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1 IlepevyeHb MJIAHHPYEMBIX Pe3yJbTATOB O0yYeHHUS] MO JUCHHUIJIHHE, COOTHECEHHBIX C
IUVIAHUPYeMbIMH  pe3yJbTaTaMH  OCBOeHHMsi oOpa3oBarejibHOW  mporpammbl  02.03.02
dyHgamMeHTaabHas nHpopMaTUKA 1 HHPOPMALMOHHbIE TEXHOJIOTHH

B pesynbrate ocBoenust OITOIT GakanaBpuaTa 00ydarOImMACs JOJDKEH OBIIAACTD CICAYIOIUMHU
pe3ynbTaTaMu 00y4eHUs IO TUCIHILIINHE:

Koowu Pe3yabtarsl ocBoenns OOII IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
KomnemeHuuu Cooeporcanue komnemenyuit o0y4eHHs MO AUCHMILINHE
OK-7 CriocoOHOCTh K CaMOOpraHu3aluu U 3Hams:
camMo00pa30BaHUIO. - MEXaHU3M CAMOOPraHU3aluu B )KUBOU
M HEXHUBOM mpuUpoe, CHeHupuKy
C'YMaHUTapHOT'O u

ECTECTBEHHOHAYYHOT'O  KOMIIOHEHTOB
KYJIbTYpBI, €€ CBsI3€il ¢ 0COOCHHOCTSIMU
MBIIIIJICHUS YeJIOBEKA.

Ymemn:

- TBOPYECKHU HCIOJIL30BATh
(byHIaMeHTaIbHbBIE 3HaHUS B
pa3IMYHBIX BHUAAX JCATEIBHOCTH U
OPUMEHATh YCBOCHHBIE UM MPUHIIMIIBI
Opy  aHajlu3€ pPa3jIM4HbIX MpobeM
HAy4YHO-TEXHMYECKOM U COLMAIbHOU
DBOJIIOIIMU COBPEMEHHOTO MUDA;

- BEIpaOaThIBaTh U 0OOCHOBBIBATH CBOIO
MHPOBO33PEHUYECKYIO MTO3UIIHIO;
Brademb:

- HaBBIKAMU TTO3HAHUS MDA,

- HaBbIKAMHU BEICHUS AMCKYCCHUH IO
mpoOiemMaM eCTECTBO3HAHMSL.

[1K-6 CriocobHOCTB 3¢ dexTuBHO 3Hamb:
NPUMEHSTh 0a30BbIe [ OCHOBHBIC TIOJIOKEHHUSI CHCTEMHOTO
MaTeMaTHYeCKue 3HaHUS U [OAX0Ja.
MH(GOPMAILIMOHHBIE TEXHOJIOTUU MpH (Vmems:
pereHuu IPOEKTHO-TEXHUYECKUX -  MPOEUUpPOBaTb  MPUOOPETEHHbIE
NPUKIAJHBIX 3a]ad4, CBS3aHHBIX C BHAHWS HAa  TPOOJIEMBI  HM3YYEHUS
pa3BUTHEM M UCIOJIb30BAaHUEM ECTECTBEHHOHAYYHBIX u
MH(POPMAIMOHHBIX TEXHOJIOTHH. MaTeMaTHYECKUX KOHIICTIIIHIA;

Brnaoems:

r IOHUMAaHHUEM MEXAaHHU3MOB PETYIIAINA
150 CaMOOpraHun3annuun CCTCCTBCHHBIX
COMUONPUPOJHBIX KOMILJICKCOB.

2 MecTo IMCHUILUIMHBI B CTPYKTYpe NPOrpaMMbl 6aKkajiappuara

VYyeOnass gucnuminHa «KOHIENIIUM COBPEMEHHOTO €CTeCTBO3HAHHUS» OTHOCHTCS K
JTUCIUTIIINHAM BapUAaTUBHOW 4acTH. J[7s1 OCBOCHHS JaHHOW y4eOHOW JMUCIHMIUIMHBI HEOOXOIMMBI
KOMIETeHIINH, CQOPMHUpPOBAHHBIE Yy OOYYalOIMIUXCS B pe3ynbrare oOOy4YeHHs] B CpeaHei
0011e00pa3oBaTeIbHON MIKOJIE W (OPMHUPYIONIUECS B paMKaX OCBOCHHUS yUEOHBIX TUCIUTLIINH:
«MaremaTudeckuii aHanus», «Anredpa u reomerpusi». K MOMEHTy Hayama OCBOEHHS y4eOHOU



JTUCITUTUIMHBI CTYACHT JOJDKEH MMETh 0a30BYIO MOJITOTOBKY IO OCHOBHBIM €CTECTBEHHOHAYYHBIM
JTUCIUIIMHAM, UMETh HaBbIKK paboThl ¢ y4eOHOIl nuTepaTypoi B 00JacTH ecTecTBO3HaHUA. [laHHas
TUCIUIIMHA SIBISIETCSl TPEAIIeCTBYIOMmeH it nucuuiuimH «[IpombinuieHHas skonorus/OxpaHa
OKpy:karoleu cpenb», «lIpaktrukym Ha DBM».

B yueOHoii aucuuminHe naercss oOmias XapaKTEpUCTHKA €CTECTBO3HAHMS KaK COCTaBHOU
4yacTH BCEeM HAayKW U KYJIbTYpbl B IIeJIOM, B3auMocBs3b ectectBo3HaHus ¢ HTP, coorHomenue
muddepeHMaiul ¥ MHTETpaldd  HayK, mpo0ieMa uX KiIacCH(PUKALUU; XapaKTepU3YIOTCS
COBpEMEHHBIC JIOCTHKEHUs (PU3UKU, XUMHH, HayKk o Bcenennoii. PaccmarpuBarorcs mnpoOiemsl
CHEIMAILHON 1 00IIel TeOpUil OTHOCUTEILHOCTH, KBAHTOBOUW (PM3UKH, KOCMOJIOTUH, KHOCPHETUKU U
CUHEpreTHKU. JaeTcsi XapakTepHuCTUKa COBPEMEHHOTO €CTECTBO3HAHUS O KUBOM MPUpPOE B 0OIIUX
YyepTax: 3aKOHOMEPHOCTH HMCTOPUYECKON SBOJIIOLMM >KM3HH, CHHTE3 HBOJIIOLIMOHHOW TEOpHH,
TeHETUKU U HKOJIOTUH, YUEHHE O Mporpecce B >KUBOH MHpupoje. AHATU3UPYIOTCS COBPEMEHHBIE
IIPEJICTABJICHUS O MPOUCXOKICHUM YEJIOBEKA, CTPYKTYpE CO3HAHUS U CAaMOCO3HAHMUS, B3aUMOCBSI3U
CO3HAHMS U MO3ra, COOTHOIIEHHS COLIUAIBLHOTO U OMOJIOTMYECKOro B YEJIOBEKE, a TAKXKE O 310POBbE
YeJI0OBEKAa KaK KOMIUIEKCHOM HaydyHOH M COLMAJIBHO-NPAKTUYECKOW IpolieMe, ¢ y4eToM €€
FEHETUYECKOTO M HJKOJOTMYecKoro acnekTtoB. Jlanbl oOmMe MpeAcTaBleHUss O Ipoleccax
caMOOpraHu3aluu, CHCTEMHOM IOAXO/IE.

JlucuumiuHa u3ydaeTcsl Ha MEpBOM Kypce BO BTOPOM CEMeCTpe MO OYHO-3a04HOI (opme
o0OyueHusl.

3 O0beM MCHUILVIMHBI B 3a4eTHBIX €IMHMLIAX ¢ YKa3aHHeM KOJUYeCcTBA
aKajeMM4YeCKHX YacoB, BbIeJeHHBIX HAa KOHTAKTHYI0 pa0doTy oO0ydamoluxcs ¢
npenojaasaresieM (110 BUAaM 3aHATHIA) M HA CAMOCTOSITEIbHYIO Pa0oTy 00yUyalouuxcst

OO6mast TpynoeMKocTh (00beM) AMCHUILIUHBI COCTABIIICT TpU 3a4eTHBIX enuHulbl (3E), 108
aKaJIeMUYECKHUX YacoB.

3.1 O0béM IMCUMITHHBI 0 BUAAM YUeOHBbIX 3aHATHH (B Yacax)

O0béM TMCHUIIIMHBI Bcero
4acoB
OO0m1ast TpyA0€MKOCTh TUCITUTLIMHBI 108
KonrakTtHass pabora oOydarommxcss ¢ mpernojgaBaTeneM (IO BHJIAM 33
y4eOHBIX 3aHATUI) (BCEro)
AynutopHas paboTa (BCero): 33
B T. YHCIIE:
Jlexuun 11
CemuHapbl, TPAKTUYECKUEC 3aHATHUS 22
IIpakTHKyMBI -
JlaGopaTopHble paboThI -
B T.4. B aKTUBHOM M MHTEPaKTHUBHOH hopmax 12
BHreaynuropHas pabota (Bcero): 39
B Tom wuwmcrne, wHAuWBHIyalbHasS paboTa oOO0ydammMXCS C -
IIPEero/IaBaTesIeM:
KypcoBoe npoektupoBanue -
['pynmoBasi, WHIMBUAyadbHAas KOHCYJIbTAIlMsl W WHBIC BHJIBI -
y4eOHOI JeATeNbHOCTH, MpeIyCMaTpUBAIOIIME TPYNIOBYIO WX
MHIUBUAYAIBbHYIO pa00Ty 00yUaromuxcs ¢ mpenojaBaTeneM
TBopueckas pabora (3cce) -
CamocTosTenpHas paboTa o0yJdaronmxcs (BCero) 39
Bua npomexyTo4HOM aTTecTannu o0ydaromerocs (3a4er / 3K3aMeH) 36 (3K3aMeH)




4 Copepxanue TUCHHMINVINHBI, CTPYKTYPHPOBaHHOE 0 TeMaM (pa3aenaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA aKAleMHYECKUX YaCcOB U BUAOB y4eOHbIX 3aHATHIA

4.1 Pa3nesibl JUCUMIIIMHBI M TPYA0EMKOCTD 10 BUIaM Y4eOHbIX 3aHATHH (B
aKaJeMHUYeCKHUX Yacax)

0J151 OYHO-3A0YHOU POpMbL 0OVUEeHUs

Buasbl yueOHBIX 3aHATHI, BKJIIOYAs
4 CaMOCTOSITEILHYI0 padoTy
5 00y4alomuxcsi 4 TPYI10eMKOCTh
Ne Pasnen g (B yacax) DopmbI
n/n AUCHUTLIMHBI = 5~ TeKyl1ero
g EE § ayJUTOPHbIE Y4eOHbIE | CAMOCTOSITE KOHTPOJIs
o &3 3AHSATHS bHas paGora | YCHEBAeMOCTH
BCEro JIEKIIMH | CeMHHApbI, | 00y4arommxe
NMPaKTHYECKH f
€ 3aHATHA,
JIadopaTopHbI
e padoThbl
1 Paznen 1 OBONIOIHS 18 2 2 14 TectupoBanue,
HAy4YHOTO MeTo A u YCTHBIH OTpoc,
€CTECTBEHHOHAYYHOI 3a/laHue
KapTHUHBI MUpA. JIOMaIlIHEeN
paboThL
2 Pasmen 2 Ilpoctpanctso, 18 2 5 11 TectupoBanwue,
BpeMSi, CHMMETPHSL. 3a/laHue
JIOMalIHen
paboTHL
3 Pasmen 3 CrpykrypHBIE 10 2 4 4 TectupoBanwue,
YPOBHM H  CHCTEMHas 3aJjaHne
OpraHu3alys MaTepHU. JIOMaIIHen
paboThI, YCTHBIH
oTpoc.
4 Pazgen 4 TIlopsgok wu 8 2 4 2 Tectupoanue,
OecropsIoK B MPUPOJIE. 3aJjaHne
aoMallgei
paboTHl,
KOJIJIOKBHYM.
5 Pasnenr 5 DOBomronuoHHOE 8 2 4 2 TectupoBanwue,
€CTECTBO3HAHMUE. YCTHBIH O1poc,
3aJjaHne
JIOMalIHen
paboThL.
6 Pazmen 6 buocdepa u 10 1 3 7 TectupoBanwue,
YEJIOBEK. YCTHBIH OIpOC,
3aJjaHne
JIOMAaIIHei
paboTEHIL.
7 OKk3aMeH 36 - - - Bomnpoch K
3a4ery.
8 Uroro 108 11 22 39
4.2 Conepxxanue TMCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3iesiam)
Ne HaumeHoBaHue pazaena
Coaep:xanue
n/n JTHCIUTIIMHBI




HanmeHnoBanue pasaeiaa
AUCHUIIJIMHBI

Conep:xanue

Pasnes 1 IBosmronns
HAY4YHOI'0 MeTOJa U
€CTeCTBEeHHOHAaYYHO
KAPTHHBI MUpa

Beegenue. Hayunbiii meton. EcTecTBo3HaHue M €ro pojib B
KylIbType. OTHKa Hay4HbIX wuccienoBanuii. [lceBgoHayka.
QopMHupoBaHWE  HAyYHBIX  TporpamMMm  (MaTeMaTudeckas,
aTOMHUCTHYECKas, KOHTHHYaJIbHAs ). EcrecTtBeHHOHAYUYHBIE
KapTuHbl Mupa. Pa3BuTue npejcraBieHuii o matepun. Pa3Burue
MpEeJCTaBIeHU O JBIWKEHUW. Pa3Buthe TpeACcTaBIeHUM O
B3alMO/JCHCTBHU.

Codepotcanue meopemuuecko2o Kypca

1.1

Brenenue. Hayunsrit
METOJ [O3HAHUSL.

Hayunslii Merox mno3HaHMs. YPOBHM HAyYHOTO ITO3HAHUS:
SMIUPUYUECKUN, TeopeTnueckuid. I'umoreza. IlpoBepsemMocThb
HayyHbIX rTunore3. Hayunas Tteopus. Teopema. Kpurepun
HAYYHOTO 3HAaHUS: OOBEKTUBHOCTH, IOCTOBEPHOCTH, TOYHOCTH,
CHUCTEMHOCTb. MeToAbl Hay4yHOro IIO3HAaHMA: HAOJIIOJEHuE,
9KCIIEPUMEHT,  MHAYKIMS,  JEAyKIUs, aHaluu3, CHHTES,
MoJienupoBanue, adctparuposanue. [lpunnun BepupuKanumy.
[puanun danscudukanmu. OyHKIHM HayKW: OOBICHUTEIHHAS,
omnucartenbHasi, MIPOTHOCTHYECKas, MHUPOBO33pEHUYECKAs],
CUCTEMAaTHU3UPYIOLIas, MIPOM3BOACTBEHHO-TIPAKTHYECKasI.
[Ipunnun cootBercTBUs. OO0MaCTh NPUMEHUMOCTH TEOPHHU.
CooTHomeHne abCOMOTHON U OTHOCUTENbHOW UCTHH.

1.2

EcrectBO3Hanue u ero
pOJb B KYJIBTYpE.

EcrectBo3Hanmne. EctecTBeHHble Hayku: (U3MKa, XUMHUS,
OMOIIOTHS, TEONOTHs, aCTPOHOMHS, dKoJorHs. JnddepeHunanys
Hayk. MHTerpanus Hayk. MaTeMaTrka Kak SI3bIK €CTECTBO3HAHMSL.
I'ymanurtaphsie HayKHU. HcropuuHocTh 3HAHUSL.
EcrecTBeHHOHayuHas KyJbTypa. I'ymaHuTapHas KyibTypa. [[Be
KYJbTYpPbI U B3aMMOCBSI3b MEXKY HUMHU.

13

OTuka Hay4HbIX
HCCIIEA0BAHNMN.
IIceBnonayxa.

OTudecKkue NMPUHIMIBI HAYYHBIX HCCIIEIOBaHUM: CaMOLIEHHOCTb
WCTHHBI, UCXOJHBII KPUTHIIU3M, CBOOOIa HAYYHOTO TBOPYECTBA,
HOBU3HA HAy4YHOI'O 3HAHUS, PABEHCTBO YYEHBIX IEeper JIHULOM
HCTHUHBI, 00IIEAOCTYTHOCTh VCTHHBI. IIceBnonayxka.
[IceBnonayku:  acTposiorusi, Mapancuxoyiorus,  ydQoiorus,
OMOdHepreTrKa, JeBUaHTHas Hayka. OTIMYHTENbHbIE MPU3HAKH
MICEB/IOHAyKH:  (pparMeHTapHOCTh, HEKPUTHYECKUH IMOIXOA K
HCXOOHBIM  JaHHBIM, HEBOCIPHUMMYUBOCTE K  KPUTHKE,
HECOOTBETCTBHME (paKTaM, OTCYTCTBHE 3aKOHOB, HapyllIeHUE
3TUYECKUX HOpM. buoartuka.

14

dopMupoBaHHE HAyYHBIX
porpamMm
(MaremaTuueckasd,
aTOMHCTHYECKas,
KOHTHUHYaJIbHAA).

Hayunas (ecTecTBeHHOHayuyHas)) KapTHHa MHpa Kak oOpasHoO-
¢unocodckoe 0000IIEHNE TOCTHIKEHHI ECTECTBEHHBIX HayK.
Hayunble kapTuHBI MUpa: MeXaHHYECKas, 3JE€KTPOMAarHUTHas,
Heknmaccuueckass (l1-1  momoBuHa XX B.), COBpeMEHHasd
9BOJIOIMOHHAs. POPMBI MaTepUu: BELIECTBO, MOJIe, (PU3NIECKUI
BakyyM. /JluckperHocts. KonTunyampHOCTh. BomHa  Kak
pacHpoCTpaHsIOIeecss  BO3MYILIEHUE  MNOJs.  BupTyanbHble
yacTuupl. DopMbel ABWKEHHS. MexXaHHUYECKOe IepeMEILECHUE.
OBonronus Kak ¢dopma JIBAKECHUSL. JerepmMuHU3M.
Mexanndeckuii aetepmuHm3M. CiydaitHOCTh. BeposTHOCTE.
Heonpenenennocts. Kocmonormueckas wmogens — @punmMana.
Opomononupytomas Beenennas. [loneBoit MexaHnu3M nepenaun
B3auMoOJiecTBUUA. KBaHTOBO-NOJNEBOM MEXaHU3M  MEpeadyu
B3auMoaecTBuil. [IpuHIMN IPUYUHHOCTH.

15

EcTtecTBeHHOHay4HbBIE
KapTHHBI MHpa.

Hayunas (ectecTBeHHOHay4YHas) KapTWHA MHpa Kak OOpa3HO-
¢unocodckoe 0000IIEHNE TOCTHKCHHN ECTECTBEHHBIX HayK.
Hayunsie kapTuHBI MUpa: MEXaHHYECKas, 3JE€KTPOMAarHUTHas,
Heknaccmueckass (l-1  momoBuHa XX  B.), COBpeMEHHas
3BOJIOIMOHHAsA. POPMBI MaTepuu: BELIECTBO, TOJE, (HU3NIECKUI
BakyyM. JluckperHocts. KonTHHyansHOCTb. BonHa — Kak
pacnpocTpaHsionieecss  BO3MYIIeHHe mois.  BupTyanbHble




n/n

HanmeHnoBanue pasaeiaa
AUCHUIIJIMHBI

Conep:xanue

yacTuupl. DopMbel ABWKEHHS. MexaHHUYECKOe IepeMEILEHUE.
OBOJTIOTIHS Kak dhopma TIBYDKCHUS. JleTepmuHM3M.
Mexannyeckuii  getepmuHm3M. CirydaiiHOCTh.  BeposTHOCTS.
Heonpenenennocts. Kocmonormueckas wmoaens — @punmana.
Opomononupytomias Beenennas. [loneBoit MexaHu3M mepenavn
B3auUMoOJiecTBUUA. KBaHTOBO-NOJEBOM MeEXaHU3M Iepeadyu
B3auMoaeucTBUil. [IpuHIUI IPUYUHHOCTH.

1.6

Pa3zButne mnpexncraBneHui
0 MaTepuH.

Marepus. DopMbel MaTepuu: BEIIECTBO, MoJie, (HU3NUESCKUI
BakyyM. Jluckperrocts. Ilone ¢dmsmueckoe. KoHTHHYaTbHOCTB.
Bonna kak  pacmpocTpaHsomieecss — BO3MYLIEHHE  IOJIS.
®usndeckuii BakyyM. BupTyanpHbple yacTHLBI. DJIeMEHTapHbIE
Y4acTUIIBl. ATOMHO-MOJIEKYJIIDHOE y4Y€HHE. YUYEHHE O COCTaBe.
Y4eHue 0 CTPOEHUH BEIeCTBa.

1.7

Pa3zButne mnpexncraBneHui
O JIBWKEHUU.

dopMbl  IBMKEHUS MaTepuu: MexaHudeckas, (u3nueckas,
XUMUYecKas, Onojorndeckas BzaumMocssa3p GopM ABIKEHHS U UX
HECBOJIMMOCTB ApYT K apyry. Ilonsrue cocrosuus. JBmxeHue
KaKk HM3MEHEHHE COCTOSIHUS. MeXaHH4ecKoe JBIDKEHHE, ero
OCHOBHBIC XapaKTEpUCTHUKU: MaTepHalibHas TOYKa, TPACKTOpHS,
CKOPOCTB, YCKOPEHHUE, MyTh, UMITYJIbC T€Ta, MOMEHT MMILYJIbCA.
Mexannyeckass pabora. 1 wm 2 3akoHel  HproToHa.
XapakTEepUCTHKH  BOJH: CKOpPOCTb, JJIMHA BOJHBI, YacToTa.
CpoiicTBa BONH: nudpanus, WHTepPEpeHUUs, MOJISIPH3ALIUSL.
XVMUYECKHH TMpoIecc KaK XuMHYecKas (opMa JBIKEHHS
Mmarepun. Ilpomeccsl KH3HENESITENFHOCTH, HSBOJIOLMS IKHBOW
MPUPOABI Kak OMoornyeckas opMa ABHKECHHUS] MaTECPUH.

1.8

Paseutne mnpencraBineHuit
0 B3aMMOJEVCTBHU.

dyHIaMeHTalbHBIE B3aUMOJICHCTBYSI: TPaBUTALIMOHHOE, ciadoe,
3JIEKTPOMATHUTHOE, CHITBHOE. XapaKkTepucTUKU
(dyHIaMeHTaNbHBIX B3auMOJieiicTBUi. 3-1 3akoH HproTona. Cuna
KaK  XapaKTepUCTUKa  B3auMojeucTeusa. JlambHOAEWCTBHE.
brnuskoxaeiicTBue. TloneBoit MEXaHU3M nepeaavu
B3auMozeicTBuil. KBaHTOBO-MONEBOM MEXaHU3M Mepefauu
B3auMoiecTBUN. [TpuHIMN cynepno3unuu.

Paznexn 2 IIpocTpancTBo,
BpeMsi, CHMMeTpHs

[IpuHINIIBI CUMMETPHUH, 3aKOHBI COXPAHEHHSA. JBOJIOIHS
MPEICTaBICHUH O TMPOCTPAaHCTBE M BpeMeHH. CrnennanbHas
TeopHs OTHOCUTENbHOCTH. O0IIAsi TEOPHUS] OTHOCUTENLHOCTH.

2.1

IIpuHnuner  cuMMeTpum,
3aKOHBI COXPaHEHUSI.

IlonsTe cuMMETpUM B  €CTECTBO3HAaHUU. 30TPOIHOCTG.
Anmzotponua. MuBapuanTHocTs. OnmHOponHOCTE. lIpocreiimue
CUMMETpUH (aCUMMETPHUH) TPOCTPAHCTBA U BPEMEHH H
CBA3aHHbIE C HHMH 3aKOHBI COXpaHEHHs (HECOXpaHEHHs.
Teopema Herep. Cummerpuu NpUPOAHBIX 00BEKTOB Bums
CUMMETPUI: reOMETPUYECKHE, AUHAMHYECKHE, KaIMOPOBOUYHBIE.
OBOIONMS Kak IeToYKa HapylIeHnd cuMMeTpuu. CUMMETpHs U
ACUMMETPHSI )KUBOTO.

2.2

DBOJIIOLMS TIPEACTABICHUNA
0 MIPOCTPAHCTBE u
BPEMCHH.

[IpoctpanctBo u Bpemsi Apucrorens (IPOCTPAHCTBO Kak
KaTeropusi MecTa, BpeMsl Kak Mepa JIBWKeHHus). AOCOIIOTHOE U
OTHOCHUTENFHOE TMpOoCTpaHCTBO HpioToHAa. AOCONMIOTHOE W
oTHocuTenbHOe Bpemss HproToHa. MupoBoit 3dup. OmnbIT
Maiikenscona-Mopau.  VIHBapuaHTHOCTB  CKOPOCTH  CBeETa.
EnuHCTBO MpOoCcTpaHCTBa M BpEMEHH Kak ()OPMBI CYIIIECTBOBAHUS
JIBIKYILIEHCS. MATEPUU B COBPEMEHHOM HAYYHOUM KapTHHE MUpa.

2.3

CnenuansHas
OTHOCHUTEIBHOCTH.

TEopus

JluHamMHueckue  CHMMETPUM  TPOCTPAaHCTBA M BpPEMEHWU.
CrnenmanbHass Teopusi oTtHocutesnbHOoCcTH (CTO). Ilpuniun
otHocutensHocTH  [ammmess  [lpuwammmer  CTO: nmpuHIMN
OTHOCHUTEIFHOCTH, NHBAPHAHTHOCTh CKOPOCTH cBeTa. CleACTBHA
CTO: OTHOCHTENBHOCTh OJHOBPEMEHHOCTH, PEIATUBUCTCKOE
COKpallleHWe JJIUH W TPOMEXKYTKOB BPEMEHH, YBEINYECHHE
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WHEPTHOM Macchl B  JABWXKYLICHCS CHUCTEME KOOpPAUHAT
OTHOCHUTEIHHO HETIOJBIDKHOM CHUCTEMBI oTcyera,
MIPOCTPAHCTBEHHO-BPEMEHHOW WHTEPBAl MEXIY COOBITHSAMH,
€ro HMHBAapPUAHTHOCTH, MPUYUHHO-CICICTBCHHBIC CBA3U MEXKIY
COOBITHAMH, IPUIMHHOCTD €IWHCTBO MPOCTPAHCTBA M BPEMEHH,
MIPOCTPAHCTBEHHO-BPEMEHHOW KOHTHHYYM, JKBHBaJCHTHOCTH
Maccel U sHepruu. OrpaHuueHUE TNPUMEHUMOCTH TPUHIIUIIA
MIOCTOSTHCTBA CKOPOCTH CBETA.

2.4

OO6mrast TEOpHUS
OTHOCUTEIHHOCTH.

Ob6mras Teopust otHOocutenbHOocTH (OTO): pacmpocTpaHeHHe
MIPUHINATIA OTHOCUTEIFHOCTH HAa HEWHEPIMAIbHBIE CHCTEMBI
orcuera. [IpuHIMI SKBUBAJIEHTHOCTH TPABUTAIIMOHHOTO TIONSA M
CHJ  HWHEpOWH. OMIupuYeckue  gokazatenbctBa  OTO:
OTKIIOHeHHE Jyya B mone TsaroreHus ConHIa, W3MEHEHHe
YacTOTHl  DJIEKTPOMArHUTHOW BOJMHBL B TOJi€  TATOTEHHS,
cMemieHne — mepurenuss  opobutel  Mepkypus.  [lonsartue
CPaBUTALMOHHOIO paauyca. I'paBUTalMOHHBIA KoJutanc. YepHble
JIBIPBIL.

