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1. Heau ocBOEHUS TN CIUTITHHBI
[Ipennaznauenue kypca «KoHIENuu COBPEMEHHOTO  €CTECTBO3HAHUSA»  COCTOMT B
(GOpPMHUPOBaHUH y CTYJIEHTOB KOHIIENTYaJbHOIO MOaXoja. [J1aBHOE BHUMAaHHE CIEIYEeT YACIUTH
MOHMMAHUIO 3aKOHOB Pa3BUTHS PUPO/IbI, OOIIECTBA U MBIIIJICHHS M YMEHUEM ONIEPUPOBATH 3TUMU
3HAHUSAMH B MPOGECCHOHATBHOM NEATEIbHOCTH, CIOCOOHOCTBHIO aHAJU3UPOBATH OCHOBHBIC
KOHIIEIIIIUHA €CTECTBO3HAHUSI.

]_[CJ'IHMI/I nperoaaBanvsa  JUCHHUIIIMHBI

SABIIAKOTCA:

«KoHuemnmuun

CCTCCTBO3HAHUI»

COBpPEMEHHOTI'O

- (opMupoBaHHE y CTYACHTOB COBPEMEHHOW E€CTECTBEHHOHAYYHOM KapTHUHBI MHpA, UTO
CIOCOOCTBYET CO3/1aHUIO0 HAYYHOTO MUPOBO33PEHMUS;
- YCBOGHHE BaXHEHIIINX KOHILIETIUNA COBPEMEHHOTO €CTECTBO3HAHMUS;
- 3HAKOMCTBO C WCTOPHEH CTAHOBJICHHS €CTCCTBO3HAHMS M OCOOCHHO CO CKauyKaMU B €ro
Pa3BUTHUU; - TIOBBIIIEHUE O0IIEHAYYHOTO U O0ILEKYIbTYPHOI'O YPOBHS CTYICHTOB.

Konx n O0001eHHbIE TPYA0BbIE (PYHKIIUH TpynoBble pyHKINM
HaNMeHOBaHHue Kon HauMeHoBaHHne Yposens |HaumenoBanue| Koxa YpoBeHb
npogeccuoHaJIbHO KBaJIUPUK (moaypoBeHb)
ro cTaHjaapTa aluu KBaJMuKan
HH
01.001 ITegaror Ilenarornueckas O6menenarorny jA/01.6
(memaroruyeckas eITeIbHOCTD 10 eckasi QyHKIHUS. 6
e TeIILHOCT B MPOCKTUPOBAHUIO U OOyueHme
ITOIIKOJBLHOM, peanuzanuu BocnurarensHas [A/02.6
Ha4yaJbHOM OOIIEM, 00pazoBaTeNbLHOTO eATEeILHOCTD 6
OCHOBHOM 001meM, | A [mporecca 5
CcpeaHeM 001IeM 00pa3oBaTeIbHBIX
00pa3oBaHum) OpraHu3aKsAX Paspusatomas  A/03.6
(BOCIIMTATED, OIIKOIBHOTO, HAYaIBHOTO ACATEIILHOCTD
YUUTEIb) 00111eT0, OCHOBHOT'O 6
00111eT0, CPETHETO OOIIETO
oOpa3oBaHus
Tlemarormueckas Ilemarormueckas
esITeIbHOCTD 1O eI TeIbHOCTD 110
MMPOCKTUPOBAHUIO U peanu3ainuu
p [PEAIH3ALIH OCHOBHBIX 6 MporpaMm B/03.6 5
00111600pa30BaTEIbHBIX OCHOBHOTO U
nporpamm CpEeIHero
o011ero
oOpa3oBaHus
Ne Kon HanmenoBanune o6nactu npodecCHOHANbHON AesITeTbHOCTH.
n/m HpO(beCCI/IOHaHBHOFO HaumenoBanue HpO(l)eCCI/IOHaHBHOFO crapgapTa
cTaHaapTa

01 O6paszoBaHme 1 HayKa

1. 01.001

[Ipodeccnonansuelii ctaggapt «Ilemaror (memarornveckas AeATeNbHOCTE B chepe
JIOIIKOJIPHOTO, HA4aJIbHOTO 0OIIETO, OCHOBHOTO OOIIETO, CPEAHETO O0IIETO
00pa3oBaHus) (BOCIHUTATENb, YUUTENb)», YTBEP)KACHHBIH NpruKkazoM MUHHCTEpCTBA
Tpylla u counansHoit 3ammnThl Poccniickoit @enepanuu ot 18 okrsiopst 2013 r. Ne
544Hu(3apeructpupoBad MunrcTepcTBOM FocTHIMU Poccuiickoit denepanuu 6
nekadpst 2013 r., peructparmonssiit Ne30550), ¢ u3MeHeHHEM, BHECEHHBIM
puKa3oM MuHUCTepCTBa TpyAa U colManbHOM 3amuTel PO ot 5 aBrycra
2016T.Ned422H (3apeructpupoBan MunuctepcTBoM roctummu PO 23 asrycra2016r.,
perucTpanoHHBIA Ne 43326 )




2. 01.003 [podeccronansuelil crangapt «[legaror qOMOTHUTEIBHOTO 0OPa30BaHUS IETCH U
B3POCIBIXY», YTBEPKICHHBIN MPUKa30M MUHUCTEPCTBA TPY/Ia U COLUATBLHON 3aIIUTHI
P® or 5 mas 2018r. Ne 298H (3apeructpupoBan MunucrepcTsoM roctunuu PO 28
asrycra 2018r., peructpannonnsiit Ne 52016
(DOpMI/IpyeMBIC I[HCHHHHHHOﬁ 3HAHUA nu YMCHUA T'OTOBAT BBIITYCKHHUKA HaHHOﬁ

00pa3oBaTeNbHON MPOTPAMMBI K BBITIOJTHEHHUIO CIEAYIOMIMX 0000IEHHBIX TPYIOBBIX (DYHKITHIA:
Ilepedensb 3axa4 npodeccHOHANBbHOI 1eITeJIbHOCTH BbINTYCKHUKOB:

O6nactb Tunel 3a1a4 3anauun OOBEKTHI

npodeccuoHanbHOW  |MpodeccnoHanbHON npodeccuoHaIbHOM npo¢eccHOHaIbHOM

JEeSITEIbHOCTH JESITEIbHOCTH JESITEIbHOCTH NESITeNIbHOCTH (WK

(mo Peectpy 00J1acTH 3HAHHMS)

MuHTpyza)

01 O6pa3oBanue [lenarornyeckuii Pa3pabotka u OO6pazoBarenbHbIe
peanuzanus IPOrPaMMBbI U
00pa3oBaTeNbHbIX 00pa3oBaTeNbHBIH MpoLecc
nporpamm CIIO u B cucreme CIIO u 10
nporpamm 10O

06 Css3b, Hayuno- HccnenoBanue, WNudopmannonnsie
MH()OPMAIIMOHHBIC U | HCCIICIOBATEIbCKUI paspaborka, HPOLECChI, TCXHOJIOI'HUH,
KOMMYHHKAIHOHHBI BHEJJPEHUE U CUCTEMBI M CeTH, X
o TexXHOLOIHH COTPOBOXKICHHE UHCTPYMEHTAJILHOE
MH(OPMALIOHHBIX (mporpammHoe,
TEXHOJIOTHI U CUCTEM | TEXHHYECKOe,
OpraHU3aI[MOHHOE)

obecrneueHue, Crrocoonl 6
U METOJIBI
MPOEKTUPOBAHMUS,
OTJIaJIKH, TIPOU3BOJICTBA U
IKCILTyaTaluu
MH(}OPMaIIMOHHBIX
TEXHOJIOTHI U CUCTEM B
pa3IUYHBIX 00JIACTAX U
cdepax mudppoBoi
9KOHOMHKH

2. Mecrto mucuuminnbl B cTpykrype OITOII 6akanaBpuara
JucuumunHa "KoHuenuuu COBPEMEHHOTO €CTECTBO3HAHHUA" BXOJUT B BAPHATUBHYIO YacTb
JUCLUHUIUIMH MO BEIOOPY MaTeMaTHUeCKOTO U €CTECTBEHHO - HayYHOTrO LUKJIA.
[Muxu(pa3zaen) K KOTOPOMY OTHOCUTCS AaHHAsA AUCHMIUIMHA (Moxyib) .B.JIB.08.01.
JucuunnuHa uzyvaercs Ha 2 Kypce B 4 ceMecTpe.

Taoauua 2.1.

CBs3b JUCTTUITIITHHBI <<KOHI_ICHI_[I/II/I COBpPCMCHHOTO CCTCCTBO3HAHUA» C MNPCAIICCTBYIOIIUMUA

AVUCHUIIIIMHAMHA Y CPOKH NX M3YUCHUS

Kon JIMCUMILTUHBL, IPEIIECTBYIONTNE TUCITUTUTMHE Cemectp
JIMCIMTUTAHBI «KoH1enmmum coBpeMeHHOT0 €CTECTBO3HAHUS
b1.0.03 Uctopust 2

Taoauua 2.2.



