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1. LIENU U 3AAAYM OCBOEHUA YYEBHOM JUCLUMN/INHDI

[Ipennaznauenue kypca «KoHuenuuu COBPEMEHHOIO €CTECTBO3HAHUS» COCTOUT B
(OpMHpPOBaHUN y CTYAEHTOB KOHLENTYAJBHOTO MOAXOJa. |J1aBHOE BHHUMAaHHUE CIEIYyeT
YIEIUTh TOHUMAHUIO 3aKOHOB Pa3BUTHs MPUPOIBI, OOLIECTBA M MBIIUICHUS U YMEHUEM
ONEpPHUPOBATH OSTHUMH 3HAHUAMU B TPO(PECCHOHANBHOM JEATEIBHOCTH, CIOCOOHOCTHIO
AQHAJIN3UPOBATh OCHOBHBIE KOHIEIIMY €CTECTBO3HAHUS.

2. MECTO YYEBHOM ANCUUNNINHBI B CTPYKTYPE ONON BO
OucumnanHa "KoHuenuumn coBpeMeHHOro ececTBo3HaHnA" BXOAMT B BapMaTUBHYIO YacTb
AVCLMININH NO BbIBOPY MaTeMaTUYECKOro M eCTeCTBEHHO - HAy4yHOro uMK/a.

UunKn(pasgen) K KOTopoMy OTHOCUTCA AaHHas gucumnanHa (moayns)b1.B.4B.3.1



Tabnuua 2.1.

CsA3b ancumnamHbl « KoHIENIMM COBPEMEHHOTO €CTECTBO3HAHUS» C NPEALLECTBYOLMMU

ANCUnMnNAInHaMn U CPOKU UX nN3y4yeHuAa

Koga OvcumnanHbl, npeawecTsyowme gUCcUNNIMHe CemecTp
OVNCUMNANHDI «KoHuenuu COBpeMEHHOr0 €CTECTBO3HAHUS »

b1.6.3 Uctopuna 2

Tabnuuya 2.2.

CsAsb ancumnamHbl « KoHIENIMY COBPEMEHHOTO €CTECTBO3HAHUS» C NOC/NEAYHOWMMM

ANCunnanHamm m Cpokn nx nyvyeHua

Koa OvcumnanHel, chegyrolime 3a ANCUMMNANHOM CemecTp
ONCUMNNHBI «KoH1enuum COBpeMEHHOr0 €CTECTBO3HAHMS »
61.B.0A.5 dusnka 5
Ta6bnuua 2.3.
CsA3b avcumnannbl « KoHIIENIMM COBPEMEHHOTO €CTECTBO3HAHUS »
CO CMEXHbIMMU ANCUUNINHAMM
Kopa, JvcumnamHbl, cmeskHble ¢ aucumnavHoin «Kormenimm Cemectp
AnCUMNAVHDI COBPEMEHHOI'0 €CTECTBO3HAHUSA»
b1.b.1 dunnocodums 4




3. KOMMETEHLIMM OBYYAIOLLErOCA, ®OPMWUPYEMbIE B PE3Y/IbTATE OCBOEHMA YYEEHOM
ANCUNNNUHDBL. OXUOAEMBDIE PE3Y/IbTATbl O6PASOBAHUA U KOMMETEHLUWN OBYYAIOLLErOCA
NO 3ABEPLUEHWUM OCBOEHUA NPOrPAMMbI YYEBHOW AUCLIUN/IUHBI (MOAYNIA)

Mpouecc n3yyeHns gUCLUNANHLI HanpaeaeH Ha GOPMMPOBaAHME CAeayOWMNX 0BLEKYABTYPHbIX,
obue npodeccMoHanbHbIX M NPOdECCUOHaIbHbIX KOMNETEHLMNA:

MK-1: cnocobHocTb K onpeaeneHnto obwmx Gbopm 1 3aKOHOMEPHOCTEN OTAENbHOWN NpeaMeTHOM
obnactu (HayyHo-UCCNea0BaTEeNbCKan AEeATEIbHOCTb)

MK-9: cnocobHocTb K opraHm3aumm yuyebHon AeaTenbHOCTU B KOHKPETHOM NpeameTHon obiactu
(maTemaTtuka, dp13mnKa, MHPOpMaTUKA

B pe3ynbTaTte 0CBOEHMA AMUCUUNINHDI o6yqarou.l,mﬁc;| AOIKEH

3HaTb: OCHOBHble 06CTOATENLCTBA M YCNIOBUSA 3aPOMKAEHMA U CTAHOB/IEHUS MaTEMATUKM, LLEUN U
3334, 06beKT 1 npeameT HayKku (MK-1); oCHOBHblE NPUHLMMNbI NOCTPOEHUSA LWKOAbHbIX NPOrPaMmm u
yuebHumKos (MK-9)

yMeTb: NPOUNNIOCTPUPOBATb MMEIOLLMECA 3aKOHOMEPHOCTU, CBA3N M KOMMOHEHTbI U3y4aemoro
AsneHusa(MNK-1); abpdbeKTMBHO CTPOUTbL yuebHbI NpoLEecc B COOTBETCTBUM C 3a4a4aMM KOHKPETHOTO
yuebHoro Kypca u ychosmuammn obydeHma(MK-9)

BJ1aAETb : KOHLENTyasibHOM OCHOBOM A/1A OCMbIC/IEHUA POV MAaTEMATUKM B }KU3HWU 0OLLECTBa,
cnocobamum onpeaeneHns Poau HayUYHbIX LUKOA U HAaNPaBAEHWU C LeNIblo CUCTEMATU3ALUK JOCTUNKEHWNIA
Hay4HoM Mbicau (MK-1); NOTMKOWM LWKONbHBIX KYPCOB MaTEMATUKN U MHOOPMATUKU U BHYTPEHHEN
CTPYKTYpOW ux coaepkaHuaA(MK-9)

Tabauua 3.1.

MaTtpuua cBa3u KomneteHumin, popmupyembiX Ha OCHOBE U3yuyeHua gucumnaunH « KoHuenuyum
COBpPEeMEeHHOro eCTeCTBO3HaHMA», C BpeMeHHbIMU 3Tanamn OCBOEHUA ee coaeprKaHua

Koapl KomneTteHuus CemecTp 1

KOMMETEeHLWiA Henens
(®roc) U3yyeHus




MK-1 CNOCOBHOCTb K onpeaeneHnio obwmx Gopm 1 3aKOHOMEepPHOCTeM 4
oTAenbHOM NpeameTHOM obnactn (Hay4yHo-Uccaea0BaTe IbCcKas
[eATeNbHOCTb)

MNK-9 CNOCOBHOCTb K OpraHn3aLmm yyebHon feaTeNbHOCTU B 4
KOHKPETHOM npeaMmeTHOI obnacTn (MaTemaTtuKa, dUsKKa,
nHdopmaTmKa)

CornacHo ypoBHAM KBaMPUKaLUNM, yTBEPKAEHHbBIM NpUKaszom MuHMUCTepCcTBa Tpyaa U
counanbHoM 3awmTbl Poccuinckon Peaepaunm ot 12 anpena 2013r. Ne 148-H3, noAroToBKa BbIMyCKHMKA
aKagemmyeckoro 6akanaspuaTta Mo HanpasaeHuto «MaTtemaTMKka» COOTBETCTBYET 6-My YPOBHIO
KBannduMKauum. NMokasaTtenn ypoBHA KBaandmKaumm npm npopeccMoHaibHOM AeATeIbHOCTH
npeacTas/ieHbl B Tabsimue 3.2.

Tabauua 3.2.

0606weHHble TpeboBaHUA K 6-My YPOBHIO KBaAnPUKaL MK BbINMYCKHUKa aKagemMmnyecKkoro
6akanaspuarta no HanpasneHuio 03.03.02 « KoHuenunu cCOBpeMEeHHOIr0 eCTeCTBO3HAHUS»

MNMoKasaTenu 6-ro ypoBHA KBanuduKaLumm

MoAHOMOUMA M OTBETCTBEHHOCTb XapaKTep ymeHuit XapaKTep 3HaHWi

TPUUCTTTD

CamocToaTenbHasa AeATeNbHOCTD, Paapa60TKa, an/IMEHeHI/Ie
npeanonararowan onpeaeneHne 3aga4d BHeApeHne, KOHTPO/b, I'IpOd)eCCMOHa}'IbeIX 3HaHWUI Tex-
cobcTBeHHOM pa6OTbI M/MHM NOAYNHEHHbIX |OUEHKA N KOPPEKTUPOBKaA HO/NIOTMYECKOro nan me-

No AOCTUXKEHUIO LLeNn. ObecneyeHue HaﬂpaBHEHMVI TOANYECKOro XapaKTepa, B TOM
B3aMMOAEVICTBMﬂ COTpPYyAHUKOB U I'IpOd)eCCVIOHaI'IbHOVI yncne NHHOBaALUMOHHbIX.
CMeXHbIX nop,pa3p,eneHMi/'1. AeATeNbHOCTU, TEX- CamocTonTenbHbIN NOUCK, aHaNn3
OTBeTCTBEHHOCTb 3a pe3ynbTat BbINo- HONOTNYECKNX Nnn M OUEHKa I'IpOd)GCCI/IOHBﬂbHOI?I

HeHWs paboT Ha YPOBHe NoApPa3AeNeHUs |MeTOAMYECKUX pelleHuit  |MHpopmaumm
WM OpraHM3aLLmm

6-1 ypoBeHb




3TN 0606LLeHHble TPe6OBaHUA MOXKHO AETANN3NPOBATL B COBOKYMHOCTU KBaNMPUKALMOHHbIX
TpeboBaHWIA, Pa3bUTbIX B COOTBETCTBUM C PA3/IMYHbIMK YPOBHAMM ee nposasaeHus (Tabn.3.3.-3.5).

Tabauua 3.3.

