun SABASKOTCA CTPYKTYPHOCTb U CUCTEMHOCTb.
OHM BbIPXAKT YMNOPALOYEHHOCTb CYLLECTBOBAHWUA MaTepuy U Te KOHKPETHbIE
(hopmbl, B KOTOpPbIX OHa npossnsetcd. 1o CTPYKTypouM Matepum 06bIYHO
MOHNMAETCA ee CTPOeHWE Ha YPOBHE MUKPOMMpPa, T.e. CYLLEeCTBOBaHWe B BuAe
MOJIEKY/l, aTOMOB, 3/IEMEHTapHbIX 4YacTul,. ITO CBA3AHO C TeM, YTO YesIOBeK,
ABNAACH MaKpPOCKOMUYECKNUM CYLLLECTBOM, nyyule BOCNPUHUMaET
COOTBETCTBYIOLME  MacwiTabbl, MO3ITOMY MOHATUE  CTPOEHUS  MaTepuu
accouumpyeTcsi, Kak npasuio, C MUKPoOOObekTamu. HO ecnm paccmatpuBath
MaTepuio B LIE/IOM, TO MOHATME CTPYKTYpbl MaTepun OydeT oxBaTblBaTb BCE
MHOroo6pasue MaKpOCKOMUYECKMX Te/T U KOCMUYECKUX 00 BEKTOB.

B coBpemMeHHOI Hayke Npu U3yYeHU MaTepuasibHOro Mupa 1crosegyeTcs
CUCTEMHas METO0/1I0rMsA, CUCTEMHbIA MOAXO0A4, C MO3MUMiA KOToporo /oboe
matepuanibHoe Teno (OTAeNbHbIA aToMm, Lenas rafaktuka, 6ol opraHmnsm)
paccMaTpuBaeTCsl Kak CIOXKHOe 0bpa3oBaHMe, BK/ItOYaloLlee B cebs COCTaBHble
4acTW, OpPraHn3oBaHHbIe B eJMHOE Lie/loe UM B LeN0CTHOCTb. [11 0603HaYeHs
LIeNOCTHOCTN 0OBEKTOB B HayKe BblpaboTaHO MOHATME cucTeMbI. JTobas cuctema,
Takum 06pa3om, npeacTaBnseT co60V COBOKYMHOCTb OTAENbHbIX 3/1IEMEHTOB U
CBSI3ei MeXAy HUMW.
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McxoaHbIM  MONOXEHWEM BCAKOTO CUCTEMHOrO WCCef0BaHWs SIBNSieTCS
NpeACTaBNEHNE O TOM, YTO COCTaBHblE YacCTW, COEAMHSSCb BMECTe, 00pasytoT
YHUKaNbHOE Lenoe, HO 06najatollee MPUHUMUNUANBHO HOBLIMU CBOCTBaAMM
MHTErpaTMBHOIO XapakTepa, T.e. CBOWCTBaMW 3MepPAXKEHTHOCTU (NpPUBOASTCS
COOTBETCTBYHOLLE NPUMEPbI).

TakuM 06pa3om, COrflaCHO COBPEMEHHbBIM Hay4HbIM B3rnsaaM Ha npupomy
BCE  MaTepuanbHble  00bLEKTbI  MPEACTABNAT  COGOM  YMOPSAOYEHHbIE,
CTPYKTYPVPOBaHHbIE, MepapXnyecKn OpraHM30BaHHble CUCTEMBI.

[anee paccMaTpmBarOTCA BOMPOCHI, CBA3aHHbIE CO CTPYKTYPHOWN nepapxuen
YXVMBOW 1 HEXXMBOI NPUPOABI, N3y4atoTCs Ha YPOBHE COBPEMEHHbIX MPeACTaBNeHW

Hanbonee rnyboKMe 3aKOHOMEPHOCTW, XapaKTepHble M1 MWUKPO- U
Merammpa.

B 3ak/t0ueHne n3yyaemoii TeMbl CefyeT COCPeoTOUNTb BHUMAHWE Ha TOM,
YTO HeNb3si MPOTMBOMOCTABNATb MWKPO- M Merammp, HecMOTps Ha  pasHble
MacliTabbl 3TUX CTPYKTyp. COBpPEMEHHasi Hayka He BWMAMT T[1y6oKoro
MPOTUBOPEUMst B UX CTPYKTYPHOI opraHusaumu. Bonee Toro, B COBPEMEHHOIA
HayKe YTBEPAMIOCH NPeACTaB/eHe O MUKPO-, MaKpOCUMMETPUM BceneHHoiA, T.e.
Ha TOM U PYrOM YPOBHe AeACTBYHOT 00bEKTUBHbIE 3aKOHbI MPUPO/bI.