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

CBs3p  guctIuiiHbl  «KOHIENIIMM  COBPEMEHHOTO  €CTECTBO3HAHUSA» C  IMOCICAYIOIMIMMH
JUCHUTIIIMHAMU U CPOKHU X U3YUEHUS
Kon JIMCUMIUIMHBI, CIIETYIOIIME 3a TUCIUITMHON Cemectp
JUCIIAILINHBI «KoHuenuuu coBpeMeHHOT0 €CTECTBO3HAHUSY
B1.0.07 Ob6mas ¢pusnka 1,2,3,4,5,6
Taomauma 2.3.
CBs3p  gucnuiuinHbl  «KOHIIENIIMM ~ COBPEMEHHOTO  €CTECTBO3HAHHUS» CO  CMEKHBIMH
JUCLHUILINHAMUA
Kon Jucuuruiael, cMexHble ¢ auciuiuinHon «Konnenmuu| — Cemectp
JWCIMIUTMHBL ~ |[COBPEMEHHOT'O €CTECTBO3ZHAHUS
b1.0.01 dunocodus 4
3. Pe3yabTarbl O0CBOeHUSI JAUCHUILIMHBI (MoayJsi)) «KoHuenmuu CcOBpPeMEHHOT0
€CTeCTBO3HAHMS»

[Ipouecc wu3y4yeHHs] AUCUMIUIMHBI HalpaBleH Ha (QOPMHUPOBAHUE OHIIEMEHTOB CIEIYIOIIMX
komrieteHimit B coorBercTBrM ¢ ®I'OC BO 1o nanHOMy HampaBJICHUIO:

Kon HanmenoBanue WNHnukaTop noctukeHus B pesynbrare ocBoeHUs
KOMIIETEH- KOMIIETCHIIUU KOMIIETCHIIUU JUCLUIUTMHBI 00y4Jaronuics
805071 (3aKpenyienHsili 3a OUCYUNTUHOLL) NOJIOKCH
YK-1 Crniocoben VK-1.1. Ananusupyer 3agauy, 3HaTh: AHanusupoBaTh

OCYILECTBIIATH BbIJeNIAs ee 0a30BbIe Bajauy, BbIIENAs ee 0a30Bble
ITOUCK, cocrapstone. OcymecTBiaseT COCTaBJISIOIINE
KPUTHYECKUI JEKOMITO3ULINIO Ymers: OcylecTBasTh MOUCK
AQHAJIU3 U CUHTE3 3a/1a4u. mH(pOpMalMKu  JUISL  pELIEHUS
uHpopManuy, VK-1.2. HaxonuT ¥ KpUTHYECKU  [IOCTABJIECHHOMN 3a1a4u o
MIPUMEHSATH aHAJIM3UPYyeT HH(DOpMaLIHIO, pa3IMYHBIM THIIAM 3aIIPOCOB

CUCTEMHBIN MOJIX0]T
JUTSI perieHust
MOCTaBIIEHHBIX
3a1a4

HEOO0XOAUMYIO JUISl PeLICHUS
ITOCTaBJIEHHOM 3a7a4H.

VYK-1.3. PaccmarpuBaet
pa3IMYHbIE BApUAHTHI PELICHUS
3a/1a4M, OILICHUBAs UX JOCTOMHCTBA
u

HEJOCTaTKH.

VK-1.4. I'paMmOTHO, JIOTUYHO,
apryMEHTHPOBaHHO (hOpMUpYET
COOCTBEHHBIE CYXKICHHS U
OLIEHKH.

Otnnyaet paxkThl OT MHEHUH,
HMHTEpIIpEeTalui, OLEHOK U T.J. B
PacCyXACHUAX APYTUX
Y4aCTHUKOB

JESATEIIBHOCTH.

VK-1.5. Onpenensier 1 OLlEHUBAET
IIPAKTUYECKHUE MTOCIEICTBHS

Bnaners: Ilpu  oOpabotke
nHpopManuu OTIMYaeT (aKThl
OT MHEHHMH, WHTEpIIpeTanun,
OIIEHOK, dbopmupyert
COOCTBEHHBIE MHEHHUS 71
CY>KIICHHS, apTyMEHTHPYET CBOU
BHIBOZIBI M TOUKY 3PEHUS




| BO3MOXHEIX penreHmii 3a1aum. |

4. CTpyKTypa M cojiep:KaHue TUCIHHIIMHBI (MOTYJIs1)
4.1. CTpyKTYypa JTUCHUIIHMHBI (MOIYJIA)
OO61mas TpyA0€MKOCTh AUCHHUIIIMHBI COCTABISET 2 3aYETHBIX €IUHUL], (2 4YacoB.

Bcero | [lopsnkoBbliii HOMEp ceMecTpa
OO0mas TpyAO0eMKOCTh JUCIMIUIMHBI BCETO 2 4
(B 3.€.), B TOM YHCIJIE:
AyIuTOpHBIE 3aHATHS BCETO (B aKaja.yacax), 52 52
B TOM YHUCIJIE:
Jlexuun 18 18
ITpakTHueckue 3aHATHsI, CEMHUHAPHI 34 34
CamocrostenpHass ~ pabora  Bcero (B 20 20
akaj.uacax), B TOM YHCIIe:
Bu utoroBoit arrecranuu:
3aver/3aueT + +
DK3amMeH
OO61as TpyA0EMKOCTh AUCLUHUIUIMHBI (Yacax) 72 72

Ne Buabl yueOHoii padoThl, BKiaw4asi | PopMbl TeKyLIero KOHTPOJIs
n/n CaMOCTOSITEJIbHYIO PafoTy CTYJIEHTOB|  YCIIeBaeMOCTH (no Hedenam
U TPYA0eMKOCTh (B Yacax) cemecmpa)
KonrakrHas CamocTosTe b- ®opma NpOMeKyTOUHOH
paGoTa nas pa6ora aTrecTanuu (no cemecmpam)
HauMeHoBaHHe Pa3/iesioB U g £
W — ~—~
TeM JUCHUNIUHBI (MOTYJIs1) . | = & el = % %
= |E|'S g |8 | & . 502
= = o Q S | A < T (o8
= : E |35 g E |& |E JE
Z < g s |2 = @ 3 < =
5 o |E 5 |5 S s & g |=&¢
E A Jant © B3 — = 5} = = o 28
N et Q < < = Eg = 5] o 5] o S
o =y I~ =¥ & E( Y2 > = & o s} >:S< S
O ) — = M 5 O ~ < < < <
e T & A S ) A A | @ [ 7 2 2 23
= E|E |s | = A & o880 (¥ |& |la | 88
<L ) = > =9 = o ) o SERTIES] o Q O 19 o 23
¥ & g | = 1) m g 3 & E 80 = = < = 2 d8
= 2 EE ¢ 23 2 Egic 2 B 2R OBEEL.
Slma5 HE 5 Ha | E |80 ¥ E |E |E |E&828
1 | EcrecTBeHHO-Hay4YHas U 4 16 |2 |4 2 171
rymMaHUTapHasi KyJIbTYyphl.
2 | EcrecTBO3HAHHUE H 4 16 |2 |4 2 1 |1 |+ +
MaremaTuKa
3 | HayuHble peBONIOLIUH B 4 16 |2 |4 2 11 + +
KOHIIETITYaJIbHBIX
4 | KocMoJoru4ecKue 4 |6 2 |4 2 1|1 + +
KOHIISITIIHH
S | XUMUUYECKHUE KOHIIENIUN 4 |6 4
6 | KoHuenryanbHoe 4 15 |2 |3 2
colep>KaHue HayK O 3eMiie
7 | buonornueckue koHuenmuu | 4 |5 |2 |3 2 1|1 +
8. | AHTpomonornyeckue 4 15 |2 |3 2 171 + +
KOHIIETTIIHH




Yenosek Bo BeenenHoit 4 14 |1 |3 2 1 |1 + +
(MHTETrpabHbIC KOHIICIIIIHH)

[Tanopama ecrectBo3Hanust |4 |3 |1 |2 2 111 + +

OO11ast TPyI0EMKOCTb, B 4acax 72|18 | 34 20 10 | 10 | [TpomexyTo4yHas aTTeCTaLUA
®opma
3ayer +

3a4deT ¢ OLEHKOH

DK3aMeH

5. COAEP)KAHUE JUCIUIIJIMHBI.

Coaep:xanue pa3aejoB IMCHUILIHHBI.

Tema 1. Ecmecmeenno-nayunas u 2yMaHumapHas Kyaiomypbl.

MHOroMepHOCTb €CTECTBO3HAHUS U T'YMaHUTAPUCTUKH, TPU YPOBHS 3HAHMA: NEPLENTYaIbHbIN
(4yBCTBEHHBIN), KOTHUTUBHBIM (MBICIUTENIbHBIN), TUHIBUCTUYECKUH (A3bIKOBOM). OnucaTenbHbII
XapakTep €CTECTBO3HAHUSA W NPEINUCBHIBAIOIINNA — TyMaHUTapuUCTHKU. Kpurepuil HaydHOCTH
€CTECTBO3HAHMUSI — MOATBEPKAAEMOCTh Teopuu. Kpurepuih HayyHOCTH TyMaHUTAPUCTHUKUA —
3¢ ¢dexTuBHOCTh TeopuH. HayuHblli MeTOJl €CTEeCTBO3HAHHMS — TIMIIOTETUKO-AEAyKTHUBHBIA METO/.
Hayunplii mMeTOX TyMaHUTapHBIX HAayK — IIparMaTW4ecKuii MeToA. B3aumoI0nOIHHUTEIBHOCTh
€CTECTBO3HAHUS U T'yMaHUTApHBIX HayK.

Tema 2. Ecmecmeo3nanue u mamemamuxa.

MaremaTtka Kak Hayka 00 YNOpSAOYEHHBIX KOHCTpyKTax. HaydHble MeTOIbl MaTeMaTUKH —
AKCUOMAaTHYECKMM M KOHCTPYKTHUBHUCTCKMH. HenpoTMBOpEUMBOCTH KakK IJIaBHBIM HAay4YHBIN
KpUTEepUil MaremMaTukd. MaTtemMaTuka U BooOpakaemble MUpPBL.  B3anMHOOAHO3HauHOE
COOTBETCTBUE MEKY MaTEMaTHUKON U €CTECTBO3HAHUEM.

Tema 3. Hayunvie pegontoyuu 6 KOHYenmyauibHulX OCHOBAHUAX PUIUKU.

Mexanuxa Hvtomona. Cmbicn 1-ro 3akoHa Hertotona. Jluddepenunansaas popma 2-ro 3aKkoHa
Herorona. Ilpunnun orHocutensHOcTH ['anmuies W paBHONpaBUE BCEX HMHEPLHUAIBHBIX CHCTEM
orcueta. HBapMaHTHOCTb ypaBHEHHMH MeXaHUKM HBIOTOHa OTHOCHTENBHO MpPeoOpa3oBaHUN
[Nanunest. AGCONIOTHOCTh NPOCTPAHCTBA M BpEMEHHU B MexaHuke HploToHa.

Cneyuanvnaa meopus omuocumenvrnocmu (CTO) A.Diunwmetina. TpyTHOCTH COTJIACOBAHUS
KOHLENTYaJIbHBIX OCHOB MeXaHUKH HproToHa u anexTpoanHamuku Makcseita-Jlopenna. Hayunoe
TBOpuecTBO A.DiHITeliHa. J[Ba moctynata CTO. PensTuBucTCKHE MPOCTPaHCTBEHHO-BPEMEHHBIE
saddextol. Onenka mexannku Hetorona ¢ mozurmii CTO.

Obwas meopuss omnocumenvnocmu (OTO) A.Dtinwumetina. PacnipocTpaHeHHe NPUHIINATIA
OTHOCHUTEJIBHOCTH Ha BCE CHUCTEMBI OTCUETa. OJKBUBAJICHTHOCTb TSDKEJIOM M MHEPTHOM Macc.
TsArorenue u HCKPUBIEHHOCTH NpocTpancTBa-BpeMeHu. Onenka CTO ¢ mosunuit OTO.