YpoBHU npoasneHnsa kKomneteHuum MNMK-1, popmupyemoit npu nsyuyeHun gUCLUNIUHbLI

«KoHIIenImy cCoBpeMEHHOT'0 €CTECTBO3HAHHUS» B pOPME NPU3HAKOB NPOdeCcCMOHaNbHOM

AeATeNbHOCTU

KsanudukaymoHHoe
TpeboBaHue (NpU3HaK
npodeccmoHanbHoOM
BDeATe/NIbHOCTH)

YpoBeHb nNpoAB/eHnA

OnucaHue NpU3HaKoB
NPOABJIEHUA KOMNETEeHLUUU Ha
Pa3HbIX YPOBHAX

CNOCOBHOCTb K OnpeaeneHunio
o6wux popm u
3aKOHOMEPHOCTEN OTAENBHOMN
npeameTHol obnactu (Hay4Ho-
nccaenoBaTeIbCKasn
AeATeNbHOCTb)

BbiCOKMit ypoBeHb
KOMMETEeHTHOCTH

CnocobHocTb cBO6OAHO
n3naratb, 060CHOBbLIBATL U
NPUMEHATb MeToAb!
MmaTemaTUKK

ba3oBbIit ypoBEHb
KOMMNETEHTHOCTU

CnocobHocTb cBO6OAHO
n3naratb, NOHMMaTb U
CpaBHMBaATb METOAbI
MaTeMaTUKK

MMWHUMaNbHBIN YPOBEHb
KOMMNETEHTHOCTU

CnocobHOoCTb 3HaTb U
NMOHMUMATb MeTOo4bl MaTEMATUKHN

Ta6bnuua 3.4

YpoBHu npoasneHns KomneteHuum MNMK-9, popmupyemoit npu nsyuyeHun aUCLUNAUHbLI
«KoHenmum coBpeMeHHOTO €CTECTBO3HAHUA» B popme NpU3HAKOB NpodeccuoHaNbHOM

AeATe/IbHOCTU

KsanudukaymoHHoe
TpeboBaHue (NpusHaK
npodeccuoHanbHoM
AeArenbHocTH)

YpoBeHb NpoABaeHuUs

OnucaHue NpU3HaKoB
NpoABAEHUA KoMNeTeHLUN Ha
Pa3HbIX YPOBHAX

CNOCOBHOCTb K
opraHmMsaunu yuebHom

BbICOKMIA ypoBEHb

CnocobHocTb




0eATeNbHOCTN B KOHKPETHOM
npegmeTHol obnactu
(maTtemaTuka, p13mKa,
nHbOopmaTHKa

KOMNETEHTHOCTU

OpPUEHTUPOBATHCA B
COBPEMEHHbIX TEXHONOTUAX
opraHuM3auum yyebHoro

npouecca 1

TEXHOIOTUAX OLEHKM
[OCTUXKEeHMI 0byyatoLwmxca Ha
pa3IMYHbIX 3Tanax obyyeHus

Ba3oBbIli ypoBeHb
KOMMNETEHTHOCTU

CnocobHocTb

OPUEHTMPOBATLCA B CTPYKTYpE
CTaHAapTOB 06pa3oBaHUA

MMWHUMaNbHBIN YPOBEHb
KOMMNETEHTHOCTH

CnocobHocTb NOHMMATb
OCHOBHble HanpaBaeHNA
Pa3BUTUA WLKOJIbHOIO

obpa3oBaHuA

OnucaHue 3a4a4 OCBOEHUA AUCLUNUHDI,

COOTHEeCEeHHDbIX C N/Z1aHupyembiMmu uenamm ocsoeHuA 06pa303aTeanoﬁ nporpammbi B ¢opme

NPU3HaKoB npoAassieHnA KOMHETEHLI,VIﬁ

Tabnuua 3.6.

MpusHaku npodeccuoHanbHO AeATeNbHOCTU, YPOBHU NPOABAEHUA U 3HaHMeBaA 6a3a B

npusasKe K komneteHuum MK-9, popmupyloweiica npu nsydeHnn gucumnamnuol « KoHmnenmmu

COBPCMEHHOI'O €CTCCTBO3HAHUA»

KBanudpuKaLMoHHbI YpoBeHb OnucaHue 3HaTb YmeTb Bnagetb
e TpeboBaHMA (NpM3HaKK nposABaeHns npu3HaKkos
npodeccnoHanbHoOM nposBAeHns
AeATeNbHOCTH) KOMMeTeHL Ui
CnocobHocTb K BbIcoKmit CnocobHocTb | Bnapeet Ymeet
opraHM3aunmn y4ebHol YPOBEHb KOMMETEHT- | opUeHTMPOBA CTPOUTb 3Haer 3ama4u
croco0OHocC- y‘le6HBIX
0eATeNbHOCTU B HOCTH ThCs B OCHOBHble
o o TbIO 6 KypcoB Ha
KOHKPETHOM NpeaMeTHOM yebHble
P PeA coBpemeHHbIx | ddexrns- | Y BCEX YPOBHSX
obnactu (matematmka HO CTPOWTH | CTpaTerum
( ’ TEeXHO/I0rnAX PS P 0bpazoBaHus,
dusnKa, tHpopmaTtuKa y4eOHBIH (ymeHwna OCHOBHBIE
OPraHM3auMu | mnomecc Ha
B(I-:e ;1 yunTbCA), HOPMAaTUBHBI




yuyebHoro YPOBHSIX H | MpUembl € IOKyMEHTBI
JTamnax
npotecca u camocTtoATe
o0Opa3oBaHH o
NIbHOW
TEXHOIOTUAX A B obnactu
Matemarukn | PabOTbIC
OLEHKM u y4ebHbIM
AOCTVEHUHA MHPOPMATH | maTepuano
obyvatowmxca | Ka M,
Ha Pa3/INYHbIX TURNONIOTUIO
0by4eHwn HanpasaeH
HbIX Ha
NPOBEPKY M
3aKpenseHm
e
nponaeHHO
ro
mMmaTepuana
basosbIii
YPOBEHb
KOMMNETEHTHOCTU
CriocoOHOCTh Bnanets YmMmeThb 3Hath
OPHEHTHPOBATH | JIOTHUKOMH 3 (EeKTUBHO | OCHOBHEIC
Csl B CTPYKTypE | IIKOIBHBIX CTPOUTD TIPUHIIATIBI
CTaHJIapTOB KypCOB yueOHBIi MOCTPOCHHUS
o0pa3oBaHus MaT€MaTUKH | MPOLECC B | IIKOJBHBIX
u COOTBETCTBH | TMPOTpaMM U
nHpOpMATHK | U C | y4eOHUKOB
u U | 3agadamMu
BHYTPEHHEH | KOHKpPETHOT
CTPYKTYpO | O y4eOHOro
ux Kypca u
COJICP)KAHUS | YCIIOBHSIMH
00yJeHUs
MWHUManbHbIM 3HaeT
YPOBEHb cnocob6bl
KOMMNETEHTHOCTH ncuxonoruye
T HOCTB B T MeEeT
CrocobHoc Taiee Ymee CKOTO 1
ITOHUMATh COCTaBIIATh
OCHOBHBIC METOJUKAMU KOHTPOJIHPY neaarormiec
HAIPaBIICHUSA oOydeHust B | FoIME KOro
pasBUTHA 3aBUCUMOCTH | 3adaHusd B | u3y4vyeHuA
IIKOJILHOTO OT CTyneHu | COOTBETCTBH | 6vyaioumxc
O6pa30BaHI/I$I 06pa30BaHI/I q | A C a
TpeOOBaHUsI
MU
CTaHzapTa

Tabnuua 3.7




Mpu3sHaku npOdJECCMOHaHbHOﬁ AeATeNIbHOCTU, YPOBHU NpoABIEeHUNA U 3HAHUeBanA 6asa B

npusAsKe K KomneteHuuu MNMK-1, bopmupyroweiica npm nsyueHnmn gucumnnmnubl « Konnemmmumn

COBPEMEHHOI'O €CTCCTBO3HAHUA»

KBannoduKaumMoHHbI YpoBeHb OnuncaHue 3HaTb YmeTb BnageTb
e TpeboBaHMA (NpM3HaKK nposBaeHnn NpPU3HaKoB
npodeccnoHanbHoM NposABAeHUsA
AeATeNbHOCTH) KoMneTeHuUmi
CnocobHocTb K Bbicokmit Bnapeet Ymeet
onpeaeneHunio obLmx YPOBEHb KOMIMETEHT- CUCTEMHO
bopm 1 3aKOHOMEpPHOCTEN | HOCTU COBPEMCHHBL | 512 nman poB
OTAENIbHOM NpeaMeTHOM CrocobHocts o aTb 3uaer
CBOOOTHO MCTOlaMH, 0COOEHHOCTH
obnactun (Hay4Ho- W3TATATS, MeTomoiord | MHGopmaum COBPEMEHHOT
nccnenosareibCkan 00OCHOBEIBAThH €1 HAy4HO- | o, 0 JTana
AeATeNbHOCTb ¥ mpumMenstp | MCCHCAOBATC | conaerapng | pasBuTHs
METO/IBI JILCKOU Tb, penate | OOPasoBaHMs
MaTeMaTHKH ACITCIBRHOCT B Mupe,
U B obmacTu | BbIBOAbI —
MaTeMaTHKH pasBUTHs
' MaTEMaTHuKU.
JIEMOHCTPHP
yer
MMOHUMaHHE
oOmei
CTPYKTYPBI
MaHHOU
JTUCLUILIMH
bl nu
B3aUMOCBS3
u MEXTY
IIOAYMHCHH
BIMH e
JIACIATIINHA
MHA.
basosbIii
YpOBEHb Ywmeer
KOMMETEHTHOCTM TIPONJITIFOCTP
CrocobHOCTh Braneer UpOBAThH 3naer
CcBOOO/IHO KOHIENTyap | oo | o oBHBIE
n3narars, HOIt 0CHOBO# | SAKOHOMEPH | 60 rosrenber
[IOHMMATD LTt OCTH,  CBASH | pa u yemosust
CpaBHHUBATH ocMbICTeHns | 1 3apOXKICHUSI
METOIbI pomu KOMIIOHEHT u
MaTCMATHKH MaTeMaTHKH | CTaHOBJIEHUS
B usay | T3YHACMOTO o remarhky,
00111eCTBA, ABIICHIA e u
criocodaMu 3aJ1a4H,
ompeeieH! 00BEKT u
s ponu peaMeT
HaY4HBIX HaYKH




IIKOJ n

T.1.)