Paznen 3 CTpykTypHBIE
YPOBHHU U CHCTEMHAS
opraHu3anusi MaTepuu.

Mukpo-, Makpo-, MeraMmupbl. B3auMOCBS3b CTPYKTYpPHBIX
YpoBHEM opraHuzauuu Matepud. OpraHuzanuss MaTepud Ha
¢ms3nueckom yposre. llporeccel Ha (¢GU3NIECKOM YpOBHE
OopraHuvsanuu MaTepuu. OpraHmam/m MaTepru Ha XUMHYCCKOM
ypoBHe. IIpomeccsl Ha XUMHUYECKOM YPOBHE OpraHU3ALMH
MaTepu. OCOOEHHOCTH OMOJIOTMYECKOTO YPOBHSI OpraHU3aLuu
MaTepuu. MoJieKyJIsIpHbIE OCHOBBI JKU3HU.

3.1

Muxkpo-, MaKpo-,
MeETaMUpBI.

CTpyKTypbl MeraMupa: 3Be3/bl, IUIaHETHBIE CUCTEMBI, TATAKTUKH.
Kputepun  neneHuss Ha MUKPOMHpP, MaKpOMHUP M MeTrammp.
IIpocTtpancTBEHHBIE Macmtadbel  Bceenennoit. Enununel
M3MEpEeHUsI pacCTOSHUI B MeraMupe: acTpOHOMHYECKasi eAMHHUIIA,
CBETOBOW TroOj, mapcek. BpemeHHble MacmTaObl BceneHHOM.
SBneHus, MO3BOJMBIIME OLEHUTh BpeMs CYLIECTBOBAHUS
Bcenennoii: addexr Jomnepa, 3akon Xab6ma. XapakTeprUCTHKH
3BE3Jl, OMpeJiesisieMble U3 HAOMIOACHUI: CBETUMOCTh (MOIIHOCTh
W3Iy4eHUs), Macca, paanyc, CIEKTPAIbHBIH COCTaB M3Iy4YCHUS.
CnekTp  JJEKTPOMAarHUTHBIX  M3Iy4YeHHH  (paguOBOJIHBI,
WHPPAKpPacHBIH, BUAUMBIA  yIBTPApHUOIETOBBI JHANAa30HbI,
PEHTTEeHOBCKOE u raMMa-u3iaydeHue). Bcenennas,
Meraranaktuka. KpymHomacmtabHass crtpykTypa BceeneHroid.
OIHOPOAHOCTh U M30TPONHOCTh BceleHHON HA OueHb OOJBIINX
macmrabax (150 - 200 Mnk) CkoIjieHHS M CBEPXCKOILICHHS
ranakTuk. Kasapel. Miteunsiii I1yTe - Hama ["anaktuka. CocTas
ConHEeYHON CHUCTEMBI: IUIAHETHI, CIIyTHUKH IUIAHET, aCTEPOHIB,
KOMETBI, METEOpOH/bl, MarHUTHbBIE TOJS, IbUIEBas MaTepus,
COJIHEYHBI BeTep W KocMuueckue iyud. [lnanera 3emHOM
rpynnsl: Mepkypuii, Benepa, 3emina, Mapc. IlnaHeTbI-TUTaHTHIL:
IOmurep, Carypn, Ypan, Henrtyn. Ilosic acrepommoB. OOmaxo
Opra. Ilosic Koiimepa. Co3Be3usi — y4acTKH 3BE3AHOTO HEOa ¢
IpyNIaMHd 3B€3J, BBIJEIEHHBIE [UI OPUEHTHPOBKU 3BE3JIBI.
HcTounnkn sHEprum 3BE3[: TEPMOSJIEPHBIN CHHTE3 M DHEPIHS
TpaBUTAIIMOHHOTO CcxaTus. [lmanerapHeie TyMaHHOCTH. [ 'UTaHTHI
U cBepXrurantel. YepHsle abipel. [lynbcap - HEWTpoHHAs 3BE37a.
CsepxHoBsle 3Be3abl. Jpmxenus Connna B ["amaktuke. ConHue —
HOpMaJIbHAs 3BE3/1a.

3.2

B3aunMocss3b
CTPYKTYPHBIX YpOBHEH
OpFaHI/I3aHI/II/I MaTepI/II/I.

HenoctHOCTs Mpupoasl. CHCTEMHOCTH TTPHUPOIBL. MHOTOOOpa3ue
cucteM. MepapXu4HOCTb NHpPHUPOJIBI W CHCTEM. AIJIUTUBHBIE
CBONCTBa (amOUTHBHOCTB). WNHrerparuBHbIe CBOICTBa
(naTerpaTtMBHOCTH). BuTamusm. Penykumonmsm. BzanmocBszb
YPOBHEH OpraHu3allil MaTepuu: (pHU3MYecKoro, XMMHUYECKOTO,
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Oouonormueckoro.  [amaktmum.  YpoBeHb  MeTaramakTHKH.
buonormueckuii ypoBeHb OpraHU3aliH: KJIETOYHBIA (OPTaHEeIUTBI
KJIETOK, KUBBIC KIIETKH), OpTaHHBIA, TKAHEBBIA, OpraHH3MEHHBIH,
BUIOBOI, MOMYJISIUMOHHBIH, OHOT€OLIEHOTHYECKUH,
OmocepHbIi. YPOBEHb TEOJIOTMYCCKHX OOBEKTOB, ILTAHET.
Ou3nvecKuii ypoBeHb: CyOaTOMHBIN YpOBEHB (KBapKH, JITITOHHI),
SIIEPHBIN YPOBEHB (HYKIIOHBI, SIpa aTOMOB). ATOMHBIN YPOBEHb.
MonekysspHelii  ypoBeHb. MaKpOMOJIEKYIISIPHBIA  YPOBEHb
MOJIMMEPOB U KOMIUIEKCOB MOJIEKYJI.

3.3

OpraHu3anus MaTepUH Ha
(hM3UYECKOM YpOBHE.

OyHOaMeHTalnbHBIE  JJIeMEHTapHble  dacTHmbl.  OCHOBHBIE
XapaKTEPUCTUKU DJIEMEHTapHBIX YaCTHUIl: Macca, 3apsll, CIIHUH,
Bpems Ku3HU. Kiaccudukarusi sIeMeHTapHBIX YacTHIl 10
Macce TOKOs ((hOTOHBI, JICSNTOHBI, ME30HBI, OAPHUOHBI). - TIO
BPEMCHHU JKU3HU: CTAOWIIbHBIC (TIPOTOH, 3JCKTPOH, HEUTPUHO U
WX aHTUYACTHUIIBI) U HeCTaOWIbHBIC (CBOOOJHBIH HEUTPOH,
pe3oHanchl). [lepeHocunkn pyHIaMEHTATBHBIX B3aUMOICHCTBUI
(boToHBI, TPaBUTOHBI, TJOOHBI, Me30HbI). CrMOCOGHOCTH
QJICMCHTAPHBLIX YaCTUIl K B3aMMHBIM [IIPEBpAlICHUAM, HEC
HapylIalOIUM 3aKOHOB coxpaHeHus. Dusndeckoe Tmoje Kak
COBOKYITHOCTh BHPTYaJbHBIX YaCTHII. 10XIECTBEHHOCTh YACTHII.
BakyyM kak coOCTOsHHME TOJiI C HaWMEHbLIEH JHEpPruew,
COCTOAIICC U3 BUPTYAJIbHBIX YaCTHUII.

3.4

[Iporeccrr Ha QuznveckoM
YpOBHE OpTaHH3aIHN
MaTepuu.

SIBnenue €CTECTBEHHOM PaauOAKTUBHOCTH. 3akoH
PaauOAaKTUBHOIO pacmana Kak CTaTUCTH4ecKud 3akoH. CocraB
W3y4YeHUs] TpU PaJUOAKTUBHOCTH. BrwlneneHue sHepruu mnpu
paavoakTUBHOM  pacmazge. llpeBpalieHuss 2I€MEHTOB IpH
PaavoaKTUBHOM paclaze. SlnepHsle peakiuy pacIleIUICHUs saep
aTOMOB TMOJl JEWCTBUEM HEUTPOHOB. MeETOAbl TMOJYyYEHUE
WCKYCCTBEHHBIX  PaJUOAKTUBHBIX  3JeMeHTOB.  OTKpbITHE
aTOMHOIO A1pa, MU3MEPEHHE €ro pPa3MepoB, MAcChl M 3apsia.
OHeprus CBsI3M HYKJIOHOB sJiep aToMOB (Ie(eKT Macchl).
Peakuusi nenHoro jeneHus ypaHa. Peaknuum cHHTE3a JIETKUX
aTOMHBIX SI€p M BBIJICICHHE 3HEPruu. THUIBI TEPMOSIEPHBIX
peaklui B 3B€3JaX U 3BOJIOIMS 3BE3].

3.5

Opranuzanus MaTepun Ha
XUMHUYECKOM YPOBHE.

XUMHUYECKUMN 3JIEMEHT. ATom. W3oTomnkl. DBOTIOIAS
MPEACTABICHUH O CTpOeHMH aroma. KBaHTOBOMEXaHWYECKas
MOJIEJIb CTPOEHHUS aToMa. MoJieKyna KaKk KBaHTOBO-XUMUYECKas
cHCTEMA. BemectBo. Karanuzaropsr. buokaranuzatopsl
(bepmenTni). I[Tonmumepsl. MoHoMepsl. [lepuoauyeckas cuctema.
ITepnonnuecknii 3axkoH J. 1. Menneneesa.

3.6

[Ipouieccsl HAa XUMHUYECKOM
YpOBHE OpraHU3aINH
MaTepuu.

Xumuyeckuii mporecc. TermoBsle 3¢ (deKTh TporieccoB (IK30-,
sHjoTepMuueckue. [loHaTne o xumMmiueckon KuHetuke. GakTopsl,
BJIMSIOIINE HA PEAKIIMOHHYIO CIIOCOOHOCTh BEINECTB: BIIMSHHC
KOHILIGHTpAllud - 3aKOH JeWCTByromHUX Macc. DakTopsl,
BIIMSIONINE HA PEAKITMOHHYIO CIIOCOOHOCTH BEIIECTB: BIIASHIHEC
Temneparypsl -npaBuiao Baut-I'opda. DHeprus axTHBaAIMH
(3HepreTuueckuii Oaprep peaknuu). DakTOphl, BIHMAOIINE HA
PEaKIMOHHYIO CIIOCOOHOCTh BEIeCTB: KaTtanu3. lloHsTHe 00
aBToKaranmmse. Katamm3 QepMeHTaTHBHBIA. DBOJIOIMOHHAS
xumus. JlnHamuueckoe paBHOBecHe (XMMHUYECKOe M (pa3oBoe).
[Tpunauun Jle aTtense.

3.7

OcoGeHnocTn
OHMOJIOTMYECKOTO YPOBHS
OpTaHu3alyy MaTepuH.

CucremMHOCTh KHMBOTO. Mepapxudeckas oOpraHM3amys XHBOTO:

KJIeTKa — €AWHMLA >KuBOoro. HMepapxuueckas opraHuzanus
JKUBOTO: TOMYJISAIM, BHJI, OMOIIEHO3, OHOreoleHo3, Ouocdepa.
XUMHUYECKHI COCTAaB KHMBOTO: aToM yrjepoja — TJIABHBIN

3JIEMEHT JKMBOTO, €r0 YHHKAJIbHbIE OCOOCHHOCTH. XHUMHUYECKHIA
COCTaB JKMBOTO: BOJd, €€ POJIb B JKHUBBIX OpraHU3Max.
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XUMHUYECKHH COCTaB JKUBOTO: OCOOCHHOCTH OPraHHMYECKHX
OMOMOTMMEPOB — BBICOKAs MOJIEKYJISIpHAsh Macca, COoCOOHOCTH
00pa3oBBIBATh Ha/IMOJIEKYJISIPHBIC CTPYKTYPBI.
ACUMMETPUYHOCTH (XupanpHOCTB) MOJIEKYJI KUBOTO.
OTKpBITOCTh KUBBIX cucTeM. OOMEH BEIIeCTB W DHEPTHH.
CamoBocmponsBenenue. l['omeoctas  Kak  OTHOCHUTEIbHOE
JUHAMHYECKOE MOCTOSHCTBO COCTaBa M CBOMCTB BHYTPCHHEH
cpedpl XHWBOH cucTeMbl. KaTanuThdeckuil XapakTtep XHMHUH
KUBOTO. L[eTOCTHOCTD JKMBBIX CHCTEM, KOTOpas MPOSBIISIETCS BO
B3aMMOJICHCTBUH, COTJIACOBAHHOM (YHKIMOHHUPOBAHUH BCEX
YPOBHEH OpraHu3aliy KHBOTO.

3.8

MonekynspHble OCHOBBI
KU3HH.

[lonunmenTuasl Kak MpeIIECTBEHHUKH OenkoB. benku kak
BBICOKOMOJICKYJISIPHBIE COEIMHEHUSI C OCOOBIM KOMIIJIEKCOM
CBOWCTB. AMHHOKHMCIOTHI — MOHOMEpPHI O€NKOB. YPOBHH
opraHuzanuu OEJIKOBOW MOJEKYNbl (IepBUYHAS, BTOpUYHAS,
TpeTnyHasi, yeTBepTryHas). OyHKIMu OenKkoB: hepMeHTaTHBHAS,
perynsTopHasi, TpPaHCIOpPTHas, 3alluTHAas, JBUraTeJbHas.
Jlumuapl W uxX QYHKOUM: DHEpreThyeckas, JIUTHTHBIE
MeMOpaHbl. YriaeBoAasl W UX (YHKUUM: 3HEpreThdeckas,
cTpyKTypHas. HykieoTuabl — MOHOMEpBI HYKJICHHOBBIX KHCIIOT.
HyxneunoBele kucnotel (momuuykneotunsl) - JHHK, PHK.
A3OTHCTBIE OCHOBAaHMS: aJ€HUH, TyaHUH, LHUTO3WH, TUMUH,
ypaumia.  KommiemeHTapHOCTb,  KOMIUIEMEHTapHBIE — Haphbl
a30THCThIX ocHoBaHMM. Kommemenrapuocts wnemeit JIHK —
OCHOBA BaXHEHIIMX (QyHKIMHA: XpaHEHUS W Tepeiavn
HacleACTBeHHON nH(popMaunu. OyHKINN HYKICHHOBBIX KHUCIOT
U TPOLECCHl PEOYIUIMKALUM, TPAHCKPUIILIUH, TPAHCISALHH.
I'enernyeckuit kon. Komon. CBoiicTBa TeHETHYECKOTo Koja:
TPUIUIETHOCTb, BBIPOXIEHHOCTb, OJIHO3HAYHOCTH,
YHHBEPCAIBHOCTh, OTCYTCTBHME 3HAKOB MPEMUHAHUS MEXIY
TpUIIeTaMu (KOJIOHAMH).

Paznen 4 llopsinoxk u
0ecnopsiIoK B IpUpoae

Mexanudeckuii  JI€TEpMHUHU3M. Xa0TUYECKOE  IOBEICHUE
IMHAMHYCCKUX CHCTeM. JIMHAaMHUYeCKHEe M CTaTUCTHYCCKHE
teopun. KopnyckynsipHo-BoiaHOBOW ayanu3M. COOTHOILLIEHUS
HEOIPEIETIEHHOCTEN. ITpunun JIOTIOJTHUTEIILHOCTH.
3aKOHOMEPHOCTH CAMOOPraHU3ALMH.

4.1

MexaHndecKun
JIETCPMHUHU3M.
XaoTHyeckoe IIOBEJCHUC
JTUHAMHYECKUX CHCTEM.

Herepmunn3m. Mexanu(ctn)decknii qetepMuan3M. Jlammacosa
(hopMyIHpOBKa MEXaHHUYECKOTO JeTepMHUHU3MA. TpaeKkTopus
Cocrosinue (¢usnmdeckoii cuctemsl). HavanbHoe cocTosHUE.
Hunammnueckast cucrema. [lorpemnocta u3mMepenus: Gpusndeckux

BEJIMYHH. YcroiunBoe Hu HEYCTOMYUBOE JIBIKEHUE.
Junamunyeckuii xaoc. Ilpumepbl cucTeM € JIUHAMUYECKAM
Xa0CoM: IUIaHETHEIE CHCTEMEI, Ioroaa u KJIAMAT,

TypOyJEeHTHOCTh, (OHIOBBIE pBIHKH. OTIM4Me Xaoca OT
Oecriopsiaka.

4.2

Hunamuueckue 51
CTaTUCTUYECKHUE TEOPHUHU.

BepositHocTh. CnywaitHocTh. CTaTHCTHUECKass 3aKOHOMEPHOCTb.
Cpennee 3HaueHMe MOJEKyJIApHO-KUHETHUYECKAsS  TEOPHSL..
Pacnpenenenne  (MakcBemia) MOJNEKYJI O CKOPOCTSIM.
Cratuctuueckoe omucanue coctosHus Omykryarus KBaHTOBO

(MexaHU4ecKo)e COCTOSIHUE Bonnosas GyHKITHSL.
CraTUCTHUYECKUH XapakTep KBAaHTOBOTO OIHMCAHUS TPHUPOJIBI
Junamuueckas TEeopusl. CraTucTuyeckas TEOpHs.
dyHgameHTanabHas —Teopus. [Ipumepsl  (PyHIaAMEHTaIbHBIX
MUHAMHYECKUX  TEOpUH:  MEXaHWKa,  DJIEKTPOIUHAMHKA,

TEPMOAWHAMUKA, TEOPUS OTHOCHUTEIHHOCTH,  SBOJIOIHMOHHAS
teopusi Jlamapka, Teopusi XHMHYECKOTo cTpoeHus. I[Ipumepsr
(yHIAMEHTANbHBIX CTATUCTUYECKUX TEOpHUil: MOJEKYISPHO-
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KHHETHYECKas TeOopus, KBAaHTOBas MEXaHWUKAa U JIpYyTrHe
KBaHTOBBIE  TEOpWH, OIBOJIONMOHHAs  Teopusi  JlapBuHa,
MOJIEKYJISIpHAS TeHeTHKA. [puaIHAT COOTBETCTBHS:
CTaTHCTUYECKHEC W JWMHAMUYECKHE Teopuu. JlMHaMuveckue
TEOpUU Kak TPHUOTIDKEHHE U YIPOIIeHHe O0oJiee TOYHBIX
CTaTUCTUYECKUX TEOPUI.

4.3

KopnyckynsapHo-BOTHOBOM
nyanu3Mm.  COOTHOIIECHUS
HEOIpeIeJIEHHOCTEH.

BonHoBele cBolicTBa cBera: uHTepdepeHuus, AUGpaxmus,
nonsipuzanust Kopryckynsipaele cBoiicTBa cBeta: (otoaddekr.
KopmyckynsapHO-BOTHOBOH Iyanu3M Kak BcCeoOIee CBOWCTBO
Matepun. Jle bpoiins: obmas upes u dopMyna CBSI3H MEXIY
HUMITYJIbCOM YacTUIBl U €€ JUTMHOW BOJIHBL. BOJTHOBBEIE CBOMCTBa
gactull. Jndpakmmss >IEKTPOHOB. IDJIESKTPOHHBIH MHUKPOCKOTL.
MEICIEHHBI  JKCIIEpUMEHT - «MHKpOCKom [ 'eitzenOepray.
CooTHOIIEHHE  HEOMpEIETICHHOCTEHl  KOOpAMHATA-MMITYJIbC
(ckopoctb). CooTHOILIEHHE HEOTIPEACIICHHOCTEH SHEPrusi-BpeMsl.
CooTHoleHus HEOIpPEeEICHHOCTEN KaK CIIeACTBUE
HEBO3MOKHOCTH. HEBO3MYILAOIIUX H3MEpeHUH. COOTHOLIECHUS
HEOIPEJeNICHHOCTEH KaK pe3ylbTaT KBAHTOBBIX (UIYKTYalHi.
OKCIIepUMEHTAIBHBIE  TOKA3aTENbCTBA CIIOKHOHW  CTPYKTYPBI
Bakyyma: 3 dext Kazumupa, posxaeHue 31eKTpOH-IO3UTPOHHBIX
nap B 3JICKTPUYECKOM TIOJIE.
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[Tpunnun
JOTIOJTHUTENIBHOCTH.

KopmyckynsapHO-BOTHOBOM JyaJIu3M. [Tpunnun
JOTIOJIHUTENIBHOCTH B KBaHTOBOM MexaHWKe. I3mepeHue B
KBaHTOBOM  MEXaHHKE KaK  pe3ylbTaT  B3aUMOJICHCTBHA
MHUKPOOOBEKTa c MaKpONpruOOpOM. HeBo3moxxHOCTH
HEBO3MYIIAIOMINX U3MepeHnit. HeoTnenmmocTs HaOmomaTens ot
HaOmoaeMoro o0beKkTa. Bo3MokHBIE 3Ha4YeHHS (HU3UUECKUX
BEJIMYUH: JUCKPETHBIA M HENPEpBIBHBIA CHEKTp. Pusnueckue
BEJIMYMHBI, KMEIOUINE ONpEeJeIEeHHOEe 3HaueHHEe B JIaHHOM
COCTOSTHHH. duznyeckue BEIMYNHBI, HE UMEIOLIHE
OTPENENICHHOTO 3HAa4YeHWs B JIAHHOM COCTOSHUH. [IpuHIMI
JIOTIOJTHATENILHOCTH B IIMPOKOM CMBICIIE KaK HEO0OXOANMOCTh
HECOBMECTHUMBIX, HO B3aHMOJOMNOIHSIIOMINAX TOYEK 3pEHHS Ui
ITOJIHOTO MOHUMAHHS TPEAMETA WM ITPOLECcCa.

4.5

3aKOHOMEPHOCTH
CaMOOpraHHU3aIHH.

Cunepretuka - Teopus camoopranusanuu. CHuHepreTuka -
MEXIUCIUTUTMHAPHOE HampaBleHUE UCCIIEI0BaHUH.
Camoopranuzanys (B HPUPOIHBIX M COLUAIBHBIX CHUCTEMAx).
[Ipumepsl caMooprann3anyy B MPOCTEHIINX CUCTEMAX: Ja3epHOe
usnydenue, siueiiku benapa, peaxnus benoycosa-XabortuHckoro,
cnupanbHble  BoJHbL.  HepaBHoBecHass cucrema. Iloroku
(BewecTBa, YHEPruM, 3apsaa U T.A.) B HEPABHOBECHBIX CHCTEMAX.
HeoOxomumble ycioBHsS caMOOpraHHM3allH: HEPABHOBECHOCThH H
HEJIMHEWHOCTh. YTpaBisromui napameTp. Iloporoseiii xapakrep
(BHE3amHOCTH) camoopranuzanmu. Touka Oudypkauum Kak
MOMEHT KpHU3HUca, TOTepH YCTOWYMBOCTHU. PocT dmykryarmii
BONIM3M TOYKK OH(ypKalUK (TEOPETHUECKOE IIOJIOKEHHE H
npumepsl). Crabunuzanust QuryKTyanuid 3a TOUYKOW OMQypKauuu
(mopsimox  m3 xaoca). CHHXpOHH3AIMS 4YaCTEH CHCTEMBI B
pesynbTaTe  camMOOpraHm3andd. HeBO3MOXXHOCTH  TOYHOTO
mporHo3a Oynmymero 3a Toukod Oudypkamuu. [loHmkenue
SHTPONUM CHUCTEMBl TpuM camoopranuzauuu. lloBbleHue
SHTPONIMM  OKpY)XKaromeWl Cpenpl TpH  CaMOOpPTaHW3aIlWH.
Huccumanus (paccesHre) SHEpPrUM B HEPAaBHOBECHOW CHCTEME.
HuccunatuBHast cTpykTypa. KOHKypeHUHs IUCCHIIATHBHBIX
CTPYKTYp. YHHMBEpPCAIbHBI JBOJIOIMHUOHM3M Kak HaydHas
mporpaMMa  COBPEMEHHOCTH,  ero  uend.  [lpuHnumer
YHHMBEPCAJIBHOTO  9BOJIIOLMOHM3MA: - Bc€ CyIIECTBYET B
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pa3BuUTHH; - OOBEKTHUBHOCTh M II03HABAEMOCTH IPOLIECCOB
CaMOOPraHM3aNK; - 3aKOHBI NPHPOABI KaK HPUHIUIEI 0TOOpa
JIOMyCTUMBIX ~ COCTOSHHMH M3  BCeX  MBICIHMBIX; -
¢dyHOaMeHTanbHass W HEyCTpaHWMas pojib CIy4alHOCTH H
HEONPENIICHHOCTH; - Pa3BUTHE KaK YepelOBaHHE MEUICHHBIX
KOJIMYECTBEHHBIX M OBICTPBIX ~KAUeCTBEHHBIX  HM3MEHECHUH
(Obudypkanmii); - HENpeACKa3yeMOCTh IYTH BBIXOJa M3 TOYKH
oudypkanuu (mpouutoe BauseT Ha Oyayiiee, HO HE ONMpenesnseT
€ro); - YCTOWYMBOCTh W HAJEKHOCTh HMPUPOIHBIX CHCTEM Kak
pe3yabTaT WX TMOCTOSIHHOTO OOHOBIIGHHSI, - KOIBOJIOLHS
pa3BUBAIOILEHCS CUCTEMBI H OKPY’KaIOIIEH CpeIbl.

Paszaen 5 DBoJIOnHOHHOE
eCTeCTBO3HAHME

Kocmomorus. Kocmoronus. l'eosnornueckasi  3BOJIOLIMSL.
IIpoucxoxaeHue >KU3HU. bBHONOTrMYECKU  HBOJIIOIIUMOHU3M.
Hcrtopust xu3Hu Ha 3eMJie U METOABl UCCICAOBAHUS HBOJIOIIH.
I'eneTuka u 3BoOIIONHSL.

5.1

Kocmomnorus.

