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1. Ilean ocBoeHMSI AU CHUATLIMHBI
[Ipeanaznauenue kypca «KoHIENIMU COBPEMEHHOIO  €CTECTBO3HAHUS»  COCTOMT B
(GbOpMHUPOBaHUM y CTYJIEHTOB KOHIIENTYaJbHOTO MOaXoja. [J1aBHOE BHHMAaHHE CIENyeT YACIUTH
MOHMMAHUIO 3aKOHOB Pa3BUTHS MPUPOJIbI, OOIIECTBA U MBIILICHUS U YMEHHEM ONEPUPOBATH ITUMHU
3HAHUSIMU B TNPO(ECCHUOHATBHON JIESTEIBHOCTH, CIIOCOOHOCTHIO aHAJIM3UPOBATh OCHOBHBIC
KOHLIETIIIMA €CTECTBO3HAHUSI.
[emssMu  mpenogaBaHust
SIBIISTFOTCSL:
- (opmupoBaHuE y CTYJECHTOB COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHpPA, YTO

JHUCHUIIIIMHBI ((KOHIIGHHI/II/I COBPEMCHHOTO  €CTCCTBO3HAHUA

CHOCOOCTBYET CO3/JaHUI0 HAYYHOT'O MUPOBO33PEHHMS;
- YCBOEHHE BAXHEUIINX KOHUEIIUN COBPEMEHHOTO €CTECTBO3HAHNS;
- 3HAKOMCTBO C MCTOpPHEH CTaHOBIJIEHUsS €CTECTBO3HAHUS M OCOOEHHO CO CKauKaMU B €ro
Pa3BUTHUH; - IOBBIIIEHUE OOIIEHAYYHOTO U 00IEKYIbTYPHOI'O YPOBHS CTYAECHTOB.

Kon u O06o0menHbIe TPYAOBbIe GyHKIMU TpynoBbie pyHKIIUN
HAUMEHOBaHHUe Kon HaumenoBanue Yposenb | HaumenoBanue| Kox | Yposensb
npogdeccuoHATILHO KBAIM(PUK (moxypoBeHb)
ro CTaHJAapTa anum KBaJMpurag
HH
01.001 Ilemaror [lemarornueckas Oo6wenenarornu |A/01.6
(memaroruaeckast NeATeIIbHOCTD 110 eckast QyHKITHSL. 6
eI TeIbHOCTD B [MPOECKTUPOBAHUIO U OO0yuenne
TOILIKOJIBLHOM, peann3amn Bocrmrarensnas |A/02.6
Ha4YaJIbHOM OOIIIEM, 00pa30BaTENLHOTO NeATeTbHOCTh 6
OCHOBHOM o0mmeM, | 4 [mporecca 5
cpenHeM o0IIeM 00pa3oBaTENbHBIX
00pa30BaHUN) OpraHU3aIusaX Paspusaiomas  |A/03.6
(BOCIIUTATED, TOLIKOJILHOTO, HAYaJILHOTO ACATCIIBHOCTD
VIUTETh) 00111er0, OCHOBHOTO 6
o01ero, cpeAHETo O0IIEro
00pa3oBaHUs
[lenarorndeckas Ilegarorudueckas
NEeATeIbHOCTh 10 NIeATEeIILHOCTD 110
[MPOCKTUPOBAHUIO U peanu3anuu
p [Peanu3aliK OCHOBHBIX 5 MpOrpaMm B/03.6 6
00111600pa30BaTEIbHBIX OCHOBHOTO 1
porpaMm CpPEIAHETO
o01ero
00pa3zoBaHus
Ne Kon HaumenoBanue obnactu npodeccnoHaibHOM AesSTeNbHOCTH.
/n | mpodhecCHOHABLHOTO HaumMeHnoBanue nmpodeccHoHanbHOro CTaHaapTa
CTaHJapTa
01 O6pazoBanue 1 Hayka
L. 01.001 [Ipodeccnonansusrii cranaapt «Ilenaror (megarorndyeckas JesTeNbHOCTE B chepe