HaIpaBJICHA
M C IelIblo
CHCTEMATH3a
1005071
JOCTIKEHUN
Hay4YHOHI
MBICIIH
MUWHUManNbHbIN 3HaeTt
YPOBEHb OCHOBHbIe
KOMMETEHTHOCTHU cBefeHus o
Ymeer BKNage
OPHCHTUPOB | hrayecTBEHH
CrocoOHOCTE Baneer aThCs B
3HATh METOIaMHU npodeccuon bIX YUEHbIX B
IIOHUMATh aHauM3a " | aJIbHBIX pa3ssutue
METOAbL CHHTC3a UCTOYHUKAX | MaTeMaTUKu
MaTEeMaTHKH HHQOPMAIWM | yndopMaM | | 3yaeT uenm
U, OLCHKM | y (5KypHAIBI,
N M 3a4aun,
3HAYMMOCTH CaWTBhlI,
U3y4aeMoro | oGpasoBaTel 06beKT n
BOIIpoca BHBIC npeamer
IopTajibl  H | H ayKu.

4. OBbEM AUCUMMNUHBI U BUAbI YYHEBHOM PABOTDI

B 3TOM pa3sgene npusoamuTca obbem AUCUUNAUHBI (MOAYNA) B 3a4eTHbIX eANHULLAX C

YKa3aHMem Koam4yectsa akagemMmnyeCKknx mnam aCtTpoHommyeCkmnx 4acos, BblaeneHHbIX Ha

KOHTaKTHYIO paboTy 0byyatoLmxca ¢ npenogasaresiem (Mo BUAAM y4ebHbIX 3aHATUIM) U Ha

camocToAaTeNbHY paboTy obyyatowmxca. 3TM 0606LeHHble AaHHble N0 06bemy yuebHoM

ANCUMNAUHBI NpuBoAAaTca B dopme Taba..4.1. B Hei yKasbiBaeTcA NOAHAA TPYA0EMKOCTb

ONCUMNAUHDI B 3a4eTHbIX e4MHMLAX (3.€.) U pacnpeaeneHume TPYA0EMKOCTU No BUAaM yuebHo paboTbl 1

cemecTtpam B akageMUYeCKNX 4acax.

O6bem AncuMNAKHBI U BUADbI y4ebHOoil paboTbl

CTpYKTYpa 1 TPYLOEMKOCTb AUCLMUMINHDI




Cemectp 4. ®opma nNpomexKyTouyHOW aTTectaumnm 4 cemectp - 3adeT. O6WAA TPYAOEMKOCTb
ANCLUMNANHBI COCTaBAAeT 3 3a4eTHbIX eanHuL, 74 akagemMMYecKmx YacoB, U3 HUX 2 Yaca, BblAeNeHHbIX
Ha KOHTaKTHyto paboTy c npenogaBaTtenem, 32 yaca, BblAE/IE€HHbIX Ha CAMOCTONATE/IbHYO PaboTy.

Bcero MopsaaKoBbI HOMep ceMecTpa
4

O6uwan Tpya0eMKOCTb ANCLUMNNHDI 3 3
Bcero (B 3.e.), B TOM ynucne:
KypcoBoi npoeKT (paborta)
AyaUTOPHbIE 3aHATUA BCero (B 36 36
akag.4acax), B TOM yucne:
Nlekuunn 18 18
MpaKTnyecKkme 3aHATUA, CEMUHApPBDI 18 18
NabopaTtopHble paboTbl He

npeaycmotpe

HO
KonTposb camocTosiTenbHOM 2 2
pabotsl (KCP)
CamocrosTenbHas pabota Bcero (B 70 70
aKaj.4acax), B TOM yucne:
Buga utorosow atrectaumu:
3avet/ondd.3auet + +
SK3ameH
O6uias Tpya0eMKOCTb ANCUUNANHDI 108
(yacax)

5. COAEP)KAHUE JMCIUIIJINHBI.

Conep:xanue pa3aesioB U CHUILIUHBI.
Tewma 1. Ecmecmeenno-nayunas u 2yMaHumapHas Kyivmypbi.

MHOTOMEpHOCTh €CTECTBO3HAHUS W TYMaHWTAPHCTHKH, TPU YPOBHS 3HAHUS: MEPIENTyaIbHBINA
(4yBCTBEHHBI), KOTHUTUBHBIN (MBICIUTENBHBIN), JIMHTBUCTHYECKHN (SI3bIKOBOH). OmnmcaTelIbHBIH



XapaKTep eCTeCTBO3HAHUS W TMPEANUCHIBAIOIINKA — TyMaHUTapucTuku. Kputepuit HaydHOCTH

€CTeCTBO3HAHUSI — [MOATBEPKIAEMOCTh Teopuu. Kpurepuidi HaydHOCTH TyMAaHHTapUCTUKA —
3¢ ekTuBHOCTh Teopuu. HaydHbIE METOJ €CTECTBO3HAHUS — THUIOTETUKO-IEAYKTUBHBIA METOI.
Hayunslii MeTox TyMaHUTapHBIX HAayK — @parMaTHyeckuil Meroi. BzanMoAomnonHUTENbHOCTh

C€CTCCTBO3HAHWA U TYMAHUTAPHBIX HAYK.

Tema 2. Ecmecmeéosnanue u mamemamuxd.

MartemaTtuka Kak Hayka 00 YHOPSJAOYCHHBIX KOHCTpPyKTaxX. Hay4yHble METOIbI MaTeMaTUKH —
AKCUOMATHYECKUA M KOHCTPYKTHBUCTCKUN. HenmpoTHMBOpEYMBOCTh KAaK INIABHBIA HAyYHBIM KpPUTEPHid
MaTeMaTHKu. MaTremaThka ¥ BOOOpakaeMble MHpHL. B3auMHOOJHO3HAYHOE COOTBETCTBHE MEXKIY
MaTEeMaTHUKOU U €CTECTBOZHAHUEM.

Tewma 3. Hayunvie pesonoyuu 6 KOHYEenmyanibHblX OCHOBAHUAX DUIUKU.

Mexanuxa Hvtomona. Cmpbica 1-ro 3akona Herotona. [uddepenmmansuas Gopma 2-ro 3aKoHa
Herotona. [Ipuauun otHocuTenbHOCTH ['anuies u paBHONpaBHE BCEX MHEPLHAIBHBIX CHCTEM OTCUETa.
WHBapnaHTHOCTh ypaBHEHMH MeXaHMKM HploTOHA OTHOCHTENbHO TipeoOpasoBanHuii [ amuies.
AGCOIIOTHOCTH ITPOCTPAHCTBA U BpeMEHH B MexaHuke HproToHa.

Cneyuanvnas meopus omuocumenviocmu (CTO) A.Dunwmerina. TpyaHOCTH COIJIaCOBAHUS
KOHLICNITyaJIbHBIX OCHOB MeXaHWKHM HprooToHa u s3nexktponvHamuku Makcsemna-Jlopenua. HayuHoe
TBOpuecTBO A.DifHmTeiHa. [IBa moctymara CTO. PensTUBHUCTCKHE MpPOCTPaHCTBEHHO-BPEMEHHBIE
sddextr. Onenka mexannku Herotona ¢ mo3unwmii CTO.

Obwas meopusi omuocumenviocmu (OTO) A.Dtinwmerina. PacnpocTpaHeHHe NPUHIIMIIA
OTHOCHUTEIIFHOCTH Ha BCE CUCTEMBI OTCUeTa. DKBHBAJIECHTHOCTH TSDKEJIOW W MHEPTHOH Macc. Tsrorenue u
WCKPHUBIEHHOCTD IIpocTpaHcTBa-BpeMenn. Onenka CTO ¢ nozunmit OTO.

Keanmosas mexanuxa. KBantbl sHepruu. IloctosnnHas Ilnanka. KopmyckymiasipHO-BOJHOBOM
nyanu3M. BonHoBas ¢yHkums. Ypasaenue Ay=ay. [Ipenensl NpuHIUNA HATISJHOCTH B KBAaHTOBOH
MmexaHuke. [IpoOiema «CKpbITBIX» napameTpoB. CoOOTHOIIEHHE HeomnpeaeieHHocTed. I[lpuHiun
cynepro3unuu. BepositHocTHas npejickazyeMocTs. OleHKa KIIacCH4ecKoi (PU3UKHU ¢ TIO3UIUI KBAHTOBOH
MexaHUKH. [[puHIINT TOTIONMHUTENBHOCTH.

Hexomopvie cpedcmea gusuueckoco sxcnepumenma. SIBICHUE PaJHOaAKTHBHOCTH. J[eTEKTOpHI
yacTul. Macc-ClieKTpOMETPHI.

Keanmosas meopus nona. Poxnenue u nornomeHue 4acTul. BakyyMm kak cocTosHue IOJS ¢
HauMeHblleH sHepruei. BupryansHsle yacTunbl. CrmH. YeTslpe THma B3auMoAeHCTBHM. Jmnarpammsl
P.®eiimana, nzotonuuecknid cnuH. KanmnbpoBoyHas mHBapuaHTHOCTh. CUMMETPHS M 3aKOHBI TPUPOIBI.
CrionTtanHOe HapyluieHre cuMMeTpuu. CHcTeMaTHKa JIeMEHTapHBIX YacTHIl. JleneHne u CHHTEe3 aTOMHBIX
a1ep.

Qusuxa maxpockonuueckux npoyeccog. Ilpuanunel cratuctuueckod ¢usuku. I[lonsTue
sHTponuu. Hauana tepmogunamuku. ['unoresa termioBoit cMepTu BeenenHoi.