Kocmonoruss — Hayka O CTpOGHMH M SBONIOLUU BceneHHOi.
OmHOPOAHOCT, W W30TPOMHOCTH BceemeHHO ~ B O0nbIINX
Macmrabax. XHUMHYECKHH CocTaB BcejleHHOl — [JaHHBIE
CHEKTPaJbHOTO aHanm3a. Mojenn 6eCKOHEYHOH B MPOCTPAHCTBE
cranimoHapHoii  Bcenennoit.  Oddekter  o0meit  Teopum
OTHOCUTENIBHOCTU: - HWCKPUBJICHHE TMPOCTPAHCTBA BOJH3H
TSOKENBIX MacC, - CYIIECTBOBaHHME «YEPHBIX MABIP», - TOHITHE
KPUBHM3HBI  IPOCTPAHCTBA, - IPaBUTALMOHHBIC  BOJHBI.
I'paButanonnsii  paguyc (pagmyc cdepsl LlBaprimmiasaa).
Junamuueckass Mojenb BceenenHoit @puamana. OOHapyxkeHHE
KpPacHOT0 CMEILEHUS JIMHUI B CIIEKTPax NAJIEKUX rajlakKTHK, YTO C
romotibio ¢ dekra Jlomnepa o3Hagaer «pazderaHue TalaKTHK.
Pacmmpenue Bceenennoit u 3axkon Xa00xna. Kocmomorumueckas
MOJIeTIb HecTanMoHapHoW Bceenennoil OiHmrelHa-OpunmMana.
Paznuunble  cuenHapum  pasBuTHs  BceneHHOH:  OTKphITas,
MyJIbCUPYIOIAss W 3aKpbiTas MOJENd 3BoNONMU. [Ipobiema
n3MEpeHMsl cpeaHeil miotHoct Bceenennoii. Teopust bosbuioro
Bspea (I'. T'amoB). Ilpenckazanme TtemmepaTypsl (OHOBOTO
MHUKPOBOJIHOBOTO M3JIy4YEHHUSI U OOHAPYKEHUE PEIUKTOBOTO (hoHA
nznyuenus. [IpobiemMa KOCMOJIOTHYECKOH MMOCTOSIHHOW M OIIEHKA
Bozpacta Bcenennoil. UM3mepenne mapamerpa Xabbma w
oOHapyXeHHe  YAEIbHOTO  YCKOPEHHS  Hallero  Mupa.
HabumonaTenbHplii TECT TEOPUHM — AHU3OTPOIHS PEIUKTOBOTO
u3nydeHus. Paznuunble smoxu Haiieid BceeneHHON: poxJeHue
MPOCTPAHCTBA-BPEMEHH,  CTaausid  HMHQISIUUM,  POXKICHUE
BEIIECTBA, pOXJCHUE H30bITKA OapHOHOB, 3JIEKTPOCIAOBINA
($a30BbIil Tepexo/1, KBapKH H TIIOOHBI — POXKJIEHHE TIPOTOHOB H
HEHTPOHOB, IEPBUYHBIN HYKICOCHHTE3, TOMHHUPOBAHNE TEMHOMN
MaTepuH, peKoMOMHAIHS BOAOpPOAA, obpazoBaHue
KpymHOMacmTabHoil  cTpykTypel  Bcenennoit.  OcHOBHBIE
HaOroaTeNbHbIE TECTHl TEOPHM: PACHPOCTPAHEHHOCTH JIETKHX
3JIEMEHTOB B KOCMoce, MIpo0ieMa CHHIYJSPHOIO COCTOSIHUS,
OTKPBITHE W WCCIENOBaHWE KPYMHOMACIITaOHOH CTPYKTYPHI
BcenenHoi, TpaBUTallMOHHBIC JIMH3BL [IpoOjema TeMHO
MaTepuu. YCTOWYMBOCTH BceneHHOW W aHTPONHBIM MpPUHINIL.
PyHaaMeHTaIbHbBIE B3aUMOJEICTBHS U MUPOBBIE KOHCTAHTHI.

5.2

KocMmoronust.
T'eonornueckas 3BOIOINS.

Kocmoronwns - paszen aCTPOHOMHUH, M3yYaronuit
MIPOMCXOXKIEHHE M Pa3BUTHE KOCMHYECKHX TeNl M HX CHCTEM.
Oproanyeckas THIOTE3a, MO3BOJIAIONIAS BOCCTAHOBUTH MCTOPUIO
OTJCNBHOrO O0BEKTa MO0 HAOJIOJACHUI0 MHOTUX OOBEKTOB,
HaxOJSIIMXCS Ha pa3HBIX d3Tamax dBojonuu. Pacmpenenenwue
3B€3]1 110 CHEKTpaM M CBETUMOCTsIM (nuarpamma ['epummpyHra —
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Peccena), orpaxaromas Moaeldb  OBOJIONMHM  3BE3Ibl B
3aBUCHMOCTH OT ee Macchl. CIeKTphl 3Be3/, DHEpPrus 3Be3.
Otambl  00pa30BaHUS 3BE3Ibl. JTaIlbl ABOJIOIUH 3BE3M IPH
pasubix Maccax. CollHIle — 3Be3/]a Halllel TUIAHETHON CHCTEMBI.
Mopnens BHyTpeHHero crpoeHust Comara. KoMiieke comHedHOM
aKTUBHOCTHA. LIMKIIBI  CONMHEYHON aKTWBHOCTH, TPU3HAKH
YCUJIGHUSI CONTHEYHOW aKTUBHOCTH M mpuyuHbl. CoJHEeYHOe
U3Ty4YCHUE, COJHEYHBIH BETEpP, COJHEYHO-3€MHBIE  CBS3H.
Marnautabie o Connma n maneT. Onenka Bo3pacra CoHIla,
3eman u 1wiaHeT. l'mmote3sl o mnpoucxoxiaeHun ConHma u
mranet: runore3a Kanra — Jlammaca, rumnore3a O.10. [IImunra.
Hama mmamera 3emisa, ee Qopma, XHUMHYCSCKHH COCTaB.
Maruaurocdepa 3eMin, CTPYKTypa MarHUTHOTO TIOJIS, TBHKEHHS
MarHUTHBIX MOJIOCOB. BHyTpeHHHE 0005109KH 3eMIM U METOJBI
WCCIICIOBaHUS €€ TIIyOMH (ceiicMopasBelka). DIJIEKTPHUECKOES
moyie 3eMIId, JJIEKTPOMArHWTHBIE BpPAIIEHUS B SApe 3eMIH |
MpoIecchl Ha TIOBEPXHOCTH. 3€MHAas KOopa W €c¢ OBOIIOIHS
(reomornyeckas uctopus); JInTochepHbIe MIUTHI, TUIABAIOIIHE HA
BepxHeld  MaHTHM —  acteHocepe, OxeaHwueckas ®
KOHTHHEHTaJbHAas 3E€MHAas KOpa, CBsS3b €€ DOBONIONHUA C
3BONIOLMEN XUBOro Ha HeW. IIpomeccsl camoopraHu3aluy B
ropHbIx nopogax. [Iporeccsl B nanamadrroit chepe. Uznydenne
3eMiii KaK HArpeToro Teia. ODHTPONMWUHBIA OamaHc 3eMIH.
PagnoakTuBHOCT Kak (akTop TEIIOBOr0 OanaHca 3emuln.
BosnukHoBeHre okeaHOB u atMocdepsl. [Ipoieccsl B okeaHe u
atMoc(epe Ha TpaHM Xaoca W mopsiaka. Atmocdepa 3emiu, ee
CTPYKTypa, XUMHYECKUH cocTaB. IIpoxokaeHue COIHEYHOro
cBera uepe3 armochepy . O30HOBBIA CIIOW M TNPUYUHBI €rO
m3meHeHus. Kimmar 3emun, ompenensieMblii  mpolieccamu
TEIUIoOOMeHa, BIAarooOMeHa ©  [UPKYJISIUH  aTMOCQEpHL.
I'unpocdepa 3emnu, Boja M ku3Hb. DpakranbHas reoMeTpus
npuponsl.  BosHukHOBeHMEe — Omocepsl  Kak  pe3ynbTar
re0JIOTHYECKON IBOJIIOIIUH 3EeMIIH.

5.3

buonornueckuit
SBOTIOLMOHH3M.

DBoJII0IS, ee aTpUOYTHI: CaMOIIPOU3BOILHOCT,
HEOOpaTHMMOCTh, HANpPaBJICHHOCTh. buojornveckas 3BOJIOIUS.
OBOIIOUOHHAA KOHIICIIINS Jlamapxka. JapBuHu3M.
CanpTaliOHHU3M. CuHTeTHYeCKast Teopus JBOJIFOLIUH.
MonekyispHas 3BOJIFOLUS. I'enodon. OnemeHTapHas
SBONIIONIMOHHAA ~CTPYKTypa — TOMyNSAUS. DJIeMEHTapHBIH
HACJIE/ICTBEHHBI ~ Marepwall —  TEeHO(QOHJ  TOIYJSIUH.
OneMEeHTapHOEe SBJCHHE SBOJIIONMKM — HW3MEHEHHE reHodoHIa
TIOMYJISIIINH. DNeMeHTapHBIE  DBOJIIOIIMOHHEIE (hakTopsI:

MYTAlMOHHBI TIPOLIECC, TOMYJISLUOHHbIE BOJHBI, H30JILKS,
ecrecTBeHHBI 0TOOp. bopnba 3a cymecrBoBanue. DopMmel
oTOOpa:  JIBWXKYIIUHA, CTaOWIM3UPYIOIIUH,  JTU3PYNTHBHBIH.
MuxkposBosmonns. MakposBoirorus. JIuBepreHuust.

5.4

Uctopus xu3Hn Ha 3emiie
W METOJABl HCCIIEOBAaHUS
9BOJIIOLIMU.

HMeTh MOHSTHS O Te0JIOTUYECKHX dpax U nepuogax. Kpunroszoii,
(hanepo30ii. CBS3b TPAHUI MEKIY dpaMU C TCOJOTHUICCKUMHU H
MaJCOHTOJOrMUECKUMU HM3MEHEHHUIMU. Hekoropbie BaxkHeHIIue
apoMopdo3bl:  (HOTOCHHTE3, 3YKApPUOTHL, MHOTOKJIETOYHEIC,
ckener. OCHOBHBIE TaKCOHOMHYECKHE TpYINIbl PACTEHUH U
JKUBOTHBIX U TOCJIEIOBATEIBHOCTh HMX DBOJIIOIMH: - MOJUIFOCKH-
PHIOBI- 3€MHOBO/JTHbIE (amdpubun)- MPECMBIKAIOLIUECS
(penTWiMM)-  TTUIBI-  MJICKONUTAIONIME-  TOJIOCEMEHHEIE-
MMOKPBITOCEMEHHBIE- IBETKOBBIC. [IpokapuoTel. dusoreHes.
Ontorenes. Ananraius. Apomopdos. Iloustue o diope, dayne.
MeTo/ b1 WCCIIEIOBaHUS SBOJTIOLINU: MTAJICOHTOJIOTHS
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(uckomaeMbie TIEpeXOAHbIE (DOPMBI, TATICOHTOIIOTUICCKHIE PSIIIBI,
MTOCIIEIOBATEIHFHOCTh HCKOITaeMBIX dhopm). Mertonpl
HCCTICAOBAHMS  DBONIONWHU:  Owmoreorpadus  (COMOCTABJICHHE
BHJIOBOT'O COCTaBa C MCTOpPHUEH TEPPUTOPHIA, OCTPOBHBIC (POPMBEI,
PEITUKTHI). MeTobl WCCIIEIOBAHUS SBOJFOIHU:
Mopdonorudeckue MeTOAbl  (YCTaHOBIICHHE CBSI3U  MEXKAY
CXOJCTBOM CTPOCHHS W POJCTBOM CpaBHUBACMBIX (opwm,
PYIUMEHTApHBIC OpTraHbl, aTaBH3Mbl). METOHIbI HCCICIOBaHUS
OBONIOIMN:  OMOPHOJOTHYECKHE  MeTOABl  (3apObIIIeBOE
CXOZICTBO, TMPHUHIIMII PEKAMUTYJSAIMK). MeTOIbl HCCIeIOBaHUS
SBOJIIOLIMU: TEHETHUYECKUE METOJbI, METOJAbl OHOXUMHUU H
MOJIEKYJISIPHON ouostoruw, METOJIBI MO/JICTUPOBAHUS,
9KOJIOTHYECKHE METO/IBI.

5.5

I'enetnka u OBOJIFOIIU .

I'eneruka. I'en. Amnens. Xpomocombl. I'eHom. I'enorum.
®enotun. CBoOHCTBAa I€HETMYECKOTO MaTepHaia: JTUCKPETHOCTD,
HENPEPbIBHOCTb, JHMHEHHOCTb, OTHOCHTENbHAsI CTAOMIBHOCTB.
W3meHunBOCTh: Hacnenyemas (T€HOTHIHMYECKas, MyTallMOHHAs).
N3MeHYnBOCTS: HeHacleayemas (penoTunmueckas,
MomudukanmmonHas).  MyrtareHHsle  QakTopsl.  [IpudnHBI
myTtanuil. ColicTBa Mmytauuid. Pons MyTauuii B 3BOIIOIUOHHOM
Ipolecce. [MomynsuronHas reHeTHKa. I'enernueckue
XapaKTepUCTUKU MOMYJISIIUU: HACIEICTBEHHAsT TeTepOTreHHOCTb.
I'enetndyeckne  XapakTEepUCTHKH  MOIMYJSLUH:  BHYTPEHHEE
FeHeTUYeCKOoe  €OUHCTBO. [ 'eHeTHYeckHe  XapaKTepUCTHUKH
MOMYJSIIMY: AUHAMUYECKOE PABHOBECHE OT/AETIbHBIX T€HOTHIIOB.

Paszpnen 6 buocdepa u
YyeJIOBEK

Oxocuctemsl. buochepa. YenoBek B Omocdepe. [ mobambHBIH
SKOJIOTUYECKUN KPU3HC.

6.1

OKOCHUCTEMEI.

[Tonsatue 3KocHUCTEMBI.  DJIEMEHTBI  3KocucTem  (OmoTOII,
ouorneno3). bruotnueckass CTpyKTypa 3KOCHUCTEM: MPOIYLIEHTEHI,
KOHCYMEHTBI, peAyLeHThl. BUbl mpupoaHBIX 3KOcHCcTeEM (03€po,
Jec, TYCTBIHA, TYyHApa, oOKkeaH, Owocdepa). Ilumeskie
(Tpodmueckue) menu, MUPaMUABl. JHEPreTHYEeCKHUE TOTOKH B
3KOCUCTEMAX, IIPaBUIIO 10%3xkonornueckne  (aKkTOphI:
Oouorndyeckne u abuornueckue (PaKTOphl, AHTPOIOTECHHbBIE
¢daktopel DPopMBl OMOTHUECKUX OTHOMICHUH (XUIIHUK-KEPTBA,
napasutu3M, HeutpanusM). Ilpexensr TomepantHocTu. Cpena
0OUTaHUs ¥ KOJIOTHYECKasi HUIIA.

6.2

Buocepa.

buocdepa.  BemiecTBo:  KHMBOE,  KOCHOE,  OHOTEHHOE.
IeoxumMuueckre (QYHKIUU JKHBOTO BeIleCTBA: - Tra3oBas -
KOHIICHTPAIIMOHHAsl-  JCCTPYKTHUBHAs-  CpeaooOpasyromasi-
JHEpreTuveckas. bBHOreHHass MHUTpalMsi aTOMOB XHMHYECKHX
JJIEMCEHTOB. buoreoxmmuueckue ITPUHOUAIIBI MHUI'paln:
CTPEMJICHUEC K MAKCUMYMY IIPOABIICHUA. buoreoxumuueckue
NPUHLIUIBl  MUTPALUK: OBOJIOLUS BHJOB, YBEIMYMBAIOLINX
OMOTeHHYI0 MHTpanuio. Bnmsane xocMmuyeckux (HakTOpoB Ha
ouocdepy: paauanMoHHBI (DOH, MarHUTHOE Toie, (OHOBOE
M3JIy4eHUE, COTHEYHO-3EMHBIC CBSI3H (TeITMOONOIIOTHS).

6.3

Uenorek B Ouocdepe.

Antponorene3. Ilaneonrtomorus. IlpumaTtel. AHTpONMOUIBL
UYenosex ymenbiii(Homo habilis), Yemoek mnpsiMoxoasimii
(Homo erectus), UYemoBex pasymubii (Homo sapiens),
Heannepranbupl. AnbTpyusm. Heonutuueckass peBOJIOLUSL.
OKOJIOTHUECKHEe TOCHEACTBUS  HEONWTHYECKOH  PEBOIOIHH.
KosBomronmsi.  Oxomornueckuii craryc denmoBeka. Pacel
pacorene3. Bo3MoHble MyTH 3BOJIOUMK 4ejoBeKa. Poub
COIMAJIHHBIX U OMOJIOTUYECKUX DBOJIOIMOHHBIX (PaKTOPOB.

6.4

I'moGanbHbIH
SKOJIOTUYECKHUI KPU3HC.

3arpssHeHue OKpY Karomei cpensl (MHTpEeTUEeHTHOE,
¢dusuueckoe, JecTpykTuBHOe). WHamkaTopsl  TI00aJIbHOTO
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n/n JMCHUIJIMHBI
9KOJIOTHUECKOTO KpU3UCa: - MApHUKOBBIA 3(PQEKT- HCTOLICHHE
030HOBOT'O CJIOS- JAErpajialiisl JIECHBIX, 3EMENbHBIX, BOIHBIX
pecypcoB- cHIkeHue ouopasnoodpasus. [loustie Hoocheps! kak
JTama  pa3BUTHA OHOCepsl MPH Pa3yMHOM pETyIHMPOBAHUH
OTHOIIIEHUN YeloBEeKa W NPUPOJbI YCTOWYHMBOE PA3BUTHE Kak
KOMIIPOMHUCC MEXIy CTPEMIIEHHEM UYeJIOBEYECTBA YOBIECTBOPATD
CBOU TOTPEOHOCTH M HEOOXOJMMOCTBIO COXpaHeHHus: Omocgeps
JUIsl Oy AyIINX TIOKOJICHHH.

Tembl npaKmuyecKux/cemMunapCcKux 3aHamu

1 Hayxka kax npouecc Hayka xak npouecc mnosHanusa. Hayusslii metron. Hayka B
no3Hanusl. Jloruka u CHUCTEME COBPEMEHHOM KyJbTypbl. JIorMKa M 3aKOHOMEPHOCTH
3aKOHOMEPHOCTHU Pa3BUTHS | Pa3BUTHS HAyKU HA IPUMEPE €CTECTBEHHBIX HayK.

HaYKH.

2 PasButue HayuHo- CraHoBIeHHE W pa3BUTHE HAYYHOH pallMOHAIHHOCTH B JpeBHei
HCCIE0BATEIBCKUX I'petun. OBomonns Hayku B CpenHue Beka M B IMOXY
porpaMM M KapTul mupa. | Boszpoxnenus. EcTecTBeHHO-Hay4YHble KAPTHHBI MUPA.

3 Konnenmmu npoctpanctBa | Kpusuc  ximaccudyeckord ¢u3nkum B KOoHIE 19 Beka w
Y BpeMEHHU B coBpeMeHHOM | Bo3HuKHOBeHHe CTO.  DOpomionus  eCTeCTBEHHOHAYYHBIX
€CTCCTBO3HAHUH. MIPOCTPAHCTBECHHO - BPEMCHHBIX HpCI[CTaBJ]eHI/Iﬁ 0 MHpPE.

IIpocTpancTBO M BpeMsi B CBET€ CHEUUANIbHOM TEOpUHU
OTHOCHUTENhHOCTH A. OiHmTeliHa. EquHCTBO M MHOr0oOOpasme
CBOMCTB MPOCTPAHCTBA U BPEMEHH.

4 Meramup: cOBpeMEHHbIE Teopernueckne mpencTaBieHUs OO0 OSBOJNIOLMH 3Be3/, UX
acTpo(u3nvecKue u BO3HHKHOBCHMH, Pa3BUTHUHU U rubenu. Pa3Burtue npencrasienuil o
KOCMOJIOTUYECKHUE Bcenennoii. Kocmonornueckne = KOHUENIMHU  3BOJIIOLIUU
KOHICIIIHH. Bcenennoii. Monens bosnbioro B3psiBa. AHTpONIHBIN TPUHIIUIL.

5 KoHuenuuu kBaHTOBOU Poxaenne W pa3BUTHE  OPENCTAaBICHUHM O  KBaHTax.
MEXaHUKH. KopmyckynspHO-BOTHOBOH yann3M B COBPEMEHHON (DH3HKe.

KOHHCH]_[I/II/I KBAaHTOBOM MEXaHMKU M KBAHTOBO - MeXaHMYecKas
KapTHHa MUpa. OJeMEHTapHble YacTHIBl KaK TIIyOMHHBIH
YPOBEHb OpPraHU3alui MATEPHH.

6 OBONIOIMOHHO- OT TepMOAMHAMHMKH M CTATUCTHYECKOH (DM3UKU K CHHEPIETHKE.
CHUHepreThyecKas CunepreTka Kak HOBOe MupornoHMMaHue. CHHepreTudeckas
napaaurma. HAy4YHO — HCClleioBaTelbckas nporpaMma. OCHOBBI CHCTEMHOTO

MOJIX0/1a: ONpeJesieHHe U BaKHEHIIne THIbl cucteM. lIporecchl
caMOoOopranmsann u Ba)KHEHIIIe IIOHATHA CHUHCPI'CTUKU.
IIpunoxenus CHUHEPIe€TUKHU B pasIuYHBIX obnactsix
€CTECTBO3HAHMUSL.

Tembl 1ab0pamoprblx 3auamuil (He npedycMompeHtv)

| |

5 IlepeueHb yuyeOHO-METOAUYECKOr0 oOecmeydeHHs] I CAMOCTOAITEILHOW PadoThl
00y4YaAKOIIHUXCS 10 TUCHHILINHE

1. llep6akoBa, H.A. buonornueckas kaptunHa mupa: meron. nocodue / H.A. Illep6akosa. -
bemoo: BU® KemI'V, 2008.— 52 c.

2. llep6axosa, H.A. Hayka. Hayunsiit Mmetoa. Mcropust ecrecTBO3HaHUsA: METOA. ocodue /
H.A. lllep6axoga. - benoso: BU® KemI'Y, 2008. — 60 c.

3. IllepbakoBa, H.A. Konuenmuu coBpeMeHHOro ecrecTBo3HaHUs. COOPHHMK TECTOBBIX
MatepuanoB: metoj. mocodbue / H.A. lllep6akona. - benoso: BU® KemI'Y, 2007.— Y. 2. - 28 c.

4. lep6akoa, H.A. KoHnuenuuu coBpeMeHHOro ecTtecTBO3HaHUsA. KoHTposbHO-
U3MepHuTeNlbHble MaTepuaibl: MeTol. nocodue / H.A. lllepOakoBa. - benoso: BU® KemI['Y, 2009. —
q.1.-52c.



5. IllepbakoBa, H.A. Konnenuuu coBpeMEHHOTO ecTecTBO3HaHUS. KOHTpOJIBHO-
U3MepUTEeNIbHBIE MaTepuaibl: MeTol. mocooue / H.A. IllepbakoBa. - benoso: BU® KemI'Y, 2009. —
Y.2.-56c¢.

6. lepOakoBa, H.A. ®usnueckas kaptuHa Mupa: meroja. nocoobue / H.A. Ilepbakonra. -
Benoso: BU® KemI'V, 2009.— 60 c.

7. UlepOakoBa, H.A. BapuaHTbl 3agaHuii KOHTPOJILHOW paboTe MO y4eOHOH MUCHIMIUIAHE
«KoHIIeNIUM COBPEMEHHOTO €CTECTBO3HAHUS» I CTYACHTOB 3a04HOW (HOpMBI OOY4EeHHS /COCT.
H.A. Ilep6akoBa.- benoBo: benockuit mHCTHTYT (hmaman) KemepoBCKOTo rocymaapCcTBEHHOTO
yHuBepcuteta, 2008. — 52 c.

8. LlepbakoBa, H.A. KocMosornueckne m KOCMOTOHHYECKHE KOHIICTILMU: METOJUYECKOE
nocobue mo nuctuminae «KoHIenuun coBpeMeHHoro ecrecTBo3Hanus» / coct. Lllepbakoa H.A..-
benoso: benosckuit nactuTyT (pruman) KemepoBckoro rocynapctBeHHoro yauusepcurera, 2008. 36
C.

9. Ilepbakora, H.A. Meroaudeckue yka3aHHUsl IO BBITIOJIHEHHIO KOHTPOJIBHOW paboTe 1Mo
yuebHoOW nucuuiuinHe «KOHUENIMM COBPEMEHHOI0 €CTECTBO3HAHUSA» Ul CTYACHTOB 3a0YHOU
dbopmbl 00yuenus /coct. H.A. lllepbakosa.- benoBo: benosckuii uactutyt (punuan) KemepoBckoro
rocyiapcTBeHHOro yHuBepcurera, 2008. - 36c¢.

10. [lep6axoBa, H.A. Ilmansl cemuHapckux 3aHATHH 1o aucuuiuinHe «Kouuenmuu
COBPEMEHHOT0 €CTECTBO3HAHMS» JUIS CTYIACHTOB OYHOU (opMbl oOyueHus crenuanbHoctu 080502
«OKOHOMHMKAa W yIpaBlIeHHWE Ha Hpeanpusatum»:. Meronndeckoe mocobme / H.A. lllepbakona. -
benoo: benosckuii nactutyt (punuan) KemepoBckoro rocynapcrseHHoro ynusepcurera, 2008. -
48c.

11. IllepbakoBa, H.A. Pabouas Terpans cryaeHta mno aucuuminHe «KoHuenuuu
coBpemeHHOT0 ectectBo3HaHms» /Coct. H.A. Illep6akoBa. - benoBo: benoBckuit HHCTUTYT ((hrmman)
KemepoBckoro rocynapcrseHHoro ynusepcurera, 2008. - 48c.

12. IlepbakoBa, H.A. TonkoBelii cimoBapb: oT A g0 M: MeTomudeckoe Tmocodue To
muciuminae «KoHuenuuu coBpeMeHHOro ectectBo3Hanus» / cocT. H.A. Illep6akoBa.- benoso:
benosckuit unctutyt (pununan) KemepoBckoro rocyiapcTBeHHOro yuusepcurera, 2006. - 52c.

13. Ilep6akoBa, H.A. ToakoBbiii cioBapp: oT H nmo S: Merogmdeckoe mocodue 10
muciumuinHe «KoHuenuuu coBpeMeHHOro ecrtectBo3HaHus» / cocT. H.A. Illep6akxoBa.- benoso:
benosckuit unctuTyT (pnnman) KemepoBckoro rocyapcTBeHHOTo yHuBepcurera, 2006. - 44c.

14. Komnexknusi HayYHO-TIONYJSIPHBIX BUIACOQMIBMOB Ha TOCTYIHBIX 00pa30BaTENbHBIX
pecypcax.

6 @®oHA OLIEHOYHBIX Cpeacre g MpPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCcTalumn
OﬁyanOH.[I/IXCH Mo JIMCHMIIJINHE

6.1 ITacnopT hoHIAa OLIEHOYHBIX CPEACTB MO JUCHUIITIHHE

Ne | Kontpomupyembie  pasmenst  (temsbl) | Kog HauM€EHOBaHUE OLIEHOYHOT'O
/0 | JUCLIUIIINHGI KOHTPOJIUPYEMOH | cpencTBa
(pe3ynpTaThI 1Mo pasaennam) KOMIIETEHI[NHA
(vm e€ yactn)
1. Pazgen 1 OBomtonusa Hay4yHOro METOAA U OK-7, IIK-6 KoMmIiekT  TECTOBBIX  3aJIaHHM,
€CTECTBEHHOHAYYHOU KapTUHBI MUPA. BOIIPOCHl JUIsl YCTHOTO  OIpOCa,

BOIIPOCHI  JUII  coOecemoBaHus,
KOMIUIEKT TEMaTHK JUIS JUCKYCCHUH,
BOIPOCHI K 3a4eTy, Keiic-3a/JaHusl.

2. Pasmen 2  IpocrpanctBo, Bpems, | OK-7, I[IK-6 Kommiekr  TecTOBBIX  3aJIaHMIA,
CUMMETpHSI. BONPOCHl JJII  YCTHOTO  Ompoca,
BONIPOCHI i cobecenoBaHus,
BONIPOCHI K 3adery, Kekc-3alaHus,
BOIIPOCHI M 3aJIaHUs KOJUIOKBUYMA.