JOIIKONBHOTO, HAYaJIbHOTIO O0IIET0, OCHOBHOTO 00IIEro, CPEeAHEro 00Iero
o0pa3oBaHus) (BOCIIUTATENb, YIUTEIh)», YTBEPKICHHBII MPpUKa3oM MUHHCTEPCTBA
TpyJlla U colManbHO# 3ammuThl Poccuiickoit ®enepanun ot 18 oktsiopst 2013 r. Ne
544Hu(3apeructpupoBad MunucTepcTBoM rocturmu Poccuiickoit @eneparmm 6
nexabps 2013 r., peructparmonssrit Ne30550), ¢ m3MeHEeHIEM, BHECEHHBIM
npuKa3oM MUHHUCTEpPCTBA Tpyla U cCOUMANbHOM 3auThl PO oT 5 aBrycra
2016r.Ned4221 (3apeructpupoBad MunuctepctBoM tocturinu PO 23 asrycra2016r.,
peructpanroHHbIA Ne 43326 )




2. 01.003

[Ipodeccnonanpusrii crannapt «llegaror qOMOTHATEIHHOTO 00Pa30BAHUS IETEH U
B3POCIIBIX», YTBEPKICHHBIN NMPUKa30M MHUHHCTEPCTBA TPYAA M COLMATBHON 3aIUThI
P® ot 5 mas 2018r. Ne 298H (3apeructpupoBad MuUHHCTEPCTBOM IOCTHINN PD 28
asrycrta 2018r., peructpannonssiii Ne 52016

dopmupyemble

MUCLUAIUIMHOA  3HAHUS

u YMCHUA T'OTOBAT

BBIITYCKHHKA JTaHHOM

00pa3oBaTeNIbHOM MpOrpamMMbl K BHITIOJIHEHHIO CIEAYIOIUX 0000IIEHHBIX TPYAOBbIX (QYHKINI:
IHepeyennb 3aa1a4 npogecCHOHATBHOM AeATEJbHOCTH BbINYCKHUKOB:

Obnactb Tunsl 3anau 3agaun OOBeKTHI
npodeccuonanbHOl | IpodecCHOHATEHON npodeccHoHaIbHOM npodeccroHaTbHOM
JeSITEIbHOCTH JeATENILHOCTH JeATEIIbHOCTH JEATENILHOCTH (MITH

(mo Peectpy 00J1acTH 3HAHMS)

Munrpyna)

01 O6pa3zoBanue [leparornueckuit Pazpabotka u O06pa3oBaresbHble
peanm3arus IpOTpaMMBbl U
00pa3oBaTeNbHBIX 00pa3oBaTeNbHBIN MpoIece
nporpamm CIIO u B cucteme CIIO u /10
nporpamm 10

06 Cas3b, Hayuno- UccnenoBanue, WNudopmanrionHsie
MH(OPMAIIMOHHBIE U | HMCCIIE0BATEIbCKANA paspaboTka, MpOneCChl, TCXHOJIOI'NH,
KOMMYHHKAITHOHHBT BHE/IPEHHE U CHCTEMBI U CETH, UX
¢ TeXHOLOMMN COIPOBOXKJICHNE UHCTPYMEHTAJIbHOE
MH(OPMAITMOHHBIX (mporpammHoe,
TEXHOJIOTUH U CUCTEM TEXHHYECKOE,
OpTaHU3aI[IOHHOE)

o0ecrieueHue, crnocoos 6
U METObI
IIPOEKTUPOBAHH,
OTJIa/IKU, IPOU3BOJICTBA U
JKCIUTyaTaluu
MH(POPMAaIIMOHHBIX
TEXHOJIOTUH U CUCTEM B
pa3IUYHBIX 00JIaCTAX U
cdepax nudppoBoit
9KOHOMUKHU

2. Mecro aucuuniaunsbl B cTpykrype OIIOII 6akanaBpuara
Huctunnuna "KoHIenuu COBpeMEHHOT0 €CTECTBO3HAHUSA'" BXOJIUT B BapUATUBHYIO 4YacTh
JUCIUILIMH IO BEIOOPY MaTeMaTUYECKOTO U €CTECTBEHHO - HAy4HOTO IHKIIA.
Huksn(pazmen) K KOTOPOMY OTHOCHUTCS JlaHHas AucuuiuinHa (Moayis) .B./IB.08.01.
JucuuruinHa uzydaercs Ha 2 Kypce B 4 cemecTtpe.