Keanmoeas mexanuxa. Ksantel 3Heprum. Iloctosnnas Ilnanka. KopmyckynsipHO-BOJIHOBOM
nyanm3M. BomHoBas pyskius. Ypasuenue Ay=ay. [Ipenenst npuHIMNA HATJISAIHOCTH B KBAHTOBON
mexaHuke. IlpoOiema «ckpbIThIX» mapameTpoB. CooTHolIeHHe HeomnpenaeneHHocTe. [IpuHuumm
cynepro3urui. BeposTtHocTHas mpenckazyeMocTh. OIEHKa KIACCHYECKON (PU3MKM C TO3WINN
KBaHTOBOM MeXaHUKU. [ [pyHIINI JONIOIHUTENBHOCTH.

Hexomopule cpeocmea ¢usuueckozo sxcnepumenma. SIBneHne paanoakTUBHOCTH. JleTEKTOPbI
gacTtul. Macc-cieKTpoMETpBI.

Keanmosas meopus nons. Poxnenue u noriomeHne yacTull. Bakyym kak cocTosiHHE MOJs ¢
HauMeHblled »sHeprueid. Bupryanpnele dactunel. CouH. YeTslpe THUna B3aMMOJECHCTBHIMA.
Huarpammbl P.®eiimana, nzoronudeckuii ciuH. KannOpoBouHass WHBapUAaHTHOCTh. CHUMMETpUS U
3aKkoHbl Ipupoapl. CIIOHTaHHOE HapylleHue cUMMeTpuHu. CHCTeMaTHKa 3JIEMEHTapHBIX YacTHII.
JleneHne U CUHTE3 aTOMHBIX AJEP.

Qusuxka makpockonuueckux npoyeccos. IlpuHuunsl cratuctudeckoi ¢usuku. IlonsTue
sHTponuu. Havana repmonunamuku. ['unoresa temioBoid cmept BeenenHoil.




Ipunyunsr  Qusuueckoco nozunanus. VIHTepmpeTanusi 5SKCHEPUMEHTANbHBIX JaHHBIX U
MOJATBEPKIAEMOCTh TeOpuH. MlepapXu4HoCTh B (pU3MUECKOM MO3HAHUU: YPOBHHU COOBITHIA, 3aKOHOB,
NpUHUMIIOB B cuMMeTpuu. lIpuHmun coorBerctBus. IIpuHIMI HMHTEpHIPETALMOHHOW KPUTHKH.
MeXIUCIUIUTMHAPHOE CoJIepKaHue (PU3NIECKUX TEOPHi.

Tema 4. Kocmonozuueckue KoHuenyuu.

Bcenennas kak  gocTymHas — 4eJOBEKY — 4acTb KocMmoca. HepomycTMMOCTh IOAMEHBI
KOCMOJIOTHYECKUX TEOpUH CcypporaTHeM 3HaHHeM. Pacmupenue Bceenennoit. 3akon XaOo0ia.
Kpynnomacmtabuass onHopogHocts Bceenennoil. PemmkroBoe msnmyuenme. Teopuum ropsueit u
«pazayBaronieiics»  Bcenennoit. OBomonmst  Bceenennoi. OOpa3oBaHWe U JKM3HB  3BE3,
UCTOYHUKU WX dHepruil. Helitponnsie 3Be3apl. UepHbie npipbl. OOpa3oBaHue MIIAHETHBIX CHUCTEM.
AHTpPONHBIM  NPUHUUII B KOCMOJIOTMH. UYeTblpe HayyHble  pEBOJIOLHUHM, IOCTPOEHUE
KOCMOJIOTUYECKUX MOJENel Ha oOcHoBe: a) MexaHuku Helorona, ©0) oOwmell Tteopun
OTHOCHUTEIIbHOCTH, B) KBAHTOBOM TEOPUU OIS («ropsiuas» u «uHGIsIuoHHas Beenennas).

Tema5. Xumuueckue konyenyuu.

XuMHUs Kak Hayka O cBoiicBax W uX mpeBpamieHusx. Crenuduka xumuu. CTaHOBICHUE U
sBosronust xumun. Kitaccuueckast aToMHO-MOJEKyYJIsipHasi Teopust B XuMuu. Heknaccuueckass Xumust
U ee omopa Ha KBAaHTOBYIO Teopuio. CTpoeHuE U B3aUMOJEWUCTBHE BEIIECTB. XUMHUYECKas
peakuuoHHast CcrmocoOHOCTh BemiecTB. CTPOCHUE XUMUYECKUX AJIEMEHTOB. MHOrooOpasue THUIIOB
XUMUYECKHX CBsize. Xumuyeckas KUHEeTHKA. OLIEHKa KJIACCUYECKOW XHMHHM C TO3HUIHUER
HEKJIACCUYECKOMU.

Tema 6. Konyenmyanvroe cooeporcanue Hayk o 3emie.

['eonoruueckas mkana BpeMeHu. CTpoeHue 3eMiu: BHYTPEHHEE sJIpO, BHEIIHEE AP0, HIKHSIS,
CpenHsii W BEpXHsAsS MaHTHUM, acTeHocdepa, HMKHHHI cioil autocdepsl, pazgen MoxopoBuunua,
3eMHas Kopa (BepXHHi ciioi utocdepsl), ruapocdepa, armocdepa u MarHurocdepa.

Opomonnss 3emau U ee ¢a3pl. Knaccuueckass TeojloTMss M €€ OCHOBHBIE KOHIICTIIUH:
HENTYHU3M, IUIyTOHH3M, YHU(DOPMH3M, aKTyallu3M, 3BOJIOLMOHU3M, MoOuIu3M. Hekmnaccuueckas
reoJIOTHs ¥ KOHUENIHS ITT00aIbHOM IBOIIOIUM 3eMJIH.

CoBpeMeHHasi KOHUENIMS pa3BUTUS TreocPepHbIX 000jouek. XHUMHKO-TUIOTHOCTHAs
TuddepeHManus BellecTBa B MAaHTHM M siipe 3eMIIM KaK BaKHEHIIMH JUHAMU4ecKui (aktop
HBOJIIOLINY 3€MJIH.

Ab6uortnueckue  Qakropel W 3Komoruyeckue  ¢GyHkuMM  suTocgepbl.  PecypcHas,
reoIMHAMHUYecKas, TeOXUMUYECcKas U reopuznueckas GyHKIIUHA TUTOCHEPHI.

['eorpaduueckass ob6onouka 3eMiM Kak HPOAYKT B3auMoJeHCcTBHSA JUTOC(EphI, aTMochepsl,
ruapocepsl U Oumocdeprl. Tpu srama reorpaguueckux Hayk: craHoBieHue (1o XX B.),
KJIaccHuecKkas Hayka (mepBas monoBuHa XX B.), HEKJIaccudyeckas Hayka (BTopas monoBuHa XX B.)

Tema 7. buonozuueckue KoHyenyuu.

Bo3HuKHOBEHHE )XKU3HU U €€ O0BSICHEHHE Ha OCHOBE MOJIEKYJSPHO-INHAMHUYECKOTO MOJIX0A.
3nauennie PHK, JIHK u GenkoB B cTraHOBIEHUH KUBOTO. brioxumust 06 0OCHOBaX >KUBOTO.

Criernduika, €TMHCTBO M MHOT000Opasue KHUBOTo. XapaKTepHble MPU3HAKU KHBOT'O: TOMEOCTa3,
caMOBOCIIpou3BeieHHe ce0e MOoT00HBIX, 0OMEH CO Cpeloi BEIIeCTBOM M dHEpruei, oopadoTka u
BbI1aya HHQOpMAIIIH JIp.

I'ennsie  mexanm3mel. Cxema JIHK—PHK—O6enku. Crpoenne wmomekynsr JHK.
Tpanckpunuus: cunte3 PHK wa JIHK-marpume. OOpartnas Tpanckpunuus. Craiicusr.
I'enetnueckuit kon. Cunrte3 Oenka, ero mexanusM. Perumkanus JITHK. Kpoccunrosep. Myrammm.
Texnonorust u merogonorust pekomOuHanTHeIX JIHK. I'eHeTnueckass m kieToyHas WHKEHEPHUS.
KnonupoBanue. ['enom uenoBeka. OT KJIETOK K MHOTOKJIETOYHBIM OpraHH3MaM KIIETOUHBIE
MexaHu3Mbl. CpaBHEHHE MTPOKAPHOTOB U 3yKapuoToB. [Ipsimoe 6uHapHoe nenenue. Meitos. Mutos.
OOpa3oBaHrue OpraHoOB MHOTOKJIETOYHBIX oOpraHu3MoB. Konnenmus auddepeHmaibsHOn
skcnpeccun reHoB. Tpu 3akona Menaens. [IpaBuno Xapau-BaitnOepra.

Buonoruss moBeneHus. besycioBHele W yCIIOBHBIE peduieKchl, WHCTUHKTHL. Kpurepun
paccyaoyHocT KHUBOTHBIX. [loBenenune Oecrno3BoHOUHBIX. [loBeneHue BBICIIUX JKUBOTHBIX,
IpeJieNbl UX pacCyA0YHON ICUXUKHU, HHCTPYMEHTAJILHOMN U A3BIKOBOM 1€ATEIbHOCTH.



OBOMOLMOHHOE ydeHue. [lapBuHu3M. CUHTETHYECKas Teopus 3BoJIOUMH. [lomynsiuuoHHO-
TEHETUYECKUN MOIXO0/.

MakposBomonus, ee OOBSCHEHHE C MO3UIHUN MOMyJSIIMOHHO-TEHETHYECKOro IOAX0/1a.
['eorpaduyeckas, sKkojoruyeckass U penpoayKTUBHAS M30JIIUA KaK (PAKTOPbl MaKpOIBOIIOIHH.
buoreorieHo3 - aneMenTapHas equHuIa Ouoreocdepsl.

[TpyHIMIIBI TEOPETUYECKOM OMOJIOTMU: KOHBApUAHTHOM peAyIUIMKAMM M €CTECTBEHHOI'O
otbopa.

Tema 8. Anmpononocuueckue KOHyenyuu.

AmnTpornorenes. Cxema 3BONIOIUH TpuMaToB. Bo3pacT aHTpononaos.