Hpunyunet  ¢usuyeckoeo nosuwauus. VIHTEepnpeTanus OSKCICPUMCHTAIBHBIX JaHHBIX U
MOJITBEPIKIACMOCTh TeOpUH. MepapXudHoCTh B (U3MUECKOM ITO3HAHUM: YPOBHH COOBITHIA, 3aKOHOB,



MPUHLUMIIOB B cuMMeTpuu. [lpuHiiun coorBeTcTBusa. [IpuHIMI WHTEpHpETAIMOHHOW KPUTHKH.
MeXIucCIUIUIMHAPHOE cofepKanne (PU3NIeCKUX TEOPHH.

Tema 4. Kocmonoeuueckue Konyenyuu.

Bcenennass kak =~ JgocTymHas ~— 4YeNOBEKY — 4acTh KocMmoca. HemomycTMMOCTh MOJMEHBI
KOCMOJIOTHYECKUX TEOpUi cypporaTHeIM 3HaHueM. Pacmmmpenue Bcenennoit. 3akon XaObOma.
Kpymaomacmtabuas onmHopomHocts Bcenennoit.  PemukroBoe wu3mydenme. Teopum Topsueit u
«pasnayBaroineiics» Bceenennoi. OBomonus Bceenennoit. OOpa3oBaHue W XKHU3HB 3BE3]I, UCTOYHHKH MX
sHepruid. Helitpornsle 3Be3b1. YepHble mbIpbl. O0pa3oBaHME TUTAHETHBIX CUCTEM. AHTPOITHBIA TIPHHITHIT
B KOCMOJIOTHH. UEeThIpe Hay4HBIC PEBOJIOIMH, MOCTPOSHUE KOCMOJOTUYECKHX MOJCICH Ha OCHOBE: a)
MexaHuku HproToHa, 0) 00IIel TeopuHM OTHOCHUTEIILHOCTH, B) KBAaHTOBOW TCOPHH MOJS («ropsyasy» U
«uHpIAIIMOHHA» Beenennas).

Temals. Xumuueckue konyenyuu.

XuMHusl Kak Hayka O CBOicBaX M WX mpeBpameHusx. Cnemuduka xumun. CTaHOBICHHE H
3BOJIFOIIUA XUMUH. Knaccryeckast ATOMHO-MOJICKYJIsIpHAasA TCOPUA B XUMUU. Hexnaccuueckas Xumus u ee
Olopa Ha KBaHTOBYIO TeopHuio. CTpoeHHWE M B3aUMOJIEHCTBHE BEIIECTB. XMMHUYECKass peakIMOHHas
crocoOHocTh BemecTB. CTpoeHHEe XMMUYECKUX 3JIeMEHTOB. MHOroobpasue TUIOB XMMUYECKUX CBA3CH.
Xumundeckast KuHeTHKa. OTeHKa KJIaCCHYeCKON XUMHUH € TIO3UINEN HEKIacCHYECKOM.

Tema 6. Konyenmyansroe cooepoicanue nayx o 3emie.

I'eonoruueckas mkana BpemeHd. CTpoeHue 3eMin: BHYTpEHHeEE s/IpO, BHEIIHEE SAPO, HUKHSI,
CpeIHss U BEPXHssI MAaHTHUHM, acTeHoc(epa, HIKHHUN clloi auTocdepsl, pazaen MoxopoBuunda, 3eMHast
Kopa (BepxHHii cioit urocdeps), ruapocdepa, atmochepa u Mmaruutochepa.

Opomrorust 3emnn 1 ee Pas3pl. Kitaccudeckast Teoiorus U ee OCHOBHBIE KOHIICTIIIUH: HEMTYHU3M,
IUTYTOHU3M, YHHU(QOPMHU3M, aKTyajiu3M, 3BOJIONMOHM3M, MOOWIu3M. Heknmaccuueckass Teojorus u
KOHLIENIMS IJ100aJIbHOM 3BOMIOIUN 3€MIIH.

CoBpeMeHHasi ~ KOHLEMHIMS  Pa3BUTHS  TreocepHbIx  00oyiouek.  XHMMUKO-TUIOTHOCTHAS
nmud dhepeHnranus BelecTa B MAaHTHU U SIpe 3eMITH KaK BRKHEHIINN JUHAMUYECKUN (PaKTOP IBOIOIHUA
3emin.

AbGuoTtnueckne  (aKTOpbl u  9sKomormueckue ¢QyHkumm  nutocdepsl.  PecypcHnas,
reoJiMHAMHYeCKast, TeOXUMUYecKast U reopusndeckas QyHKIIMN JTUTOCHEPHI.

leorpaduyeckass oOomouka 3eMiM Kak MPOJYKT B3aMMOJEHCTBHS JIUTOCHEPHI, aTMoc(epsl,
runpocdepsl U 6uocdepsl. Tpu dtana reorpaduveckux Hayk: craHopiieHne (1o XX B.), Klaccuyeckas
Hayka (mepBas nojoBruHa XX B.), HEKJIacCHuecKas Hayka (BTopast mojoBrHa XX B.)



Tema 7. buonozuueckue Konyenyuu.

Bo3HukHOBeHUE XKHM3HH U ¢ OOBSCHCHHE Ha OCHOBE MOJICKYJISSPHO-AMHAMUYECKOTO IOAXOJIA.
3nauenne PHK, JIHK u GenkoB B cTaHOBIECHUY KUBOT0. BHOXHMUS 00 OCHOBaX »KHUBOTO.

Crnenuduka, eAMHCTBO U MHOTOOOpa3ue >KUBOTO. XapaKTepHbIe MPU3HAKK KHBOTO: TOMEOCTa3,
CaMOBOCTIPOM3BeICHHE ceOe MoI00HBIX, OOMEH CO CpPeloii BEIMIECTBOM M DHEpPTrUeH, 00paboTka U BhIIada
UHPOPMAIUH Ip.

I'ernpie mexaam3mbl. Cxema JJHK—PHK—6enku. Ctpoenne monexynsl JJHK. Tpanckpumms:
cunre3 PHK na JIHK-marpuue. O6patHas Tpanckpunums. Craiicunr. I'eHetnueckuilt xon. CuHTE3
Oenka, ero mexanm3M. Permmmkamus JIHK. Kpoccunroep. Mytammm. TexHONOTHS W METOIOJOTHSL
pexomOunHanTHEIX [IHK. ['eneTndeckas u knetounas umxenepusi. Knonuposanue. ['enom venoseka. Ot
KJIETOK K MHOTOKJIETOYHBIM OpraHW3MaM, KJIETOYHble MeXaHu3Mbl. CpaBHEHHE IPOKAPHUOTOB U
sykapuoToB. Ilpsamoe OmnHapHOe nemeHme. Meiio3. Muto3. OOpa3oBaHHE OPraHOB MHOTOKJIETOYHBIX
opranu3moB. Konuenius muddepeHIranbHoi sKcnpeccun reHoB. Tpu 3akoHa Menpgens. [Ipasuio
Xapnu-BaitOepra.

Buonmornst moBenenus. besycnoBHele W yCIOBHBIE peduieKChl, HWHCTUHKTHL. Kputepun
paccylo4YHOCTH KUBOTHBIX. [loBeneHne Oecrio3BoHOUHBIX. [loBeieHNE BBICIINX JKUBOTHBIX, MPENENIbl UX
paccy04HON IICUXUKU, UHCTPYMEHTAIBHON U SI3bIKOBOM JESITEIBHOCTH.

OBomounoHHOe yueHue. [apBunusm. CuHTeTHYECKas Teopus 3Bojouud. llomynasiuuoHHO-
Te€HETUYECKUI OIXO0/I.

MakpoasBononusi, e€e OObSICHEHHE C MO3MLUI MOMyJSIMOHHO-TEHETHYECKOro IOAXO0Ja.
leorpaduueckasi, JKoIOTHUECKass W PENPOAYKTUBHAS H3OISIMS KaK (aKTOpbl MaKpOIBOIIOIHH.
buroreonenos - anemMeHTapHas equHuIa Onoreochepsl.

[TpuHIMIEl TEOpETHYECKOW ONOOTHH: KOHBAPHAHTHOHN PEeyTUTHKAIIUKN U €CTECTBEHHOTO 0TOOpa.

Tema 8. Anmpononozuyeckue Konyenyuu.
AHTponoreHe3. CxemMa 3BOJIIOLMY IPUMATOB. Bo3pacT aHTpononoB.

dwusnonorusi venoBeka: OOIIME NPUHIMIBL. MeXaHU3Mbl YIpaBieHUs (HU3NOJIOTHYECKHUMHU
nporeccaMu opraHuzMa. Posib W 3HaueHHE LEHTpPaJbHOW, BETeTaTUBHON NepU(EepHiiHON HEPBHBIX
cucteM. CeHcopHasi, IBHWTaTelbHas M accolMaTWBHAas Kopa mo3ra. Peubr u geiictBue. CeHCOpHBIE
MOJAJBHOCTH ¥ COOTBETCTBYIOLIME UM oOpranbl. DU3NOIOTHS SHAOKPUHHOW crcTeMbl. Pu3nonorus
MUTaHUs, NHUIIEBAPEHUsI U BblIesneHus. DyHKIUU KPOBH, JUMQBI, CEpALa, JETKUX, MUIEBAPUTEILHOTO
TpaKTa.

PaborocnocobHocTh. TpeHupoBka u coxpaneHue padorocrnocobHocTH. OnpeneneHue 370poBbs.
310poBbe KaK OTBETCTBEHHOCTh. CTapeHHe KaKk MHOTO(AKTOPHBIN Mporiecc. DMOIMH U JTUMOWYecKas
HepBHas cucteMa. ['eHoTunMyeckast 00yCIOBIEHHOCTh HHTEIIIEKTa U 3MOLIMOHAIBHOCTH. TBOPUECTBO.

Tema 9. Yenosex 60 Bcenennoti (unmezpanvhvie KOHYenyuuL).