Taoauua 2.1.

CBs3b JUCHUITIINHBI ((KOHHGHIII/II/I COBPEMECHHOI'O €CTCCTBO3HAHUA) C MPCAUNICCTBYIOIUMHU

AUCTUIIIMHAMHA U CPOKH UX NU3YUYCHUS

Kon JlucuuIimHel, TpeaIecTBYOMNE JUCHUITUHE Cemectp
UCIHAILIAHEI «KoHuenumm coBpeMeHHOTO €CTECTBO3HAHUS»
b1.0.03 Ucropus 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

CBsI3bp  IUCIUILUIHHEL

«Konuemnmun

COBpPECMCHHOI'O

JUCHUIIIMHAMHA U CPOKH UX U3YUYCHUA

C€CTCCTBO3HAHUA

(ORI ¥ (010%) (571 4,%:0) 118507041

Kox JIMCUMIUINHBI, CIIEIYIOMIUE 32 TUCHUILUIMHON Cemectp
JUCITUIUTAHEI «KoH1enum coBpeMeHHOTO €CTECTBO3HAHUS
b1.0.07 O6mas ¢usnka 1,2,3,4,5,6
Taoauna 2.3.
Ces3p  nmuctuiuiiHbl  «KOHIIENMIIUM ~ COBPEMEHHOTO  €CTECTBO3HAHMS»  CO  CMEXHBIMHU
JHACIUIIMHAMUI
Kon Jucuumanael, cMexxHbie ¢ nucuuminaoi «Konnenmuu|  Cemectp
JWCIMIUTMHBL | COBPEMEHHOT'O €CTECTBO3HAHUS»

b1.0.01 dunocodust 4

3. Pe3yabTtarbl 0OCBOeHHUSI AUCHUILIMHBI (Moaynasi)) «KoHuenuud COBpPeMEHHOIO

€CTECTBO3HAHUA

Hpouecc HU3YUCHUA AUCHUIIIIMHBI HAIIPABJICH Ha (bOpMI/IpOBaHI/IC 9JICMCHTOB CJICAYIOIMIUX

koMmrieTeHnmi B cootBeTcTBHH ¢ PI'OC BO 1o nanHOMYy HampaBJIeHHIO:

Kon HaumenoBanue Nupukatop noctruxeHus B pesynbpTaTe ocBOCHMS
KOMIICTCH KOMIICTCHITUH KOMITCTCHIIUN JTUCIUTUTMHBI 00yJaroIuics
1005071 (3aKxpennientsill 3a OUCYUNTUHOLL) IIOJIFKEH
VK-1 CnocoGen VK-1.1. Ananuzupyer 3agauy, 3HaTh: AHanu3upoBartb
OCYILIECTBIIATh BBIZIETISAS ee 0a30BbIC 3a;auy, BBIIETSAS €€ 0a30BBIC
TOUCK, cocrapysitorine. OCyliecTBIiseT COCTABIJISIONIHNE
KpUTHYECKUI JIEKOMITO3UIIHIO YMmeTh: OCylecTBIATh MOUCK
aHaJIu3 U CUHTE3 3a7a4H. uHbpopMalul AN pelIeHUs]
nH(popMaIHH, VK-1.2. HaxoauT u KpUTHYECKH OCTaBJICHHON 3aJaqu g
MIPUMEHSTh aHATM3HUPYET WH(OPMAILIUIO, pa3IMYHBIM THUIIAM 3aIIPOCOB

CUCTEMHBIN ITOIXO0I
JUTSL pELLICHNs
MOCTaBJIECHHBIX
3a1a4

HEOOXOAUMYIO JIJISI PEIICHUS
IIOCTABJICHHOM 3a1a4H.