N HakoHel, Heo6XOAMMO HalTU MeCTO >XMBbIM CTPYKTypamM BO BCel
Mepapxmm 06BEKTOB MaTepuanbHOro mupa. C nosuumii MPOCTPaHCTBEHHbIX
BEMIMUMH CTPYKTYPbl XXMBOW MPUPOAbLI 3aHUMAIOT LEHTPaNbHOE MOMOXKEHNE BO
BCEM MHOroo6pasun MaTepuasibHbiX Ten BceneHHoli. 3To MO3BONSET cAenathb
BbIBOJ, O TOM, YTO BceneHHas yAMBUTENbHO TOHKO NOAOrHaHa («LWHypoBaHa») Ans
TOro, 4ToObl Ha OMpeAeneHHOM 3Tare 3BOMOLUMM B Hell BO3MOXHO 6blfo
BO3HMKHOBEHME XM3HM.

Tema OBOJIOUMOHHbIE TeOpUN B BMoormm
Llenb m3yyeHWs 3TOM TeMbl 3aK/HOYAETCA B TOM, YTOOblI MOHSATH 06LLMeE
MPUHLUMMbI YCTPONCTBA U OpraHu3auMm MaTtepuanbHOro mupa. Kak W3BeCTHO,
BaXXHEMLLIMMKN aTpubyTammn MaTepumn SBMSKOTCS CTPYKTYPHOCTb U CUCTEMHOCTb.
OHM BbIpaXaloT YNoOpsAA0YEHHOCTL CYLLLECTBOBAHUA MaTepun U Te KOHKPETHbIe
(hopMbl, B KOTOpbIX OHa npossnsetcsa. log CTPYKTypoin martepum 00bIYHO
NMOHMMAETCA ee CTPOeHMEe Ha YpPOBHE MUKpoOMMpa, T.e. CYLLECTBOBaHWE B BuUAE
MO1IEKYN, aTOMOB, 3/N1€EMEHTApPHbIX 4YacCTWL. JTO CBA3aHO C TEM, YTO Yes0BeK,
ABNAACD MaKpOCKOMn4YeCKNM CyLLeCTBOM, nydwie BOCNPUHNMaET
COOTBETCTBYIOLME  MacliTabbl, MO3TOMY TMOHATUE  CTPOEHWA  MaTepuu
accouMvpyeTcsl, Kak npasBwu/io, C MUKpPoOOGbekTamn. HO ecnm paccmarpusatb
MaTepuio B LIEJIOM, TO MOHATUE CTPYKTYpbl MaTepuu OyaeT 0XBaTbiBaTb BCe

MHoroo6pa3|/|e MaKPOCKOIMNYECKNX TEN N KOCMUYECKNX 00BbEKTOB.

B COBpEMeHHOIi HayKe Mpu 13y4YeHUn maTepuanbHOro mMupa 1croBeayeTcs
CUCTEMHAs METO[0M0rNs, CUCTEMHbIA NOAXOA, C MO3ULUIA KOTOPOro nt6oe
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matepuanbHoe Teno (OTAeNbHbIA aToMm, Lenas ranaktuka, 6o opraHmnsm)
paccMaTpuBaeTCs Kak C/I0KHOe 06pa3oBaHue, BK/OYaloLee B cebs COCTaBHble
4acTW, OPraHN30BaHHbIe B eMHOE Lie/loe UM B LefIoCTHOCTb. [19 0603HaYeHns
LIe/TOCTHOCTN 0OBEKTOB B HayKe BbIpab0TaHO NOHATME cUCTeMbl. J1io6as cuctema,
Takum 006pa3om, npeactasBnseT cobo/ COBOKYMHOCTb OTAE/bHbIX 3/IEMEHTOB U
CBSI3e MeXAy HUMW.

IcXO4HbIM MOJMIOXKEHWEM BCAKOIO CWUCTEMHOrO WCC/eA0BaHUS ABMSETCA
npeLcTaBNeHne O TOM, YTO COCTaBHble 4acTW, COEAMHAACH BMeCTe, 06pasyroT
YH/UKa/lbHOE Lienoe, HO o6nafaroliee MNPUHUMMNMATIBHO HOBbIMW  CBOMCTBaMU
WHTErpaTMBHOIO XapakTepa, T.e. CBOWCTBAMW 3MePMXKEHTHOCTM (MPUBOAATCA
COOTBETCTBYHOLLME NPUMEPBI).