Ou3noNIOTHUS 4YeNIOBEKa: OOIMe NPHUHIUIBL. MeXaHU3MBbl yHpaBIeHUS (U3NOIOTHUECCKUMU
mporeccaMu opraHusma. Poiib ¥ 3HaYeHHE IEHTPATbHOW, BEreTaTUBHOW NepudepruiiHON HEPBHBIX
cucreMm. CeHcopHasi, ABUraTeIbHas U accolMaTuBHas Kopa mosra. Peus u npelicrBue. CeHCOpHbIE
MOJIaJIbHOCTU U COOTBETCTBYIOIIME UM OpraHbl. OU3NOIOTUs SHIOKPUHHOM crcTeMbl. dusnonorus
NMUTAaHUS, THIIEeBapeHuss W BbiaeleHus. @OyHKIUU KpoBU, JUMGBI, Cepala, JErKux,
MUIIEBAPUTEIBHOTO TPAKTA.

PaborocnocobroCTh. TpeHUpOBKA U cOXpaHeHue paboTocmocoOHocTH. OnpeeieHue 310POBbSL.
310poBbEe KaK OTBETCTBEHHOCTh. (TapeHHe Kak MHOroakTOpHBIM mpolecc. DMOLUUU U
auMOuYeckass HepBHas  cucreMa. [ eHoTHnuYeckas  OOYCIIOBICHHOCTh  HMHTEIUICKTa U
SMOIMOHATBHOCTU. TBOPUECTBO.

Tewma 9. Yenosex 6o Bcenennoti (unmezpanvHvle KOHYenyuu,).

buocdepa u xocmoc. buoreokocmuueckuii moaxoa. buo- u 6uoreoputmbl. CONpsHKEHHOCTh U
paccoriiacoBaHHOCTh OMO- U A0MOJIOTUYECKUX PUTMOB.

Yenosek u Hoocepa. buoreoHookocMudeckuil MOAXOA KaK BEpIIMHA HBOJIOLUOHHO
ecrectBo3HaHusA. Pazputne B.M.BepHaackum OMOT€OKOCMHYECKOTO M OMOT€OHOOKOCMHYECKOTO
MOJIXOJIOB.

Cunepreruka. KiroueBble TMONOXKEHHS] CUHEPreTHKU: B3aUMOJICHCTBUE YacTeM CHCTEMBI,
HEJIMHEWHOCTh, OTKPBITOCTh CUCTEM, HECTAaOUIBLHOCTh, IMEPIKEHTHBIE KaueCcTBa, CaMOOpTraHU3aIlUs
B BUJE CTPYKTYp — aTTPaKkTopoB U T.1. HeoOpaTuMoCTh BpeMEHU C CHHEPreTUYECKUX MO3ULMIL.
MeXIUCIUTUTMHAPHBIA ~ XapakTep CHHEpPreTuku. I[IpoOieMbl KOAXBOMIONMM YEJIOBEYECTBA U
npupoasl. Bo3spenus H.H.Mouceesa.

OTuka OTBeTCTBeHHOCTH. HeoOxomumocTs HOBOW 5TukH. [IpUHIMI OTBETCTBEHHOCTH U
MaKCHUMU3AIHS OTBETCTBEHHOCTH KaK MHTETPATBLHOM IEHHOCTH Ha BCE BO3MOKHBIE OJIArONPUSITHBIC
JUIS1 4eJTOBEKA MEePCIEeKTUBbI. DTUKA U HayKa. DTHKA U €CTECTBO3HAHHUE.

Tewma 10. Ilanopama ecmecmeosznanus (0030p).

Hcrtopust ecrectBo3HaHusi. EcrecTBO3HAaHME B aHTUYHOCTH U CpeIHUX Bekax. Mcropuueckuit
MyTh €CTECTBO3HAHMS K TEOPETUYECKOM IMOITHOBECTHOCTH.

OcHOBHBIE KOHIENTYyaJbHbIE PEBOJIONMKM B €CTECTBOZHAaHHH, B TOM 4Hclie B (usuke,
KOCMOJIOTUH, XMMHH, TIeO0JOruu, Ouonornu. B3auMocCBsI3aHHOCTH KOHLEMUUN €CTECTBO3HAHMS.
W nest 5BONIOIUMN B COBPEMEHHOM ECTECTBO3HAHUU.

5. Oopa3oBaTe/ibHbIe TEXHOJIOTHH, IPUMEHsIEMble IPU OCBOEHUHU JAMCLUTIMHBI.

B yueOGHOM mpouecce nmpu peanu3anyd KOMIETEHTHOCTHOTO IMOAXOJAa HCIOJB3YHOTCS TaKue
aKTUBHBIE U HMHTEPAKTHUBHBIE (DOPMBI NMPOBEIACHUS 3aHATUN KaK MOJICNbHBIM MeToJ OO0y4YeHHMS,
pa300p KOHKPETHBIX CUTyallMii, MO3roBoil mTyp™m, KeWc-ctaau. Ilupoko wucnonb3yroTcs
MYJbTUMEUIHbIE TNpPE3eHTAlUU MpHU MPEACTaBIEHUN Yy4yeOHOro Mmarepuana. YJeNbHBIH Bec
3aHATUN, MPOBOJUMBIX B HMHTEPAKTUBHBIX (opMax, OIpeaessieTcs] INIaBHOW IeNblo (MHUCCHEN)
IpOTrpaMMbl, OCOOEHHOCTBIO KOHTHHI'€HTa OOYYaloIIUXCAd U  COAEpP)KaHHUEM KOHKPETHBIX
JUCLHUIUIMH, U B LIEJIOM B Y4eOHOM IIPOIIECCe OHU JI0JIKHBI COCTABIATh HE MeHee 30 % ayIuTOpHBIX
3aHATHH.



6. YueOHO-MeTOUYeCKOe  oOOecreyeHHEe  CaMOCTOSITEIbHOH  PadoOThl  CTY/AEHTOB.
OueHoYHBbIE CPEICTBA JJIl TEKYLIEr0 KOHTPOJISI YCIIeBAEMOCTH, MPOMEKYTOYHOM aTTeCTAlNU
10 UTOTaM OCBOEHMS JUCIUIIHHBI.

6.1. Ili1an camocTosATEILHOMH PadOTHI CTY/ICHTOB

Jns nonydeHus: riyOOKUX M IPOYHBIX 3HAHHM, TBEPABIX HABBIKOB M YMEHHUH, HeoOXoauma
cHCTeMaTHYecKasi CaMOCTOSITeIbHAs padoTa CTyIeHTA.

B paboueii mnporpamme mpeaycMOTpeHa camocCTosiTelbHas pabdoTa Uil MOpopabOTKH
JIEKLIMOHHOIO (TEOPETUUYECKOr0) MaTepuajja MpU MOATOTOBKE K KOHTPOJIbHBIM MEPOIPHUATHIM (B
YaCTHOCTH K TECTUPOBAHUIO)

Ne | Pa3gensl v TeMbl dopma KOHTPOJIS

1 Tema 2. Ecmecmeo3uaHue u mamemamuxa. pedepar
HenpoTuBopeunBOCTh KaK IVIABHBIM HAy4YHBIM KPUTEPHUM MAaTEMAaTHUKHU.
Marematuka u  BooOpaxaemble MUPBL. B3anMHOOAHO3HAYHOE
COOTBETCTBUE MEKIY MaTEMaTHUKON U €CTECTBO3HAHUEM.

2 Hexomopvle cpeocmea  @usuueckoeo skcnepumenma. SIBieHue | codeceaoBaHUe
paauoaKkTUBHOCTHU. JleTeKTOpHI yacThll. Macc-ClIeKTpOMETPBL.
3 Keanmoeas meopus nons. Poxaenue u norjouieHne yactuil. Bakyym | pedepar

KAK COCTOSHHME IIOJIsI C HauMEHbIIEH »JHepruel. BupryaibHble
yactuubl. CuMMeTpHst ¥ 3aKOHbI Ipupobl. CIIOHTaHHOE HapyIlEHUE
cummetpun. CucTeMaTuKa 3JIeMEHTapHbIX YacTHll. JleaeHue u cuHTes3
ATOMHBIX sJEP.

4 Xumuueckue KoHyenyuu. cobecenoBaHme
CtpoeHne  XMMHYECKHX  DJJEMEHTOB.  MHoroo0Opa3ue  THUIIOB
XAMUYECKHX CBs3el. XuMuueckas kuHeTuka. OIleHKa KIacCU4ecKoi
XUMHMH C TTO3UINECH HEKJIACCUYECKOM.

5 Konyenmyanvrnoe cooepacanue nayx o 3emiue. pedepar
CoBpeMeHHast KOHIIETIIIHS Pa3BUTHUS reocepHbIX 0001049eK. XUMHUKO-
MJIOTHOCTHAs nuddepeHIanus BemecTBa B MAHTHH U SApe 3eMIn
KaK BaKHEUIINI THHAMUYECKHHA (PaKTOp IBOTIOIUU 3EMITH.

6 buonozuueckue konyenyuu. KOJUIOKBUYM
I'ennsie  wmexanmsmbl. Cxema JIHK—PHK—6enku. Crpoenue
mosekynsl JIHK. Tpanckpunuusa: cunres PHK na JIHK-marpune.
O6parnas Ttpanckpunius. Crnaicunr. ['enernueckuit koxa. CuHTE3
6enka, ero mexanusM. Peruukanus JTHK. Kpoccunrosep. Myrtanuu.
Texnonorust u metogosorus pekomonHaHTHeIX JIHK. ['eHeTnueckas u
kieTouHas nHkeHepust. Knonuposanue. ['eHoOM yenoBeka

7 Anmpononozuueckue KOHYenyuu. pedepar
PaboTocrnocoOHOCTS. TpenupoBka u COXpaHEeHHe
paborocriocodnocTu.  OmpeneneHue 3I0pPOBBS.  3OpPOBBE  Kak
OTBETCTBEHHOCTh. CTapeHne Kak MHOTO(aKTOPHBII MpoIecc. DMOIUU

nu J'II/IM6I/I‘—I€CKa$[ HepBHaH CHUCTEMA. FeHOTI/IHI/ILIeCKaSI
00YyCIIOBICHHOCTh HHTEJUIEKTA U IMOLIMOHAILHOCTU. TBOpYECTRO.
8 Yenosex 6o Becenennoil. cobeceoBanme

OTHKA OTBETCTBEHHOCTH. HCO6XO,Z[I/IMOCTL HOBOM ATHKH. HpI/IHLII/IH
OTBETCTBCHHOCTH n MaKCUMH3alus OTBETCTBECHHOCTH KakKk
HHTeraHBHOﬁ OCHHOCTH Ha BCC BO3MOXHBIC 6HaFOHpI/IHTHHe JJI
YCJIOBCKA MEPCIICKTUBEI. ITHKA U HayKa. OTHKA ¥ €CTECTBO3HAHHE.