VK-1.3. PaccmarpuBaet
pa3iuyHbIe BAPUAHTHI PEIICHUS
3aJ1a4yM, OIICHUBAs X JOCTOMHCTBA
u

HEJOCTATKHU.

VK-1.4. I'pamOTHO, JIOTHYHO,
apryMEeHTHpPOBaHHO (popMHpyeT
COOCTBEHHBIE CYXKACHUS U
OIICHKH.

Otnuuaet GakThl OT MHEHUH,
WHTEPIPETALNMA, OIIEHOK U T.1I. B
paccyXIeHUSIX IPYTUX
YY4aCTHUKOB

JIESITCIHHOCTH.

VYK-1.5. Onpenensier v O1eHUBAET
MPAKTUYECKHUE TOCIJICICTBHUS

Bmamers: Ilpm  00paboTke
uHpOpPMALIUK  OTIMYAEeT (PaKThH]
OT MHEHUH, HHTEpIpeTalUii
OLIEHOK, dopmupyer
COOCTBEHHBIE MHEHUS 1%
CYXJIEHUs, apIyYMEHTUPYET CBOY
BBIBOJIbI M TOUKY 3PEHUS




| BO3MOKHBIX peniennii 3amaun. |

4. CTpyKTypa M colep:KaHue TUCHHMILIMHBI (MOAYJIfA)
4.1. CTpyKTypa IMCHUILIHHBI (MOXYJIS)
OO0mas TpyA0eMKOCTh TUCIUTUTHHEBI COCTABIISICT 2 3aUeTHBIX €AWHMII, 72 4YacoB.

Bcero | IlopsnkoBbiii HOMep cemecTpa
OO0mast Tpy10eMKOCTh JUCITUILIUHBI BCETO 2 4
(B 3.€.), B TOM 4HCIIE:
AyauTOpHBIE 3aHATHS BCETO (B aKaa.4acax), 52 52
B TOM YHCJIE:
Jlexmm 18 18
[IpakTHueckue 3aHATHS, CEMUHAPHI 34 34
CamocrosaTenbHass ~ pabora  Bcero (B 20 20
akaji.gacax), B TOM YHCJIE:
Bug urorosoii arrecrauuu:
3auer/3auer + +
DK3aMeH
OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI (dacax) 72 72

Ne Buanbi yueOHoii padoThl, BKJIOYast DopMBbI TEKYLIEr0 KOHTPOJIS
n/n CaMOCTOSITEJIbHYIO Pa00Ty CTYI€HTOB| YCIEBAeMOCTH (10 HedenaMm
U TPYI0E€MKOCTb (B Yacax) cemecmpa)
KoHTakTHast CamocTosiTeJIbH ®opma NpoMeRyTOUHOH
paGora ast paGora aTTecTallMu (no cemecmpam)
HaumeHoBaHme pa3aeiioB _ &
M TeM IUCIHILTHHBI g ™ g ‘g )
5 | |8 5 |z = e < | O
(Mmonyas) g |2 |'€ e |3z g = x |8
E = n % g ‘9 =| < £ %
Z & = |8 s 5 | N>
< 19 ] < [y
515 |8 g |3 2o g & |5 E8E
Q o = Q o g = I jen) = VI O
E |2 |Z © E 4K 3 |2 |8 |34g
“ jas] Q < < H 5 s = o Z & <
5} a, X & [ = 3 A > = = o NE .
2 g |2 |B 5 |8 =53 |5 |g € |2 |E€E 5
= E | |s |H 2 & o990 |2 |& |2 |&a |23|8]
< o = E o | = ) ] = g9 ) Q Q o 29| 3
Q = = I o m o = = g0 = @ @ Q @z g
= 2 EE € |22 5 8 23¢ 2 B2 B EEE.
S e 2 52 Fe g2 H8S |2 £ | & E8 e
1| EcrecTBeHHO-Hay4YHas U 4 16 |2 4 2 11
TYMaHUTapHAs KyJIbTYpPHI.
2 | EcTecTBO3HaHKE U 4 16 |2 |4 2 11 |+ +
MaTeMaTHhKa
3 | HayuHsle peBOJIIOIINH B 4 16 |2 4 2 1|1 + +
KOHIIETITYaJIbHBIX
4 | Kocmonoruueckue 4 16 |2 |4 2 1|1 + +
KOHIICTIITUHN
5 | XuUMHYECKHE KOHIIEIIIUN 4 2 2 1 |1 +
KonnenryansHoe 4 |5 12 |3 2 1 |1 +
coJiepKaHue HayK O 3emJie
7 | buonornueckue KoHuenuumu |4 |5 |2 |3 2 1 |1 +
8. | AHTpOIOJIOTHYECKHE 4 |5 |2 3 2 1|1 + +
KOHILICTILIK
9 | Yenosek Bo Bcenennoit 4 14 |1 3 2 1 |1 + +