Buocdepa n xocmoc. buoreokocmudeckuii noaxos. buo- u Guoreoputmbl. ConpsbkeHHOCTh U
paccorIacoBaHHOCTH OMO- U a0MOJOTHISCKUX PUTMOB.



YemoBek U Hoocdepa. BHOreOHOOKOCMHUYECKHMH IMOAXOJ Kak BEpIIMHA 3BOJIOLHUOHHO
ecrectBo3HaHnsa. Paszputne B.M.Bepramckum OHOT€OKOCMHYECKOTO M OHOTCOHOOKOCMHYECKOTO
MOJIXOJIOB.

Cunepretuka. KitoueBbie TMOJNOXKEHUS CHHEPreTUKU: B3aUMOJCHCTBHE 4YacTel CHCTEMBI,
HEJIMHEHHOCTh, OTKPBITOCTh CHCTEM, HECTAOWJIBHOCTh, SMEpPIKEHTHBIC KadyecTBa, CaMOOpraHU3alus B
BUJE CTPYKTYp — aTTpakTopoB W T. 4. HeoOpaTuMOCTh BpEMEHH C CHHEPreTHYECKHX MO3HIIHA.
MeXIUCIUTUIMHAPHBIN XapakTep CUHEPreTHKH. [Ipo0jeMbl KOXBOJIOIUHU YEJIOBEUSCTBA U IPHUPO/IBL
Bosspenus H.H.Mouceega.

OTHKa OTBETCTBCHHOCTH. H€O6XOILI/IMOCTL HOBOM ATHKH. HpI/IHIII/IH OTBCTCTBCHHOCTH H
MaKCuMu3anus OTBETCTBCHHOCTH KakK HHTeraHBHOﬁ ICHHOCTH Ha BCC BO3MOXXHBIC 6HaFOHpI/I$ITHBIC JUISL
YCJIOBCKA NCPCIECKTHUBLI. OTHKa U HayKa. OTHKa U €CTECTBO3HAHUE.

Tewma 10. Ilanopama ecmecmeosuanus (0630p).

Hcropus ecrectBo3Hanusl. EcrecTBO3HaHNE B aHTUYHOCTU U CPEIHUX BeKax. McTopuueckuil myTh
€CTECTBO3HAHUS K TEOPETUUECKON TOJHOBECTHOCTH.

OCHOBHBIE KOHIIENITyaJIbHBIC PEBONIONIMA B €CTECTBO3HAHWH, B TOM 4YHCiIe B (usuke,
KOCMOJIOTHH, XHMHH, T'€0JIOTHH, OHojorud. B3amMoCBA3aHHOCTL KOHIIEHIMH ecTecTBO3HaHus. Mies
3BOJIIOIIMU B COBPEMEHHOM €CTECTBO3HAHUU.



6.CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

10 ANCHUIIJINHC ((KOHHGHHI/II/I COBPCMCHHOT'O €CCTCCTBO3HAHU).

Pa3,IleJ'IBI U TCMbI

dopma KOHTPOJIS

Tema 2. Ecmecmeosznanue u mamemamuxa.

HenpotuBopeunBOCT, Kak TJIaBHBIM HAy4HBIM KpUTEpU
MaTeMAaTHUKH. Martemaruka u BooOpakaeMble MUDBIL.
B3anMHOO/HO3HAaYHOE  COOTBETCTBHE  MEXJAY MAaTeMaTUKOH W
€CTECTBO3HAHUEM.

pedepar

Hexomopvie cpeocmea  ¢usuueckoco 3kcnepumenma. SIBneHue
PaaMOAaKTUBHOCTHU. JleTeKTopsl yacTull. Macc-CrieKTpoMeTphl.

cobeceloBaHue

Keanmosas meopust noJiA. Poxnenne u morioneHne YacTHIl, BaKyyM
KaK COCTOSHHE TMOJsI C HauMEHbIIeH BHCpFHefI. BI/IpTyaJ'IBHBIe
4aCTHUIbI. CI/IMMGTpI/IH W 3aKOHBbI ITPUPOJbI. CrioHTaHHOE HapyLICHHUC
CUMMCTpPUH. Cucremartnka SJICMCHTAPHBIX YaCTHII. I[eJ'ICHI/Ie n CUHTEC3
ATOMHBIX SIJCP.

pedepar

Xumuueckue KoHyenyuu.

CrpoeHne XUMHYECKHMX 3JI€MEHTOB. MHoroobpasue THUIIOB
XUMHUUYECKUX CBA3el. XuMuueckas kKuHeTruka. OIeHKa KIIaCCUYECKOH
XMMHH C TTO3UIMEH HEKIIACCUUECKOM.

cobeceloBaHue

Konyenmyanvnoe cooeporcanue nayk o 3emue.

CoBpeMeHHass KOHLIEMLUS pa3BUTUS reoc(epHBIX 000JI0UEK.
XUMHUKO-TUTOTHOCTHAsT auepeHnmanys BerecTsa B MAaHTUU | SApE
3eMiIu Kak BaKHEHIIMI JUHAMHYECKUN (DaKTOP SBOIOINH 3EMIIH.

pedepar

bBuonocuueckue KOoHYyenyuu.

I'ennbie mexanusmbl. Cxema JJHK—PHK—G6enku. Ctpoenue
mosiekynbsl JIHK. Tpanckpunuus: cunre3 PHK na JIHK-marpune.
OOpatnas Tpanckpunmus. Cruraiicunr. ['enernueckuit xoa. Cunres
Oenka, ero mexanusMm. Permukanus JIHK. Kpoccunrosep. Myranun.

KOJUIOKBUYM




Texuonorust u meroponorust pekomounanTHex JIHK. 'enetnueckas u
KJIeTo4Has uHxkeHepus. Kiionnposanue. I'eHOM desioBeka

OTtHka oTBeTCTBeHHOCTH. Heobxoaumocts HOBOM 3TukH. [Ipunimm
OTBETCTBEHHOCTH W  MaKCHMH3aIlMsd  OTBETCTBEHHOCTH  Kak
WHTErPAJIbHON IICHHOCTH Ha BCE BO3MOJXKHBIC OJIArONPHUATHBIC IS
YeJIOBEKa MEePCIEKTUBBI. JTUKA U HayKa. DTHKA U €CTECTBO3HAHUE.

Anmpononocuueckue KOHYenyuu. pedepar
PaboTocmocoOHOCTS. TpenupoBka u COXpaHEHHUE

paborocniocoonocTu.  OmnpeneneHue 3I0pOBbS.  3I0pPOBbE  Kak

OTBETCTBEHHOCTh. CTapeHHne Kak MHOTO(aKTOPHBIN MPOIIECC. IMOIUHU

u mmMOnyeckas HEpBHAas cucreMa. I'enoTunmyeckas

00YCJIOBJICHHOCTb UHTEJUIEKTA U AMOLIMOHATILHOCTH. TBOpPYECTBO.

Yenosex 6o Bcecenennoii. cobeceloBaHue

HBOO~No~wNE

1
1
1
1
1
1
1
1
2
2

7. BOITPOCBHI 1JIsA CAMOITPOBEPKMU.

Yro Takoe ecTecTBO3HAHHE?

B uem nposiBigeTcss MHOTOMEPHOCTD €CTECTBO3HAHUSA?

Kak Ha3pIBaeTCsl OCHOBHOM T€OpETHUECKUN KOHIIETIT €CTeCTBO3HAHUS?
Kak Ha3pIBaeTCsl OCHOBHOM T€OPETHUECKUN KOHIIETIT TYMaHUTAPHBIX HAYK?
KaxoBo conepxaHue runoTeTuKo- J1eAyKTUBHOTO MeTo1a?

KaxoBo coneprxaHue mparMaTH4ecKkoro Meroa’?

Kaxoif 0cHOBHOM KpuTEepHii HAYIHOCTH €CTECTBO3HAHUS?

KaxoB ocHOBHOI kKpuUTEpHil HAYYHOCTH T'yMaHUTApHBIX HAYK?
KaxoBbsl Hay4HBIE METO/IBI MATEMATUKH?

0. Yro nzyuaer maremaTuka?

1. KakoB Hay4HBI KPUTEPHUIl MATEMATHKH?

2. Hoquy MaTeéMaTHuKa CTOJIb 3(1)(1)6KTI/IBHa B CCTCCTBO3HAHWU U TYMAHUTAPHBIX HaYKaX?

3. [Nouemy HetoToH cunTaercs ocHoBaTeneM QU3NKU Kak HayKu?
4. KakoBo cozepkaHue PUHIIAIA OTHOCUTENbHOCTH [ anunes?

5. KakoBo COACPIKAHNEC KOHIICIIITUU a0COIIOTHOCTH (I)I/I3I/ILI€CKOI‘O MIpOCTpPaHCTBA U BpeMeHI/I?

6. Kakue npotuBopeuns ObLTH BBISBICHBI B MexaHuke HproToHa?
7. KakoBo conmeprkanue nByx moctyiaatoB CTO?
8. B deMm cocrout conepxaHue KOHICTIIHA OJU3KOACHCTBIS?

9. KakoBo COACPIKAHUC pCHHTHBHCTCKOﬁ KOHICTIIWHU ITPOCTPAHCTBA U BpeMeHI/I?

0. KakoBo comepkaHue OTHOCHTEILHOCTH OJHOBPEMEHHOCTH?

1. B kakux ciy4dasx cxoxecTh popmyn Mmexanuku HetotoHa u CTO siBisieTcst HauOoJIbIe?




22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

KaxkxoBo coneprxanne rirapHoro npuaiuna OTO?

KakoBo rinaBHOe coznepxaHue MOHATUS «BOJTHOBAs (QyHKIM»?
CoOTBETCTBYET JIM KBAHTOBAS MEXaHHKA MPUHIHITY MOATBEPIKIAEMOCTH?
KakoBo copeprkaHie NpUHIMIIA HATTISAHOCTH?

KakoBo conep:xanue NpUHIMIA JOTOJIHUTEIBHOCTH?