6.2. MeToauueckne yKa3aHusl M0 OPraHU3ANUH CAMOCTOSATEIbHON PadoThl CTYAE€HTOB



[lenplo camMOCTOSITENFHOW PabOTHI SIBIISIETCS CAMOCTOSATENBHOE MPHOOPETEHUE HOBBIC 3HAHWUU H
BBIPaOOTKA CMOCOOHOCTH K TIIOCTOSIHHOMY CaMOOOYYEHHIO W CaMOCOBEPIICHCTBOBAHHUIO B
npoeCCHOHATLHON B COLIMAIBHO-00IIECTBEHHBIX c(hepax MesTeTbHOCTH.

CamocTosTenpHas yueOHas paboTa nmpeacTaBiieHa TakuMu (popmamMu yaeOHOTO mporiecca, Kak

JICKOUA, CCMUHApP, MNPAKTHYCCKUC H Ha60paT0prIe 3aHATUA, SKCKYPCHHU, NOAIOTOBKA K HHM.

CTyI[eHT JOJIKCH YMCETh BCCTU KPATKHUC 3allCH HGKHHﬁ, COCTAaBJIATh KOHCIICKTHI, I1JIaHbI U TC3UCHI

BBICTYIUICHH, TIOJIOMPATH JIUTEPATYPY U T.1.

Haquaﬂ CaMOCTOATECIIbHAA pa60Ta CTYACHTA 3aKJI0YaCTCAa B €ro y4acTuu B pa60Te KPY>KKOB

Ha Kadeapax, B HAYYHBIX KOH(EPEHIUSIX Pa3HOTO YPOBHS, a TaKXKe B HAIMCAHWUU KOHTPOJBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBaTU(UKAITMOHHBIX (IUILTIOMHBIX paboT) padoT.

CamocrosiTeJbHAs paﬁoTa CTYACHTOB BKJIIOYAECT CJIECAYIOIINE KOMIIOHCHTBI:

NoNe Koun-Bo dopma
/1 4acoB KOHTPOJIA

HaumenoBanue paboTsl

[TpopaboTKa JIEKIIHOHHOTO
MaTepuaia

17 DK3aMeH

IToaroroBka k MNPaKTUICCKUM Pa6oTta Y AOCKHU; KOHTPOJIbHBIC,

10

3aHATUAM CaMOCTOATCIIbHBIC pa60TI)I.

6.3. Martepuanbl AJsi NPOBeeHUS] TEKYWIero M IPOMEKYTOYHOI0 KOHTPOJISI 3HAHUM
CTYEeHTOB

Bonpocsl 111 caMONpoBepKH.

BOoo~NoORWDNE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

0.

Uro Takoe ecTecTBO3HAHUE?

B yem nposiBisieTcss MHOTOMEPHOCTb €CTECTBO3HAHUSA?

Kak Ha3pIBaeTcs OCHOBHOI T€OpETUYECKUI KOHIIETIT ECTECTBO3HAHUS?

Kak Ha3pIBaeTCs OCHOBHOM TEOPETUYECKUI KOHLIENIT T'YMaHUTAPHBIX HAyK?

KakoBo conepkanue rurnoTeTuKo- AelyKTUBHOTO MeToAa?

KakoBo coneprkanue nparmMaTuuecKkoro meroga?

Kakoli 0CHOBHOI KpUTEpHil HAYYHOCTH €CTECTBO3HAHUS?

KaxkoB 0CHOBHOI KpUTEpUI HAYYHOCTH T'yMaHUTAPHBIX HAYK?

KaxoBbl HayuHbIE METO/IbI MATEMATHKHU ?

Yro usyuvaer maremMaTuka’?

KakoB Hay4HBIN KpUTEpPUIl MAaTEMaTUKH?

[Touemy maremaTuka cToib 3(()EeKTUBHA B €CTECTBO3HAHMH U TYMaHUTApHBIX HayKax?
[Touemy HproToH cunTaetcs ocHoBaTeaeM (GU3UKU KaK HAyKu?

KakoBo coneprkanue npuHLIUIIA OTHOCUTENbHOCTHU [ anues?

KakoBo coneprkanue KOHIENIUHA a0COTIOTHOCTH (PU3NYECKOTO MPOCTPAHCTBA U BPEMEHU?
Kakue npotuBopeuns ObUM BbIsIBIEHB! B MexaHuke HpioToHa?

KakoBo conepxanue nByx nocryiatoB CTO?

B yem cocTout copep:kaHrne KOHUENIMH OITU3KOACHCTBUS?

KakoBo conepkanue peasiTUBUCTCKOM KOHIENIUN IPOCTPAHCTBA U BPEMEHHU?

KakoBo conepkaHue OTHOCUTEIbHOCTH OTHOBPEMEHHOCTH?

B kaxux ciayyasx cxoxectb popmyn mexanuku Hetorona u CTO sBnsercs Haubobiein?
KakoBo coneprkanue riaasHoro npuHiuna OTO?

KakoBo riaBHO€ coiepKaHNe MOHATHSI «BOJIHOBAs (PYHKLUS»?

CoOTBETCTBYET JIM KBAHTOBAsI MEXaHUKA IPUHIIMITY IIOATBEPKAACMOCTH?

KakoBo conepkaHue NprHLKIIA HArJISAHOCTH?

KakoBo conep:xanue nmpuHIUIIA TOMOTHUTEILHOCTH?