(MHTErpasIbHbIe KOHIICTIIIIH)

[Tanopama ecrectBo3Hanust | 4 |3 |1 |2 2 11 + +

OO0mas TpyI0eMKOCTh, B 4acax 72 | 18 | 34 20 10 | 10 | [IpomexxyTouHasi arTecTanus
®dopma
3ager +

3a4eT ¢ OIeHKOH

DK3aMeH

5. COAEP)KAHUE JUCHUIIJINHBI.

Coaepsxanue pa3aejioB JHCHHUILIMHBI.

Tema 1. Ecmecmeenno-nayunas u 2yManumapHas Kyasmypbol.

MHOroMepHOCTh €CTECTBO3HAHUSA U TYMAHUTAPUCTUKH, TPU YPOBHS 3HAHMS: MEPLENTyalbHbII
(4yBCTBEHHBIN), KOTHUTUBHBIM (MBICIUTENbHBIN), TUHTBUCTUYECKUH (s13bIKOBOM). OmucarenbHbIN
XapakTep €CTECTBO3HAHUS U TNPEINUCHIBAIOIIMNA — TyMaHUTapucTUKH. Kpurtepuil HaydHOCTH
€CTECTBO3HAHMSI — TMOATBEPKIAeMOCTh TeopuH. Kpurepuili HaydyHOCTHM TyMaHUTApUCTHUKUA —
3G PEeKTUBHOCTh TeopuH. HaydHbIi METON €CTECTBO3HAHUS — THIIOTETUKO-IETyKTHBHBIH METOJI.
Hayunblii MeTON TrymMaHUTapHBIX HayK — MparMaTUYecKuil MeTonA. B3anmoI0moJHUTETBbHOCTh
€CTECTBO3HAHUS U TYMaHUTAPHBIX HaYK.

Tema 2. Ecmecmeo3nanue u mamemamuxa.

MatemaTtuka Kak Hayka o0 yHOPSAOYEHHBIX KOHCTpyKTaxX. HayuHble METOIpl MaTeMaTUKU —
AKCUOMAaTUYECKMM U KOHCTPYKTHMBUCTCKMM. HenpoTMBOpEUMBOCTH Kak IJIaBHBIM HAay4YHBIN
KpUTepuil  MaTeMaTWKH. MareMatuka ©  BOOOpakaeMble MHUPBL.  B3auMHOOIHO3HAYHOE
COOTBETCTBHE MEKIY MaTEMaTUKON U €CTECTBO3SHAHUEM.

Tewma 3. Hayunsie pegonroyuu 8 KOHYenmyaibHblX OCHOBAHUAX (DUIUKUL.

Mexanuxa Hvtomona. Cmpicn 1-ro 3akona Hetotona. uddepennuansuas ¢popma 2-ro 3akoHa
Herotona. IlpuHnun ortHocuTenbHOCTH ['anmmies M paBHOIIpaBUE BCEX HMHEPLUAIBHBIX CUCTEM
orcyera. VIHBapuHaHTHOCTh YpaBHEHUH MeXaHUKH HBIOTOHa OTHOCHTENBHO MpeoOpazoBaHMM
[Naynunes. AGCOMOTHOCT MTPOCTPAHCTBA U BpeMEHH B MexaHuke HploToHa.