No | KonTponupyembeie  pazgensl  (temsl) | Kox HauMEHOBaHUE OILIEHOYHOTO

/0 | TUCUMIUIAHBL KOHTPOJIMPYEMOH | CpeacTBa
(pe3ynbTaThl O pa3aenam) KOMITETCHIINU
(vm e€ gactn)
3. | Pazmen 3 Crpykrypusie ypoBHu u | OK-7, I1K-6 KoMmrutekr  TecToBBIX  3a/JaHUM,
CHCTEMHasl OpraHU3alus MaTepUH. 3aJaHus JIOMAaIIHEH paboTsl,

BONIPOCHI K 3adery, Kekc-3amaHus,
BONPOCHI U 33/1aHUS KOJUIOKBHYMa.

4, Pasmen 4 Ilopsgok u Oecmopsimok B | OK-7, I1IK-6 KoMmiiekr  TecTOBBIX  3aJaHUI,

MIPUPO/IE. BONIPOCHI K 3a4ery, Kekc-3amaHus,
BOTIPOCHI U 33JIaHHsI KOJUIOKBUYMA.

5. Paznen 5 Opomonuonnoe | OK-7, I1IK-6 KoMIuiekT  TeCTOBBIX  3aJaHMid,

€CTECTBO3HAHME. BONIPOCHI K 3a4ery, Kekc-3anaHus,

KOMIIJICKT TC€MAaTUK JId IlHCKyCCPIfI,
BOIIPOCEHI U 3aJaHNs KOJIJIOKBUYMaA.

6. | Pasmen 6 buocdepa u deaoBek. OK-7, I1IK-6 KoMIUIEKT  TECTOBBIX  3a/JaHUM,
BONPOCHI ISl YCTHOTO — OMpoca,
BONPOCHI Il cobOeceoBaHus,
KOMIUIEKT TEeMaTHK JUIs JUCKYCCHUH,
BOIPOCHI K 3a4eTy, KeHC-3a1aHus.

6.2 TunoBbie KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEPUAJIbI

6.2.1 DK3amen

a) THIIOBBIC BOIIPOCHI - 00paserl
1. EcrecTBeHHOHay4YHAasi U TyMaHUTapHas KyJIbTYPbl MUpA.
. Harypdunocodckas n HaydHas KapTHHBI MUpA.
. IIpUHIMIBI CUMMETPUH, 3aKOHBI COXPaHEHMS.
. OBOJIOIUS TPEJCTABIECHUN O IPOCTPAHCTBE U BPEMEHH.
. CneninanbHast TEOpHsI OTHOCUTEIBHOCTH.
. OGm1ast Teopus OTHOCUTEIIBHOCTH.
. Bcenennas B pa3HbIx Macitabax: MUKpO-, MAKpO-, METAMHUPBHI.
. CucTeMHbIE yPOBHH OpPTaHU3AIlUN MaTEPUH.
9. CTpyKTYypBl MUKPOMHMPA.
10. XumMuueckue CUCTEMBI.
11. /IlunaMuyeckue ¥ CTaTUCTUYECKHE 3aKOHOMEPHOCTH B MPUPOJIE.
12. KoHuenuu KBaHTOBON MEXaHUKH.
13. IlpuHIMI BO3pacTaHus SHTPOIHH.
14. 3akoHOMEpHOCTH caMoOpranu3anuu. [IpuHIuI yHUBEpCAIbHOTO 3BOJIOLMOHU3MA.
15. Kocmornorus, o01ias KocMOronus, npoucxosxaenne CoaTHeYHON CHCTEMBI.
16. I"'eomornueckast YBOJTIOIHS.
17. UcTopust )ku3HU Ha 3eMIie U METO]Ibl CCIIE0BAHUS SBOJIIOLIUH.
18. DBOTIOIMS KUBBIX CUCTEM.
19. buocdepa. Yenosek B 6uochepe.
20. I'moGanbHbIN 3KOJIOTHYECKHI KpU3HC.

01N W WD

0) KpHUTEepUU OLIEHUBAHUS KOMIETEHUIUH (pe3yIbTaToB)

llokazamenu u Kpumepuu oyeHUBaHUs KOMnemeHyuli

Ilepeviii yposenw: PesynbTaThl 00y4eHHSI CTYJEHTOB CBUIETEIHCTBYIOT 00 YCBOCHHH HMH
HEKOTOPBIX JIEMEHTAPHBIX 3HAHUN OCHOBHBIX BOMPOCOB MO TUCIUILIMHE. [[OmyIIeHHbIe OMMOKHN U
HETOYHOCTH IOKAa3bIBAIOT, YTO CTYAEHTbl HE OBJaJeidd HEOOXOAMMON CHCTEeMON 3HaHUN IO
JUCLHUILIIMHE.

Bmopoii yposenv: JIOCTUTHYTBI YPOBEHb OIIEHKH PE3YJIbTaTOB OOYYEHHS MOKa3bIBAET, UYTO



CTYACHTHI 00JIaal0T HEOOXOIUMON CHUCTEeMOH 3HAHMU W BIAACIOT HEKOTOPHIMH YMEHHUSMH IO
muctuminae. CTyIeHThl cliocOOHbI MOHMMATh U MHTEPIPETUPOBATh OCBOCHHYIO MH(YOPMAIIHUIO, YTO
SBIISICTCS OCHOBOM YCIEHIHOTO ()OPMUPOBAHHMS YMEHMH W HABBIKOB Ul PEIICHHS MPAKTHKO-
OPUEHTHPOBAHHBIX 3a7a4.

Tpemuii ypoeenv: CTYyAEHTBl NPOJEMOHCTPUPOBAIM PE3YJIbTaThl HA YPOBHE OCO3HAHHOI'O
BJIaJICHUs Y4eOHbIM MaTepuajoM M y4eOHBIMH YMEHHSIMH, HaBbIKAMH M CIOCOOAMU JEATEIbHOCTH
no aucuumuinHe. CTYAEHTBHI CIIOCOOHBI aHAIM3UPOBATh, IPOBOJUTH CPaBHEHHE M OOOCHOBAaHHWE
BbIOOPA METOJIOB peLICHUS 3aJaHUI B TPAKTUKO-OPUEHTUPOBAHHBIX CUTYALIUSX.

Yemeepmuiii yposeHs: JJOCTUTHYTBIH yPOBEHb OLICHKH PE3YyJIbTaTOB O0YYEHHS CTYIEHTOB 10
TUCIUIUIMHE SBIISETCS OCHOBOM Uil (hOpMHUpOBaHUSI OOMIEKYIbTYPHBIX U TNPOQPECCHOHANBbHBIX
KOMIIETEeHINH, cooTBeTcTBYIOIUX TpeboBanusiMm @PI'OC. CryneHTHl CIOCOOHBI HCIOIb30BATh
CBEJICHUs W3 pa3JIMYHbIX MCTOYHHUKOB JJIsl YCIICIIHOI'O HCCIENIOBAHMUS M IIOMCKAa PEIICHHS B
HECTaH/IaPTHBIX IPAKTUKO-OPUEHTUPOBAHHBIX CUTYAILIUSIX.

[IIxasa onieHnBaHus

XapaKTepI/ICTI/IKa ypOBHGfI OCBOCHU KOMIICTCHIIMHN

YpoBHU Conepxanue [IposiBnenus

Munumanenbiii [OOy4daronuiicss obnagaer Heobxomaumoi|OOydaronuiics crnocoO0eH MOHUMATh U
CUCTEMOM 3HAHUU U BIaJIeeT HEKOTOPBIMU|UHTEPIPETUPOBATH OCBOEHHYIO
YMCHHSIMH WH(GOPMAIIHIO, YTO SIBJISICTCS OCHOBOM

ycneuHoro GopMUpOBaHUs YMEHUI 1
HABBIKOB JUII PEUIEHUS TMPAKTHUKO-
OpUEHTUPOBAHHBIX 337124

Bazosebrit OO6yyarommuiics nemMoHcTpupyet|O0yuaromuiics cocoben
pe3yapTaThl Ha YPOBHE OCO3HAHHOTO|aHAJIU3UPOBATH, MIPOBOJIUTH
BIaJieHUA  Y4eOHbIM  MaTepuajoM H|cpaBHEHHE M 00OCHOBaHHE BbHIOOpa
y4eOHBIMH ~ YMEHMSIMHU, HaBBIKAMH H|METOJOB  pEUICHUS  3aJlaHuid B

CIIOCO0aMU eI TEIbHOCTH HPaKTHKO-OPUEHTUPOBAHHBIX
CUTYaIHsAx
[IponBunyThiil |J{OCTUTHYTHIN ypOBEHB SBIETCS OCHOBOM|OOyyaromuiics CrocoOeH
s GOpMHUPOBaHUS OOIIEKYJIbTYPHBIX H|HCIOIb30BAThH CBEJICHUS u3
poeCCHOHATBHBIX KOMITETEHIIHI, | pa3TUIHBIX HCTOYHHUKOB JUTst
cooTBeTcTBYyOIMX TpeboBaHusM ®I'OC. |ycnemHoro MccieinoBaHUs U IOHCKa
pereHus B HECTaHIApTHBIX
NPaKTUKO-OPUEHTHUPOBAHHBIX
CUTYaIHsAx

VYpoBeHb 0CBOEHUS c(hOPMUPOBAHHOCTH 3HAHUH, YMEHUI U HaBBIKOB

YpoBeHb OCBOEHUS C(HOPMHPOBAHHOCTH 3HAHWM, YMEHUH M HaBBIKOB IO JAMCLMILIMHE
olileHuBaeTcs B popMe OaITIbHON OTMETKH:

"OTauuHO" 3aciy’KMBAeT CTYIEHT, OOHAPYKUBIIMI BCECTOPOHHEE, CHUCTEMAaTUYECKOE U
riyOoKoe 3HaHuEe Yy4yeOHO-IPOrpaMMHOIO MaTepuasla, yMEHHE CBOOOJHO BBINOJHSATH 3a/aHus,
MPEIyCMOTPEHHBIE MPOTPaMMOM, YCBOWBIIMA OCHOBHYKO M 3HAaKOMBIM C JOMOJHHUTEIbHOMN
JUTEPATypol, PEKOMEHI0BaHHOW mporpaMMoi. Kak mnpaBuio, oueHka "OTIMYHO" BBICTAaBIISIETCS
CTyJEHTaM, YCBOMBIIUM B3aUMOCBSI3b OCHOBHBIX MOHSITHM AMCHUIUIMHBI B HX 3HAYCHUM MJis
npuobperaeMoii mpodeccur, MPOSBUBIIMM TBOPUYECKHE CIOCOOHOCTH B MOHUMAHHUH, U3JIOKEHUU U
HCIIOJIb30BaHUHU y4eOHO-IIPOTPaMMHOT0 MaTepuara.

"Xopomo" 3aciyKuBaeT CTYACHT OOHapyKMBIIMI MOJIHOE 3HAHHE Y4eOHO-IIPOrPAMMHOIO
MaTepuaia, YCIEIIHO BBIMOJHSIOMNUNA MPEeIyCMOTPEHHbIE B MporpamMme 3aJaHus, YCBOMBILUN
OCHOBHYIO JIMTEpaTypy, PEKOMEHJOBaHHYIO B Iporpamme. Kak mnpaBuio, oneHka "xopomo"
BBICTABIIIETCSl CTYyJIEHTaM, MOKa3aBUIMM CHCTEMAaTUYECKUN XapakTep 3HAHUN MO IUCHUIUIMHE U
CHOCOOHBIM K MX CaMOCTOSATEIbHOMY IOMOJIHEHUIO M OOHOBJIECHHMIO B XOJ€ JalbHeHIIel yueOHOH
paboThl U PO eCCUOHATBHON e TEIbHOCTH.



"V 10BIETBOPUTENHHO" 3aCITY)KUBAET CTYJCHT, OOHAPYXKUBIIUI 3HAHUS OCHOBHOTO yueOHO-
MPOrpaMMHOTO MaTepuaiia B o0beMe, HEOOXOIWMOM i JabHEHIIeH ydeObl W TPEnCTOSIICH
paboThl TO CIEIUATBHOCTH, CIPABJISIOMIUNCA C BBIIOJHEHUEM 3aJaHHi, MPEeIyCMOTPEHHBIX
MPOTrPaMMOi, 3HAKOMBIN C OCHOBHOM JINTEPATypOr, peKOMEH10BaHHOM nporpamMmoii. Kak npasuiio,
OIIeHKA "YJIOBIETBOPUTEIBLHO" BBICTABIACTCS CTYJAEHTAM, JOMYCTUBIIUM MOTPEIIHOCTA B OTBETE Ha
9K3aMEHE M MpHU BBINOJIHEHHHM SK3aMEHAIIMOHHBIX 3aJaHuil, HO 00JaJalluM HE0OXOIUMBIMU
3HAHUSIMU ISl UX YCTPAHEHUS 1101 PYKOBOJICTBOM IPEIOaBaTes.

"HeynoBneTBopuTeabHO" BBICTABIACTCS CTYACHTY, OOHApYXXUBIIEMY NHpPOOEIbl B 3HAHUAX
OCHOBHOTO Yy4Y€OHO-IIPOTPAMMHOTO MaTrepuala, JONyCTUBIIEMY MPUHIMIHAILHBIC OIIMOKA B
BBINIOJTHEHUH MPEeyCMOTPEHHBIX  MPOrpaMMOil  3a/laHui. Kak  mpaswuo, OLICHKa
"HEYZOBJIETBOPUTEIILHO" CTaBUTCA CTYIEHTaM, KOTOpbIE HE MOTYT MPOJOKUTH OOy4YeHHE WU
OPUCTYNHUTh K MNPOPECCUOHAIBHON NEATEIbHOCTH 10 OKOHYaHHHM By3a 0€3 JIOMOJHUTENbHBIX
3aHATHI IO COOTBETCTBYIOMIEN AUCUHUILIAHE.

B) OIMMCAHUC IIKAJIbl OLICHUBAHUS OTBECTOB CTYACHTOB HAa 3K3aMCHC:
3HaHMA CTYACHTOB OLCHHUBAIOTCA IIO INKAJIC: «OTIUYHO», «XOPOIIO0», KYAOBJICTBOPHUTCILHO,
«HEC YAOBJICTBOPUTCIILHO.

6.2.2 bBaHK TecTOBBIX 3aaHUMI

a) THUIIOBBIE TECTOBBIC 3a/jaHus (0Opazel)

Tect 1

3ananue 1. B MexaHnueckoil KapTHHE MUpPA pacCMaTPUBAIOT. . .

1. rpaBUTallMOHHOE U 3JEKTPOMArHUTHOE B3aUMOAEUCTBUS. 2. TATOTEHUE, JIEKTPOMATHUTHOE U
ciaboe B3aMMOJACUCTBUS. 3. TPAaBUTALMOHHOE, DJIEKTPOMArHUTHOE W CHJIBHOE B3aMMOJCHCTBHS. 4.
€/IMHCTBEHHBIHM TUI B3aUMOIECHCTBHSI — TATOTEHHUE.

3ananue 2. (Heckonpko oTBeToB). CornacHo yrBepxkaeHusM WM. HproToHa, npocTpaHCTBO
ObIBaeT: 1. HEOJHOPOAHO M AHM3OTPOIHO. 2. TOJBKO OTHOCUTEIBHOE M €ro CBOMCTBA 3aBHUCAT OT
HAJIMYMS WM OTCYTCTBHSI B HEM MAaTE€pHAJIbHBIX OOBEKTOB. 3. OJHOPOIHO W H30TPONHO. 4.
abCOJIIOTHO K YeMy Obl TO HU OBIJIO BHEIIHEMY, OCTaETCs BCETa OJIMHAKOBBIM U HETMOBIKHBIM.

3ananue 3. OcoOeHHBI cocTaB COBPEMEHHON aTMocdepbl 3eMIId, B OTINYHE OT JAPYrUX IUIaHET
3€MHOM IpymIibl, 00YCIOBIIEH. ..

1. paccrossnuem 3emun ot CosiHIA. 2. XMMHUYECKUM CTPOCHHEM IUTAHETHI. 3. ACSITEIHHOCTHIO
KHUBBIX OPTraHU3MOB. 4. T€0JIOIMYECKHM CTPOCHHUEM IIJIAaHETHI.

3amanue 4. CiocoboM CyIIeCTBOBAaHUSI MAaTEPUU SIBIISIETCA ...

1. BemecTBeHHbIE YacTUIBI W (u3MyeckHe Moyd. 2. JABWXKEHME M B3auUMOAEWCTBHE. 3.
IIPOCTPAHCTBO U BpeMs. 4. uHGOpMaIus U COZHAHUE.

3amanue 5. Beskuil mpouecc M3MeHEHHs, BCSIKOE B3aUMOJICHCTBHE, pa3BepThIBarolleecs B
NIPOCTPAHCTBE M BO BPEMEHH, HA3bIBACTCH ...

1. npeBpareHuem. 2. nepeMeHou. 3. IBUKEHHUEM. 4. TepeMeIIeHUEM.

Tect 2

1.5IBnsieTcs i cUCTEMAaTU3UPOBAHHOCTh MH(OPMAIIMK XapaKTEPHBIM MPU3HAKOM HAyYHOTO
3HAHUSA?

1.11a

2.Her

3. BepHo u To, 1 1pyroe

2. Kak Ha3bIBaeTCsi METOJ 3MMIMPUYECKOr0 IMO3HAHMS, MPU KOTOPOM HM3ydaeMoe SIBIICHUE
CTaBUTCS B 0COOBIE, crierupruaeckue u BappbupyeMble yCIOBUs?

1. n3mepenue

2. SKCIEPUMEHT

3. HabmoieHue

4. npyroe



3. VI3mMeHeHne Koau4ecTBa JBUKEHUS ITPONOPLUOHAIBHO MPUIOKEHHONW IBMXKYLIEH cuile U
MPOUCXOUT MO HAIMPABJICHHUIO TOM MPSAMOM, IO KOTOPOU ATa cuia nercTByeT. Kak Ha3pIBaeTcs 3TOT
3aKOH?

. Bropo#i 3akoH HproToHa

. 3aKOH UHEPILIUH

. IPUHLUIT OTHOCUTEIbHOCTH

. 3aKOH BCEMUPHOTO TSATOTECHUS

4. HproToH nucan: «AOCONIOTHOE UCTHHHOE WJIM MaTeMaTHYeCKOe BpeMs caMo Mo cebe U B
CUJIy CBOCH BHYTPEHHEW MPUPOABI TEYET OJMHAKOBO, OE30THOCHTEIHHO K YeMY-IM0O BHEIIHEMY H
MHAue 30BETCS JUIMTEIbHOCTHIO...» MMmeer nu abconoTHOE BpeMsl OTHOIIEHHWE K KaKUM-JIHOO
coOBITHAM?

1.11a

2.Her

3. BepHo u To, 1 1pyroe

5. Kakoe 3HayeHue I CTAaHOBJICHHMS KIIACCUYECKOW MEXAaHHKH HMMEJO HCIIOJIb30BaHUE
muddepeHIaTbHOT0 U HHTETPAIbHOTO UCUHCIICHUH, annapara MaTeMaTu4ecKoro ananuza?

1. OHO MO3BOJISIIO JIETYE MPOU3BOAUTH BHIYUCICHUS

2. OHO MO3BOJIUJIO Pa3BUTH 3aKOHBI HbIOTOHA 10 YpOBHS QyHIAMEHTAIBbHON HAYyYHOH TeOpUH

3. HE UMEET 3HAUYCHHUS

4. npyroe

6. [IpumMeHsieTcst in KBaHTOBAasi MEXaHUKA JIJIsl OMMCAHUS MAKPOCKOIUYECKHX SIBJICHUNA?

1.J1a

2.Her

AW N —

0) KpHUTEepUU OLIEHUBAHUS KOMIETCHIIUHN (Pe3yIbTaToB)

TectupoBaHue CTyJEHTOB MPOBOJUTCS Kak B OOy4alolmeM pexXHume, TaKk U B PEXKHUME
CaMOKOHTpOJIsl. TecToBble 3aaHMsl — 3a4ETHBIM TeCT Mo Kaxjaomy monayito. Ilepssiii mogyns — 1
pazzen, BTopod mMoaynb — 2, 3,4 paznensl, TpeTuid Moaysb — 5,6 pa3nensl. BeinonHeHue 3agaHuii
KOHTPOJIUPYETCSl TPEINoaBaTesieM MPU MOMOIIM KOHTPOJUPYIOIIEH TECTUPYIOIIEH MporpaMMbl U
oleHuBaroTcsa no mxaie ot 0 mo 100 6amnos.

B) OIMMCAaHHMEC IIKaJIbl OLICHUBAHUA

Tect cumrtaercs TpPONACHHBIM, €CIM OOYyYalOIIMiiCsS MOdy4aeT pe3yabTaT He MeHee 75 %
MPOLEHTOB.

6.2.3 Keilic-3apanus

a) TUIIOBOE 3aJlaHue - 00paser]

Ketic-3ananus: Keiic 1 3anaya 1

Ecnu npexncraButh, yto BeenenHas cyiecTByeT OAMH JI€Hb, TO YEJIOBEK MOSIBHICA Ha 3emiie
BCEro napy cekyHj Ha3aa. [loaromy, Habmogast He00, Mbl BUTUM MTHOBEHHBIM CHUMOK, 3aCThIBIIEE
¢doto BceneHHol B OJUH M3 MOMEHTOB €€ JBOJIIOIIMM. TeM HEe MeHee, M M0 3ToMy (OTO MOKHO
MHOT'0€ CKa3aTb HE TOJIBKO O TOM, UYTO €CTh BO BceneHHol ceifuac, HO M 0 TOM, YTO IIPOUCXOAMIIO B
Hell paHee, a Takke o ee Oynymied cyasOe. J[Ba caMbIx spkuX oOBbEKTa Ha JAaHHON (ororpadum,
CAEJIAaHHOW C IOMOIIBIO TEJIECKONA, — 3TO ...

BapwnaHnTbl 0TBETOB:

1 FOnutep u ero cniytHuk ['anumen

2 nama ["amakTuka u ee cnytHUK bonbimoe MarennanoBo o6mako
3 3Be3IHOE CKOIJICHUE B KOMETa

4 CojyiHEYHas cucTeMa



0) KPUTEPUHU OLICHUBAHUS KOMIETEHIIHH (Pe3yIbTaToB)
[IpousBoauTcst SKCHIepTHAs OlieHKa (HaOIOeHHEe) pabOThl 00YJAOIIUXCSl B MUKPOTPYIINE Ha
COOTBETCTBUE pe3ynbTaToB ocBoeHus: OOII mnanupyemMbIM MOKazaTesasiM pe3ynbTaToB O0yUeHUs.

B) OIMCAHUE LIKAJIbl OLCHUBAHHUS

[IponykTuBHas TBopueckasi padbora oueHuBaercs no 100-6amibHol mkane ot 80-100 6amos,
UCTIOJTHUTENbCKAs paboTa ouneHuBaercs oT 60 1o 79 6amios, paboTa Ha HU3KOM YPOBHE aKTHBHOCTH
onenuBaercs ot 40 1o 59 6amios.

6.2.4 KoMILIeKT TeMATHK IJI1 JUCKYCCHIi

a) Temaruka 175 IUCKyCCHl - oOpazen

1. Ponb ecTecTBO3HAHUS B pa3BUTUH COBPEMEHHOI'O O0ILECTBA.

2. DTHuecKue npoosIeMbl €CTECTBO3HAHMUS.

3. 3HavyeHNe CHHEPTETHUKH I COBPEMEHHOTO €CTECTBEHHOHAYYHOTO TIO3HAHUSI.

4. CoBpeMeHHBbIE NPEJICTaBIECHUS O POCTPAHCTBE U BPEMEHHU.

5. OcHOBHBIE TPOOJIEMBI CHHTETHUECKON TEOPHH SBOIIOINH.

6. OcHOBHBIE NPOOJIEMBI SKOJIOTUU U POJIb CPEIbl Ul KU3HU. YueHue o O6uochepe B. U.
Bepnanckoro.

7. OcHOBHbIEe po0IeMbl KuOepHEeTUKU. Ponb nH(pOpMaIK Kak 0OLIEHay4YHOTO MOHATHS U €ro
COOTHOIIIEHHUE C TIOHSATHSIMH BEIIECTBA M YHEPTHH.

8. EcrecTBeHHOHay4YHOE 000CHOBaHHE HPABCTBEHHOCTH.

0) KpUTepHUH OLIEHUBaHUS KOMIIETEHINH (pe3ylbTaToB)
[IpousBonuTcs 3KkcnepTHas oleHKa (HaOmroaeHue) paboThl OOy4arolMXCcsi B MUKpPOTPYIEe Ha
COOTBETCTBHUE pe3yabTaToB ocBoeHus: OOII rmmaHupyeMbIM MOKa3aTeNlsiM pe3ysIbTaTOB 00yUueHHs.

B) ONMCAHNE IIKAJIbI OLIEHUBAHUS
[IponykTuBHas TBOpueckas pabota oueHuBaerca no 100-OamnbHOM mikane or 80-100 Ganos,
UCTIOJIHUTEINIbCKasl paboTta orieHuBaeTcst ot 60 1o 79 Gansos, paboTa Ha HU3KOM YPOBHE aKTHBHOCTHU
onenuBaercs oT 40 1o 59 OamnoB.

6.2.5 Bomnpocsl 1Jis1 yCTHOT0 OIpoca

a) THIIOBBIE 3a/1aHUs (BOMPOCHI) - 0Opasely
1. Kakas Hayka J€XUT B OCHOBE €CTECTBEHHOHAYy4yHOro mojaxojga u mnoudemy? Kak



MEHSJIOCh TPEJICTABIIEHHE O €€ POJU B ecTecTBO3HaHMM? YUTO NOHMMAeTcss MOoJ "TOYHBIM
eCcTeCTBO3HaHuEeM"?

2. Yem ornmuaercst moaxon Hayku HoBoro Bpemenu ot Hatypdumocodekoro ? Kakue
Tpaguuuu Hayku XV 11 Beka COXpaHWINCh O HAIIMX JHEH M KaKOBO OTHOIIEHHWE K HUM B Pa3HbIX
HaYYHbIX 001acTsIX.?

3. B d4em 3HaueHMe M CcoIEep)KaHME Iepexoja OT TEOLEHTPUYECKOM K
reTMOLEHTPUIECKOM cucteme mupa? Kakue HaydyHbIe JaHHBIE CIIOCOOCTBOBAIM ATOMY?

4. Kakue MeXIuCLMIUIMHApHBIE HAYKH B €CTECTBO3HAHUU BaM Mu3BecTHBI? IlocTpoiite
JIOTUYECKYIO CXEMY B3aMMOJCUCTBUS U UEPAPXUU €CTECCTBEHHBIX HAYK.

5. CocraBpTe cXeMy CTPYKTYpbl HayKH KaK CUCTEMbI 3HAaHUN U IIPOJEMOHCTPUPYWUTE Ha
HEll OTHOIIIGHUSI €CTECTBO3HAHUS C OOIIECTBOM, SKOHOMUKOM, COITMOJIOTUEH, MATEMATHKOM U TIp.

6. [TosicuuTe poab MATEMAaTUKH U MOJIEIIMPOBAHUS B €CTECTBO3HAHUMU.