27. CymecTBYIOT U Takue (U3MYECKHE SIBICHHUS, KOTOPhIE HUKAK HE TPOSBISAIOT ceOs B
($u3nUeCKUX SKCIIEPUMEHTAX ?

28. Uto Takoe Bakyym?

29. Yro Takoe BUPTYyaJIbHbBIC YACTUIIBI?

30. Yro Ttakoe criuH?

31. KakoBBI KBaHTHI CIIA0BIX B3aUMOICHCTBUIN?

32. Yto Takoe KaTMOpOBOYHASI HHBAPHUAHTHOCTH?

33. Kak cBsizanbl mpeoOpa3oBaHusi CHMMETPUH C 3aKOHAMH COXPaHEHHs?

34. KaxoBo conep:kaHue IepBOro Havajaa TePMOJIMHAMUKN?

35. KakoBo coaepxaHue BTOPOro Hayajia TePMOAMHAMUKN?

36. IloxrBepxmaeT M coBpeMeHHas (hu3uKa ruroTe3y TeIIOBOM cMepTH BeeneHHoi?

37. KakoBo coaepxaHue MPUHIIIIA THOCEOJIOTHYECKOT0 aKTyaIn3Ma’?

38. Uro takoe Becenennas?

39. KT0 n3 yueHbIX NEPBBIM TEOPETUUYECKH MTPEICKA3al HECTAlMOHAPHOCTh Beenennoii?

40. KaxoBo conepsxanue ¢popmyibl Xa06ma?

41. Kaxue BbIBOJBI CIEIYIOT U3 aHAIM3a (DaKTa HAIMYUS PETUKTOBOrO U3JIy4eHUs?

42. Oo6nanaet i BeenenHas HEKUM LEHTPOM?

43. Tloyemy enquHOOOPa3HO PACHIMPSIIOTCS pa3IndHble 001acTu BeeneHHoN?

44. Kak npou3olesn «300mapK» dIEMEHTapHBIX 4aCcTHUIL?

45. Kak 00BSICHATH (akT BO300Ia1aHMs BEIIECTBA HA/l aHTUBEIIECTBOM?

46. Kak oOpa3yroTcs 3Be3/1b1?

47. KakoB HCTOYHUK SHEPIUH 3BE317

48. Yto Takoe uepHas abipa’

49. KakoBo coaepaHue aHTPOITHOTO MPUHIIUITA B KOCMOJIOTHH?

50. Kakwue peBononuu B pa3BUTUH KOCMOJIOTUYECKOTO 3HAHUS BAM U3BECTHBI?

51. Kakosa cnenudpuka XumMuu?

52. KaxoB riaBHbINA KpUTEpUN HAYYHOCTH XUMHUUYECKOTO 3HAHUS?

53. Kakwue THITbI XUMUYIECKUX CBS3CH BaM M3BECTHBI?

54. Yro Takoe XMMHUYECKasi PEaKTUBHOCTH BEIIECTB?

55. KakoBa Teopernueckasi OCHOBa HEKIACCHUYECKON XUMUH?

56. KaxoBbl criocoObl M13MEpeHHsI BpeMEHU B Te0JIoTUn?

57. KakoBo ctpoenue sapa 3emin?

58. KakoBo cTpoeHne MaHTUH 3emMiu?

59. Yro takoe nurocdepa?

60. KakoBo conepskaHue KOHIETIIMA HeNTyHu3Ma?

61. KakoBo cojepkaHue KOHIICTIIIUN TUTyTOHH3MA?

62. KakoBo cojeprkaHue KOHUENIMU TT100aIbHON YBOIIOIMH 3eMIH?

63. Kak mpoucxXoJuT XUMHKO-TUIOTHOCTHAS AuQdepeHIInaIis BenecTpa?

64. KakoBbl 3Tarbl ria00aibHOM 3BOTIONUN 3eMITH?

65. KaxoBsl 3kon0ornueckie QyHKIIHA TATOCHEpHI?

66. Kakosa cnenuduka reorpaduueckoir 000mouku 3emin?

67. Kak mpoucxouiio CTaHOBJICHUE KU3HU Ha 3emIe?

68. KaxkoBa cnenuduka »uBoro?

69. KakxoBbI OCHOBHBIE ATAITbl OMOJIOTHYECKON IBOJIOIMH Ha 3emiie?

70. Kaxosa ctpyktypa JJHK?

71. Kak npoucxoaut cunate3 PHK na JIHK-matpure?

72. KakoB MexaHH3M CIuiaiicuHra?

73. KakoBbl 0COOEHHOCTH I'€HETHUECKOT0 KOqa?

74. KakoB MexaHU3M cUHTe3a Oerka?

75. KakoB mexanusm perukaruu JJTHK?

76. KakoB MexaHW3M 0OpaTHOM TPAHCKPHUIIIIUH?

77. KaxoB mexanusM penapauuu JJHK?



78. KakoB MexaHW3M KJIOHHUPOBaHUS?

79. UYro Takoe TeHOM uenoBeka?

80. Yro Takoe ren?

81. KakoBo cTpocHHE OMOIOTUIECKIX KIETOK?

82. KakoB MexaHu3M 00pa30BaHUs IMOJOBBIX KIETOK?

83. KakoB MexaHu3M 00pa30BaHMs COMATHYECKUX KIETOK?

84. B yem cocTOUT OCHOBHOE co/iep KaHKue KOHIENnIH TuddepeHIanbHOi SKCpecc reHOB?

85. KaxkoBo conep:kanue nepBoro 3akoHa Menpens?

86. KakoBo comepxaHue BTOporo 3akoHa Menyens?

87. KaxoBo cozepikanue TpeTbero 3akoHa Menpens?

88. KakoBo comepxanue 3akoHa Xapau-BaitnOepra?

89. KakoBbl 0COOEHHOCTH MOBEACHHSI OECTIO3BOHOYHBIX ?

90. KakoBbI 0COOEHHOCTH IIOBEAECHUS [I03BOHOYHBIX?

91. Yro mpexactaBiseT COOOM S3BIK JKUBOTHBIX?

92. B yem 3akirovaercs riiaBHas ujes 1apBUHU3MA?

93. KaxoBo cozepikaHue MOnyJIsIIHOHHO—TEHETUYECKOT0 OAX0 1a?

94. Yro Takoe KiagoreHes?

95. Yro takoe 6uoreocdepa?

96. KakoBo coaepskaHue MPUHIIMIIA KOHBAPUAHTHON pelyTinKanun?

97. Kakue NpUHIUIIBI COCTABIISIOT OCHOBaHUE OMOJIOTUH KaK HAYKHU?

98. KakoBa 30050rnuecKkas XxapakTepucThKa yernoBeka?

99. KakoBbI OCHOBHBIC 3TaIlbl cTaHOBACHUs HOMO sapiens?

100.Yto Takoe duzuosnorus?

101.Kakum 06pazom OCyIIecTBISETCS yIpaBlieHue GU3HOIOTHUSCKUMU TIpoIieccamu?

102.Kakue akTopbl criocOOCTBYIOT COXpaHEHHIO PabOTOCIIOCOOHOCTH YEJIOBEKAa Ha BBICOKOM
ypoBHE?

103.Yto Takoe 370poBhe?

104.B xakoil cTemeHW TEHOTHII OIpENeIsieT BapHaTUBHOCTh TIOKa3aTeleldl WHTEJUIeKTa |
SMOIMOHAIBHOCTH?

105.Yto Takoe HOOChEepa?

106.KakoBo coneprxaHue OMOre0HOOKOCMHYECKOro moaxoaa?

107.Yto Takoe cuHEpreTUKa?

108.KaxoBbI XapakTepHbI€ YepThl CHHEPTEeTHKH?

109.KakoBa ¢ mo3WIMI CHHEPTeTUKHA HOBAas CTPATErWs IIOBEICHUS YEJIOBEKa, aJeKBaTHAs
peamusim XXI B.?

110.KaxoBo copeprkaHue MPUHIINATIA OTBETCTBEHHOCTH?

111.Yro Ttakoe Hayka?

112.KakoBbI OCOOCHHOCTH Pa3BUTHSI HAYKU B AHTUIHOCTH?

113.KakoBbl 0COOEHHOCTH Pa3BUTHSI HAYKH B CPEHHE BeKa?

114.KakoBbl ocoOeHHOCTH pa3BuTus Hayku B HoBoe Bpems?

115.KaxoBbI 0COOEHHOCTH Pa3BUTHS HAYKU B HAILU THU?

116.KakoBo cojiepkaHie KOHIICTIIINN HAyYHBIX PEBOJTFOIIHIA?

Matepuajbl IPOMeKYTOYHOI0 KOHTPOJIS: TeCTOBBIE 3a/IaHMS.

1.CpaBeyIMBO B MEXaHMYECKOW U 3JIEKTPOMArHUTHOM KapTUHE MHUpa!
1) mepemerieHre O CBEPXCBETOBON CKOPOCTHIO HEBO3MOXKHO;
2) IBIKYIIEE TEJIO ICUCTBYET HA IBIKUMOE, @ BCTPEYHOTO MPOTUBOJICUCTBUS HET;
3) 3Hasg NPUYMHY MOKHO TOYHO U OJTHO3HAYHO PAaCCUUTATh €€ CIIECTBUE;
4) nr000e ABMKEHHUE CBOJUTCS K MEPEMEIIEHUIO YaCTHII.
2.YCTaHOBUTE COOTBETCTBHE MEXKIy OIPEIACICHUEM METO/Ia HAyYHOTO MO3HAHUS U CaMUM
METOJIOM:



1) onpeneneHrne KOJUYSCTBEHHOW 3HAYMMOCTH CBOMCTB, CTOPOH  HM3y4aeMoro oOBbeKTa WU
SIBJICHUS C TIOMOUIBIO CTICIUABHBIX TEXHUYECKUX YCTPOUCTB;

2) aKTUBHOE IlIeJICHANpPaBICHHOE, CTPOr0 KOHTPOJUPYEMOE BO3JCHCTBHE Ha OOBEKT
(3KCIIEpUMEHT, U3MEPEHUE);

3. JInsl eCTECTBEHHBIX HAyK XapaKTEpHO:

1) cTporo 00bEKTUBHOE 00BICHEHUE IEHCTBUTEIIBHOCTH;

2) uHAMBUAYAIbHOE IOHUMaHUE MHPA;

3) packphITHE Lieel, HAMEPEHUI YEJI0BEKa;

4) HCTOJIKOBAHKE SIBJICHHIA.

4.PacnionouTe MpeaCcTaBICHUs O MaTePUH B MOPSAIKE UX BOSHUKHOBCHHS:

1) cymiectBytOT 2 pOpMBI MaTepru, 00JIaAA0IIHE TPOTHBOIOIOKHBIMU CBOWCTBAMH — BEIIICCTBO
U (pU3UYECKOE MOJIE;

2) 4% cTuxuii, cMeIaHHBIX B OHPEJIeIeHHBIX IIPOIOPIHUIX;

3) Mexay Mmarepueil B (QopMe TIpaBUTAMOHHOIO MOJS M TEOMETPUYCCKUMH CBOWCTBAMHU
MIPOCTPAHCTBA — BPEMEHU HEBO3MOXKHO IMPOBECTU YETKYIO IPaHb;

5.Pacmionoxkure mpeacTaBiIeHus O ABHKCHUN B TIOPSIIKE X BO3SHUKHOBEHUS:

1) ecTecTBeHHOE M HACHUIIbCTBEHHOE;

2) MHOXECTBO ()OPM JBHKCHUS;

3) MeXaHHYECKOE.

6.1lHBapHaHTHOCTD:

1) HeliTpanusm;

2) cuMMeTpus;

3) acumMmeTpus;

4) SKBUBAJICHTHOCTb.

7.Apuctorens ckazan «lIpuposa He TEPIUT MyCTOTHI», 3TO 03HAYAET:

1) mycTOoro nmpocTpaHCTBa HE CYIIECTBYET;

2) Marepusi pABHOMEPHO PacIioyiaraeTcs B IPOCTPAHCTBE;

3) 3amoyHATh MYCTOTHI 3HAHUS,

4) BIyMUYHBO OTHOCHTCS K IPHPOJIC.

8.YBenuueHne KOHIICHTPALMU PEarupyroIlnX BEIIECTB IMPHBOIUT K YBEIMYCHHIO CKOPOCTH
XUMHUYECKON PeaKIiH, MOCKOIBKY:

1) moHMKaeTCs FHEPreTUUSCKHI Oapbep peakini;

2) YBEITUYHBAETCS YKCIIO aKTUBHBIX MOJIEKYIT;

3) BbIIIIE BEPOSTHOCTh CTOJIKHOBEHHSI PEareHTOB;

4) pacTer CKOPOCTb JIBU)KEHHUS MOJICKYIL.

9.YcraHOBHTE  COOTBETCTBHE MEXKIy YPOBHEM  OpraHM3allMd  JKUBOW  MaTepuu U
XapaKTepUCTUKON MPUCYIIEH eMy:

1) momymsius; aJIeMEHTapHasi CTPYKTYpHAas €AMHUIIA )KU3HU;
2) BUT; 3J€MEHTapHas €IMHUIIA 3BOJIOLINY;
3) kieTka; €IMHUIA CUCTEMATHUKH JKUBBIX CYIIECTB.

10.Monexyna JIHK coxepxur ydactok u3 90 HyKJIE€OTHIOB, KOTOPBIH KOAUPYET NEPBUUYHYIO
CTPYKTYypy Oenka. UHCIIO aMHHOKHCIIOT, BXOJSIIMX B COCTaB OelKa, KOTOPHIH MHUPPYETCs dTUM
yuactkoM J{HK, paBHo:

1) 30;

2) 90;

3) 270;

4) 49.

11.bpuTanckas SHIMKIONEAUA MOSICHAET IeTePMUHU3M cTpokaMu Omapa Xaiisima

1) Cymmm cunTail TOJIBKO IyX BE3AECYIIUii, Yy Kbl BCAKUX BEIIECTBEHHBIX ITEPEMEH;

2) Y 1 — 51 3aps TBOpeHbs 3amucaia To, 4To npouteT nociaeanuii. CyaHbli 1eHb;

3) S, Myaperom mpeIoKEeHHBIN IPUMH, U3 PYK Ke Aypaka He MPUHUMail Oanb3ama;

4) B 3TOM MHpE HE BBIPACTET MPABJIbI TOOET, CIPaBEIIMBOCTh HE TIPAaBUIa MUPOM BOBEK.