TakmuM 06pa3oM, COrfiaCHO COBPEMEHHbLIM HayuYHbIM B3r/isigam Ha npupoay
BCe  MaTepuasibHble  OObeKTbl  NPEACTaBNAKT  COO0M  YNOPsSAOYEHHbIE,
CTPYKTYPUPOBaHHbIE, NepapXmMUECKN OpraHn30BaHHbIE CUCTEMBI.

[anee paccmaTpuBatoTCA BONPOChI, CBA3AHHbIE CO CTPYKTYPHOIN MepapXuel
YKMBOW N HEXXMBOI NPMPOAbI, U3y4atoTCs Ha YPOBHE COBPEMEHHLIX NPeACTaB/IeHNIA

Hanbonee rnyb6oKMe 3aKOHOMEPHOCTW, XapakTepHble AN  MUKPO- K
Meramupa.

B 3aKt04eHMEe N3y4aeMoii TeMbI CieayeT COCPeaoTOUNUTb BHUMAaHME Ha TOM,
YTO HeNb3si MPOTMBOMOCTAaBNATb MMKPO- M Merammp, HecMOTps Ha  pasHble
MacliTabbl 3TUX CTPYKTYp. COBpPeMEHHas Hayka He BWAMT T[1y6OKOro
NPOTUBOPEUMSt B UX CTPYKTYPHOW opraHusaumu. Bonee Toro, B COBPEMEHHONA
HayKe YTBEPAW/IOCh NPeACTaBIEHNE O MUKPO-, MaKPOCUMMETPUM BCeneHHoi, T.e.
Ha TOM U PYrOM YPOBHe AeACTBYIOT 00bEKTUBHbIE 3aKOHbI MPUPO/bI.

N HakoHel, HEO6XOAMMO HaWTU MEeCTO XKMBbIM CTPYKTypam BO BCE nepapxumu
00beKTOB MartepuasibHOro Mmupa. C no3vumMi  MPOCTPAHCTBEHHBbIX BeIMYMH
CTPYKTYPbl >XMBOW MNPUPOAbI 3aHUMAOT LEHTPa/lbHOE TMOJIOXKEHNE BO BCEM
MHOroobpasuny MatepuasibHbIX Ten BceneHHOW. 3TO NO3BOJISET CAeNaTb BbIBOA O
TOM, YTO BceneHHas yamBUTENbHO TOHKO MOAOrHaHa («LHYypOBaHa») ANs TOro,
4TOObI Ha OMpeLe/IeHHOM 3Tare 3BO/IOLUMN B HEN BO3MOXHO Ob1/10 BO3HUKHOBEHNE
XU3HW.

Tema ['eHeTMYecKuMe N IKONOrMYeCcKme acrnekTbl 3BOIHOLUN

YEJ/IOBEKaA

3yyeHmne 3Toi TeMbl CrefyeT HavaTb C MOCTAHOBKWM TaKMX BOMPOCOB Kak, YTO
TaKoe YesioBeK, KakoBO MECTO Ye/IoBEKa B MNPUPOLE, BEYHO /N CYLLEeCTBYET
4e/I0BEK UIN OH BO3HWK UCTOPUYECKN, B YEM COCTOMUT €ro npegHasHayeHue n np.

Kakvnm >ke 06pa3oM MpouCXOAMIO ecTeCTBEHHOE BO3HUKHOBEHWE Yefi0BeKa,
obLlecTBa 7 CO3HaHnA? KakoBbl OCHOBHbIe 3aKOHOMEPHOCTU
aHTPOMNOCOLMOreHe3a, 3TOr0 CBA3YIOLEro 3BeHa MeXAy WCTopuei npupogbl U
nctopuein obulectsa? KakoBbl ero atanbl? PasymeeTcsi, He M3BECTHbI BCE AeTanu
nepexofa OT OMOTUYECKOrO0 K COLMaIbHOMY B PpasBUTMM MaTepuu, HO 06Las
KapTMHa CerofHsa noHATHa.
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OO6uler  MPeanocbIIKOM  BO3HWMKHOBEHWUSA  YefioBeYecTBa  BbICTYMaeT
LJINTeNbHOe UCTOPMYECKOe PasBUTME MPUPOALI, pa3BUTME OPraHMYecKoro Mupa B
ero eiHCTBe C abNOTUYECKMM YCTOBUAMM CPpefbl 06UTaHUS.