1. Kakue MeToabl ecTecTBO3HAHHS SBISIOTCS OOLIMMH JUIS Pa3HbIX HAyK M Kakue
cneunpuyeckumu? IlosicHUTE OTHOLIEHUS €CTECTBO3HAHUSA K (PUIIOCO(UU U PETUTHH.

8. ITosicHuTe noHsATHE Hay4HOU peBosronuu. [IpuBenure npuMepsl Hay4HON PEBOJIIOLUU
B (pusmke.

9. [TosicHuTe cTUMynUpyrolee BO3ACHCTBUE Ha E€CTECTBO3ZHAHME MOTpeOHOCTEH
TexHUKU. [IpuBennTe npumeps! U3 00JIaCTH Pa3BUTHUS XUMHUU.

10. [TpuBeaute mpuMepbl M3 HCTOPUU €CTECTBO3HAHUS, WIUIIOCTPUPYIOIIUX OOIIHOCTH

METOJOJIOTUYECKHX TIOAXOJOB B pasHBIX MPEAMETHBIX obnactax. B  uemM 0coOeHHOCTH
MIPOUCXOMSAIIEH ceiliuac HaydHOH PEBOJIIOIIUU?

11. Kakue HayuyHble OTKpBITHSI B OWOJIOTHMHM BBIBEIM €€ Ha JHAUPYIOIIEE MECTO B
COBpPEMEHHOM ecTecTBO3HaHMM? [loscHuTe, B 4YeM CyTb MPOTUBOPEUYMS, CBSI3aHHOIO C
COITOCTaBJICHHEM BTOpPOTO Hayalla TEPMOJWHAMHKH M TEOPHHM E€CTECTBEHHOTO OTOOpa, W KakK 3TO
IIPOTUBOPEYNE CHUMAETCS.

12. IlosicHuTe NOHATHE KapTHHBI MUpa M Hay4dHOUW INporpammsbl. [IpuBenure npumepsl
MCTOPUYECKON CMEHBI KAPTUH MUPA.

0) KpHUTEepHUU OLIEHUBAHUS KOMIETCHIIUHN (Pe3yIbTaToB)
[Tpon3BOIUTCS DKCIIEPTHAS OIEHKA OTBETOB OOYYAIOIIMXCS HA COOTBETCTBUE PE3yIhTaTOB
ocoenust OOII rmiaHupyeMbIM MMOKa3aTemnsM pe3yabTaToB 00y4eHHS.

a) KpUTEpUH OLCHUBAHUS KOMIIETEHLUH (Pe3yIbTaTOB)

[Ipou3BoauTCs SKCIEpPTHAs OLEHKAa OTBETOB OOYYarOIIMXCS Ha COOTBETCTBUE PE3YJHTAaTOB
ocsoerus OIIOIl mnanupyembIM MokazaTensiM pe3ynbratoB oOydeHus. Ot 100 no 80 OGamios
3aciy’KUBaeT CTYAEHT, OOHApyXHUBIIMA BCECTOPOHHEE, CHCTEMaTH4YEeCKOEe MU TJIyOOKOoe 3HaHue
y4eOHO-TIPOrPaMMHOI0 MaTepuaja, yMEHHE CBOOOJHO BBINOJHATH 3aJlaHMs, MPEIyCMOTPEHHBIE
IIPOrpaMMOi, YCBOMBIIMI OCHOBHYIO JINTEPATypy M 3HAKOMBIM C JONOJIHUTEIBHOW JINTEpATypOH,
PEKOMEHI0BaHHOM IporpaMMoii. Kak npaBuio, BEICTABIISETCS CTyJE€HTaM, YCBOMBIIMM B3aUMOCBS3b
OCHOBHBIX MOHSITUHA JUCHUIUIMHBI B UX 3HAYEHHM JUIsl MpuoOpeTaeMoil mpodeccuu, MpOosSBUBIINM
TBOPYECKHE CIIOCOOHOCTH B TMOHMMAHUH, HM3JIOKEHHUM M HCIIOJIB30BAaHUM Y4e€OHO-TIPOrPaMMHOTO
MaTepuana;

- oT 79 no 60 6annoB 3aciayXKUBaeT CTYACHT, OOHAPYKUBIINN MOJHBIE 3HAHUS Y4eOHO-
MPOrpaMMHOT0 MaTepHualia, YCIENIHO BBIMOJIHSIOUINI NMpeayCMOTpPEeHHbIE B Iporpamme 3aJaHus,
YCBOMBILNN OCHOBHYIO JINTEPATYpPY, PEKOMEHI0BAaHHYIO B Iporpamme. Kak npaBuiio, BICTaBIISAETCS
CTyJEHTaM, MOKa3aBIIMM CHUCTEMAaTUYECKUI XapakTep 3HAHUHN MO AUCLUUIUIMHE U CIOCOOHBIM K MX
CaMOCTOSITEIbHOMY TIONIOJIHEHHIO M OOHOBIEHHMIO B XOJie JaibHeimeid ydeOHOW paboThl U
poeCCHOHAIBHON JESTENHHOCTH;

- olieHKH OT 59 10 40 GannoB 3acinyXMBaeT CTYJEHT, OOHAPYXUBIINN 3HAHUE YUeOHO-
MPOrpaMMHOTO MaTepuasiia B oObeMe, HEOOXOIMMOM i JaJbHEHIIed ydeObl W TPENCTOSIICH
paboTel 1O mpodeccuu, CHIpaBIAIOUIMICA C BBIIOJHEHMEM 3aJlaHHi, IPelyCMOTPEHHBIX
IIPOrpamMMoOii, 3HAKOMBII C OCHOBHOM JIMTEpaTypoil, pEKOMEHI0OBaHHOM nporpamMmoii. Kak npaswuiio,
BBICTABIISIETCS CTYJEHTaM, JOIMYCTUBIIMM IOIPELIHOCTh B OTBETE HA HK3aMEHE U IIPU BBIIIOJIHEHUU
HK3aMEHALIMOHHBIX 3aJaHUi, HO 00JaaloIUM HEOOXOIUMBIMU 3HAHUSIMH JUJISl UX YCTPaHEHUs MOJ



PYKOBOJCTBOM TPETIOAaBaTENIs;
- orneHkn oT 39 mo 0 GayuIoB BBICTABISAETCS CTYIEHTY, OOHApY>KUBIIEMY MPOOEsl B
3HAHUSIX OCHOBHOT'O y4eOHO-TIPOrpaMMHOTO MaTepuaia, JOMyCTUBIIEMY MPUHIIMITHATBHBIC OITHOKH
B BBITMIOJTHEHUH MIPETYCMOTPEHHBIX IPOTPaMMON 3aJJaHHii.
0) omnmcaHue MIKaIbl OICHUBAHUS
OnenuBanue npousBoautcs 1o 100-6amipHOM mKae.

6.2.7 Borpochl K KOJJIOKBHYMY

a) THUIIOBBIE BOMPOCHI - 00paser]

1 CoBpeMeHHOE eCTECTBO3HAHUE O MUKPOMHUPAX, MAKPOMUPAX U METaMUPAX.

2 3aKOoHBI COXpaHEHMsSI U IPUHLIUIIBI CHMMETPUH

3 IIpocTtpaHcTBO: MOAETH

4 TIpocTpaHCTBO U BpeMsl: CBOWCTBA U XapaKTEPUCTHKA.

5 IIpuHnumbe! oTHOCUTEIBLHOCTH B dusuke. dunocodcekoe 3Hauenne OTO u CTO.

6 3akoH coxpaHeHHs U NpeBpaleHus 3Hepruu. [IpeodpazoBanue pa3inyHbIX BUI0B SHEPIHH.

7 Bunpl sHepruu. JHeprusi — Mepa ABM)KCHUS U B3aUMOACUCTBHS.

8 Hauana TepMoinHaMUKH KaKk ()€HOMEHOJIOTMUECKHUE 3aKOHBI IIPUPOIBIL.

9 llonsTue suTponuu. IlepBoe u Bropoe Hayasia TEPMOAMHAMUKH.

10 «/lemon MaxkcBemna». ['mnote3a «remnoBoil cmeptu Bceenennoi». ®dmykryarmonHas
runore3a boiapMana.

11 JInHaMu4ecKue 1 CTaTUCTUYECKHE 3aKOHOMEPHOCTH B Npupoze. COCTOSHUS CUCTEMBI.

12 Cunepreruka — o01111€ TOHATHS.

13 BeposATHOCTHOE NIOHUMAaHUE SIBICHUH MUKpomupa. Co3aaHne KBAHTOBOM MEXaHUKHU.

14 KBanToBasi MeXaHUKa: dBOJIIOLIMS, IPUHIIUIIBIL.

15 Kiaccuduxanus sneMeHTapHbIX YaCTHII.

16 Meramup B €ro MHOr00oOpa3uu U €IUHCTBE.

17 Vicrounuku sueprun ConHua u 38e34. [Ipeacrasienns o0 3BOIIOLNHN 3BE3/1.

18 Kocmonornueckue mozenu BeeneHHOM.

19 Camoopranu3anus B HEKUBOU MPUPOJIE

20 HUcTopus pa3BUTHS XUMUYECKUX HayK. BakHelie MoHATHS U 3aKOHbI XUMUU.

21 OcHOBHbBIE XUMHUYECKUE KOHIEMIINH.

22 Dpomtonus 3emiu. ['eonornueckre KOHIEIUY.

0) KpHUTEpUU OLIEHUBAHUS KOMIETEHLUH (pe3yIbTaToB)
[Ipon3BoanTCS S3KCIEpTHAs OLEHKAa OTBETa OOYYaIOLIMXCS Ha COOTBETCTBHE pE3yJbTaTOB
ocoeHust OOIT riaHupyeMbIM NOKa3aTessiM pe3yJbTaToB 00y4YEHHUs.

B) OINMCAaHUE IIKAIbI OI[CHUBAHUS

OnenuBanue npousBoautcs mo 100-6amibHOM 1mIKane.

[Tpou3BoauTCS SKCIepTHAS OIEHKA OTBETa OOYYAIONIMXCS HAa COOTBETCTBHE PE3YJHTAaTOB
ocoerus OOII muaHupyeMbIM MOKa3aTeNsIM pe3yIbTaToOB 00yUeHHUs.

or 100 pmo 80 OamnoB 3acioyXUBaeT CTYAEHT, OOHApYKUBIIMH BCECTOPOHHEE,
CHCTEMaTHYeCKOoe MU TJIyO0OKOe 3HaHME Y4eOHO-NPOrpaMMHOIO MaTepuaia, yMEHHE CBOOOJHO
BBIMTOJIHATh 33J[aHUS, TPEIYCMOTPEHHBIE IMPOTPaMMOH, YCBOWBIIWN OCHOBHYIO W 3HAKOMBIA C
JIOTIOJTHUTETILHON JIUTEpaTypoid, peKOMEHJ0BaHHO! mporpamMmoii. Kak mpaBuio, oneHka «OTIHYHO»
BBICTABIISIETCSl CTY/ICHTaM, YCBOMBIIMM B3aUMOCBS3b OCHOBHBIX TIOHSTHH JHMCIUIUIMHBI B WX
3HaYeHUHU JJIs puodperaeMoil npodeccuu, MpOSBUBIIMM TBOPUYECKHUE CIIOCOOHOCTH B MOHMMAaHUH,
U3JI0KEHUHU ¥ UCTIOJIh30BaHUH YI€OHO-TIPOTPaMMHOTO MaTepHaa;

- or 79 no 60 GamwioB 3aciayXHBaeT CTYICHT, OOHApYKMBIIMH MOJHbIE 3HAHUA Y4eOHO-
POTPAMMHOTO MaTepHalia, YCIEUTHO BBIMOJIHSIOMINN MPETyCMOTPEHHBIE B MpOTpaMMe 3aJaHus,
YCBOMBIIMKA OCHOBHYIO JIUTEpaTypy, PEKOMEHJOBaHHYIO B mporpamme. Kak mpaBuio, oleHKa
«XOpOIIO» BBICTABISIETCS CTYIEHTAaM, IIOKAa3aBIIMM CHCTEMAaTHYECKHI XapakTep 3HAaHUW TI0



TUCITUIIIMHE W CHOCOOHBIM K WX CaMOCTOSITEIbHOMY TIOTIOJHEHHIO M OOHOBJIGHHIO B XOJE
JanpHENTeH yaeOHoM paboThl M MPOo(HEeCCHOHATLHOM eI TeTbHOCTH;

- oneHkd oT 59 mo 40 GamioB 3aciyKMBaeT CTYICHT, OOHAPYXHUBIIUN 3HaHHUE Y4eOHO-
IpPOrpaMMHOT0 MaTepuajia B oObeMe, HEOOXOJUMOM jisi JaibHeWiiel ydeObl M MpeacTosiuen
paboTel O mpodeccuu, CHIPaBISAIOUIMICA C BBIIOJHEHHEM 3aJaHHid, MPEeIyCMOTPEHHBIX
MPOTrPaMMOi, 3HAKOMBIN C OCHOBHOM JINTEPATypOr, peKOMEH10BaHHOM mporpamMmmoit. Kak npasuiio,
OIICHKA «YJOBIICTBOPUTEIHLHOY» BBICTABISICTCS CTY/IEHTaM, JOMYCTHBIIUM TOTPENTHOCTh B OTBETE HA
9K3aMEHE M TMPU BBINOJHEHUH HK3aMEHAIMOHHBIX 3a/laHui, HO OO0JaJalonMM HEOO0XOAUMBIMU
3HAHUSMH JJIs1 X YCTPAHEHHS 10T PYKOBOACTBOM IIPETIOAaBATEIS;

- orneHkn oT 39 mo 0 0a/uIOB BBICTABIISCTCS CTYICHTY, OOHApPYKHBIIEMY MPOOCIBI B
3HAHHUSIX OCHOBHOTO y4eOHO-TIPOrpaMMHOTO MaTepuaia, JOMyCTUBIIEMY MPHHIIMITHATBHBIC OITHOKH
B BBIMIOJTHEHHUH MIPETYCMOTPEHHBIX IPOTPaMMO 3aJaHHH.

6.2.8 BapuaHThbl 3a1aHuli JoMalIHell padoThI

a) THIIOBBIC 3aJlaHue — oOpa3ell

3ananue 1. [laiite aHanu3 posin «HAyK O IPUPOJIE» U «HAYK O yX€» B Pa3BUTUU KYJbTYpHI.
[Ipoananus3upyiiTe comepkaHue MaTepuana W BbIIBUTE CHEUU(UKY, B3aUMOCBS3b, BBIUEPTHUTE
JIOTHKO-CMBICJIOBYIO CXEMY, JAUTE K HEN NOSICHEHUS.

3ananue 2. Pacronokure NpeAcTaBICHUS O MAaTEpUM B NOPSJKE X BO3HUKHOBEHHS. l.
CBolicTBa BelECTBA OINMCHIBAIOTCA HE TOJIBKO COCTAaBOM, HO U CTPOEHUEM €ro MOJIEKYyJd. 2.
BemiecTBo cocToUT M3 HEAENUMBIX aTOMOB, pa3Mep U (opma KOTOPBIX OINpEAENsioT CBOWCTBA
BenlecTBa. 3. CBoCTBa BELIECTBA ONPEAEISIFOTCS JIEKTPOHHBIM CTPOEHUEM MOJIEKYIL.

3ananue 3. Haiinute npaBuiibHbIA OTBET. B cooTBeTcTBUM ¢ Teopemoit Hetep kaxaomy Buay
CUMMETPUHU IPOCTPAHCTBA-BPEMEHH COOTBETCTBYET...l. OmpenencHHbI BUJ B3aUMOAEUCTBUA. 2.
CBosi cuctema orcuera. 3. Hekoropas ¢ynnamenranbHas vactuna. 4. CBol (yHAaMeHTaIbHBIN
3aKOH COXPaHEHHMS.

3ananue 4. OxapakTepu3yiTe OCHOBHBIE ITOCTYJIAThl CIIEHUAIBHON TEOPUU OTHOCUTEIBHOCTH
A. DOiHmrediHa. 3amavya: BbIOEpUTE HECKOJIbKO BapuUaHTOB oOTBeTa. B ob0mell Teopuu
OTHOCHUTENIBHOCTH....1. PaccmarpuBaeTcs CBSA3b TONBKO MEXKIY NPOCTPAHCTBOM M BpEMEHEM. 2.
N3ydaercs CBSI3b TOJIBKO MEXJY IPOCTPaHCTBOM M Marepueil. 3. I[IpuHIMII OTHOCHTETBHOCTU
pacrpocTpaHseTcsl Ha HEMHEpPLUAIbHbIE CHUCTEMBbI oTcyeTa. 4. PaccmarpuBaercsi CBS3b MEXIY
IIPOCTPAHCTBOM, BpPEMEHEM U MaTEpPHUEH.

3ananue 5. [lokaxute ponb CUCTEMHBIX IPEICTABICHUN B aHAIM3€ CTPYKTYPHBIX YPOBHEH
opranuszanuu Marepuu. OnpenennTe CyHOCTh MAKpOMUPa, MUKPOMUpPA U MEraMHpa.

3ananue 6. B Xx01e KakuX MpOLECCOB IPOUCXOAUT U3JIyUEHHUE DIIEKTPOMArHUTHBIX BOJIH?

3ananue 7. IlosicHUTE KOPIYCKYJISpHO-BOJIHOBBIE CBOMCTBa Marepuu. Kak ucTopuuecku
pasBuBamuCh 3TH uzaen? 3amada. Haligute npaBuibHbI OTBeT. (DyHIAAMEHTaNbHBIM 3aKOHOM
CTaTHUCTUYECKOM (U3MKM sBiIsieTcs MNpPUHLIMIL 1. MHUKPOCKOIHUYECKOro pacrpeaeneHus; 2.
KOPITYCKYJIIPHO — BOJIHOBOTO Jyajan3Ma; 3. JeTEpMUHU3MA; 4. TOTIOJHUTEIbHOCTH.

3amanue 8. O 4YeM CBHUJAETENbCTBYET pENUKTOBOe u3NydeHue? OcHOBHbIE (aKTBhI,
MOJATBEpKIatolue Teoputo bonpioro B3peisa.

3ananue 9. IloguepkHuTe OCOOEHHOCTH CTaTyca XMMHUHU KaK HAyKd W IpOaHAIU3UPYHTE
CYIIIHOCTb €€ MPEIMETA UCCIIEI0BAHUS.

3ananue 10. OnumuTe npeaMeT OHMOJIOTHN KaK HayKH.

3amanue 11. 3amaya. Breibepute mnpaBumibHBIN(e) oTBeT(hI). Bece amamranuu y >KHUBBIX
OpPraHU3MOB BO3HHUKAIOT B XOJI€ SBOJIIOIMH B pE3yJIbTaTe. .. pETyJIALNUN CBOEH KU3HEIEATEIbHOCTH. 1)
JIEHCTBUS MYTAIlMOHHOTO TIpoIiecca. 2) eCTECTBEHHOT0 0TOOpa. 3) akTa 00KECTBEHHOTO TBOPEHHUS. 4)
murpanuii. O0bsicHUTE.

3ananue 12. Pons monexyn JIHK B nepenaue HaciieiCTBEHHOCTH.

3amanue 13. 3amaga. [Ipogomxute dpasy. Pazmen mMonekynspHOW T€HETHUKH, CBS3aHHBIA C



[[EJICHANIPABJIICHHBIM CO3JaHMEM HOBBIX KOMOWHAIIMK TE€HETHYECKOTO MaTrepuaia, CIOCOOHOTO
Pa3MHOXKAaThCS U CHHTE3UPOBATh KOHEYHBIE MTPOIYKTHI, HA3bIBACTCS -. ...

3ananue 14. Jlaiite noHsTHe O5KocucTeMbl. [lepeuncnure BaXKHEHIINE KOMIIOHEHTHI
9KOCUCTEMBbl W pACKpOWTE pOJib KaXKIOr0 M3 HUX. SIBIAIOTCA JIM SKOCUCTEMBI OTKPBHITHIMU
cucremamu? O6ocHyiTe 0TBeT. OMUIINTE SIKOCUCTEMY «XBOWHBIH JECH.

3aganue 15. Kpatko oxapakTepu3yiTe KOHIECHIINIO TAHCTIEPMUU.

3ananue 16. Kakue oprannueckue BelecTBa BXOIAT B cocTaB KieTku? Kakue opranuueckue
BElIEeCTBA SABJISIOTCS CaMbIMH PaclpocTpaHeHHbIMH Ha 3emiie? Oxapaktepusyiite, kKakue (QyHKIUU B
KJIETKaX BBIIOJIHIIOT OPraHUYECKUE BEIIECTBA: YIJIEBOIbI, JKUPHI.

3amanue 17. CocraBbTe Tezaypyc (10 - 15 KIHOYEBBIX CIIOB M CIIOBOCOYETAHHM) MO TEME
«bnosTHKa KaK CUCTEMa ITUYECKUX CTAHIAPTOBY.

3amanue 18. 3agava. Haiinure npaBmiibHbIN(e) oTBeT(b1). [Iporeccy craHOBIEHUS YeIOBEKa
pasymaoro (Homo sapiens) mnpucymu OCOOEHHOCTH SBOJIOIMOHHOTO Pa3BUTHS  BCETO
opranpyeckoro mwupa: 1. OOpaTMMOCTh 3BOJIONMOHHBIX MpeoOpazoBaHuii. 2. [IporpeccuBHas
HaIpaBJIECHHOCTh pa3BuTus. 3. IlpoucxoauT Ha pa3HBIX YPOBHAX - OT MOJIEKYJISIPHOTO 10
6uocepnoro. 4. LlenecooOpazHOCTb SBONIOIMOHHBIX U3MEHEHUH.

3ananue 19. HazoBute paMuiiny BBIIAIOMUXCS YICHBIX, U3 KAKUX 00JIaCTEeH €CTECTBO3HAHUS,
B KaKoOil mepuoj pa3BUTHS HAyKH ObUIM CeTaHbl OTKPHITUA. ApucTtorenb, bekkepens A. A., bop H.,
bopn M., bpyno k., Bytiepos A.M., bakon @., Basunos H.H., Basunos C.1., Bepnaackuii B.1.,
lanunent I'., 'amoB [{x., T'eiizendepr B., I'enpmronen I'., I'ymunés JIL.H., lexapt P., demoxpwur,
Hupaxk I1., EBkinug, Xommo-Kropu @., Kant U., [Tasno N.II., Ilensunac A.A., Ilnaton, IIpuroxun
U., Pequ @., CykaueB B.H., Pezepdopa 3., Cenne I'., Ceméno H.H., CeuenoB U.M., Cnoy Y.,
Cokpar, TumodeeB — Pecockuii H.B., ®anec, ®apaneii M., ®punman A.A., Xa66m ., XakeH [,
Yersepukos C.C.

Oran  Pusuka buonorus Xumus dpyrue

3ananue 20. Ha3oBuTe 1 ONUIIUTE OCHOBHbBIE MOHATUS CUHEPTETUKHU.

3amanue 21. OObscHUTE 3HAYeHHs CJIEAYIOUIMX TEPMHUHOB W TIOHATUH: BaneHTHOCTD,
Bcenennas, rpaBuTanus, €CTECTBO3ZHAHWE, WHTErpalusi, KOHTUHYYM, KOHIEMIUA, HEUPOH,
PENMKTOBOE U3ITy4YeHUe, CIHUH, (opa.

0) KpuTepHUU OIICHUBAHMS KOMIIETEHIINH (Pe3yabTaTOB)

[Tpon3BoanTCS SKCIepTHAs OLEHKAa OTBeTa OOYYaIOLIMXCS HAa COOTBETCTBUE PE3YJIbTATOB
ocBoeHus: OIIOIl mmaHupyeMbIM MOKa3aTelsiM pe3yabTaToB OOyueHUs. BbIlONHEHHBIE 3aaHUs
CHAIOTCSI IPENOIABATEINIO.

OneHKN «3a4TE€HOY» 3acCily’)KMBAeT CTY/AECHT, OOHAPYKUBIINI BCECTOPOHHEE, CUCTEMAaTHYECKOE
U IIyOOKoe 3HaHHe y4yeOHO-POrpaMMHOI0 MaTepuana, YMEHHE CBOOOJHO BBINOJHATH 3aJaHMs,
YCBOMBIIMMA OCHOBHYKO M 3HAaKOMBIM C JIONOJHUTEIBHOW JHUTEPATYypOH, PEKOMEHIOBAHHOMN
nporpammoii. Kak npaBuiio, olieHKa «OTINYHO» BBICTABIISIETCS CTYIEHTaM, YCBOMBIIMM B3aUMOCBS3b
OCHOBHBIX MOHATUHA JUCHUIUIMHBI B UX 3HAYEHMU JUIs NpuUoOpeTaeMoil mpodeccuu, MposiBUBLINM
TBOpPYECKHE CIIOCOOHOCTH MPH BHITIOTHEHUH 3a/1aHUH;

OneHka «HE 3a4TE€HO» BBICTABIAETCS CTYACHTY, OOHApYKUBIIEMY HpOOENbl B 3HAHUAX
OCHOBHOTO y4eOHO-TIPOTPaMMHOTO0 MaTepHuaia, IOMYCTUBLIEMY MPUHLIMIIHAIBHBIE OLIMOKH B
BBIMIOJTHEHUH 3a/1aHuH, INOO HE BBIOJIHUBILEMY BCE 3a/IaHUS.

B) OITMCaHUEC IIKaJIbl OIICHUBAHUA

OrneHuBaHNE IMPOU3BOJAUTCH IO MIKAJIC «3a4YTCHO», HC 3a4YTCHO).



6.3 Meronnueckue MaTepuaJbl, ONpeae/siiome nNpouexypbl OLeHUBAHUS 3HAHM,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTepu3ylolye 3Tanbl (JOpMUPOBAHUSA
KOMIIeTeH U

[Ipouenypa 3ayera. 3auer mnpoBoguTcs mo Owieram. Kaxapli Ouier coaepXuT JiBa
TeopeTudecknx Bompoca. Ha moaroroBky maercs 30 muHyT. MOXET NpPOBOIUTHCA B (opme
uHrepHet-tectupoBanust OII1O.

[Iponienypa oneHuBanus. OLUEHKH 3a TEOPETUUECKHE BOMPOCH CYMMUPYIOTCA. Eciii uTOroBbIi
Oamn paBeH 0-4, CTyIEHT NOJy4YyaeT OTMETKY «HE 3a4TeHO» M HMMEET IpaBO IMepecAaTh 3a4yeT B
YCTaHOBJICHHOM Topsiike. [Ipu cymMMe OaiioB, paBHOM 5-8, CTABUTCS OTMETKA «3aUTCHOY.

Copepxannie 00pa3oBaHus: MOAYJIbHOE HAIIOJHEHUE TPeyCMaTpUBaeT 3 MOAYJISA: «IBOIIOLIUS
HAay4YHOT'O0 METOJa M E€CTECTBEHHOHAYUYHOM KapTUHBI Mupay, «CTPYKTypHbIE YpPOBHH, CHUCTEMHAas
OpraHM3aIys MaTepuu U MaHOpaMa COBPEMEHHOT0 ecTeCTBO3HaHU», «brocdepa u yenoBek».