CymiecTByIOT 1 Takue (pU3NIecKne SBISHII, KOTOPhIE HIKAK HE TPOSBIIIOT ce0s B (PHU3UIECKUX
9KCIEPUMEHTAX?

Uro Takoe Bakyym?

Uro Takoe BUPTyaslbHbIC YaCTHIIbI?

Yro Ttakoe ciuH?

KakoBbI KBaHTHI C1a0BIX B3aUMOICHCTBUI?

Yto Takoe KamnOPOBOYHAS HHBAPHAHTHOCTH?

Kak cBsi3aHbl mpeoOpa3zoBaHusi CHMMETPHU C 3aKOHAMH COXPaHEHUs?
KakoBo copeprkanue nepBoro Hayajia TepMOIUHAMUKN?

KakxoBo cogepxaHue BTOpOro Hauajia TEpMOAUHAMUKH?

[lonTBepkaaet au coBpeMeHHas (U3MKa TUMOTE3y TEeIIOBOM cMepTH BeeneHHOMH?
KakoBo copep:xaHue mpUHIUIIA THOCEOJOTHYECKOTr0 aKkTyaiu3ma?

Yro takoe Beenennas?

KT0 u3 y4eHbIX epBbIM TEOPETUUECKHU NPEICKA3al HECTAUMOHAPHOCTh BeeneHHon?
KakoBo coaepxanue ¢popmyisl Xa60m1a?

Kakue BBIBOJIBI CIIEAYIOT M3 aHa M3a (paKTa HANWYHS PEITUKTOBOTO H3ITyYCHUs?
Ob6nagaer mu Beenennas HEKUM IIEHTPOM?

[Moyemy eqrHOOOPA3HO PACIIUPSIOTCS pa3IuvHble oonacTu BeeneHHoi?
Kak npowuzornien «300mapk» 3eMEHTapHBIX YaCcTUIL?

Kak 00bacHATE dakT BO300JIaaHMsI BENeCTBA HAJl aHTUBEIIECTBOM?
Kak o0pa3zyrorcs 3Be31b1?

KaxoB ucTounuk sHepruu 38e3.17

Urto Takoe yepHas apipa’?

KakoBo copepkaHie aHTPOITHOT'O MPUHLIUIIA B KOCMOJIOTHH?

Kakue peBomronuy B pa3BUTHH KOCMOJIOTHUYECKOTO 3HAHUS BAM U3BECTHBI?
Kakoga cnienuuka xumun?

KaxoB rinaBHbII KpuTepUid HAYYHOCTH XUMUYECKOT'O 3HAHUS?

Kakue Tunel XuMudeckux cBsi3ed BaM U3BECTHBI?

Uto Takoe XUMHUYECKasi peaKTUBHOCTh BEIIECTB?

KakoBa TeopeTnueckasi OCHOBa HEKJIACCUYECKOH XUMUH?

KakoBbl ctocoObl H3MEpeHHs! BpEMEHH B [€0JIOTUu?

KakoBo ctpoenue sipa 3emnu?

KakoBo ctpoenne mantun 3emian?

Uro takoe nurochepa?

KakoBo copeprkanie KOHIIENIIMY HENTYHH3Ma?

KakoBo copepkanie KOHIENIIHY TUTyTOHU3MAa?

KaxkoBo conepxaHyie KOHIEIIHY TII00TBHOMN SBOFOIIMA 3eMITH?

Kak mpoucxoaut XuMuKo-miIoTHOCTHaA AudhepeHanus BerecTna?
KakoBsI Tamns! ri100aibHON SBOIMIONHA 3emMitn?

KakoBsl sxonoruyeckue GyHKIuH JuTochepsl?

KakoBa crienuduka reorpapuueckoit 000104xu 3emian?

Kax mpoucxoauino craHoBIeHHE KU3HU Ha 3emiie?

Kaxkoga crieriuguka >xMBoro?

KaxkoBbI OCHOBHBIE 3TaITbl OMOJIOTHYECKON 3BOJIIOLUH Ha 3emiie?

Kaxoga crpykrypa JHK?

Kax mpoucxonut cunte3 PHK na JIHK-marpurie?

KakoB Mexanusm cruiaiicunra?

KaxkoBbl 0c0O€HHOCTH T€HETHYECKOro Kojaa?

Kaxor mexanusm cunTe3a Oenka?

KakoB mexanusm perumkarun JJHK?

KakoB Mexann3m o0paTHOM TpaHCKPUTILIH?

Kakos mexanusm penapamuu JJHK?



78. KakoB MeXaHU3M KJIOHUPOBaHU?

79. Uro Takoe TeHOM YeroBeKa?

80. Yro Takoe ren?

81. KakoBo cTpoeHHE OMOIOTHYECKHUX KIIETOK?

82. KakoB MexaHH3M 00pa30BaHHUs IIOJOBBIX KIIETOK?

83. KakoB MexaHH3M 00pa30BaHMs COMATUYECKUX KICTOK?

84. B ueM cOCTOMT OCHOBHOE COCPIKaHHe KOHIETINU TG GepeHIIHATbHON IKCIPECCHH TCHOB?
85. KakoBo cojep:kaHue mepBoro 3akoHa Meunaens?

86. KakoBo cojep:kaHre BTOpOro 3akona Menaens?

87. KakoBo cojepkaHue TpeThero 3akona Mererns?

88. KakoBo coaepxanue 3akoHa Xapau-Baiinoepra?

89. KakoBbI 0COOCHHOCTH MOBEACHHUS OECTIO3BOHOYHBIX?

90. KakoBbl 0COOEHHOCTH MMOBEACHUS TO3BOHOYHBIX ?

91. Yro npexacraBisieT OO0 S3bIK KUBOTHBIX ?

92. B gem 3axirodaeTcs ri1aBHAS Ues JapBHHA3MA?

93. KakoBo cojepkaHue NONyISIHOHHO—TEHETUIECKOro moaxoa?
94. Yro Takoe KiagoreHe3?

95. Yro takoe Ouoreochepa?

96. KakoBo copep:kaHre MPUHITAIIA KOHBAPHAHTHOMN peIyTLTHKAIIAN?
97. Kakue MpUHIIUITBI COCTABIISAIOT OCHOBAHME OMOJIOIMH KaK HAyKu?
98. KakoBa 300J10rH4ecKas XapaKTepUCTUKA YeIoBeKa?

99. KakoBHEI OCHOBHEIE dTallbI cTaHOBIIEHHs HOMO sapiens?

100. Yro Takoe Gpu3nonOrns?

101. Kakum 00pa3oM oCyIeCTBISAETCS YIpaBICHHE (PU3HOIOTHYSCKUMHU MPoLieccamu’?

102. Kakwue daxTopsl ciocoOCTBYIOT COXpaHEHHIO pa00TOCTIOCOOHOCTH YeTI0BEKa Ha BRICOKOM
ypoBHE?

103. Urto Takoe 310poBbe?

104. B kakoii cremeHM TEHOTHI OMNpeAesseT BapHaTUBHOCTb IOKa3aTeleill WHTeNIeKTa U
9MOLMOHATILHOCTH?

105. UYro Takoe Hoochepa?

106. KakoBo cogep:xanne 6MOreoHOOKOCMHYECKOTO 1o1Xoa?

107. Uro takoe cuHepreTuka’?

108. KakoBbI xapakTepHbIe YepPTHl CHHEPTeTHKHN ?

109. KakoBa ¢ mo3umuii CHHEPreTMKH HOBAasi CTPATETHsl MOBEJACHHS UENOBEKa, aJleKBaTHAS
peanmsim XXI B.?

110. KakoBo copeprkaHie NPUHINIIA OTBETCTBEHHOCTH?

111. Urto Takoe Hayka?

112. KakoBbl 0COOCHHOCTH pa3BUTHSI HAYKH B AaHTHYHOCTH?

113. KakoBbI 0cOOEHHOCTH pa3BUTHS HAYKH B CpEIHUE BeKa?

114. KakoBbl ocobeHHOCTH pa3BuTHs Hayku B HoBoe Bpemst?

115. KakoBbl 0COOEHHOCTH pa3BUTHS HAYKHU B HAIIIW JTHU?

116. KaxoBo conepxaHue KOHIENIUN HayYHBIX PEBOJIOLNI?



8. MaTepl/IaJ'lLl MPOMEKYTOYHOI0 KOHTPOJISA: TECTOBbIC 3alaHUS.

1.CrpaBe/uBO B MEXaHHYECKOM M AIIEKTPOMAarHUTHOW KapTHHE MHUPA:
1) mepemMerieHre co CBEPXCBETOBOM CKOPOCTHIO HEBO3MOKHO;
2) IBUOKYIIIEE TENIO JeHCTBYET Ha ABMKUMOE, & BCTPEYHOTO MIPOTUBOICHCTBUS HET;
3) 3Has NPUYMHY MOXHO TOYHO M OJHO3HAYHO PACCUHUTATh €€ CJICJICTBUC;

4) mo0oe NBIKEHUE CBOAUTCS K IIEPEMEIICHUIO YaCTHII.

2.YcTaHOBUTE COOTBETCTBUE MECXKAY ONpCACIICHUCM MCTO/Ja HAYUYHOTI'O ITIO3HAHHUA U CAMHUM METOJOM!

1) ompexneneHre KOIMMYECTBEHHOW 3HAYMMOCTH CBOWCTB, CTOPOH  HM3Y4aeMOro OOBEKTa WM
SIBJICHHSI C IIOMOILBIO CIELMAIBHBIX TEXHUYECKUX YCTPOMCTB;

2) aKTHBHOE IIEJICHAIIPABICHHOE, CTPOrO0 KOHTPOJIMPYeMOe BO3ACHCTBHE Ha OOBEKT

(3KCTIepUMEHT, U3MEPEHHE);

3. 17151 €CTECTBEHHBIX HAYK XapaKTEPHO:
1) cTporo 00beKTHBHOE 00OBSICHEHUE ACHCTBUTEIBHOCTH;
2) HAMBHUYaTbHOE MOHUMaHUE MHPA;
3) packpsITHe 11eJeil, HAMEpEHUH YeTOBEKa;

4) WCTOJIKOBAHHUE SBJICHHI.