[anee HeO6X0AMMO pacCMOTPETb 3Tarbl CTAaHOB/IEHWSA W 3BOIOLMMN Ye/l0BeKa,
PO/Ib ECTECTBEHHOIO 0TOOPA M COLUMa/IbHbIX (DAKTOPOB B 3BOJIOLMM Ye/i0BeKa Kak
KOMMJIEKCHOM MpPOL,ecce aHTponocoumoreHesa.

B HacTosilLee Bpems B HayKe YTBepAWIOCH NPeACTaB/ieHNE, YTO YesloBeK —
brocoumanbHOe CYLLECTBO, CoeAnHAtoLLee B cebe BMOMOrMYecKyo 1 coumanbHyo
KOMMOHEHTBLI, T.e. Ye/IOBEK SBMAETCA CYLLECTBOM Kak OMONIOTMYECKUM, TaK W
coymnasibHbIM. OfHO CTOPOHOW CBOEr0 CYLLECTBOBaHMS YefloBeK MpUHAAIeXnUT
npupoae, Apyrom - coumansHomy wmupy. CnefoBaTeflbHO, 6MOIOMMYECKUin
OpraHusM B MNpOLEecce 3BOMOLMM MpPeBpaLLlaeTcs B YefioBeka — CYLLECTBO He
TO/IbKO OMOMOrMYecKoe, HO W CcoumManbHOEe, HafeNeHHoe pasyMOM, HOCUTENs
Ky/bTypbl. B 3TOM 1 COCTOMT CyTb NPO6/IEMbI aHTPOMOreHesa.

Uenosek, ero pasym 1 06LeCcTBO ABMAOTCSA BEPLUMHON pa3BUTUA 3eMn 1 ee
6uocepbl. B nctopmum 3emnn 6binn pasHble nepuodbl. C No3vLMiA MecTa B 3TOM
NCTOPWUM YeNnoBeka W YesioBeYyecTBa €e MOXHO pasfenntb Ha psag artanos: 1)
aoreonoruyeckas aponoumns (1-in mnapg. net), korga Ha 3emne eule He 6bi1o
XW3HW; 2) reosioro-6monornyeckas 3BOMIKOLMA, Ha MOCMeLHeA CTagnyM KOTOpOi
NPoOMCXoaUT  (hOPMMPOBaHWE aHTpoMocoumoreHesa; 3) Mepuof  [LYXOBHOM
3BONIOLMN YenioBeYecTBa MK chepa pasyma. ITOT MOCNeLHUA Nepuos SBNSETCS
KayeCTBEHHO HOBOW 3noxou B aBosirouun 3emnn. OH xXapakTepusyeTcs pasBuTHEM
pasyma W” MnepexogoMm oT 6uocdepbl K Hoocdepe — cdepe aKTUBHOMO
B3aMMOZencTBMA obLlecTsa U NpUpogbl. Ha 3Tom aTarne pasyMHas yenoBeyeckas
[eATeNbHOCTb CTAHOBUTCA ONPeAeNAoLMM (haKTOPOM 3BOJTHOLMN.

B 3aknioyeHve M3yyeHMs TeMbl  HeoOXO4MMO MOMbITaTbCA  YBUAETb
nepcrnekTuBy NpebbiBaHNA Ye/loBeEKa B 3TOM MUpe.

UenoBek — CyLLeCTBO YHUKa/bHOE. 3Ta YHUKa/IbHOCTb MPOSBAAETCA, Npexae
BCEro, B ero camoco3HaHuu n TBopyectBe. OH 0CO3HaeT CBOK COOCTBEHHYHO
MUCCUIO — ObITb U TBOPUTbL J06PO — U B COOTBETCTBMU C HEKD CTPEMUTCH cAenaTb
KaK MOXXHO 60/bLUe. VIMEHHO B 3TOW CBA3W OrpOMHeiiLLee 3HaYeHVe npuobpeTtaert
nofjepxaHne  paboToCNOCOOHOCTK, COXpaHeHWe  340p0BbA U,  HAKOHeL,
TBOPYECTBO Hamnepekop npoueccam CTapeHus. TBOPUTb, - 3aMeTUN  Kak-To
(hpaHLy3CKmMin nrucaTenb PoMeH PonaH, - 3Ha4nTb yorBaTb CMepTb.