Coneprxanue 00pa3oBaHus: MOIYIHHOE HAMIOJIHEHHE MIPETyCMAaTPUBACT 3 MOIYJIS: «IBOIOLHUS
HAyYHOTO METO/Ia U E€CTECTBEHHOHAYYHOW KapTUHBI Mupay, «CTPYKTypHBIE YpOBHHU, CHCTEMHAas
OpraHu3aIys MaTEPUH U MTAaHOpaMa COBPEMEHHOTO €CTECTBO3HAHUM», «bruocdepa u uenoBex».

Jlis OLEHKM TEepPCOHANBHBIX Y4eOHBIX AOCTHKEHUU CTYIEHTOB OYHOM (QopMbI 00ydeHHUS
npUMeHseTCS 0aUTbHO-PEUTUHTOBAsT CUCTEMA, PEUTHHI CTYACHTA CKJIAJBIBACTCS M3 OIEHUBAHMS
Pa3IMYHBIX BUIOB BBINOJHAEMON UM pabOTHI IO MOJYIIIO B OTACIBHOCTH U Y4eOHOW AUCHHUILIMHE B
neiaoMm. Ha cemuHapckux (IPaKTUYECKHUX) 3aHIATHSAX TMPUMEHSIETCS OKCIEpTHAs — OlECHKA:
OLICHUBAIOTCSl U YYUTHIBAIOTCS BCE€ BUJbI AKTUBHOCTH CTY/IEHTOB: YCTHBIC OTBETHI, JOMOJHEHUS K
OTBETaM JIPYTUX CTYIACHTOB, y4acTHE B IUCKYCCHSX, paboTa B MHHHIPYIAX, BBICTYIUICHUS C
coobmenussMu (0630pamu) mpobaemHoro Bompoca. [IpenycMoTpeHo MCHOoNb30BaHHE TEXHUYECKUX
CPEICTB KOHTPOJIS — KOHTPOJIbHO-OOYYaromiell MporpaMMbl Ha «BBIXOAE» KaXKIOTO MOJYJIS
OIICHMBAET IMEPCOHAJbHbIE y4eOHBbIE NOCTHXKEHUS CTYIEHTOB (KOMIIbIOTEpHOE TecTtupoBanue). Ilo
MOJYJTIO 2 TIPEAYCMOTPEH KOJUIOKBUYM B (hOpME YCTHOTO coOece0BaHMs.

MuHUMaNIbHBI PEUTHHT, KOTOPBIN CTYIEHT HOJDKEH HalOparh g moiydeHus 3adeta -100
OasioB. PeliTuHrOBbIE OaIbl B TEYEHUE CEMECTPA HAUUCIISIOTCS:

- TpU KOMIBIOTEPHOM TECTUPOBAHUU — IO KOJMYECTBY BBIMOJHEHHBIX 3aJaHUM, MpU
MoJTydeHUu pesynbrata Tecta oT 50 1o 64 mporeHtoB — 22 6amia; ot 65 g0 75 mpoieHToB — 26
0aioB; oT 75 MpoeHTOB | Bbiiie — 30 0annos;

- IpU TIPOBEACHUH KOJUTOKBHYMa — 10 pe3yibTaTam codecenoBanus oT 20 g0 30 6amios;

- 32 pabOTy Ha CEMUHAPCKUX (MPAKTUYECKUX ) MPAKTUYECKUX 3aHATHIX — OT 3 70 10 GamoB mo
pazzeny.

[lo kaxxngoMy MOAYJIIO Ha HENENE €ro OKOHYAaHUA  CTYIEHTY JAaeTcsl JOMOJHUTEIbHas
BO3MOXXHOCTb BO BpeMsl KOHCYJIbTAllMM «100paTh» HENOCTAIOIIEe KOJIUYECTBO OaJIJIOB BO BpeMs
ycTHOro cobecenoBanus (10 10 6annos).

7 IlepevyeHb OCHOBHOI W JONMOJHHUTEJbLHOH y4eOHON JMTepaTypbl, HEOOXOAUMOI A5
OCBOCHUS THCLHHUIINHBI

a) OCHOBHAas yueOHasi iuTeparypa:

1. T'opbaueB, B.B. Konnenuuu coBpemeHnHoro ecrectBo3Hanus. /B.B. T'opOaues, B.M.
be3nenexnnx. — M.: U3a-Bo: DxoromMucts, 2006. - 446 c.

2. lyonuiesa, T.5. Konnenuuu coBpemeHHoro ectectBo3Hanus: Yueb. / T.5. JlyOuumena. -
9-e u3x, ucnp. u gom. — M.: 3a-Bo «Akagemus», 2008. — 608c.

3. Camoxun, A.Il. Konnenmuu coBpemenHoro ecrtectBo3Hanusa. / Al CamoxunH. — M.:
IOHUTU-TAHA, 2008. — 447 c.



0) JAOMOJIHUTEIbHAS y4eOHAas JJuTepaTypa:

1. I'pymesunkast T. I'. KoHueniumu coBpeMeHHOTO €CTECTBO3HAHUS: yueOHoe mocodue. — M.:
Hupexr-Menna, 2014. — 480 c.; To ke [Onekrponssii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=210672 (OBC «QNEeKTpOHHAS oubimoreka
ONLINEY).

2. T'opun, 0. B. KoHnenuu cOBpeMEHHOT0 €CTECTBO3HAHUS: YIeOHO-TIPaKTHUYECKOe TTocoOne
/ YO. B. T'opun, b. JI. Cuctynos, C. 1. Anekcees. - M.: EBpa3uiickuii OTKpbITBIH HHCTUTYT, 2010. -
240 c. http://biblioclub.ru/index.php?page=book&id=90957.(3bC VB).

3. JyOnumera, T. S. KonHmenmuum CcOBpEMEHHOTO €CTECTBO3HAHUS IS  COIMAIBHO-
HYKOHOMHYECKUX HampasieHuil: yue6. mocoodue / T. f. lyonumesa. — 2012. — 607 c.

4. Kapnenkop C. X. KoHmenmuu COBpEMEHHOTO €CTECTBO3HAHMSA: y4eOHHMK. — M.: Jlupekr-
Menua, 2014. — 624 c¢. — URL: http://biblioclub.ru/index.php?page=book_view&book_id=229405
(OBC «Onexrponnas oubdauoreka ONLINEY).

5. Konuenmuu coBpemeHHOro ecrectBo3Hanusi: YueO. /Ilog pen. B.H. JlaBpunenko, B.II.
Patauxosa. — M.: FOHUTH, 2009. — 319 c.

6. Py3aBun, I'.1. Konuenmun coBpemenHoro ecrectBo3Hanus: Yueouuk / I.1. Py3aBun. - M.:
FOHUTU-IAHA, 2008. . - 304 c.

8 Ilepeuenb pecypcoB HHGPOPMANUOHHO-TEJEKOMMYHUKAUMOHHOI ceTH «WHTepHeT»
(nanee - cerb «UHTEPHET)), HEOOXOAUMBIX /IJIsl OCBOCHUS M CIIUTIINHbBI

1. HpoGuuk, T. KO. KoHuenuuu cOBpEMEHHOIO €CTECTBO3HAHUSA: IMOJHO(DYHKIIMOHAIBHBINA
YMK 1o aucuuiuiiHe AJis BceX CrenuanbHOCTed By3a [DnekTponHslid jokymeHT] /T. FO. [Ipobuuk,
B.I1. HeB3zopoB. — KemepoBo: Kemeposckuii rocynusepcurer, 2010. Pa3memien B aenosurapuu
KemI'V (http://www.kemsu.ru).

http://www.otr-online.ru/programmi/programmparts Poccuiickoe o0ImecTBeHHOE TeIeBUACHHE.
Bosbiras Hayka.

http://univertv.ru/video/matematika/ OTKkpbITbIi 0OpazoBaTenbHbIi BUugeonopTan UniverTV.ru.
OO6pazoBarenbHble (UIBMBI Ha pa3iauyHble TeMbl. JIEKIIMM B BEIYLIIMX POCCUMCKUX U 3apyOeiHBIX
By3aXx.

http://elibrary.ru  Hayunas onekrponnas Oubmmoreka eLIBRARY.RU. Kpynneitmmit
poccuiickuii H”HPOPMALMOHHBINA MOpTal B 00JaCTH HAYKH, TEXHOJIOTUH, METUIIUHBI U 00pa30BaHMs,
cojiepxaniuii pedeparbl U MOJHBIE TEKCTHI Oosiee 12 MIIH HayYHBIX CTaTel U MyOIMKaIuid.

http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup mMarematndeckux ypaBHEHHi. YueOHO-
oOpa3oBaTenbHas (QU3MKO-MaTeMaTuyeckas OuOnnoTeka. OJeKTpOHHas OuONIMOTEKa COAECPKHUT
DjVu- u PDF-¢aiinbl yueOHHKOB, y4eOHBIX MOCOOHIA, COOPHHKOB 3324 M YIPAXKHEHUH, KOHCIICKTOB
JeKUUH, MOHOTpaduil, CIPaBOYHUKOB U IUCCEpTALU IO MaTEMAaTHKE, MEXaHUKE U (DU3HKE.

9 MeToandyecKkue YKazaHud AJad oﬁyqamumxca 110 OCBOCHHMIO JUCHUITJIMHbI

B PE3YIbTATEC OCBOCHUA OUCHUILIMHBI ((KOHHGHHI/II/I COBPCMCHHOTO €CTCCTBO3HAHUA
BBIITYCKHUK 110 HAIPABJICHUIO MOJATOTOBKH ««DyHIaMeHTaIbHas HHPOPMATHKA U UHPOPMALIMOHHBIC
TEXHOJIOTHH) c KBaTHpUKAIHEi (cTemennbio) «bakanaBp» JTOJDKEH OBJIAJIETh
obmienpodeccronanpHoi komneTrennuei OIMK-1.

B pe3ynbrate 0cBOSHUS TUCIUATUIHHBI 00yUYaIONITHICS TOJKEH:

3HATh

- cnenu(puKy T'yMaHUTApPHOTO U €CTECTBEHHOHAYYHOI'O KOMIIOHEHTOB KYJIBTYPBbI, €€ CBA3EH ¢
0COOCHHOCTSIMU MBIILICHUS;

- MPEJICTABIICHUS O KITFOYEBBIX OCOOCHHOCTSX CTPATETHil €CTeCTBEHHOHAYYHOTO MBIIUICHHUS,

- CYIIHOCTh TPAHCAMCUUIUITMHAPHBIX MU U BAKHEUIINX €CTECTBEHHOHAYYHBIX KOHIICTIIIHIA,


http://www.otr-online.ru/programmi/programmparts

OTIpeIeNAIONUX 00IMK COBPEMEHHOTO €CTECTBO3HAHUS;

- Mpo0JIeMbI SKOJIOTUHU U 00IIECTBA B UX CBS3U C OCHOBHBIMU KOHIIETIIIUSIMHA €CTECTBO3HAHMUSI.

YMETh:

- (dopmupoBaTh NPEACTABICHUS O ecTeCTBeHHOHayuyHoW kaptuHe wmupa (EHKM) kax
rJ100aTbHOM MOJIEH IPUPOBI, OTPAKAIOLICH LIEIOCTHOCTh U MHOTOO0Opa3ne eCTECTBEHHOTO MUPA.

BIIQ/IETh:

- IOHUMaHUEM CHEeNM(PUKH TYMaHUTAPHOTO M €CTECTBEHHOHAYYHOTO THIIOB MTO3HABATEIHHOMN
NEeSTEIbBHOCTH, HEOOXOIUMOCTH UX IIYOOKOrO BHYTPEHHETO COIJIACOBAHMsI, MHTErPAllii Ha OCHOBE
LIEJIOCTHOTO B3IJIs[a Ha OKPY)KAIOIIUNA MUD;

- SICHBIM TIPEJCTaBICHUEM O COBPEMEHHOM (U3MUECKON KapTHUHE MHUpAa KaK CHCTeMe
dyHAaMEeHTaNBHBIX 3HAHUH 00 OCHOBaHMSAX LEIOCTHOCTH W MHOT000pasusi MPHUPOJIBI, KOTOpPHIE
OTIPEEIIAIOT 0OJIUK BCEIO0 COBPEMEHHOT0 €CTECTBO3HAHUS;

- OCO3HAHUEM COBPEMEHHBIX IT00ATBHBIX SKOJIOTHYECKUX MPOOJIEM B UX CBS3H C OCHOBHBIMHU
3aKOHAaMU €CTECTBO3HAHUS;

- OOILIEKYIBTYPHBIM CTAaTyCOM 4Yepe3 O3HAKOMJICHHE C €CTeCTBEHHOHAYYHOH KyJIbTYpOH U
YPOBHS 3PYAULIUU B 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS.

CaMmocrosiTenbHass paboTa CTyAeHTOB 10 jucuumuinHe «KoHuenuum CcoBpEeMEHHOIO
€CTECTBO3HAHUS» MpearonaraeT 0ojee ray0oKyr MpopabOTKy UMHU OTAEIbHBIX TEM TUCIUILIMHBI,
OTpeeNIEHHBIX MPOTPaMMON.

OcHOBHBIMH BHJaMH H (OpMAMH CaMOCTOSTEILHOW pPa0OThI CTYACHTOB IO JAHHOM
JTUCITUILIAHE SBIISIOTCS:

-BBIIIOJIHEHUE 33JaHUN KOHTPOJIbHON pabOThI;

- CaMOTMOJTrOTOBKA IO BOIIPOCaM;

- IOATOTOBKA K 3a4eTy.

BakHoil 4acThi0O CaMOCTOSITENILHOM paboOThl SBISIETCS YTEHUE Y4YeOHOH JHTepaTyphl.
OcHoBHast (QyHKIUS YYeOHHMKOB - OPHEHTHUPOBATH CTYICHTAa B CHCTEME TeX 3HAaHWH, yMEHUH WU
HABBIKOB, KOTOPBIE JIOJKHBI OBITH YCBOGHBI 110 IAHHOM TUCIUILINHE.

Y4eOHUK TaKKe CIIYXKUT IIyTE€BOJUTENIEM [10 MHOTOUUCIIEHHBIM IPOU3BEIECHUSAM, OPUEHTUPYS
B MEHAaX aBTOPOB, CIIEIUAIU3UPYIOIIUXCS HA ONPEACIEHHBIX HAYYHBIX HAMPABICHUSX, B HA3BAHUSIX
UX OCHOBHBIX TpynoB. Bropas ¢yHkuus ydeOHHMKa B TOM, YTO OH OYEPYMBAET HEKUU KpyT
00s13aTeNIbHBIX 3HAHUH 10 MpeAMETY, HEe IPETEH1YsI Ha TTIyOOKOe X pPacKphITHE.

UreHne peKOMEHJOBAaHHOMN JIMTEPATYphl - 3TO Ta IJIaBHAs 4acTh CUCTEMBbI CAMOCTOSITEIbHON
yueObl CTy/IeHTa, KOoTopasi obecreunBaeT MOAJUHHOE YCBOGHUE HayKu. UUTaTh JIUTEpaTypy HYKHO
10 MPUHIIMITY: «UJesl, TEOPUsI, METOJ B OJTHOM, B APYTOil U T.J. KHUTaxX».

Bo Bcex ciydasix peKOMEHAYETCSl PACCMOTPEHNE TEOPETUYECKUX BOIIPOCOB HE MEHEE UEM 110
TpEM HUCTOYHUKaM. M3yueHue mpoOsieMbl MO pa3HbIM HCTOYHHMKAM - 3aJOr INIyOOKOrO YCBOECHHS
Hayku. VIMEHHO 3TOT ONIOK, HapsIy C BBIIOJHEHHWEM 3aJaHUNl KOHTPOJIBHON paboOThI, SIBISETCS
BEJYLIUM B CTPYKTYpPE CAMOCTOSITEIbHON pabOThI CTYJIEHTOB.

B npomecce camocTosTenbHONH pabOThl CTYJEHT MOXET IMO0Jb30BaThCsi AIIEKTPOHHBIM
MaTepuaioM Mo aucuuiuinHe «KoHLenuun coBpeMEeHHOro ecTecTBO3HaHUS. Bompockl, BRBIHOCUMbIE
Ha 3a4eT, JOJDKHBI CIYKUTh MOCTOSHHBIMM OPUEHTHPAMHU IPHU OpPraHu3alli CaMOCTOSTEIbHOU
paboThl cryneHTa. Takum oOpa3oM, yCBOEHHE YYEOHOTO MpeJMeTa B MPOIECCe CaMOCTOSTEILHOTO
u3ydeHHus: y4yeOHOW M HaydyHOW IMTepaTypbl SIBISETCS M TMOATOTOBKOM K 3ayeTy, a caM 3ader
CTAaHOBUTCS (POPMOM MPOBEPKH KaYECTBA BCETO MPOIIECCa CAMOCTOSTEIHLHON yIeOHOH eATeTbHOCTH
CTYJEHTA.

CryneHT, MoKa3aBUIMKM BBICOKHI YpPOBEHb BIAJCHMS 3HAHUSMH, YMEHHSIMH M HaBBIKAMU,
CUMTAETCs YCIEIIHO OCBOMBIIMM y4eOHYIO TUCIUILIIHHY.

Jlis  ycremHoro OBJIAJEHUS COAEpKaHMEM JUCHMIUIMHBI HEOOXOIAMMO  BBINOIHSTH
cienytomue TpeboBaHus: 1) mocemars 3aHATHS, T.K. BECh TEMAaTUYECKHI MaTepuan B3auMOCBS3aH
MeXy COOOW M TEOPEeTHUYECKOTo OBJAJCHMS MPOIYIIEHHOIO HEIOCTAaTOYHO MAJIsi KayeCTBEHHOIO
YCBOEHMsI; 2) BCE paccMaTpUBaeMble Ha MPAKTUYECKHX 3aHATHSAX BOMPOCH 00s3aTEIbHO
¢ukcupoBaTh B OTIENbHYIO TETpab MU COXpaHATh €€ /J0 OKOHYaHHMs O0OydeHus B BYy3e; 3)
00s13aTeNbHO BBIMIOJIHATH BCE 33/1aHUsI KOHTPOJIBHOU paboThI; 4) MPOSIBISITH AKTUBHOCTD HA 3aHITHUSX
U [IpU TOJIFOTOBKE, T.K. KOHEYHBIN PE3yJbTAT OBJIAJICHUS COEP)KAHUEM JTUCHUIUIMHBI HE00X0IUM, B



NEepBYI0 ouepelb, camMoMy CTyleHTy. Ilpu ocBoeHMHM Te3aypyca IMCLUUIUIMHBI HEOO0XOAUMO
THIATEJIBHO MPOYHUTATh METONUYECKUE yKa3aHUs, IPUBEACHHBIC HU)KE W BBIIIOJIHUTD Psif TECTOBBIX
3a/laHuil AJ1s IOJTHOTO 3aKPETJIEHUs] U3yYEHHOTO MaTepHara.

Iloozomoeka Kk nekyusam u nPaKmu4yecKum 3aHAmusIM:

Ha gnexkuusx npemnogaBaTenb pacCcMaTpuBaeT BONPOCHL  MPOrpamMMbl U CLUILIMHBI,
COCTaBJICHHOW B COOTBETCTBHMM C TOCYAAPCTBEHHBIM 00pa3oBaTelIbHbIM CTaHgapToM. M3-3a
HEZ0CTaTOYHOI'O0 KOJMYECTBA ayJJUTOPHBIX YaCOB HEKOTOPHIE TEMbI HE yJAETCSl OCBETUTH B IIOJHOM
o0beMe, MO3TOMY IpernojaBareib, [0 CBOEMY YCMOTPEHHUIO, HEKOTOpbIE BOIPOCHI BBIHOCUT Ha
CaMOCTOSITENIbHYIO Pa0OTy CTYAEHTOB, PEKOMEHIys Ty WJIM WHYIO JuTepatypy. Kpome sroro, mms
JY4IIEro OCBOCHUs MaTepraia U CUCTEMAaTU3allui 3HAaHUH 110 JUCLUIUIMHE, HEOOXOJUMO MOCTOSIHHO
pa3dupars MaTepuaNbl JEKIUNA MO KOHCIIEKTaM U y4eOHBIM TTocoOmsiM. Bo BpeMsi caMOoCTOATeIbHOM
npopaboOTKU JEKIIMOHHOIO MarepHuaiga 0co00oe BHUMAaHUE CIEAYeT YAENsATh BO3HHUKIIMM BOIPOCAM,
HENOHSATHBIM TEPMHUHAM, CIIOPHBIM TOYKaM 3peHHs. Bce Takue MOMEHTBHI ClE€QyeT BbLAECIUTH WIN
BBIKUCATh OTHEIBHO JJIs JajbHeHiero oOCYXJE€HUS Ha CEMHUHApCKOM 3aHATHH. B ciyuae
HE00X0IMMOCTH 00pamaThcs K MpenojaBaTeiio 3a KoHcyabTauuel. [TomHbIi CrMCOK IUTepaTyphl
10 JUCLUIUIMHE NPUBEIeH B paboueil mporpaMme TUCLMILIMHBI.

[Ipu u3yueHnn BOTPOCOB, COMEPKAIMXCS B BBOJHOM YacTH MPOTpPaMMBbl, 0c000€ BHUMaHHE
ciefyeT yIeluTh NOHUMAaHHUI0O HAayKM Kak 0COOOro KOMIOHEHTa JyXOBHOH KyJbTYpbl, mpoOieme
KJaccu(uKaluyl HayK, MeCTa €CTECTBO3HAHMS B CHUCTEME HAy4YHOIO IO3HaHUs, OCOOCHHOCTSAM
AMIMPUYECKOTO U TEOPETHUUECKOTO YPOBHEW €CTECTBEHHOHAYyYHOro no3HaHus. CoBpeMeHHas HaykKa
- 3TO CJIO’KHAS 1 MHOT0OOpa3Hasi CUCTEMa OTJEJIbHBIX HaY4HBIX AUCLUUIUIMH. B 3TOH crcremMe MOXXHO
BBIJICJIUTH JIBE CIIEAYIOIINE OCHOBHBIE c(ephl: (hyHIaMEHTAIbHbIE HAYKH W MPUKIAJHbIC HayKu. B
CTPYKTYyp€ €CTECTBEHHOHAY4YHOI'O IIO3HAHMsI YETKO BBIIEIAIOTCA JBa YPOBHS I103HABATEIbHOU
JesTeNIbHOCTH. [1epBblil - 3TO AIMIMPUYECKUN YPOBEHb, K KOTOPOMY OTHOCSATCSI IIPUEMBI, METO/bI U
¢opMBl TO3HAHUSA, CBSI3aHHBIE C HEMNOCPEACTBEHHBIM OTPAKEHHEM OOBEKTa, NPAKTHUYECKUM
B3aMMOJICHICTBHEM C HHUM uYelloBeKa. Ha 3TOM ypoBHE NPOMCXOTUT HAKOIUICHHWE, (QHKcanus,
IpyNIUpPOBKa M 0000OLIEHME HCXOAHOIO MaTepuajga s IOCTPOEHHS OIOCPEIOBAHHOIO,
TEOPETUYECKOI0 3HAHMUS.

Bropoii ypoBeHp - Teopernueckuii. K HeMy OTHOCATCS Bce T€ BHIbI M METOIBI
MO3HABATEJILHON JIEATENbHOCTH U CIOCOObI OpraHU3aluy 3HAHMS, KOTOPbIE XapaKTepU3ylTCa TOU
WIA WHOM CTENEeHbIO ONOCPENIOBAHHOCTH M 00ECIeYMBAIOT CO3JaHHE, MOCTPOEHHE M pa3paboTKy
Hay4YHOW TEOpUU KaK JIOTUYECKH OPraHU30BaHHOTO 3HAHMS 00 0OBEKTUBHBIX 3aKOHAX, OOIINX CBA3SIX
Y OTHOUICHUSX MPEIMETHBIX o0siacTel JaHHOM Hayku. Teopus - 3T0 BbIciIas (hopMa MO3HAHMS.

B wucropum ecTecTBO3HaHMS UETKO BBIJIEISIIOTCS DSBOJIOLMOHHBIE M PEBOJIIOLUOHHbBIE
nepuoJibl pa3BuTHs. PeBosonny B €CTECTBO3HAHUM CBSA3aHbI C U3MEHEHUSIMH CIIOCOOOB MO3HAHUA,
T.. ILEJIOCTHOW CHUCTEMBbl CpPEICTB HAay4YHO-HCCIEAOBATEIbCKON JESITENbHOCTH, IPU3BAHHOMN
BOCTIPOM3BOANTh COJEpXKaHUE, CYIIHOCTh, KadeCTBEHHOE CBoeoOpa3ue IesnocTHoro ‘'cpesa'
OOBEKTUBHON pEaIbHOCTH; OCHOBAHUE 3TOM CUCTEMBI BBICTYNAIOT NPUHLMUIBI (PyHIAaMEHTaIbHON
TEOPHH B €MHCTBE C METOJIOJIOTMUYECKUMH YCTAHOBKAMH TO3HAHUS B JIaHHON Hayke ( WM Tpymie
HayK). DTall Hay4yHOH pEBOJIIOIMH CMEHSIETCS IMEPHOJOM SBOJIIOIMOHHOIO pa3BUTHS Hayku. Ha
HBOJIIOLIMOHHOM JTalleé CBOErO PAa3BUTHUS HAayKa ONUPAETCA Ha CIOXHUBIIMICSI B XOAE HAy4HOU
PEBOJIIOLIMKA  HOBBIM crnoco0 mo3HaHus (mapagurMmy, (yHIaMEHTalIbHYI0 TEOpHI0), OCHOBAHUSA
KOTOPOTO MPUHUMAIOTCS YYEHBIMH YXe O0e3 CYIIECTBEHHONW KpPUTHKH, KaK HOBBIH, MOIIHBIA U
JICHCTBEHHBI NHCTPYMEHT MO3HAHUS.

B npeBHerpeueckoii kynpType B YII Beke 1o H.3. ¢opmupyercs uaes o HEOOXOAUMOCTH
MOJIyYEHUs JI0Ka3aTeIbHOr0, 0OOCHOBAaHHOIO M CHUCTEMAaTHYECKOT0 3HAHUS O MUpPE, MOCTYKUBIIAs
VCXOJHOH OCHOBOHM AJI IpPEBpALICHMs JTOHAYYHOrO IO3HAHUS NMPHUPOAbI B HayyHoe. B aHTHUYHOM
KyJIbType TNPOUCXOAUT (OPMUPOBAHHME IEPBOM HAYYHOM KapTHHBI MHpPa, KOHILEHTPUPOBAHHO
BOIUIOLIICHHON B MeXaHHKe, (U3MKE W KOCMOJOTMH ApPHUCTOTENS U TEOLEHTPUUECKOH cucreme
[TTonemes. B Cpennue Beka CTUXUWHO-3MIUPUYECKOE MMO3HAHUE MPHUPOJIBI BO MHOTOM, XOTS U HE
MIOJIHOCTBIO, NPEBPAIIAETCS B MPHUJIATOK TEOJIOTMH M CXOJACTHKU ( acTpOJIOTHA. aJIXUMHUS U Jp.).
BMmecre ¢ TeM cpeqHEBEKOBbE XapaKTepU3YeTCsl W IMPOJIOJDKEHHUEM HAKOIUIEHUS SMIIHPHYECKHX
(dakTOB U 0000IEHHI, TEXHUUECKOTO OIbITa U MACTEPCTBA.