12.MonekyJIsIpHO — KHHETHYECKasi TEOPUs MO3BOJISET PACCUNUTATD:
1) BEpOSITHOCTB TOTO, YTO MOJIEKYJIa UMEET TaKyl0 CKOPOCTh;
2) cpelHHe 3HAYCHHUS BEJIMUYNH, XapaKTEPU3YIOIIMX KOJUIGKTHB MOJICKYJI ra3a,
3) ckopocTh JIt000# 3aaHHOM MOJIEKYJIbI I'a3a;
4) OTKJIOHEHHE CKOPOCTH JaHHON MOJICKYJIbI B JaHHBII MOMEHT BPEMEHHU OT CPETHEH.
13.ATpuOyTHI SBOTIOINH:
1) camonpon3BOILHOCTD;
2) HEOOpPaTUMOCTb;
3) 00paTUMOCTB;
4) HanpaBJICHHOCTb.
14.B xuMHu4eCcKOM IpEBpaICHUH MOJICKYJIa:
1) He u3MeHseT CBOM COCTaB;
2) HEe U3MEHSIET IEKTPOHHYIO CTPYKTYPY;
3) He coxpaHseTcs;
4) coOXpaHsIOT CBOIO MHIUBUYaTbHOCTb.
15.YkaxkuTe MON0KEHHUs,, KOTOPble COOTBETCTBYIOT HEHACIEICTBEHHOH (MOAM(UKAIMOHHOI)
U3MEHYUBOCTHU:
1) bopmupoBaHHe U3MEHEHHI COIPOBOXKIAACTCS U3MEHEHHEM ICHOTHIIA;
2) U3MEHEHUS MEePEAatoTCs 10 HACIICACTBY;
3) M3MEHEeHHsI HOCST IPUCIIOCOOUTEIbHBIN XapakKTep;
4) crerneHb BBIPAKEHHOCTH M3MEHEHHI B (DEHOTHIIE 3aBUCHUT OT CHJIBI U MPOIODKUTEIBHOCTH
(baKTOpOB, X BBI3BIBAIOIINX.
16.Jloka3arensCcTBAMU TOTO, 4YTO MPEICTABUTENHM PAa3HBIX YEIOBEUYECKHX pac OTHOCATCS K
OJTHOMY M TOMY € OMOJIOTMYECKOMY BHIy YeJIOBEK pa3yMHbIii (HOMO sapiens) ssistorcs:
1) opraHu30BaHHOCTH B BHICOKOPA3BUTYIO COIMAIBHYIO CTPYKTYPY — YEJIOBEUECKOE OOIIECTBO;
2) eMHCTBO (PEHOTHUIIA TIPEICTABUTEIICH BCEX pac;
3) OAMH | TOT K€ XPOMOCOMHBIN HAOOD;
4) nprcrocoOIEHYECKHI XapaKTep OTIMYUTEIbHBIX MPU3HAKOB JUIS MTPEJCTABUTENCH KaXI0N 13
pac.
17.CkopocTts cBeTa:
1) He 3aBHCHUT OT HANpPAaBJICHHS JABUKCHUS CUCTEMbI OTCUETA,;
2) 3aBHCHUT OT aOCOJFOTHOTO 3HAYCHHUSI CKOPOCTH JIBM)KCHHSI CHCTEMbI OTCUETA;
3) 3aBUCHT OT HANPABIICHHUS, HO HE 3aBUCHT OT «L)» CHCTEMBI OTCUETA;
4) He 3aBHCHUT OT «V» CHCTEMbI OTCUETA.
18.0cuoBy OTO:
1) ¢ «const» B 001aCTsIX, I/ie TPAaBUTALIMOHHBIME CHJIAMU MOXKHO TIPEeHEOpeyb;
2) «M» He SKBUBAJICHTHA E B HEMHEpHIMAIBHBIX CHCTEMaX OTCUETa;
3) const B OOBIX CHCTEMaX OTCUETA;
4) Bce (pU3MUECKHE MPOLECCHI MPOTEKAIOT OJIMHAKOBBIM 00Pa30M B JIFOOBIX CHCTEMAX OTCYETA.
19.9xocucrema:
1) COBOKYITHOCTh OpPraHU3MOB W HEOPraHUYECKMX KOMIIOHEHTOB OKpPY)KalOIIeH cpensl, B
KOTOPOH MOXKET OCYIIECTBISATHCS KPYTOBOPOT BEIIECTB;
2) OpraHU3aIMOHHAs TPYIIa B3aMMOCBS3aHHBIX TMOMYJISLUI, PACTEHUH, )KUBOTHBIX, TPHOOB U
MHUKPOOPTaHU3MOB, KHUBYIIUX B OJTHUX U TEX K€ YCIOBUSIX;
3) COBOKYIHOCTB (PaKTOPOB CPEJIbL, B IpeesiaX KOTOPOH BO3ZMOXKHO CYIIECTBOBaHHUE BU/IA;
4) KOMIUIEKC TPUPOJHBIX T W SIBICHUH, C KOTOPBIMH OpraHM3M HAaXOIHMTCS B TECHOMN
B3aUMOCBSI3H.
20.I'a30Bas pyHKIHS KUBOTO BelecTBa B Onocepe o0ycinoBieHa CTOCOOHOCTHIO OPTaHU3MOB:
1) HakamIMBaTh pa3INYHbIC BEIICCTRA,
2) OCYILECTBIISITh CJIOXHBIC IPEBPAIICHHSI BEIIECTB B )KUBBIX TEJIAX;
3) moryoImaTh U BBICIATH KUCIOPOJ M YIIIEKUCIIBIN ra3?
4) BBIICNATH XUMHYECCKUE BEIIECTBA.



21.I'paBUTaliMOHHOE B3aUMOJICHCTBHUE:
1) nepenocurcs poroHamu;
2) He IeHCTBYET B MAaKPOMHUPE;
3) CBOWCTBEHHO BCEM MaTepHAIbHBIM 00BEKTAM;
4) SIBISACTCS ONPEACIISAIONIMM B METaMHpe.
22.BepHo nu:
1) HaOJr0/IcHHE BOJHOBBIX CBOMCTB JIe/IaeT HEBO3MOKHBIM HCCIICIOBAHHE €r0 KOPIYCKYJISPHBIX
CBOMCTB;
2) HaOJrO/IeHHE KOPITYCKYJISIPHBIX CBOMCTB Jie/IaeT HEBO3MOYKHBIM HCCIICIOBAHHUE €r0 BOJHOBBIX
CBOICTB;
3) HabOIeHUEe BOJHOBBIX CBOMCTB [IE/IaCT HEHYXXHBIM HCCIICAOBAHHUE €r0 KOPIYCKYJISPHBIX
CBOICTB;
4) HaOIIOCHUE KOPIYCKYJISPHBIX CBOWMCTB JEJaeT HEHYXHBIM HCCIICAOBAHUE €r0 BOJHOBBIX
CBOJCTB.
23.@yHaaMeHTalbHOE B3aUMOJICHCTBUE IO BEIMYMHE OTHOCHTEIBHOM WHTEHCHUBHOCTU (OT
OoJIbIlIel K MEHBIIIEH ) pacroiaracTcsi B CJICIYIONIEM MOPSIIKE:
1) cuibHOE, 3JIEKTPOMarHuTHOE, c1aboe, rPaBUTALIMOHHOE;
2) TpaBUTAIMOHHOE, JICKTPOMarHUTHOE, cl1aboe, CHITbHOE;
3) cnaboe, TpaBUTAIIMOHHOE, CUIILHOE, JIEKTPOMAarHUTHOE;
4) 5NIeKTPOMarHuTHOE, TPaBUTAIMOHHOE, CUIILHOE, c1aboe..
24.YcTaHOBUTE COOTBETCTBUE MEXKIY CTPYKTYPHBIM YpOBHEM BceneHHOW W OCHOBHBIMU
3aKOHOMCPHOCTSAMU ABUKCHUA 00BEKTOB B HEM:

1) meramup; 3akoHoMepHOocTH CTO u OTO;
2) MaKpoMup; 3aKOHBI KJIACCHUECKOM MEXaHUKH U JIEKTPOUHAMUKH,
3)MUKpPOMHUP; 3aKOHBI KBAHTOBON MEXAHUKHU U AJIEKTPOJUHAMUKH.

25.VKaxuTe XapaKTEepUCTHUKHU 3JIEMEHTAPHbIX YaCTHUIL:
1) Macca Mokosi, CIMH, CTPAaHHOCTb, SHTAJBIINSA, 1IBET;
2) mMacca, 3apsi, KBaHTOBOE YMCJI0, BAJIEGHTHOCTh, apOMaT;
3) BpeMs JKU3HHU, SHTPONHUS, 3apsil, [IBET, MOMEHT UMITYJIbCa;
4) macca, 3apsJi, ClIMH, BpeMs KU3HHU, BHYTPEHHHE KBAHTOBBIE YHCIIA.
26.Aromusm JleBkunma — JlemokpuTa ObU1 OCHOBaH Ha HJIee:
1) B ABM>KEHUH aTOMOB IIPUCYTCTBYIOT 3JIEMEHTHI CIIy4allHOCTH;
2) Bce COCTOMT U3 MeNbYaWIIMX, HEAETMMBIX YaCTHI] — aTOMOB, KOTOpbIe OeCHOpsI0YHO
JIBUXKYTCS B IyCTOTE;
3) mpu COEQMHEHUM aTOMOB Tella BO3HUKAIOT, HEKOTOPOE BpeMsl CYLIECTBYIOT, a 3aTeM
pa3pylLIaoTCcs, BHOBb PACCHINasCh HA aTOMBI;
4) Bce COCTOMT M3 HEICIUMBIX U Je(POPMUPYEMBIX KOPIYCKYJ, KOTOpPbIE IUIOTHO MPHJIETaioT
JIpyT K Ipyry, HE OCTaBIIAs MeCTa JJIA IIyCTOTHI.
27.0OcHOBHas MPUYMHA TAPHUKOBOTO AP PeKTa — 3TO:
1) yBenumueHue B arMocdepe KOHIEHTPAlMU COEIMHEHUH, IMOIJOMAIUMX HHPpaKpacHoe
U3ITyYEHUE;
2) BbIpyOKa JIeCOB;
3) U3MeHeHue HapsHKEeHHs IBM)KEHUS! U MHTEHCUBHOCTH OKEAHHMUECKUX TEUSHHIA;
4) TeroBbIAETICHUS MPOMBIIIIEHHBIX TPEIIPUITUHN.

BOHpOCbI AJIA MOATOTOBKH K 32a4€TYy.
EcrecTBeHHOHay4Hast U TyMaHUTapHas KyJIbTYyphl.
Hay4nplii MeTO/, HayKa U €€ POoJib B )KU3HH OOIIECTRA.
AHTHYHasg KapTUHA MUpA.

['enuonenTpuueckas cucreMa Mmupa KonepHuka.
3akonbl Kennepa.

Kinaccuueckast mexannka HproToHa.

ok wnE



7. XapakTepHbIe YepThl MEXaHUUECKOW KapTUHBI MUPA.
8. DnexTpoMarHuTHAs KapTUHA MHPA.

9. KoHuenuuu najabHONEUCTBUASL U OJIM3KOAEHCTBHUS.
10. CrpykTypHBIE YPOBHHU OpraHU3alUy MaTEPHH.
11. 4 Buna ¢pyHgaMEHTATBHBIX B3aMMOICHCTBH.
12. DnemeHTapHBIC YACTHIIBI.