Mpupoga, B OTAINMYME OT YesioBeka, He 006/1aaeT CO3HaHWEM, MO3TOMY el
HEeBO3MOXXHO HaBsA3aTb INyrnocTb, OHa He AenaeT (hatasibHbIX oWwnboK. Mpuposa He
3/10HaMepeHHa, OHa He CnocobHa Ha MeCTb YesloBEKY, HO OHa CTaBUT Nepes HUM
BOMPOC: HEY)Xe/ln ee caMoe CTPOMTUBOE, HO 3aTO M YMHEeWLLee ANTSA He CMOCOOHO
MOHATb TO HEMHOroe, He3HaHVWe Yero rpo3nT MNPeBpaTUTb ero B «00e3bfHY
LuMBUAn3aLMn» (BbipaXKeHNe M3BECTHOro HemelKoro dunocoa M. Xaigerrepa),
T.e. BbI30BET HEN30eXXHYHO rMobesb.

Heyenn u4enoBek He CMOXET 06ecrneunTb CBOe COOCTBEHHOe Oyayuiee?
HaBepHoe, CMOXET, HO NNLLb MNP YCNOBUN OYEHb TLLATENIbHOr0, OCTOPOXXHOTO,
OANTENIbHOrO M OTBETCTBEHHOIO CMHTe3a, NPMPOAHOIO U HenpupogHoro. B atom
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[ene HeT anbTepHATUBbI HayYHOMY 3HaHWIO. O4eBMAHO, CTpaTerms HOBOrO BeKa
HY>[aeTcd M B HOBOM eCTECTBO3HaHWM, W B HOBOW FyMaHUTapUCTUKE, U B
0OHOBMEHHOM UX COHO3eE.

Tema Ha nyTu K LeN0CTHOW KyNbType.

Mpn  U3yyeHUN 3aKNOYUUTESIbHOW TeMbl HeOOXOAMMO MOHATbL 06Lme
NPUHLMNbI  OpraHn3aumMm W (PYHKUMOHMPOBAHWA  Pas/iMyHbIX CUCTEM B
OKpY)KaloLLleM MUpPe MU Ha OCHOBE OOBLEKTMBHbIX 3aKOHOB Npupogpl (Hambonee
(hbyHOAAMEHTaIbHbIX ~ KOHLEMNUWIA  eCTeCTBO3HaHWA)  OLEHUTb  MPO6/eMbI
COBPEMEHHOW UMBUAM3ALMM U YBULETb BO3MOXHOCTb €e  [aJIbHeMLLIero
COLMaNbHO-3KOHOMMUYECKOr0 PasBmnTuHS.

EcTtecTBO3HaHMe  ABNSETCA  MPOAYKTOM M YC/NOBMEM  pPas3BUTUA
uvBmnmsaummn. C  NOMOLWLbHD HAyKM 4esioBeK pas3BuBaeT  MaTepuasibHOe
MPOM3BOACTBO W  COBEPLUEHCTBYET 0O0LLEeCTBEHHble OTHOLWeHUsA. [lporpecc
€CTeCTBO3HaHWSA W TEXHUKM 3HAUYUTENIbHO W3MEHWS 00pa3  XWU3HU U
61arocoCTosiHNE 4esioBeka, COBEPLUEHCTBYeT YC/oBuUA OblTa Ntogei. brnarogaps
3HAHMIO 3aKOHOB MPUPOAbLI YeNoBeEK MOXeT 60/1ee ONTUMa/IbHO MCMO/b30BaTh e
BO3MOXXHOCTU 4719 Y40B/IETBOPEHUSA CBOUX NMOTPEOHOCTEN.

B cucteme  HayyHOro  MO3HaHWA  MPOUCXOAAT  MPOLIECChI
AnhepeHuMaLmMn N MHTErpaumm Hay4yHoro 3HaHus, pasBMBaOTCA KOMIMIEKCHbIE
N MEXANCUMUMINHAPHbIE WUCCNef0BaHWs, HOBble CMOCO6bI U MEeTOAbl MO3HaHWA,
nosBNAOTCA  60/1ee  CNOXHble  00BEKTbI  MO3HaHWA,  XapakTepuayroLimecs
YHVUBEPCA/IbHOCTBIO U CNOXHOCTbIO. OfHUM M3 TaKMX HOBbIX HanpaBneHWin B
COBPEMEHHOM eCTECTBO3HAHWNW ABNAETCA CUHEPreTHKa.