B XVIII B. ecTecTBO3HAaHME BCTYMAET B JIOXY 3BOJIOLMOHHOIO pa3BuTusa. B mepsoi



nosopuHe XVYIII B. MOpOUCXOAMIIO YTBEPXKACHUE KIACCUYECKOM MEXAaHMKM B  KAaueCTBE
TOCHOJACTBYIOIIEH TEOPUHU B CHUCTEME €CTeCTBO3HaHMS. OHO OCYIIECTBISUIOCH IO JIBYM TJIaBHBIM
HanpaBieHusiM. [lepBoe cBsizaHO ¢ 00OCHOBaHWEM MPUHIUIIOB TEOPHH M COBEPIICHCTBOBAHUEM €€
MaTeMaTH4YecKoro ammapara (pa3padoTka aHAIMTHYECKOTO anrmapara MeXaHuku B Tpynax JI. Ditnepa,
K. Hamambepa, . bepunymmm, XK. Jlarpamxa u ap.). Bropoe - ¢ yTBepKIEHHEM CHUCTEMBbI
METOJIOJIOTUYECKUX YCTAaHOBOK KJIACCHYECKOM MEXaHUKH, KOTOpoe B mepBoil nosjoBuHe XY B.
OCYIIECTBIISUIOCh TpEXJAe BCero B OOopbOe HBIOTOHHMAHCTBA C KapTe3wmaHcTBOM ( ydeHueM P.
Hekapra). Ha 0a3e MeETOIONOTMYECKUX YCTAHOBOK KJIACCHMYECKOW (U3MKH M KIACCHYCCKOM
aCTPOHOMUH CKJIAJIbIBAJIaCh BTOpAsi HAyYHasi KAPTUHA MUPA.

KopoTko oxapakTepuzyeM METOJ0JOTHYECKHE YCTAHOBKHM KiaccHuecko ¢usmku. K Hum
CJe1yeT OTHECTH CJICIYIOIINE METOI0JIOTHYECKUE MTPEACTABICHHUS:

O NpU3HaHNE OOBEKTUBHOTO CYIECTBOBAHUS (PU3NUIECKOTO MHPA;

O "abcTpakTHBIM 00pa3 cBOOOIHBIX O0BEKTOB", MPEIMETOICHTPHUYECKOE BHJICHHE MUPA,
Ka)XJIbII TPEIMET pacCMaTPUBACTCS B OTPHIBE OT €T0 CUCTEMHBIX CBSI3€ii;

O aTOMHUCTHYECKass KOHLEHIUS: MHpP COCTOMT M3 aTOMOB - MEJbYANIINX HEIEITUMBIX
YaCTHIL; Ha 3TOH OCHOBE (POPMUPYETCS] AaTOMHO-MOJIEKYJISIPHOE yIeHUE B (PU3UKE U XUMHU:

O JAMJacoBCKUN  NeTepMUHM3M (  OTpHIIAHWE OOBEKTUBHOTO  CYIIECTBOBAHUS

CHy‘I&ﬁHOCTH W BBITCKAOINKUC K3 HETO0 IPCACTABICHUA O a0COJIFOTHBIX IMPOTrHOCTUYCCKUX
BO3MOXXHOCTAX HaYKI/I);

0 NPU3HAHUE UCYEPIIBIBAIONICH T03HABAEMOCTH MU,

O OCHOBa M KPUTEPH TMO3HAHUS - SKCICPUMEHT, MCCIIEA0BaTeNb CBOOOIEH B BBHIOOpE
YCIIOBHM 3KCIIEPUMEHTA;

O B IIpOIIECCEe MCCIIEOBAaHHUS OOBEKT HE 3aBHCUT OT YCIOBUH MO3HAHHS, BO3ICHCTBHE
cyObeKTa Ha OOBEKT BCET/1a MOXKHO y4eCTh, BHECTH Ha HETO MOMPABKY;

O HOCTYJIAT BO3MOXKHOCTH 00OCOOJICHHS 3JIEMEHTOB (PU3UYECKOTO MHpa: BCE CBOMCTBA
00BEKTa MOTYT IKCIIEPUMEHTAIBLHO OIPEICIATHCS OJTHOBPEMEHHO;

O B IPHUHIMIIE BO3MOXXHO TOJy4eHHE aOCOJIOTHO OOBEKTUBHOTO 3HAHHA, HE
COZICPIKAILIETO CCHUIOK Ha YCIIOBHS TIO3HAHHMS;

O KpPHUTEpUil OOBEKTHBHOCTHU - OTCYTCTBHE CCHUIOK Ha CYOBEKT MO3HAHMS, OJJHO3HAUYHOE
NPUMEHEHHE TIOHITHH, HATISAHOE MOJICTTUPOBAHUE U IP.;

O ¢u3nyeckne 3aKOHBI JOJDKHBI OBITH C(HOPMYIUPOBAHBI Ha SI3BIKE MAaTEMAaTHKH
(mporpamma ["anuiies );

O YBEPEHHOCTh B TOM, YTO CTPYKTYpa MO3HABATEIbHON JAEATEILHOCTH YHUBEpCATbHAS U

KauyeCTBECHHBLIX M3MCHCHHI HE MMpETCPIICBACT, KJIACCHYECKUI MEXaHHMYECKHH CIIOCOO OIMCAaHUS BEUCH
U HCU3MCHCH; U IP.
MeTOI[OHOFquCKHG YCTaHOBKH KJIaCCUYECKOM ACTPOHOMMUHU:

N npu3HaHHe OOBEKTHBHOIO CYIIECTBOBAaHHUS MHpa ACTPOHOMHUYECKHUX OOBEKTOB (
KOCMHUYECKHUX TeJl, UX CUCTEM U BceneHHol B 1ieaom );

N Bcenennast - eauMHCTBeHHa, BeyHas BO BpPEMEHHU, OeckoHeuHa M Oe3rpaHuyYHa B
MIPOCTPAHCTBE;

N Mup, Bcenennas mpeacTaBiseT co00l MEXaHUYECKYHO CHCTEMY MHOXKECTBAa MHUPOB,
MOJOOHBIX HaIlEeH COJTHEYHOM CHCTEME;

N Bcenennas cramuoHapHa; MUP KOCMHYECKHX o0Opa3oBaHMid ( B TOM 4YHCIE U

Bcenennast B 1eiaoM) o0iagaeT HEU3MEHHON CTPYKTYPOM, M3YYEHHE KOTOPOW U SIBJISIETCS TJIaBHOU
3a/1a4yell aCTPOHOMUU;

0 Bcenennas B 1eaoM W B OTAEIBHBIX YacTAX MAaKpPOCKONWYHA, OJHOPOJHA U
M30TPOIHA;
0 Bcenennas  pa3BuBaercs, €€  pa3BUTUE HOCUT  XapakTep  IMOCTENEHHOIO

KOJMYCCTBCHHOI'O 3BOJIIONUOHUPOBAHUA U OCYHICCTBIIACTCA TAK, YTO HC HAPYIIACT €€ CTPYKTYPHYIO
OopraHu3alnuio,

[] @akTOpbl, BBI3BIBAIOLIME HU3MEHEHUS KOCMHUYECKHUX TE€JI, CaMH HCTOPUYECKH HE
U3MEHSIOTCS;
[] OCHOBHOE HamnpaBJI€HUE BOJIIOLMH - CTYIIEHUE U KOHJIEHCALMs MEK3BE3/IHOTO rasa,

arperanysa KOCMUYCCKOT O BEIIECTBA,



U B xope ommcanus CTpykTyp BceneHHOM €€ HMCTOPUYECKHM pa3BUTHUEM MOXKHO

npeHeOpedb, M Kak CIEJICTBHE - IPOTHUBOIIOCTABICHHE KOCMOTOHMYECKHX U  YacTHBIX
ACTPOHOMMYECKHUX IPoOIeM;

O [Ipu3Hanue Mo3HABaEMOCTH MHpPa aCTPOHOMHUYECKHX OOBEKTOB;

O OcHoBa no3HaHus - HAOIIOIEHUE B ONTUYECKUM JHAIa30He;

O B actponomumu HeT cBOOOABI BEIOOpA YCIIOBHH HAOIIOAEHUS, HO IIPHU 3TOM HCXOIWIN

Hn3 TOIrO, 4YTO BJIMAHHC yCJIOBI/Iﬁ MMO3HaHHUA MOXHO CBCCTH K HYJIO, BBCASA COOTBCTCTBYIOIIUC
IIOIIPaBKHU B OKOHYATCIBHOM PE3YJIbTAaTE UCCIICAOBAHUA,

O O060011eHIE SMITUPUYECKOTO MaTepraa OCYIIECTBISETCS CPEICTBAMH KIaCCHYECKOM
MEXaHUKH;
0 CrpyKTypa o3HaBaTeIbHOM I€ATEIbHOCTH B aCTPOHOMHUHU BEUHA U HEU3MEHHA; U JIp.

Pa3zputue GMONOrMYECKOro MO3HAHUSA C 3MOXM AHTMYHOCTH A0 cepeausbl XYII B. Obu10
NEPUOJIOM HAKOIUICHHsS] OOLIMX MPEANOChIIOK U Mepexo/a Ha YPOBEHb CHCTEMATH3MPOBAHHOTO
HaY4YHO-HUCCIIEJOBATENIbCKOI0O Mpolecca, NpeBpalleHns OnoJoruu B HayKy. BaxkHelmuM coObiTHe B
ucropun O6uonorun X1X B. siBusiercst cozganue Y. J[apBUHOM TEOpHH SBOJIOIUH OPraHUYECKOTrO
Mupa. OTa Teopus IO3BOJIMJIA MPEICTABUTH HPOTPECCUBHOE DPA3BUTHE OpPraHUYECKUX (opM Kak
IIPOLIECC IPUCIIOCOOIEHNS OMOJIOTUYECKUX OPraHM3MOB K M3MEHSIOIIMMCS YCIOBHUSIM CpElbl MOJ
BIMSIHUEM €CTECTBEHHOro oTOopa. CeleKuMOHHas TeopHsl sBMUJIach BaXKHeWIed Bexod B
UCTOPUYECKOM PpA3BUTUM  OHOJOIMYECKOrO0 IIO3HAHUS, PEBOJIOLMOHHBIM IpeoO0pa3oBaHHEM
Ouonorun, a wuMa JlapBuHa 1O JOCTOMHCTBY 3aHSJI0O CBOE€ MECTO B IUIESIE BEJIMKHUX
npeoOpa3oBatesiell ecTecTBO3HaHMs. B ocHOBY cBoell Teopuu JlapBUH MOJOXKWI CIEAyIOIUE

IMPUHIMUIIBL:
O HPUHLUI HACJIEACTBEHHOCTH U U3MEHYHUBOCTH;
O IPUHLINI OOPBHOBI 32 CYIIIECTBOBAHUE;
O HPUHIUI €CTECTBEHHOIO 0TOOpA.

B X1X B. cI0XUI1Ch METOI0JIOTMUECKHUE YCTAHOBKU KJIACCUYECKON OMOJIOTHH.

B ux ocHoBe mpusHaHMe OOBEKTHBHOIO, HE3aBUCSILEIO OT CO3HAHUS U BOJIM YEJIOBEKa,
CYIIECTBOBaHHS OpraHumdeckux (opm. B Oumonorumm ropasno ojbine, 4eM B JPYTUX OTpacisx
€CTECTBO3HAHHUSA, COCYIIECTBOBAIM  OOBEKTHUBHO-MICAINCTHYECKAss U  MaTepHaIMCTHYecKas
TPakTOBKM Npupoasl oOwvekTa. Ilo mepe pa3BuTus OMONOIMM CTUXMIHAs MaTepuUallCTUYecKas
OpHUEHTAIUsl YYEHBIX CTaHOBHJIACh Bce Oosee Becomoi. B X1X B. yKpemnsioch mpeicTaBieHHE O
TOM, YTO MUpP OpPTraHUYecKuX (pop™m, MUpP >KMBOrO 00pa3oBaliCsd €CTECTBEHHBIM 00pa3oM, MOPOXKIAECH
MaTepHaIbHON MpUpPoa0il 6e3 mpsMoro 1100 KOCBEHHOTO BMEUIATENbCTBA OTYCTOPOHHUX CHIL.

MeTon0/10THYeCKue YCTAaHOBKM  KJIACCMYECKOM OWOJIOTMM HE TO3BOJISJIM  BBIPA3UTH
TOKJECTBO MPOTUBOMOJIOKHBIX CTOPOH IEIOCTHOTO CUCTEMHOT0 00beKkTa. B pesynbrare, BceoOuiue
XapaKTepUCTHUKU CHCTEMHOM OpraHu3allid BOCHPOM3BOAWIMCH B JIBYX IPOTHBOIIOJIOKHBIX
METOJOJIOTUYECKUX PETYJIATUBAX: PEAYKIHUOHU3M U ILEJIOCTHBIA TOAXOJ; MEXaHUCTHUECKUN
JETEPMUHU3M U TEJEOJIOTHsI; MPOTUBOIOCTABICHUE CTPYKTYPHO-WHBAPUAHTHOIO M T'€HETUKO-
UCTOpHUYECKOro moaxonoB. Kpome Toro, kiaccudyeckoil OMONOTHMM CBOMCTBEHHA OpHEHTAalMs Ha
HEU3MEHHOCTb (DAKTOPOB IBOIIIOIHH.

W, HakoHel, Kjaccudeckas OMOJOrMsS MCXOAWJIA U3 TOTO, YTO CTPYKTypa MO3HaBaTeIbHOMN
NEeSITEIbHOCTH B OMOJIOTMHM HEM3MEHHA, METOJOJIOTUYECKHE YCTAHOBKH OMOJIOTMYECKOro MO3HAHUS
HCTOPUYECKH HE Pa3BUBAIOTCH.

Pybexx X1X-XX BB. 03HaMEHOBAJICSi HOBOM DPEBOJIOLMEN B €CTECTBO3HAHUU, PE3YJIbTaTOM
KOTOPOH SIBUJIOCH CO37aHNE HEKJIACCHUECKOTO €CTECTBO3HAHMS, HOBOH ( TPEThel MO cyYeTy) HayyHOU
KapTUHBl MHpa M HOBBIX CHCTEM METOJOJOTHYECKHX YCTaHOBOK Tmo3HaHusA. ConepikaHueM
peBoMIOIMM B (U3UKE SBUJIOCH CO3JAaHUE JBYX OTHOCHUTEIIBHO CAaMOCTOSITENIBHBIX CIIOCOOOB
onucaHus PU3NUECKUX MPOILIECCOB - PEISITUBUCTCKOTO U KBAHTOBOTO.

[Ipu uTeHuM nuTEepaTypbl cieAyeT oOOpaTUTh BHUMAaHME Ha COJAEp)KAaHHE TaKHX
byHIaMeHTalbHBIX ~ MOHATHM  kak  "coObiTme",  "MHepuuanbHas  cucremMa  orcyera',
"OTHOCUTENBHOCTH",  "OJHOBpEMEHHOCTh  coObITHH",  "uHTepBanm  Bpemenu', '"miuHA",
"IpPOCTPAaHCTBEHHO-BPEMEHHOM HHTepBan", a Takke TakuX (yHIaMEHTAJIbHBIX TOHATHH Kak
NIEKTPOMAarHUTHOE M TPAaBUTALMOHHOE IIOJIS, METPUKA IIPOCTPAaHCTBA-BPEMEHHM, KpUBHU3HA
IPOCTpaHCTBA", PHUMaHOB XapakTep MPOCTPAHCTBEHHO-BPEMEHHOIO KOHTHHYYMa, €IUHCTBO



WHEPIUU, TPAaBUTAIMA W METPUKH MPOCTpaHCTBa-BpeMeHH. Kpome Toro, ciemyer oOpaTHTh
BHUMaHUE Ha COJECPKAHME MCXOAHBIX IOCTYJIATOB CHELUAIBHOW TEOPHUH OTHOCUTENBHOCTH -
MPUHIUIIA OTHOCUTEIBHOCTA M MPUHIUIIA TOCTOSTHCTBA CKOPOCTU CBETAa; U MUCXOJHBIX MOCTYJIATOB
oOmieil Teopuu OTHOCUTENBHOCTH - OOIIero NPHUHILHMIA OTHOCHUTEIBHOCTH U  MPHUHIIMIA
SKBUBAJICHTHOCTH.

KapnuHaneHble W3MEHEHHSI B CHCTEME METOJOJIOTMYECKUX YCTAHOBOK PEISTUBUCTCKOU
¢usuku( MO CPaBHEHHIO C KJIACCHYECKOW) CBSI3aHBI C BBISIBICHUEM 3aBHCHUMOCTH OIMCAHUS
noBeieHus (pU3M4eckux OOBEKTOB OT YCIOBHH MO3HAHUA ( y4YET COCTOSIHMSI JIBUYKEHHUSI CHCTEM
OoTcueTa NpH MPU3HAHUM TOCTOSHCTBA CKOPOCTH CBeTa B Bakyyme). [Ipousonuio u3MeHeHwue
THOCEOJIOTUYECKON TMO3UIMHN CyOBheKTa W OO0BEKTa - MOSBUIACH HEOOXOAMMOCTh YKa3aHUS Ha Ty
CUCTEMY OTCYETa, C TIO3UIIMI KOTOPOI OMUCKIBAETCS UcCienyeMas (pusndeckasi 00J1acThb.

dopMupoBaHHE KBAaHTOBOTO CIrocoba omucaHus Takke HaumHaeTcs B 80-x rr. XI1X B.
WCCJICTIOBAaHNEM 3aKOHOMEPHOCTEH HMHTEHCHUBHOCTH H3IY4YCHHUS aOCONIIOTHO YepHOTo Tema ( Kak
(GYHKIIMM 4acTOTHI KOJICOaHM U TeMIepaTyphl) U CUCTEMATHU3alMed SMIUPUUYECKUX HCCIIeT0BAaHUMN
crekTpoB. [Ipu noAroToBke MarepuagoB 3TOM TEMbBI MOXKHO MCIIOJIB30BaTh, KPOME TOM JIUTEPATYPSI,
KOTOpasi yKa3aHa HaMH, paslieibl U TJaBbl J1I0OOro yueOHuMKAa Mo oOmed (u3uke, B KOTOPBIX
W3JIaraeTcsi COJEp)KaHWE KBAHTOBOM MexaHUkKH. [Ipu MOArOTOBKE PEKOMEHAYETCS OOpaTUTh
BHUMaHUE Ha COJACpPKAHUE IOCTYJIATOB KBAHTOBOM MEXAHUKH, TAaKUX €€ METOJI0JOTMYECKUX
MPUHIIMIIOB KaK MPUHIIMII COOTBETCTBUS M MPUHIUI JTOTOJIHUTEIHLHOCTH, Ha CIIeMU(UKY KBAaHTOBO-
MEXaHHYECKOTO OMHCAHUS (U3NYECKOW PEaTbHOCTH, Ha COJACPKAHHME TAaKUX (QyHIAMEHTAIbHBIX
MOHATUH KBAaHTOBOM (u3MKKM Kak "BosHA". " yactuna", "dwuswdeckas pealbHOCTH', Ha pOJb
M3MEPUTEIIBHBIX MPOIEAYP B KBAHTOBO- MEXaHUYECKOM UCCIICIOBAHUH U JIp.

Cozanue KBAaHTOBOW MEXaHMKM MPHUBEIO K emie Oojiee 3HAYUTEIBHOMY IEPECMOTPY
METOJIOJIOTUYECKUX TPHUHIIUIIOB KIACCUYECKOW (PU3UKH, YeM TOT, KOTOPBIH HMEN MECTO IOCIe
CO3HAHMS CIIEUATBHON U 00IIel Teopuit OTHOCUTENBHOCTH. OCHOBHBIE HAINPABJICHUS, IO KOTOPHIM
MIPOU30IILIO PA3MEXKEBAHUSI METOIO0JIOTUYECKUX TMPUHIIUIIOB KJIACCMYECKON M KBAHTOBOW (DU3WKH:
BBE/ICHME HOBOIO Kjacca MPUHLIMUIHAIBHO CTATUCTUYECKHUX 3aKOHOMEPHOCTEH; HEBO3MOMXHOCTb
MPOBECTH PE3KYI0 TPaHUIy MEXKIy OOBEKTOM © TpuOOpOM U BBEACHHE NPHUHIHUIIA
JOTIOTHUTEIIbHOCTH; HEBO3MOXHOCTh OJJHOBPEMEHHOTO OIPEIETICHHsI BCEX CBOICTB MUKPOOOBEKTa
(MpUHLIMIT HEOTIPEACIICHHOCTH ); HEHATJISTHBIN XapaKTep TEOPETUUECKUX MOJIENIEeH, HEOJHO3HAYHOCTD
yrnoTpeOaeH s MOHATUH, HEOOXOAUMOCTh YKa3bIBaTh Ha YCIOBUS MTO3HAHUS H JIP.

dopMUpOBaHUE PEITSITUBUCTCKOTO M KBAHTOBOT'O CIIOCOOOB OMMCAHMS MOBJIEKIIO 3a COO0H U
[IIyOMHHBIE PEBOIOIIMOHHBIE H3MEHEHHS B CUCTEME aCTPOHOMHUYECKOro nmo3HaHusi XX B. OCHOBHbBIE
HalpaBJeHUs, 10 KOTOPHIM TMPOMU3OIUIO Pa3MEKEBAHUE METOHOJOTMUECKHX  YCTaHOBOK
COBPEMEHHOM, HEKJIACCUYECKON acTpOHOMHUH XX B. M KJIACCUYECKON aCTPOHOMUU CIEAYIOLIHE.

Bo-miepBbIX, 0TKa3 OT MpU3HAHUS HEHM3MEHHOCTH CTPYKTYPhl KOCMHUYECKHX O0Opa3OBaHHM U
noayepkuBaHue (GyHIaMEHTATbHON POJIM CTPYKTYPHOM SBONIONUHN BcenenHoil (BbIaeIeHne MUKPO-,
MakKpo- U MEraMupoB; MPEACTaBICHUE O IETEPMUHAIIMK CTPYKTYphl BceneHHol ee uctopueit u, Kak
CJIEICTBUE, - JOMHUHHUPYIOIIAs pPOJb KOCMOTOHMYECKOTO acCleKTa B CHCTEME aCTPOHOMUYECKOIO
3HAHUS; BBIIBIDKCHHE WICH O HAIMYMU JIE3UHTETPUPYIOIIMX, B3PBIBHBIX MPOIECCOB B IBOJIIOIUHU
KOCMUYECKHX TEI; U Ap.).

Bo-BTOpSHIX, M3MEHEHHUE MPOCTPAHCTBEHHO-BPEMEHHBIX MpEACTaBICHUI (mmest
OTHOCUTEIILHOCTH TOTOJIOTHYECKON CTPYKTYPBI TPOCTPAHCTBA-BPEMEHH) U Jp.).

B-Tpetbux, oTKa3 OT U1eN €AMHCTBEHHOCTH BeeneHHoM.

B-4yeTBepThIX, W3MEHEHUE MPEACTABICHUN 00 SMIUPUUECKOM U TEOPETHYECKOM Oa3ucax
ACTPOHOMHUYECKOTO TO3HAHUS, IBHOE BBEJICHHE MPECTABICHUS O HEOOXOAMMOCTH ydeTa "yCIOBHI
MO3HaHUA" ¥ IEPUOAMYECKON CMEHBI ACTPOHOMHUYECKHIX CIIOCOOOB OTMCAHUS.

CoBpeMeHHas peNsITUBUCTCKAs KOCMOJIOTHS 00J1a/1aeT MOITHBIM TEOPETHYECKUM anmapaTomM
JUIsl TIOCTPOEHMSI MOJIENe, BOCIIPOU3BOIAIIMX 3BOJIIOIMIO Hamiel BceneHHoOW, HauMHas ¢ a0Jei
CEeKYHJbI BIUIOTH /IO HACTOSIIETO BpEeMEHH. 3HaHUS 00 3BoMrONMU BceneHHOW - OoT 0Opa3oBaHUs
DIIEMEHTApHBIX YacTUIl [0 OOpa30BaHUs 3BE3/, TaJaKTHUK, IUIAHETHBIX CHCTEM - MOCTENEHHO
BBICTPAWBAIOTCS B JIOCTATOYHO CTPOMHYIO U HEMTPOTUBOPEUNBYIO KAPTHHY.

Bo Bropo#i monoBuHe XX B. MOUCTHUHE paaUKaIbHBIE MpPeoOpa3oBaHUS MPOU3OILIH B
MOJIEKYJIApHON Omosioruu. OCHOBHBIE HaIpaBICHUS WM3MEHEHUS METOOJIOTHYECKUX YCTaHOBOK



Ounonoruveckoro mo3Hanus B XX B. CICIYIOIIHE:

Bo-niepBrix, (opmupyeTrcs KauecTBEHHO HOBOE TpeJCTaBleHHe OOBEKTa IO3HAHUS -
MOJIMCUCTEMHOE BUIEHUE OMOIOTHYECKOT0 MHUpPa, OTKA3 OT MOHOLIEHTPU3Ma M OPraHU3MOLIEHTpU3MA
B [10J1b3Y MOJULEHTPU3MA U MONYJISLIUOHHOIO CTUJISI MBIILIJICHUSI.

Bo-BTOpBIX, CKIIaAbIBaeTCs KAueCTBEHHO HOBAs THOCEOJIOTMYECKas CUTyalus, TpeOyroas
SBHOT'O yKa3aHUs Ha YCJIOBUS [TO3HAHUS, HA OCOOEHHOCTU CYObEKT-00bEKTHBIX OTHOILICHUH.

B-TpeTbux, ycTaHOBIIEHUE AUATIEKTUYECKOTO €IMHCTBA PaHEe IPOTUBOIOCTABIISBIIMXCS APYT
IpYry  TOAXOI0B  (€IMHCTBO  OINHUCATENBbHO-KIACCU(DUIMPYIOMIET0O U OOBSICHUTEIBHO-
HOMOTETHYECKOI'0;  OINEpalluii  pacwiEHEHUs, PEIyKLUUMU C MpOLEecCaMd HMHTErPUPYIOLIErO
BOCIPOM3BOJCTBA IEJIOCTHOCTH; CTPYKTYPHOTO M HCTOPUYECKOTO MOIXO0J0B; (DYHKIHMOHAIBHO-
LIEJIEBOIO U CTATUCTUYECKU-BEPOSTHOCTHOTO U [Ip.).

B-yeTtBepThiX, yriyOjieHWE €IWHCTBA HMIHMPUYECKUX HCCIEIOBAaHUI C  MPOLIECCOM
MHTCHCUBHOW TEOpETHU3alMU OHMOJIOTMYECKOTO 3HAHUS, BKIIOYAIOMIMM €ro (opMaln3anuio,
MaTeMaTu3aluio, aKCHOMATU3aL1I0, METOAO0JIOTU3AIUIO U J.

CoBpemeHHast OMOJIOTHSI CTOHT, MTO-BUIMMOMY, Ha TIOPOTe IIOHMMAHUS MOJICKYJISIPHBIX OCHOB
CYILIHOCTH YKHBOI'O YTO IO3BOJMUT PEBOJIIOIMOHU3UPOBATH MEIULMHY, CEIbCKOE XO3SIICTBO, cam
o0pa3 *u3HU 4esoBeka. KauecTBEHHO HOBBIE MOAXOAbl HAMETHIIMCh B PEIICHUU JIBYX Ba)KHEHIIMX
MHUPOBO33pEHYECKUX MPoOiIeM - mpolieMe MPOUCXOXKICHUS KU3HU U MpoOiieMe MPOUCXOKACHUS
YeNoBeKa (aHTPOIOCOIIMOTeHE3a).