4 .Pacriojioxure MMpeACTaBJICHUA O MAaTCPHHU B MOPAAKE UX BOSHUKHOBCHHA:

1) cymectByror 2 (GOpMBI MaTepuH, O00JagaroIIie TMPOTHBOMOIOXHBIMA CBOWCTBAMH —
BEIIECTBO U (pr3nveckoe moJe;

2) 4% cruxuii, CMEITAHHBIX B ONPEIENEHHbIX TIPOIOPIHUAX;
3) Mexay Mmarepueld B (opme TpaBUTAIMOHHOTO TIOJII UM T€OMETPHYECKUMH CBOWCTBAMH

MPOCTPAHCTBA — BPEMEHU HEBO3MOYKHO MPOBECTH YETKYIO I'PaHb;
5.Pacmionoxkute npeicTaBlIeHHs O JBIKEHUU B IMOPSKE UX BOHUKHOBEHHS:
1) ecrecTBEHHOE M HACHIILCTBEHHOE;
2) MHOXeCTBO ()OPM JIBHIKEHHS;
3) MexaHHYecKoe.
6.lHBapHaHTHOCTE:!

1) meliTpamusm;
2) CUMMETpPHS;



3) acummerpus;
4) 3KBHBAJEHTHOCTE.

7.Apuctotens ckazan «lIpupoga He TepIUT MyCTOTHI», 3TO O3HAYAET:

1) mycToro MpoCTPaHCTBA HE CYHIECTBYET;
2) Matepus paBHOMEPHO PACIIONaraeTcs B IPOCTPAHCTBE;
3) 3amoNHATH MyCTOTHI 3HAHMS,
4) BAYMYHBO OTHOCHTCS K IIPHUPOJIE.
8.YBenuueHne KOHIICHTPAIIMH PEarupyIOIMNX BEIIECTB MPUBOANT K YBEIHMUEHHIO CKOPOCTH XUMHYECKOM

pCaKkuum, MOCKOJIbKY:

1) moHmKaeTCs SHEPTETHUECKHIT Oapbep peaKIny;
2) yBEIUYMBACTCS YHCIIO AKTUBHBIX MOJICKYT,

3) BBIIIE BEPOSITHOCTH CTOJKHOBEHHSI PEAreHTOB;
4) pacrteT CKOpPOCTb IBHKCHHUS MOJIEKYII.

9.YCTaHOBUTE COOTBETCTBHE MEXKIY YPOBHEM OpraHU3alld{d >KUBOM MAaTepuu U XapaKTEePUCTHKOU

MpUcCylIied eMy:

1) nomynsmms; ANeMEHTapHas CTPYKTYpPHAsl €AUHUILIA KU3HU;
2) BHT; 3JeMEHTapHAas €IUHUIIA DBOJIIOITIH;
3) KieTka; eIUHUIA CHCTEMATHKH JKUBBIX CYIIIECTB.

10.Monexyna JIHK conepxut ydactok u3 90 HyKJI€OTHIOB, KOTOPBIN KOJUPYET MEPBUUHYIO CTPYKTYPY
Oenka. Unciio aMMHOKHCIIOT, BXOAAIIMX B cOCTaB Oenka, KOTopwlid mmdpyercs 3tuM ydactkom JIHK,

paBHO:

1) 30;
2) 90;
3) 270;
4) 49,

11.bpuTaHckas SHIMKIONENS TOACHSET NeTEpMUHN3M cTpokamu Omapa Xaiissma

1) Cyumm cuuTaii TOJIBKO TyX BE3CCYIIHi, UyKAbIi BCIKHX BEIIECTBEHHBIX IEPEMEH;
2) Yx | — s 3apst TBopeHbs 3amucana To, 4To npouTet nociaeanil. CyHblii 1eHb;

3) sn, myapenoM MpeuIoKEeHHbBIH IPUMH, U3 PYK XKe Jypaka He IpHHUMai Oalib3ama;

4) B 3TOM MHpE HE BBIPACTET MPaBJIbl MOOET, CIIPABEIIMBOCTh HE MTPAaBUIIa MUPOM BOBEK.

12.MonexkynspHO — KHHETHYECKas TEOPHsI TO3BOJIAET PACCUUTATH!
1) BepOSATHOCTH TOTO, YTO MOJIEKYJIA HUMEET TAaKyI CKOPOCTD;
2) cpeaHUE 3HAYCHUS BEJINYWH, XapaKTEPH3YIOLIUX KOJUIEKTHB MOJIEKYJI Ia3a;
3) CcKOpOCTH JIF000M 331aHHON MOJICKYJIBI T'a3a;
4) OTKJIOHEHHE CKOPOCTHU JIAHHON MOJICKYJIbI B IAHHBIH MOMEHT BPEMEHH OT CPE/IHEH.
13. ATpuOyTHI SBOIOITHH:

1) caMOmpoOM3BOIBLHOCTS;
2) HeoOpaTUMOCTD;



3) o0paTMMOCTH;
4) HampaBIEHHOCTb.

14.B XuMHYeCKOM TIPEBPAIICHAN MOJIEKYJIa:

1) He U3MEHSET CBOM COCTaB;

2) He U3MEHSIET HJEKTPOHHYIO CTPYKTYPY;

3) He coXpaHsIeTCST;

4) COXpaHAKT CBOKO MHAWBUAYAJIbHOCTD.

15.YkaxuTre TMONIOKEHUs, KOTOPhlE COOTBETCTBYIOT HEHACJIEICTBEHHOHW (MOIU(PUKAIIMOHHOMN)

N3MCHYUBOCTH:

1)
2)
3)
4)

(hopMupoBaHUE H3MEHEHUH CONPOBOKIAACTCS N3MEHEHHEM TeHOTHIIA;

HU3MEHEHUS NEPEIatoTCs 110 HACIIEACTBY;

W3MEHEHUS HOCST PUCTIOCOOUTENLHBIN XapaKTep;

CTETICHh BHIPAXKEHHOCTH M3MEHEHHH B (DEHOTHIIE 3aBHCHT OT CHJIBI W MPOIOIIKHTEIHLHOCTH
(aKTOpOB, UX BHI3BIBAIOIIUX.

16.JlokazaTtenbcTBaMU TOTO, YTO MPEJICTABUTENN PA3HBIX YEIOBEYECKUX Pac OTHOCATCS K OTHOMY U TOMY

e OMOJIOTMYeCKOMY BHIY YesIOBeK pa3yMHblidi (HOMO sapiens) sBistoTes:

1)
2)
3)
4)

OPraHU30BaHHOCTh B BEICOKOPA3BHUTYIO COLMABHYIO CTPYKTYPY — U€JIOBEYECKOe OOIIECTBO;
€AMHCTBO (PEHOTHIIA NIPEICTABUTENIEH BCeX pac;

OJIMH U TOT € XPOMOCOMHBII Ha0op;

MPUCTIOCOOJICHUECKUH XapaKTep OTIUYUTEIbHBIX IPU3HAKOB JIJIsl TIPEICTABUTENCH KXKIA0H 13
pac.

17.CxopocTb cBerTa:

1)
2)
3)
4)

HEC 3aBUCUT OT HAlIpaBJICHUA ABUKCHUA CUCTEMbI OTCUETA,

3aBUCUT OT a0COJIFOTHOI'O 3HAYECHUS CKOPOCTHU ABUKECHUA CUCTEMBI OTCUCTA,
3aBUCUT OT HAIIPABJICHUS, HO HEC 3aBUCUT OT «V>» CUCTCMBI OTCUCTA,

HEC 3aBHCUT OT «VL» CUCTEMBI OTCUCTA.

18.0cuoBy OTO:

1)
2)
3)
4)

C «COoNnst» B 00JIacTsX, T/Ie TPAaBUTAIMOHHBIMY CUJIAMH MOXKHO IIPEHEOPEYb;

«My» He dKBUBaJicHTHA E B HEMHEPIIUATBHBIX CUCTEMaX OTCUETA;

cONSt B JIFOOBIX CHCTEMAX OTCYETA;

Bce (PM3UYECKHUE MPOIIECCH MPOTEKAIOT OMHAKOBEIM 00pa30M B JIFOOBIX CUCTEMAaX OTCYETA.

19.9xocucrema:

1)

2)

COBOKYITHOCTb OpPraHM3MOB W HCOPraHUYCCKUX KOMIIOHCHTOB Oprnca}omeﬁ Cp€abl, B
KOTOpOﬁ MOXKCET OCYIHICCTBIATLCA KPYT'OBOPOT BCIICCTB,

OpraHu3allMOHHAaA rpyIlina B3aUMOCBA3aHHBIX HOHyJ'ISIL[I/If/i, paCTeHI/Iﬁ, JKHBOTHBIX, I‘pI/I60B n
MHKPOOPraHMU3MOB, )KUBYIIIUX B OJJHUX U TEX KC YCIOBUAX;



3)
4)

COBOKYITHOCTH (DaKTOPOB CPE/Ibl, B Mpeieiax KOTOPOH BOBMOKHO CYIIECTBOBAHUE BUJIA;
KOMIUIEKC TPHPOJHBIX T M SABIEHUH, C KOTOPBIMH OPraHW3M HaxXOJUTCS B TECHOM
B3aUMOCBSI3H.

20.I'a30Bast (pyHKIIMS KUBOTO BelllecTBa B Onocdepe 00ycloBIeHa CIOCOOHOCTHIO OPraHU3MOB:

1)
2)
3)
4)

HaKaIrlJiInBaTh pa3JINM4YHbIC BEIICCTBA,

OCYHICCTBJIATH CJIOXKHBIC IMTPEBPALICHUA BCIICCTB B JKUBBIX TCJIAX;
IorjaomaTrb U BbIACIATH KUCIIOPOA U YT JICKHUCIIBIH Ta3?

BBIACIIATh XUMHUYCCKHUEC BCIICCTBA.