Knaccnyeckasi Hayka, Kak W3BECTHO, MMena [efio C 3aKpbITbIMM
cuctemamun. OaHako BO BCeneHHON TakMX «3aKpbITbIX» CUCTEM, KOTOPbIE MOXHO
TpakToBaTb KaK MeXaHW3Mbl, MeHbluas 4YacTb. [logaBnstowiee 60/bLUMHCTBO
peasibHbIX CUCTEM OTKPbITble. DTO 3HAYUT, YTO OHW OOMEHMBAKOTCS BELLECTBOM,
3Heprvein n uHdgopmaumenn ¢ oKpyxKatolleil cpegor. K Takomy poga cuctemam
OTHOCATCA OMONIOrMYecKne N CcounanbHble CUCTEMbI, KOTOpble 60/bLUe BCEro
MHTEPeCYIOT YeNoBeKa.

UenoBek BCeraa CTPeMUCs No3HaTh NPUPO/Y CNOXKHOIO, NbITasCh OTBETUTD
Ha BOMPOCHI: KaK OPUEHTUPOBATLCA B C/IOKHOM W HecTabUNbHOM MUpE, KaKoBa
NPUPOAA CMOXHOIO M KaKOBbl 3aKOHbl ero (hyHKLUMOHMPOBAHUS W PasBUTUS, B
KaKoi CTeneHn npeackasyemo NoBeAeHne COXHbIX CUCTEM?

Bonpoc 0 BO3HNKHOBEHWM N3 MPOCTOrO CMI0XHOI0 CYUTAETCA B HaykKe
OAHUM M3 caMbIX TPYAHbIX. TONbKO BO BTOPOW MOMoBMHE XX B. Hayka CTana
OCBavBaTb C/IOXHble CUCTEMbl TeopeTuyeckn. B pe3ynbtate nosBMach
CUHEpPreTnKa — Hayka (Teopusi) CaMoopraHu3aLmm CloXKHbIX CUCTEM.

TepMyH «CuHepretTuka» (0T rpey. synergia — COTPYAHMYECTBO) Oblf
BBeAeH B 1969 r. HeMeuKUM (hM3MKOM M MaTemaTMKoM [. XakeHOM. BosbLioi
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BKMNa4 B pa3BMTMe ITOW HayKuM BHeC OefbrMNCKUA  YYeHbIA  PYCCKOro
nponcxoxaeHus .P. MNpuroxuH.

CuHepreTMka M3yyaeT  OTKpbITble  HEpPaBHOBECHbIE  CUCTEMbI,
CMOCOGHbIE K CcamoopraHmsauuMm 3a CYeT OOMeHa BELLECTBOM, 3HEpruen u
NH OPMaLMen C OKpPYXKatoLLIEN Cpefoi.

KntoueBble NOM0XKEHNS CUHEPTETUKI 3aK/KOYAKOTCA B CNeAYOLLEM:

- CMUCTEMbIl COCTOAT W3 HECKO/bKUX (MHOTMX) YacTei, KOTOpble HaXxoasTCs
BO B3aMMO/EACTBMN APYT C APYroMm;

- CUCTEMbI SIBMISIOTCA HENIMHENHBIMMU;
- CUCTEMBI ABNAKOTCA OTKPbITbIMU, Aa/IEKUMW OT TEM/10BOr0 PaBHOBECUA,

- CUCTEMbl MOTYT OblTb HecTabubHbIMKA, B KOTOPbIX MNpPOUCXOOAT
KauyeCTBEHHblE  M3MEHEHUS U 0OHapy)XXMBAKOTCA  AMEpPIKeHTHble  (BHOBb
BO3HMKLLIVE) Ka4ecTBa;

- CTPYKTYpPbI MOTYT 6bITb YNOPSAOYEHHBIMU U XaOTUYHBIMU.