13. CrneumanbHas TeOpHs OTHOCUTEIBLHOCTH A. DUHINTEHHA.
14. OOuiast TeOpHst OTHOCUTEIBHOCTH.

15. T'umore3a KBaHTOB.

16. I[IpuHIMIIBI KBAHTOBOW MEXaHHUKHU.

17. YpoBHHM XMMHUYECKOTO 3HAHUS.

18. Ydenwme o cocTaBe BEIIECTBA.

19. 3akoH KpaTHBIX OTHOIIICHHH.

20. 3akon ABoraapo.

21. ITpuHIMI BO3pacTaHUs SHTPOIHH.

22. Crtpoenue 3emi.

23. MonekynsipHblii yPOBEHb OpPraHU3aluU KHUBOTO
24. Teopus BOJIIOIAHA OPTaHUYECKOTO MUPA.

25. T'unoresbl MPOUCXOXKICHUS KU3HH.

26. OCHOBHBIC MTOJIOKCHHS TSCOPUHU IBOJTIOIINH.

27. HyknenHoBbBIE KUCIOTHI U TEHETUYECKUH KO/I.
28. UenoBek- (eHOMEH MIPUPOJIBIL.

29. buocdepa.

30. ®opmupoBanue HoOCchHEpHI.

31. IlpeononeHue HKOIOTHUECKOM KaTacTPOdBHI.

7. quﬁno-MeTonnqecxoe N MAaTEPUAJTBbHO-TEXHUIECCKOEC obecneyeHue AUCHUIIINHBI

7.1. YueOHas JuTeparypa:
OcHoBHas:

1. Topenos A.A. Konuenmmu coBpemeHHoro ectectBo3Hanus: Kypc nexuumii. M., Llentp, 2007
—208 c.

2. TI'pymesunkas T.I'., Camoxun A.Il. KoHnenunn cOBpeMEHHOTO €CTECTBO3HAHUS: YUeOHOe
noco6ue. — M.: Breicmas mkomna, 2007. — 383 c.

3. Hanwmmosa B.C., KoxxeBankoB H.H. OCHOBHBIC KOHIICTIIIMA COBPEMEHHOT'O €CTECTBO3HAHUS:
VYu4e6H. nocodue ams By30B.-M.:Acniekt Ilpecc, 2007. —256 c.

4. NyOuumena T.f., I[lurapes A.}O. CoBpeMeHHOe ecTeCTBO3HaHME. Yu. mocolue.-M.
«Mapxkerunr», 2007. — 160 c.

5. KapnenkoB C.X. Konmenmud COBPEMEHHOTO €CTECTBO3HaHUS: YueOHHK.-M. Bricmias
mkona. 2007. - 334 c.

6. Kmuaxk H.IO. Kparkuit xoncmektr nekuuid 1o KCE.- kadenpa coBpemMeHHOTO
ecrectBo3Hanus CI16 MHXXOKOH ( puman B r.HUebokcapsr), 2009.

7.  Koncnexkr neknwmii mo KCE. — Coct. Peckas H.B.- CI16: Anbda. 2008.-160 c.

8. Konnenmmm coBpemeHHOro ecrectBozHanus. - [lox pex. B.H.JlaBpurenko.: M.IOHUTH,
2008.- 303 c.

9. KoHmenmuu COBpeMEHHOT0 €CTeCTBO3HAHUS.: YIeOHUK Ji1s By30B 1o pea.C.M.Campiruna. -
Pocros-u-/1.: ®enukc, 2008, 2003.-576 c.

10. JIumogko I1.O. IIpakTuky™m 1o ecrectBo3Hanuio — Pocro-Ha-Jlony/ ®@enukc. 2008.- 320 c.

11. Jlocs B.A. OcHOBBI COBPEMEHHOI'O €CTeCTBO3HaHUs. Yu. mocobdue. M., UHOPA, 2007. —
192 c.

12. MacnennukoBa W.C., JIpi6oB A.M., [lanomuukoBa T.A. KoHmemnuuu cOBpeMEHHOTO
ecrectBo3Hanus. - CI16, CIToI'MDY. 2008.-283 c.

13. Haiineimn B.M. Konnenmmu coBpeMeHHOT0 ecTecTBo3HaHus. M.:Bricias mkomna, 2009.



14. PyzaBun [I'.M. Konmenuum COBPEMEHHOTO €CTECTBO3HAHUSA: YYEOHHMK ISl BY30B.-
M.:FOHNTHU,2009.-287 c.
15. Topocsu B.I'. Konnenmuu coBpemenHoro ecrecrBo3nanus. M.:Beicmas mkoma, 2009.- 208

0) JlonoJTHUTEIbLHAS .

1. Kanne B.A. «KoHuenmum COBpEMEHHOTO €CTECTBO3HaHMA». Y4eOHMK mox pena. A.B.
Hepsruna. Mocksa. «Jlorocy», 2003r.

2. Haiigpmm B.M. Hayunas peBomtonusi u OHOJOTHMYECKOE TO3HaHHWE: (UI0copCKo-
MeTooJiorndecknii aHanm3. M.,1987.

3. Apucrorens. Meradusuka /Cou.:M.,1976.

4. Kmupdopa B. O npocrpancTBenHo# Teopun matepun. M.,1979.

5. A.Dutamreiin, JL.Madensa. Dpomronus ¢pusuku. M.,1965.

6. Bepnanckuit B.1. XXuBoe BemiectBo B 6mocdepe». M. Hayka,1999.

7. KapnenkoB C.X. «CoBpeMeHHOr0 ecrecTBo3Hanue». M..: Akagemuueckuii mpoekt,2003.

7.2. UnTepHeT-pecypchbl

Ha3zBaHnue pecypca Ccblika/mocTyn
OnekTpoHHass OubIMoTeKka oHjlaiiH «EauHOe OKHO K http://window.edu.ru
00pa3oBaTelIbHBIM pecypcamy
«O0pa3zoBarenbHblil pecypc Poccuny http://school-collection.edu.ru
denepanbHbIi 00pa3oBaTeIbHbII MOPTAJI: http://www.edu.ru
YUPEKACHUS, MPOrpaMMbl, cTaHaapTbl, BY3bI, TecThl
EID, THA
denepalibHbII LEHTP HH(POPMAIMOHHO- http://fcior.edu.ru
obpasoBarenbHbIX pecypcoB (PIINOP)
Pycckas BupTyasipHasi Oubanorexka http://rvb.ru
ExenenenbHUK Hayku U obOpazoBanus FOra Poccum http://old.rsue.ru/Academy/Archives/
«AKazeMHsD» Index.htm
Hayunas snektpoHHast 6ubanoreka «e-Libraryy http://elibrary.ru/defaultx.asp
OnekTpoHHO-0nbmoTeyHas cucrema IPRbooks http://www.iprbookshop.ru
OJEeKTPOHHO-CIIPABOYHAsL CHUCTEMa JIOKyMEHTOB B http://www.informio.ru
cthepe odpazoBanust «MUHPopMHO»
NudopmannonHo-npaBoBas cucrema «KoHcynbTaHT- CereBast BepcHs, JOCTYyIIHAa CO BCEX
TUTIOCY KOMITBIOTEPOB B KOPIIOPATUBHOW CETH
HNarl'y
DNeKTPOHHO-0MOIMoTeyHas cucreMa «FOpaim» https://www.biblio-online.ru

7.3. TIporpaMmmHoOe oGecnieueHue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

AnTtuupycnoe [10 Kaspersky endpoint security
CrnpaBouHo-nipaBoBas cucreMa “KoHCynbTaHT”

6 Oneparnronnast cuctema Microsoft Windows XP Professional.

7. Iaket npuknamusix nporpamm Microsoft Office 2003 Professional.
8. ITporpammuslil npoaykT «AHTHBUpPYC Kacnepckoroy.

9. INporpammusiii mpoaykT FineReader 7.0 Professional Edition.
10. ITporpammusbiii npoaykt MATLAB 6.
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7.4. MaTepnaJbHO-TeXHH4YeCKOe o0ecrevyeHne
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http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

3aHATHS TPOBOAATCA B ayauTopuax Ha 30 mocamoyHbIX MECT. B OTBENEHHBIX IJIs 3aHATHI
ayJUTOPUSAX UMEIOTCS YUeOHBIC TOCKH IS TPeOyeMbIX BU3YyIIN3aluil H31araeMoil HHPpOpMauu.

Kabuner «Konmernmuss coBpemenHoro | Cton s mpenojaBarenst - 1 1T, CTyn ais
ecrectBo3Hanus» (Ne304) 386132, PU, | npenogaBarens -1 mr.; gocka - 1 mr.; crox - 10
r.Hazpaub, ['amyp3ueBckuii okpyr, yi. | mT.; ckambsa-20 1T, YdeOHBIE TOCOOHS TIO
Maructpanbnas, 39a, Kopmyc 3E JUCHUTIMHAM. TecThl pyOeXHOTO, HTOTOBOIO
KOHTpOJS, Harmggaele mocobus, YMK 1o
JUCIUILIMHAM




Pabouas nmporpamma aucuuruinHbl « KOHIENIMKY COBPEMEHHOTO €CTECTBO3HAHMS COCTaBIICHA
B cooTtBercTBUU ¢ TpeboBanmsiMu ®I'OC BO no nanpasnenuto noarotoku 03.03.02 Pwusmka,

YTBEP)KJIECHHOTO NMpHKa3oM MuHucTepcTBa 00pa3oBanusi u Hayku Poccuiickoit denepanuu ot
«07» aBrycra 2020 r. Ne 920.

[Iporpammy cocraBmil: K.b-M.H., T0o11eHT Kadenpsl «Pusnkay 3.X. ["aiiTykreBa

[Iporpamma ono6pena Ha 3aceganuu kadeapsl « Duzukar»
[Tporokon Ne 10 ot «20» urons 2022 roga

[Tporpamma ogo06peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa
[Tporokon Ne 10 ot «22» urons 2022 roga

[TporpamMma paccMoTpeHa Ha 3acelaHud Y 4e0HO-METOIUYECKOTO COBETA YHUBEPCUTETA
ITpotokon Ne 10 ot « 29 » wutons 2022 r.



CpeneHnsi 0 nepeyTBep:KIeHMH IPOIrpPaMMbI

perucTpanuu u3MeHeHui

HA oO4YepefHONl Yy4eOHBIH TrOoa H

YyueOHbIit
roja

Pemenue xadenpsl
(Ne mpoTokoia, jaara)

Buecennble M3MeHEHUA

[Toamnuce 3aB.
Kadeapou