21.I'paBUTaIMOHHOE B3aUMOCHCTBHE:

1)
2)
3)
4)

nepeHocuTcs GoTOHAMM;

HE ACICTBYET B MAKPOMHUPE;

CBOWCTBEHHO BCEM MaTepHaIbLHBIM 00BEKTaM;
SABIACTCA ONPCACIAOIINM B MECTraMHUpe.

22.BepHo nu:

1)
2)
3)

4)

HAOJIIOJICHIE BOJTHOBBIX CBOMCTB JIJIaCT HEBO3MOXKHBIM UCCIICA0BAHUE €r0 KOPITYCKYIISIPHBIX
CBOMCTB;
HaOIOIeHIe KOPITYCKYJIIPHBIX CBOWCTB AeNaeT HEBO3MOXKHBIM HCCIIEIOBAaHIE €0 BOITHOBBIX
CBOWCTB;
HAOJIIOJICHUE BOJHOBBIX CBOMCTB JICJIA€T HEHYXHBIM HCCIICIOBAHUE €TI0 KOPIMYCKYJISPHBIX
CBOWCTB;
HAOIOJIEHNE KOPITYyCKYJSIPHBIX CBOMCTB JeNlaeT HEHY)KHBIM HCCIIEZIOBAaHHUE €r0 BOJHOBBIX
CBOWMCTB.

23.dyHaaMeHTaIbHOE B3aUMOJICHCTBHUE 110 BEJIIMYMHE OTHOCUTEIHHOW WHTCHCUBHOCTH (OT OOJbIIEH K

MeHLLHCﬁ) pacnojiaraeTcd B CJICAYIOIIEM IMOPsAAKE:

1) cunpHOE, PIEKTPOMAarHUTHOE, C1ab0e, TPaBUTAIMOHHOE;

2) rpaBUTAIMOHHOE, JIEKTPOMArHUTHOE, CJIa00e, CHIIbHOE;

3) cmaboe, TpaBUTAIIMOHHOE, CUIIHHOE, SJIEKTPOMArHUTHOE;

4) aeKTPOMAarHUTHOE, TPABUTAIIIOHHOE, CHIIBHOE, cl1adoe..

24.YCcTaHOBUTE COOTBETCTBHE MEXAYy CTPYKTYpHBIM ypOoBHEM BceneHHOW ¥ OCHOBHBIMHU

3aKOHOMEPHOCTAMU JIBUKCHUSA 00BLEKTOB B HEM:

1) meramup; 3akoHomepHoct CTO u OTO;
2) MaKpoMup; 3aKOHBI KJIIACCHYECKON MEXaHUKH H 3JIEKTPOANHAMUKH;
3)MUKpOMHD; 3aKOHBI KBAHTOBOW MEXaHUKH H DIICKTPOIUHAMUKH.

25.Ykaxure XapPaKTCPUCTUKHU BJICMCHTAPHBIX YaCTHUIIL:



1) Macca 1oKos1, CTIIMH, CTPAHHOCTh, YHTAJIBITHS, 1IBET;
2) Macca, 3apsiji, KBAaHTOBOE YHCJIO0, BAJICHTHOCTh, ApOMAT;
3) BpeMmsI )KU3HH, SHTPOIIHS, 3apsii, I[BET, MOMEHT UMITYJIbCa;

4) macca, 3apsia, CIIUH, BpeMsl )KU3HU, BHYTPEHHUE KBAHTOBEIE YHCIIA.

26.AromusMm JleBkunma — JleMokpuTa ObUT OCHOBaH Ha HJIEe:
1) B ABMXKEHUH aTOMOB IIPUCYTCTBYIOT JJIEMEHTHI CIIy4ailHOCTH;

2) BCE COCTOHMT W3 MEIBYANIINX, HEACTUMBIX YacTHI] — aTOMOB, KOTOpBIE OECHOPSIOYHO

JBIDKYTCS B IIyCTOTE;

3) mpu COCOIMHEHHMH AaTOMOB Tejla BO3HHKAIOT, HEKOTOPOE BpeMsl CYLIECTBYIOT, a 3aTeM

pa3pymialTcs, BHOBh PACCHINASICh HA aTOMBI,

4) Bce COCTOUT U3 HEACTUMBIX U Je(OPMUPYEMBIX KOPIIYCKYJ, KOTOPbIE IUIOTHO MIPUJIETAIOT APYT
K IpYTy, HE OCTaBJIsIsl MECTa JJIsl ITCTOTHI.

27.0cHOBHas IPUYNHA MAPHUKOBOTO 3 dexra — 3To:

1) yBenmuenue B arMocepe KOHIEHTpPAIMKM COSAWHEHHH, MOTJIOIAIOIINX WH(ppaKpacHoe

U3ITy4eHHE;
2) BbIpyOKa JIECOB;

3) N3MCHCHUC HAIIPSIKCHUA NBUKCHUA U UHTCHCUBHOCTH OKCAHNYCCKUX TequHﬁ;

4) TCIUIOBBIACIICHUS ITPOMBIIIIIICHHBIX HpeHHpHHTHﬁ.
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9. BOITPOCHI IJIA TOAT'OTOBKHU K 3AYETY.

EcrecTBeHHOHay4YHAasi U TyMaHUTapHasi KyJIbTYpBbIL.
Hayuneblif MeTox, HayKa U ee poJib B )KU3HU 00IIeCTBa.
AHTHYHas KapTUHA MHUpa.

T'ennonienTpuyeckas cuctema mupa Konepuuka.
3akonsl Kemiepa.

Knaccuueckas mexanuka HeroToHa.
XapakTepHble YepThl MEXaHUUECKOM KapTHHBI MUPA.
OneKTpoMarHuTHasi KapTuHa MHpa.

Konuenmmu nanbHOASHCTBUS U OJIM3KOACHCTBHSL.
CTpyKTypHBIE YPOBHH OpTraHU3AINH MaTEPUU.

4 Buna dhyHIaMEHTaIbHBIX B3aMMOICHCTBUH.
DneMeHTapHbIC YaCTHIIBI.

CrenuanbHasi TEOPUsl OTHOCUTENBHOCTH A. DUHIITEHHA.
OO01mmas Teopust OTHOCUTENFHOCTH.

I'mnoTe3a KBaHTOB.

IIpuHIUIIBEI KBAHTOBOM MEXaHUKH.

YPpOBHU XUMHUYECKOTO 3HAHHUSL.

YueHue o cocTaBe BELIECTBA.

3aK0H KpaTHBIX OTHOIICHUH.

3akoH ABOrazpo.

[IpuHIMO BO3pacTaHUs SHTPOIHH.

Crpoenue 3eMin.

MonekyaspHbIil YpOBEHb OpraHU3alui AKUBOTO
Teopus 3BONIOLIUN OPraHUYECKOr0 MUPA.
I'umnore3nl ITPOUCXOXKIACHUA JKU3HU.

OCHOBHBIE TOJIOKEHUSI TEOPHH IBOJTIOLINH.
HyxnenHoBble KUCIOTHI U TEHETHUECKUI KOJI.
YenoBek- (heHOMEH MTPUPOJIBL.

Buocdepa.

®dopmupoBaHre HOOCHEPHIL.

[Ipeononenne 3K0IOTHIECKOI KaTacTpOdbI.



10. YYHEBHO-METOJUYECKOE U HHO®POPMAIIMOHHOE OBECIIEYHEHUE
JUCIUITJINHBI.

10.
11.
12.

13.
14.

15.

a) OcHoBHasi uTEepaTypa.

I'openor A.A. Konneniuu coBpeMeHHOro ectectBo3Hanus: Kypce nekuwmit. M., Lentp, 2007 —
208 c.

I'pymesurkas T.I'., Camoxun A.Il. KoHnenmm coBpeMEeHHOTO eCTeCTBO3HAHUS: YueOHOe
nocobue. — M.: Bricias mxoina, 2007. — 383 c.

Hanunora B.C., KoxxepaukoB H.H. OcHOBHBIE KOHIICIITUN COBPEMEHHOTO €CTECTBO3HAHUS:
Yu4eOH. nocobue s By30B.-M.: Acniekt IIpecc, 2007. —256 c.

Hyo6numesa T.4., [Turapes A.}FO. CoBpemeHHOE ecTecTBO3HAHHE. Y. Tocobne.-M.
«Mapxketunr», 2007. — 160 c.

Kapnenkop C.X. KoHIenuu COBpeMEHHOTO €CTECTBO3HAHUS: Y4eOHUK.-M. Briciias mkoa.
2007.-334c.

Kiuak H.1O. Kpatkuit korcnekt nexiuii mo KCE.- xadeapa coBpeMeHHOTO €CTeCTBOSHAHUS
CII6 UHXOSKOH ( ¢unman B r.Yebokcapsi), 2009.

Koncnekr nexuuii mo KCE. — Coct. Pesckas H.B.- CII0: Anbda. 2008.-160 c.

Konuenuuu coBpemenHoro ecrectso3Hanus. - [lon pen. B.H.Jlaspunenko.: M.FOHUTH, 2008.-
303 c.

Konrenmmu coBpeMeHHOTO €CTeCTBO3HAHMSL. : yueOHMK Ut By30B 1o pea.C.M.Cambiruna.-
PocroB-u-/.: ®enunxc, 2008, 2003.-576 c.

Jlunosko I1.0. [IpakTukyMm mo ectectBo3HaHuio — PoctoB-Ha-/lony/ ®ennke. 2008.- 320 c.
Jlock B.A. OCHOBBI COBPEMEHHOTO eCTeCTBO3HAHM. Yu. mocodue. M., UHDPA, 2007. — 192 c.
MacnennukoBa U.C., [Ip160B A.M., [llanomrankosa T.A. KoHmenun coBpeMeHHOTO
ectectBo3Hanug. - CI10, CIIoIMDY. 2008.-283 c.

Haiigemn B.M. Konreniiuu coppeMeHHOro ectecTBo3Hanus. M.:Bricmmast mikoma, 2009.
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