BadkHelLWMM NONOXKEHNEM CUHEPTETUKM ABNSETCA HESIMHEAHOCTb UK
MHOXECTBO NyTeil  pasBUTUA  CUCTEMbl. HennHeMHOCTb  NpPOBO3r/aLlaeT
NoCTynaTe/lbHOCTb, 6e3a/IbTepHATUBHOCTb, MOCTOSAHCTBO. Cnepctsume
HENMHENHOCTW: HEMNOCTOSAHCTBO, MHOr0o0bpasne, HeyCTOMYMBOCTb, HEPaBHOBECUE,
C/Ty4aHOCTb, TOUKWN BETB/IEHMSI NPOLLECCOB, OUMYpKaumn. B Touke Gudypkaumm
cucTema fiefiaeT BbIOOp MeXAy Hanpas/feHUAMU, N0 KOTOPbIM BYeT NPOUCXOLUTb
Aa/ibHenLLas 3Boouma 0bbekTa.

CVHepreTka OTKPbIBAeT [/11 JOCTATOYHO TOYHOrO, KOMMYECTBEHHOIO C
MCMNONb30BaHMEM MaTEMAaTUKWU WMCCNeaoBaHWst Takue CTOPOHbI MMpa, KakK ero
HECTabWNbHOCTb, MHOroobpasue nyTeli W3MEHeHWs W PasBUTWS, PacKpblBaeT
YC/IOBUS CYLLIECTBOBAHUSA 1 YCTONYMBOTO Pa3BUTUS CNOXKHBIX CTPYKTYP, NO3BO/ISET
MO/E/IMPOBATh KaTacTPOhUUECKme CUTyaLun 1 T.1.

[(naBHasA naes CUHEPreTUKN — 3To Uaes 0 NPUHUMNUAIbHON BO3MOXKHOCTY
CMOHTAHHOI0 BO3HWMKHOBEHWA MOPsAKa M opraHu3auum u3 becnopsgka u xaoca B
pesynbTaTe npouecca caMoopraHusaumm. Cructema camoopraHu3yeTcs He r1afko v
MPOCTO, He Hen3beXHo. CaMmoopraHn3aLns NepeXxmBaeT 1 NepesioMHble MOMEHTbI
— TOYKM Ouypkauun. B6nmnsm Toyek OGuUdypkaumm B cucTeMax HabnogarTcs
3HaYMTeNbHbIe (DYKTyaLUun, pob Cy4vainHbIX (hakTOpoB Pe3ko BO3pacTaeT.

cTopus pas3suTuna niaHeTbl 3eMns — 3T0 UCTOPUS 06pa3oBaHUs Bce bosee
C/TIOXKHbIX HE/IMHEeNHbIX cucTeM. Takue cucTeMbl M 06ecneymBaroT BCEOOLLYHO
3BO/IFOLMIO MPUPOAbI U COLMYMa Ha BCEX YPOBHAX NUX OpraHn3auumn — OT HU3LIKX U
MPOCTEMLLMX (DOPM OpraHn3auun XXUBOW U HEXUBOW NPUPOAbLI K COXKHEALLUM:
yesnoBekK, 06LLECTBO, KY/bTypa.

CoLmanbHO-3KOHOMUYECKNE MpoLEecchl TaKKe OTHOCATCS K
CaMOOPraHM3yILWIMMCS, TakK Kak OHWM He 001afalT MNOCTOSHHON BO BpPEMEHU
CTPYKTYPOIl K NPOUCXOAsLIME B HUX W3MEHEHUS| SIBMISILOTCS B OCHOBHOM
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CMOHTaHHbLIMW W UL YaCTUYHO 3aBMCAT OT BHELUHWX BO3AeNCTBUIA. HO MMEHHO
BHELLIHME BO3AENCTBMS 3aryCKaroT MeXaHU3M, [eNCTBME KOTOPOro Onpefensiercs
BHYTPEHHEN NPUPOLOM 0YEHb C/IOXKHOIO NpoLiecca.

Mocne w3yyeHWst BCEro Kypca W MocnefHeil Tembl [JO/MKHO MOSBUTHCS
MOHMMaHWe TOro, YTO COBPEMEHHAs LMBUN3ALIMS OKa3anach B OYeHb HEMPOCTONA
CMUTyaluKn, B COCTOSHUM BblbOpa CLeHapus AanbHeilero passutus. Cnepyet
3aMEeTUTb, UYTO MCTOPMYECKUIA MPOLIECC TPaKTyeTcs KaK Moc/eoBaTe/lbHOCTb
6UYPKaLMIA, CBSI3aHHBIX C BbIGOPOM MYTW Pa3BUTUS. ST TOUKU UCTOPUYECKOTO
nepeioMa HasblBaKOT MO-Pa3HOMY: HaA/lOMbl, MAacCMOHApHbIE TOYKW, Y3nbl. B
TOYKe OUypKaLMU NPOUCXOANT NePexo K HeNMHeliHOMY COCTOSIHWIO CUCTEMBI,
YTO U NpefonpeAensieT HeonpeAeneHHOCTb CUTyauMmn. HapacTatolme rnodasbHble
Npo6neMbl  MOBbILIAKOT OTBETCTBEHHOCTb YYeHbIX W HayKM 3a CyAbObl
YenoBeYecTBa.