MupoBo33peHyeckasi HalleJIeHHOCTh OMOJIOTHH pealn3yeTcs B ABYX HalpaBICHUIX:

1) Ha yenoBeka, Ha BBIABIEHUE B3aUMOCBS3EH OMOJIOTHYECKOTO U COLMAIBHOTO B YEIIOBEKE;
Croco00B (PYHKIIMOHUPOBAHUSI OMOJIOTHYECKOTO B COIMAIBLHOM. Bcee B Oosiblliel CTENEHU YEIOBEK
CTaHOBUTCS UCXOJHOM "TOUYKOI oTcyeTa" OMONIOrHUECKON HAyKH, OT HEro, JIJIsl Hero U Ha Hero Oyer
HEIOCPEJICTBEHHO OPUEHTUPOBATHCSI I03HAHUE KUBOTO.

2)Ha MHUp, Ha BBISBJICHHE 3aKOHOMEPHOCTEH BKJIIOYEHHOCTH HBOTO B HBOIIOLHIO
Bcenennoi, nmepcrekTuB OMOIIOTHYECKOTO MHUpa B PA3BUTUN MUpPAa KOCMHUYECKOTO. JTO HAIlPaBICHHUE
pacKpbIBaeTCs, MPEXK/IE BCErO, Yepe3 B3aMMOCBA3h OUOJIOTMUECKUX M aCTPOHOMHUYECKUX HAYK.

K pazneny "Camoopranusanus B )KMBOW U HEKUBOH npupoje”

OnHO W3 HOBEHIIMX MHTEIPATUBHBIX HAINPABIECHUNA B COBPEMEHHOM €CTECTBO3HAHUU -
CUHEpreTHKa, Teopus camoopraHuzannu. KopoTko U ynpoIieHHO CyTh 3TOH TEOPUU B CIIETYIOLIEM.
Bcenennass mpezncraBisier u3 cebs MHOXKECTBO cucTeM. M JMIIb HEKOTOpble M3 HUX MOTYT
TPAKTOBATHCS KaK 3aMKHYTHIE CUCTEMBI, Kak MexaHu3Mbl. Bo BeenenHnoit Takux " 3akpbIThIX" cucteM
MeHBIIMHCTBO. [lomaBrnsroniee OOMBIIMHCTBO peajbHBIX CUCTEM OTKPBITHIE - ATO 3HAYHT, YTO OHH
0OMEHHMBAIOTCSI SHEPTHEH, BEIIECTBOM U WH(poOpMaImeil ¢ okpyxaromei cpemoit. K Takoro pona
cucTeMaM OTHOCATCS, TpexJe Bcero, OMOJOTMYEeCKWe U coluanbHble cuctembl. Ho ecnn
00JBIIMHCTBO cucTeM BceneHHOM HOCAT OTKPBITHIN XapakTep, TO 3TO 3HAYUT, 4yTO BO BceneHHOMU
JTOMHUHHUPYIOT HE CTaOMIBHOCTh U paBHOBECHUE, & HEYCTOMYNBOCTh U HEPABHOBECHOCTh. B OTKPBITHIX
CUCTEMaxX CYHIECTBYIOT (hIyKTyal[MOHHBIE Mpouecchl. MHOra (aykTyanus MOXKeT cTaTh HACTOJIBKO
CUJIBHOW (HampHuMep, eCM CYIIECTBYET MOJOXKUTeNbHas oOpaTHas CBSI3b), YTO CYIIECTBOBABILAS
IpekKJe OpraHu3alusi HE BBIAEPKMBAET M paspyllaerci. B 3TOT meperoMHbII MOMEHT (TOYka
OudypKaum) MPUHIUIHAILHO HEBO3MOXKHO CKa3aTh, B KAKOM HAIMpaBICHUH OyIeT MPOUCXOAMUTH
JanbHeWIee pa3BUTHE: CTAHET JIU COCTOSIHUE CUCTEMbl XaOTHUECKUM WJIM OHA NEpelIeT Ha HOBBIMH,
6oJiee BHICOKUI YPOBEHb YIOPSAAOYEHHOCTH U OpraHu3anuu ((ha3oBble MEepexobl U IUCCUITaTUBHBIC
CTPYKTYpHI - JIa3epHbIE IMy4YKH, HEYCTOMYMBOCTH IJIa3Mbl, SIBJIEHUS (arrepa, XUMUYECKUE BOJIHBI,
CTPYKTYPHI B XKHAKOCTSAX U Jp.). JpyrumMu cIoBaMu, B COCTOSIHUSX, JAIIEKUX OT paBHOBECHS, OUYCHb
cnalbple BO3MYIIEHUS MOTYT YCHUJIMBAThCS JO THTAHTCKUX BOJIH, Pa3pyLIAIOIIUX CIOXKHUBIIYIOCS
CTPYKTYPY U CHOCOOCTBYIOIIUX PATUKAIBHOMY KaU€CTBEHHOMY U3MEHEHUIO 3TON CTPYKTYpPHI

I'maBHas uzaes CHHEPreTUKHU - 3TO HJES O BO3MOXKHOCTH CIIOHTAHHOTO BO3HHKHOBEHMS
Hopsi/IKa U OpTaHu3alMy U3 OecropsaKa U Xaoca B pe3ysbTaTe Mpolecca CaMOOpraHU3aluH.

Ha py6exxe XX1 B. ecrecTBO3HaHUE, MMO-BUIUMOMY, BCTYAET B HOBYIO HCTOPHUYECKYIO (ha3y
CBOETO Pa3BUTHs - HA YPOBEHb ITOCTHEKJIACCUYECKON HAYKH.

JUis  TOCTHEKJIaCCMYECKOW HAyKM  XapaKTepHO BBIABIDKEHHWE Ha TMEpBBIM  IUIaH
MEXIUCIUTUTMHAPHBIX, KOMIUIEKCHBIX U MPOOJIEMHO-OPUEHTUPOBOYHBIX (OPM HCCIIET0BATEIHCKOM
NesTeNIbHOCTH. Bee daimie B ompeneneHuM MO3HABAaTENbHBIX LeJe HayKd HAayMHAIOT Wrparh



pEIIAoNIyI0 POJIb HE BHYTPUHAYUYHBIC IENTH, a eI SKOHOMHYECKOTO M COIMATBHO-TIOJUTHYECKOTO
xapakrepa. OObeKTaMH COBPEMEHHBIX MEXIUCIUIUTMHAPHBIX MCCICOBAHNN BCE Yalle CTAaHOBSATCS
VHUKQJIbHBIE CHCTEMBI, XapaKTePU3YIONINECs OTKPBITOCTBI0O W camopa3ButueM. CTaHOBIIEHUE
MOCTHEKJIACCUYECKOW  HAyKH  TNPUBOJUT K  HM3MCHCHUIO  METOJIOJIOTHYECKUX  yYCTAaHOBOK
€CTECTBCHHOHAYYHOTO ITO3HAHUS:

0 bopMupyOTCS 0COOBIE CIIOCOOBI ONMUCAHUS M TPEICKAa3aHUsI BO3MOXKHBIX COCTOSHHM
pa3BHUBAIOIIETOCS O0BEKTA - MIOCTPOSHUE CIIEHAPUEB BO3MOXKHBIX JIMHUN Pa3BUTHS CUCTEMBI ( B TOM
YUCJIE U B TOYKaX OMQypKaIum):

0 ujeal MOCTPOCHHSI TECOPHH KaK aKCMOMATUYECKO-IEAYKTHMBHOW CHCTEMBI BCE YaIlle
COYETaeTCs] C CO3JaHHMEM KOHKYPUPYIOIIUX TEOPETUYECKUX OIMCAaHWH, OCHOBaHHBIX HA METOJax
anmpOKCUMAIIUN, KOMITBIOTEPHBIX TPOrpaMMax | T.J1.

l B €CTCCTBO3HAHUHM BCC 4Yalll€ IMPUMCHAIOTCA METO/bI HCTOpI/I‘IeCKOI;'I PEKOHCTPYKIUU
06’beKTa, CJIOXKUBIIMCCA B TYMAHUTAPHOM 3HAHUU;
l II0 OTHOIICHHWIO K Pa3sBUBAIOIIHUMCIA 00BbeKTaM HW3MEHsAEeTCI | cTparerusa

SKCHCPUMCHTAJILHOTO HUCCICAOBAHUA: PE3YJIbTAThl SKCIICPUMCHTOB C 06'beKTOM, HaxXoaaIMMCsa Ha
Pa3HbIX JSTallaXx pPa3BUTHUA, MOI'YT OBITH COIVIACOBAHBI TOJBKO C YUYETOM BEPOATHOCTHBIX JIMHHIN
9BOJJIIOIIMHU CUCTCMBI, OCOOCHHO 3TO OTHOCHTCS K CUCTCMaM, CYHICCTBYIOIIMM JIMIOb B OJHOM
OK3CMILIAPE - OHU Tp€6y1-OT H 0co0oii CTPATCTUU 3KCIICPUMCHTAIIBHOTO UCCICA0OBAHUSA, ITOCKOJIBKY
HCET BO3MOXXHOCTH BOCHIPOU3BOANUTD IICPBOHAYAIIbHBIC COCTOSHHA TAKOI'O O6”beKTa;

[ HET CB060[[I)I BI)I60pa OKCIICPUMCHTA € CUCTEMaMH, B KOTOPBIC HCIIOCPCACTBCHHO
BKJIFOYCH YCJIIOBCK,
[ HU3MCHAIOTCA MPEACTABIICHUA KIACCHUYCCKOIr0 M HCKJIACCHUUYCCKOIo C€CTCCTBO3HAHUA O

IICHHOCTHO HEWTPAJIbHOM XapaKTepe HayyHOI'O HMCCIICOBAHUS - COBPEMEHHBIC CIIOCOOBI OMUCAHUS
00BbEeKTOB (OCOOEGHHO TaKUX, B KOTOpPBIE HEMOCPEACTBEHHO BKJIIOYEH CaM YEJIOBEK) HE TOJIBKO
JIOMYCKAIOT, HO JaXe MPEIIojaraloT BBEICHHE aKCHOJOTHMYECKHX (AaKTOPOB B COACPIKAaHUEC U
CTPYKTYpY criocoba onucanus ( 3TUKa HAYKH, COIIMATIbHAsI SKCIIEPTH3a IIPOTPaMM H JIp.).

Ectb Bce OCHOBaHWSI CYHMTaTh, YTO 10 MEpE NaJIbHEHIIEr0 pa3BUTHS HAYKH BCE OTH
COBPEMEHHBIE OCOOCHHOCTH €CTECTBEHHOHAYYHOTO MO3HAHMs OyIyT MpOSBIATH ceOsi B emie Ooiee
KOHTPACTHBIX M OYEBUIHBIX (OopMax.

10 Hepeqeﬂb l/lH(l)OpMaIll/[OHHbIX TeXHOHOFI/Iﬁ, HCIIOJB3YEMBIX INPH OCYIIECTBJICHHU
06p330BaTe.]'[bHOF0 nmpouecca 1mo JUCHMIUVIMHE, BKJIKO4Yasg I€peYeHb IPOrpaMmMHOro
o0ecrnevyeHus u I/[Hq)OpMaIII/IOHHI)IX CIIPAaBOYHBIX CUCTEM

[IpenycMOTpeHO HCIOJIb30BaHHE TEXHUYECKUX CPEICTB KOHTPOJS — KOHTPOJIbHO-00yJaromei
pOTPaMMBbI Ha «BBIXO/IE» KAXKIOTO MOJIYJS OIEHHBAECT MNEPCOHAIBbHBIE YUeOHBIE TOCTHKCHUS
CTYAECHTOB (KOMIIbIOTEPHOE TECTUPOBAHHUE).

KonTponbHo-Tectupyromas nmporpamMmma «Tect-2000%;

KontponbsHo-00yyaromas nporpamma «My testy;

KommnekT criaiioB-npe3eHTanui Juisl JEKIUH 1 TPaKTHYECKUX 3aHATHIM;

KomruiekT yueOHbIX (PUIBMOB 10 TEMAaTUKE YI€OHOW TUCIUTUINHBI.

B mpouiecce NEKIIMOHHBIX U MPAKTHYECKHUX 3aHATUN HCHOJb3YeTCs CIeAyIolee MporpaMMHOE
oOecrieyeHue:

- MpOTpaMMBbI, 00eCTIeYnBaIOIINE TOCTYI B ceTh MHTEepHET (Hanmpumep, «Google chromey);

- MpOTpaMMmbl, AEMOHCTpAIMH BHAECO MaTepuanoB (Hampumep, mpourpeiBarens «Windows
Media Player»);

- TporpamMmbl ISl JAEMOHCTpalldd W CO3JaHus Tpe3eHTauui (Hampumep, «Microsoft
PowerPoint»);



11 Onucanue MaTepHaJbHO-TeXHH4YECKOH 0a3bl, HeOOXOAMMOM IJIs OCYHIeCTBJICHHS
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

B kauectBe MaTepHalbHO-TEXHUYECKOTO 00ECHEYEHUs JUCLUIUIMHBI  HCIIOJIb3YHOTCS
CIEeNYIOIE MYJIbTUMEAUMHBIE CPEACTBA: KOMIIBIOTEDP, IPOECKTOP, WUIIOCTPATUBHBIA MaTepHal K
JekuusiM (mpe3eHTanuu B mporpamme Power Point).

JIeKUMOHHBIE  3aHATHUA IPOBOIATCA B MYJbTUMEAMMHOW  ayIUTOPUH, OCHALICHHOU
KOMIIBIOTEPOM M INpOeKTOpoM. Kaxknas nexkuus CcOnpoBOXKIAETCS MpE3eHTAlUel, coaeprKaluen
KpPaTKUI TEOPETUYECKUM MaTepHUal U WIUIIOCTPATUBHBIN MaTepuan. Kaxaas npe3eHTanus nocrpoeHa
IO CleqyroleMy Ia0JIoHy: Ha3BaHHWE JIEKIMOHHOIO 3aHATHS, LeNb W 33Jayd JICKLUH, KpaTKoe
coJIepKaHue TPEIbIIYIIEH JSKIUH (P HEOOXOAMMOCTH ), TCOPETUUECKH MaTepual (pa3ouT Ha JiBe
YacTU C y4eTOM IEepeMEHbl), B KOHIE MPUBEICHbI UTOI'M JIEKLIMOHHOTO 3aHATHsA, 0003HaUeHa TeMa
CIIEYIOLIEH JICKLIIUH, a TAKXKE BOIPOCHI U 3aJaHUs JUIsl CAaMOCTOATEIBHOTO u3ydeHus. [Ipesenranumn
1O JIEKIIMOHHOMY KypCy pa3OMUThI 110 T€MaM, IO OTIEJIBHO B3SITOH TeMEe MOXET ObITh HECKOJIBKO
JICKIIUM.

Ha3Banus u nepeyeHb y4yeOHBIX U JOKYMEHTAJIbHBIX (UIBMOB, UMEIOIUXCA B (PUIBMOTEKE
kadenpsl.

1.1 Anoxkanuncuc 3emin.

1.2 Anckue [lnaneTsr.

1.3 Anokanuncuc Kamennoro Beka.

1.4 AtmaaTtuna.

1.5 Araka Actepousa.

1.6. bepmyackuii TpeyroyibHuUK.

1.7. Bonbiioi B3peIB.

1.8. B Hempax 3emmu.

2. MexaHuka.

2.1. Ilpunnun I'rolirenca.

2.2. ®a3a kosebaHuM.

2.3. JIBmKeHue 1Mo JeCTBUEM CHITBI TSHKECTH.
2.4. Jlucniepcus U paccessHUE CBETa.

2.5. ludpakuus ceera.

2.6. OnwiT KaBenauina.

2.7. HenuneliHas onTHKA.

2.8. JlaBnenue cBeTa.

2.9. JlromuHecHeHIUS.

2.10 UK-u3nyuenue.

2.11 IlonHoe BHYTpEHHEE OTPaKEHHE.

3. Tepmonunamuka. OnTuka.

3.1 JIpoccenupoBaHue apoB U ra3os.

3.2 Tpu cOCTOSTHUS BEILIECTBA.

3.3 Jledopmarusi KpUCTAIIIOB.

3.4 DOuTponus.

4. Snepnas pusnka.

4.1 CTOJIKHOBEHHUE YaCTHIL.

4.2 Ucropwus OTKpBITHS 3aKOHOB (oTOdhPeKTa.
4.3 B3auMopeicTBrE 371€MEHTAapPHBIX YaCTHII.
4.4 lledekTt macc.

4.5 UcnyckaHue U MOTJIOUIEHUE CBETa aTOMaMHU.
4.6 S nepHbie peakiuy.

5. buosnorus.

5.1. I1yTe 3BOMIOIMH.

5.2 MeaBexnbs dronesl.

5.3 CyxomnyTHbI€ KUTHI.



5.4 Bpenurenu neca.

5.5 JIBmkeHUE pacTCHUM.

5.6 J)Ku3Hb KIeTKH.

5.7. OcHOBBI OMOMEXAHUKHU.

5.8 Pukkercuu.

5.9. DMOpHOHAIBHOE Pa3BUTHE MTHII.

5.10. Perymnsiius 6HMOIOTHYECKHUX TTPOLIECCOB.

5.11. HacnencTBeHHOCTD U cpena.

5.12 OcHOBHBIE 3aKOHBI HACJICICTBEHHOCTH.

5.13 XpomMocomHas TeopHus HACIEACTBEHHOCTH.

5.14 XpoMOCOMBI U HHIUBUAYAIbHOE Pa3BUTHE OPraHU3MA.
6. I'eonorust buonorusi. AHTpONIOTeHE3.

6.1 Ucropus 3emin. @opmupoBanue Hauero mupa. Heyromonnas 3emis.
6.2 Uctopus 3emun. DopmupoBaHue Haiiero Mmupa. PoxaeHue miaHeTsl.
6.3 Uctopus 3emnu. ®opmupoBanue Hamiero Mmupa. CTOIKHOBEHHE KOHTUHEHTOB.
6.4 Uctopus 3emnn. ®opmupoBaHue Hailero mupa. JKupas riasera.
6.5 YenoBeueckas paca.

6.6. 3aragka JIHK — moucku Angama.

6.7. HeBugumblii Mup.

7. Xumusi.

7.1 BzaumoselicTBHE KUCIOPO/Ia C BOJOPOIOM.

7.2 3anan Kubanpunya.

7.3 BoccraHoBieHHE TIEpMaHramMara Kausl.

7.4 bnaropoaHblie Ta3bl.

7.5. DHepreTuka XMUMHUYECKUX MPOLIECCOB.

7.6. AncopOmwst.

7.7 T'opeHue Maraus B apax BOJIbI.

7.8 KoMIuiekCHbIE COSTMHEHUSI.

7.9 Koppo3us MeTauios.

7.10 OKHMCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIUU.

7.11 CkopoCTh XUMHUYECKHUX PEAKITHIA.

7.12 XuMus npoJyBKU BaHH.

7.13 XuMudeckasi IPOMBIIUIEHHOCTh U OXpaHa CPE/bl.

7.14 Cymika.

8 KoHTpOJb COCTOSIHUS OKPYIKAIOIIEH Cpebl.

9 OxpaHa OKpYKArOIICH CPEJIbI.

10.HoBblit 60716111011 B3pHIB.

11. Cto Bennualimnx OTKPHITHI B T€HETHKE.

12. Cro Bennuaimux OTKPHITUH B (pU3HKE.

13. Cro BenMuaiInX OTKPHITUN B XMMHH.

14. Cro Bennuaimux OTKPHITUI B OMOJIOTHH.

12 Unble cBeleHUs M (WJIM) MATEPUAJIBI

12.1. Oco0eHHOCTH peanu3anuu AUCHUILIMHBI VISl HHBAJIHM/I0B U JIUL C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMHU 3/10POBbSI

Jis  oOecnedeHus oOpa3oBaHMS MHBAJIUAOB U OOyYarOIIMXCS C  OTPaHUYEHHBIMU
BO3MOXHOCTSIMM 3/I0POBbsl  pa3pabaThIBaeTCsl aJanTUpoBaHHAas oOpa3oBaTeNbHas Iporpamma,
WHAUBUAYAJIbHBIN y4eOHBIH IJIaH C Y4€TOM OCOOEHHOCTEM HX MNCHUXO(PHU3NYECKOTO pa3BUTHS U



COCTOSIHMSL 3J0pOBbs, B YAaCTHOCTH, IIPUMEHSETCS WHIUBUIYAIbHBIM IIOAXOJ K OCBOCHHUIO
JUCLUIUIMHBI, WHAMBUIYyalbHbIE 3aJaHus: pedeparbl, MUCbMEHHbIE paOOThl U, HAOOOPOT, TOIBKO
YCTHBIC OTBETHI U JUAJIOTH, HHIUBUAYaJIbHbIC KOHCYIbTAIIUH, UCIIOIB30BaHUE TUKTO(POHA U APYrUX
3aMACHIBAIOLINX CPEIACTB AJI BOCIPOU3BEACHUS JIEKIIMOHHOTO U CEMUHAPCKOI0 MaTepuana.

s ocymecTBiueHus NpOUEAYyp TEKYLIEro KOHTPOJISL YCIIEBAEMOCTH U IIPOMEKYTOYHOMU
aTTecTallud OOy4aroIMXCsl WHBAIMJOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3]0POBbS
YCTAQHABJIMBAIOTCS  QJAlTUPOBaHHbIE  (OPMBI  MPOBEACHHS C  YY4E€TOM  WHAMBHIYaTbHBIX
NCUXO(HU3HOIOTNYECKUX OCOOCHHOCTEN:

- JUIS1 JIAL C HapyIIEHUEeM 3pEHHsI 3aJaHHs TPEUIaratoTcs C YKpYIHEHHBIM HIPUPTOM,

- JJIA JIML ¢ HapyIIEHUEM ClIyXa — OLICHOYHBIE CPEICTBA NPEAOCTABIISIIOTCS B IMUCbMEHHON
¢dopme ¢ BO3MOKHOCTBIO 3aMEHBI YCTHOT'O OTBETA Ha MUCHbMEHHBIH,

- 48 JMI C HapyLleHMEM OIOpHO-ABMraTeIbHOIO ammapara JBUIaTesbHble (OpPMbI
OLICHOYHBIX CpPEACTB 3aMEHSIOTCS Ha MNUCHMEHHBIC/YCTHBIE C HCKIIOUYEHUEM JBUTATEIbHOU
AKTUBHOCTH.

[Tpr HEOOXOIMMOCTH CTYIEHTY-MHBAJIHMIY IPEIOCTABISIETCS JOMOJIHUTEIBHOE BpeMs JUis
BBITIOJIHEHUS 3a1aHHUS.

IIpy BBIONMHEHUH 3aJaHMM JUIsL BCEX TPYII JIMI C OIPAHMYEHHBIMUA BO3MOXKHOCTSIMH
3I0pPOBbsl  JIOIIYCKAa€TCsl IPUCYTCTBUE WHIUMBUAYAIBHOIO ITOMOIIHUKA-CONPOBOXKIAIOLIETO IS
OKa3aHMsl TEXHUYECKOH mMomomu B O(GOPMIEHHH pE3yJIbTaTOB NPOBEPKU CGHOPMHUPOBAHHOCTU
KOMITIETECHIIH.

B nemsx obecneuenust o0yyaromuxcsi HHBAJIUIOB U JIMLl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTAMU
3I0pOBBsI OMOIMOTEKa KOMIUIEKTYeT (JOHJI OCHOBHOH Yy4eOHOH JUTEepaTrypoil, aganTUPOBAaHHOH K
OTPaHUYEHUIO JICKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, JOCTYI K KOTOPHIM opranu3zoBaH B bBU®
Kem['YV. B O6ubnuoreke mpoBOASTCS HWHAMBHUIYaJbHbIE KOHCYJIbTAlMU JUIsl JAHHOM KaTeropuu
II0JIb30BATENEH, OKa3bIBACTCs IOMOIIb B PETUCTPALMUA M HCIOJIb30BAaHUHM CETEBBIX M JIOKAJIbHBIX
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, IPEIOCTABIIAIOTCS MECTA B UUTAIBHOM 3aJl€.

12.2 O6pa3oBaTesibHbIE TEXHOJOTHH

B cootBerctBuM ¢ TpeboBaHusmMu DPI'OC BO 1o HampaBleHUIO MOATOTOBKU
«DyHnaMeHTanbHass UHPOpPMATHKAa U MHPOPMAIIMOHHBIE TEXHOJOTHUN» paboyeil mporpamMmon mpu
pealM3allid KOMIIETEHTHOCTHOTO IOJAXOJa IIPEIyCMAaTpPUBAIOTCA AaKTHBHBIE U HMHTEPAKTHUBHBIC
(bopMbI IPOBEIEHNUS 3aHIATUH.

Conepxxanne 00pa3oBaHMS: MOJYJBHOE HANOJIHEHUE TNpeAycMaTpuBaeT 3  MOZIYJS:
«OBOJIIOLIMSI HAYYHOTO METO/la U €CTECTBEHHOHAay4HOH KapTHHBI MHpay, «CTpYKTYpHBIE YpPOBHH,
CHCTEMHasl OpraHu3alys MaTepuM M IaHopama COBPEMEHHOI'0 eCTeCTBO3HaHUs», «buocdepa u
YEJIOBEK).

[Ipu mpoBefeHMH NMPAKTUYECKUX 3aHATHH MCIOIB3YeTCs OpraHM3allMOHHas (GopMma «Keuc-
METO/», BKJIFOUAIOLIasi TAKUE 3Tallbl, KaK:

1) noaroroBka K 3aHATHIO cTyeHTa (pazpadorka JICC, moAroroBka cooOIIeHNH IO TEMaTHKE
3aHATHS, paboTa Cco ClaijaMHu- TPE3EHTAIUAMH JICKIUHA, TPOCMOTp (HUIBMOB) B COCTaBE
MUHUTPYIIII,

2) opraHu3alMOHHAS YacTh — BbIIavya 3a/1aHMHs;

3) uHAMBHAyalbHas CaMOCTOSTENIbHAas paboTa CTYIEHTOB C 3aJaHUAMHU, MOJyYEHUE
JOTIONTHUTEIbHOW HH(OpMalMK; MPOBEpKa YCBOCHUS TEOPETUUYECKOro MarepHuaja IO TeMe B
IPOLIECCE YCTHOTO COOOIIEHUS;

4) paboTa CTyI€HTOB B MUHUTPYIINaX; KOJUIEKTUBHAS paboTa CTYJEHTOB;

5) opopmIiieHue CTYAGHTaMU UTOTOB PabOTHI;

6) noJIBeIcHNE UTOTOB IIPEIOAaBaTEIEM.

[Ipy yTeHHM neKUUN NPEAYCMOTPEHO MYJIBTUMEIUITHOE CONPOBOXACHHE (MPE3eHTALUN)



JEKIHA, TPOCMOTp (parMeHTOB Y4eOHBIX (UIBMOB, OKa3aHHWE TOMOLIM CTYJCHTaM IO
bopMHUPOBaHHIO YUEOHBIX JEHCTBUN B 0(DOPMIICHHH KOHCTIEKTa «O0PTOBOM KypHAI».

Cocrasutens: Illepbakoa H.A., x.1.H., gou. kad. DQHuUT