CerofjHA 4enoBeYeCTBO, KakK B (hM3NYECKOM, TaK U B OMOMOrMYECKOM U B
COLMASIbHOM CMbIC/IE, «[EPXUTCA Ha OCTpME». YCKOpPEHWe MPOLLeCCOB PasBUTUSA
YesIoBeYeCTBa COMPOBOXKAAETCA MOHVKEHVWEM YPOBHA ero CTabuiibHOCTU. Xop
Pa3BMTUA  4esioBeYecTBa  COMPOBOXKAAETCA  COCTOSAHUSMU  HEYyCTONYMBOCTW,
BO3HMKAIOT HOBble CTPYKTYpbl. CerofHs B 3BO/OLMIO BOB/IEYEHbI BCE MPUPOAHbIE
W coLMasibHble CUCTEMbI. DBOMOLMSA CTana NPOLEccoM obLiennaHeTapHbIM. B 3Tol
CBA3N CneflyeT BBeCTW MpefcTaBleHVe O [ABYX wumnepatusax (MoBeneHusX,
06513aTe/IbHOM MCMOMIHEHMIN) — 3KOMIOrMYECKOM M HPaBCTBEHHOM. JKOJIOMMYECKNN
MMMepaTMB 3anpeLlaeT U3MeHeHVe TeX CBOWCTB OKPY)KaloLlen cpefpbl, KOTOpble
MOTyT MOCTaBUTb MOJ Yrpo3y camMo CyLleCTBOBaHME 4YenoBeka. HpaBCTBEHHbIN
MMMepaTmB NOHMMAETCA KakK 0OHOB/IEHHaA HPaBCTBEHHOCTb, 3alLMLLAOLLAs Ntoen
OT OnacHocTel couunasbHOro nopsgka. Bcs CNOXHOCTb, HO U HEN36eXXHOCTb
npobnembl 3aKIK4aeTca B TOM, UYTO HeoO6XOAMMO 06ecrneynTb KO3BOMOLMIO
(COBMECTHYIO 3BO/MIOLNIO) 06LLECTBA U MPUPOAbI, OOLLECTBEHHBLIX U MPUPOAHbIX
cuctem. Torga umsuamsaums OyaeT MMeTb BO3MOXHOCTb A1 Aa/lbHEMLIero
pa3BUTUS.

CVHEpPreTUYECKNn CTUMb MbILLNEHNS, T.e. CUHTE3 €CTECTBEHHOHAYYHOro M
ryMaHWTapHOro MbILMEHNS,, OPUEHTUPOBAH Ha peannzaLuio UAEN LeNoCTHOCTY
KaK CWUCTEMbl HayK O MNpuUpoJe W YenoBeke, TaK W Pa3NYHbIX KynbTyp,
eCTeCTBEHHOHAYYHO W ryMaHWTapHOW. Peyb MAET O MNOMNHOM  CAUSHWK
eCTeCTBEHHOHAYYHOI0 U FYMaHUTapHOTO 3HaHWS.

To 1 Apyroe 3HaHWe COXPaHSEeT CBOO cneuudnky. Ho BaXKHO MOHUMATb, YTO
YeNOBEYECTBO, Pa3 BO3HUKHYB, Pean3yeT CBOIA NOTEHLMAN K PA3HOCTOPOHHEMY,
Pa3sHOO6Pa3HOMY, MPOHM3aHHOMY CUCTEMHbIMM CBA3SMI, 3HAHUIO. Y ManeHue
[OCTOMHCTB Kak eCTeCTBEHHOHAYUHOr0, Tak U F'yMaHWUTapHOro 3HaHWiA BeAeT K
KYNbTYPHOMY OGHULLIAHMIO YenoBeyecTBa. UeM 60/bLUe KOHLENTYaNbHbIX BbICOT
N306PETET YEN0BEYECTBO, TEM Boraye B Ky/IbTYPHOM OTHOLLEHWM OHO CTaHET.
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