Cneyuanvnas meopus omuocumenvnocmu (CTO) A.Dunwmetina. TpyaIHOCTH COTTIACOBAHUS
KOHIIENTyaJIbHbIX OCHOB MeXaHuku HbroToHa U anexkrpoaunamuku Makcpeiuia-Jlopenna. Hayunoe
TBOpuecTBO A.JiHIITEeNHA. J[Ba noctynata CTO. PenstuBucTckue npocTpaHCTBEHHO-BPEMEHHBIE
s dexTr. Onenka mexanuku Herotona ¢ mosummii CTO.

Obwas meopusi omuocumenvrocmu (OTO) A.Dunwmetina. PacnpocTpaHeHue NpPUHIIUTIA
OTHOCHUTEJIBHOCTU Ha BCE CHCTEMBI OTCUYETa. OKBHBAJICHTHOCTh TSDKEIOW M HHEPTHOM Macc.
Tsarorenue U NCKpUBIEHHOCTH NpocTpaHcTBa-BpeMeHu. Onenka CTO ¢ nozunuit OTO.

Keanmosas mexanuxa. KBantel 3Hepruu. Ilocrosinnas Ilmanka. KopmyckynsipHO-BOJHOBOI
nyanu3Mm. BonHoBast pynkuus. YpasHenue Ay=ay. [Ipenensl npuHIMIIA HATISTHOCTH B KBAHTOBOM
Mexanuke. [IpobOnema «CKkpbITBIX» mapameTpoB. CooTHoleHHWEe HeompeneneHHocTe. [IpuHiun
cynepno3uiuu. BeposTHOCTHast mpenckasyeMocTh. OIeHKa KIacCHYeCKOW (U3MKU ¢ TO3UIIHMA
KBaHTOBOM MeXaHUKU. [ [pMHIMT 1ONIOJIHUTENBHOCTH.

Hexomopule cpedcmea usuueckoeo sxcnepumenma. SIBIeHUE paroOaKTHBHOCTH. J|eTEKTOPHI
yacTull. Macc-CeKTpOMETPHI.

Keanmoeas meopus nons. Poxnenue u norioiieHne 4actull. Bakyym Kak cOCTOSIHHE IOJIA ©
HauMeHbllle »sHeprue. BuprtyanbHsie yactuipl. CnuH. YeTelpe THNAa B3aWMMOJCHCTBHIA.
Huarpammbl P.®eiimana, n3oronnyeckuii cnnH. KannbpoBoyHas MHBapHaHTHOCTh. CUMMETpHS H
3aKOHBI MpUpPoabl. CHOHTaHHOE HapylleHHe cuMMeTpuH. CUCTEMaTHKa 3JE€MEHTapHBIX YacCTHII.
JleneHne U CUHTE3 aTOMHBIX SIAEP.

Quszuxa Mmaxkpockonuweckux npoyeccos. IlpuHIunel craructudeckor ¢usnku. IloHsTHE
sHTponnu. Hayana repmoaramuku. [ unoresa TemioBoi cmeptu BeeneHHOM.




Ipunyunsvr  gusuueckoco noszuanus. VIHTeprnpeTanyss SKCIEPUMEHTAIBHBIX JAaHHBIX U
MOJTBEPKIAEMOCTh TeOpUH. MlepapXu4HOCTh B PU3UUECKOM MMO3HAHUU: YPOBHU COOBITHH, 3aKOHOB,
MPUHUIUIIOB B cuMMeTpuu. lIpuHiun coorBercTtBus. [lpuHIMI HHTEpHpEeTaMOHHOW KPHUTHKHU.
MeXaucuUIUIMHAPHOE CoJiepKaHne U3NIECKUX TEOPHi.

Tema 4. Kocmonozuueckue koHyenyuu.

Bcenennast kak JOCTynmHas 4YelOBEKYy YacTh KocMmoca. HemomycTUMocTh 1OJIMEHBI
KOCMOJIOTUYECKMX TEOpUi cypporatHsiM 3HaHueM. Pacmmpenue Bcenennoil. 3akon Xa60ma.
Kpynnomacmrabnast ogHopogHocts Bceenennoil. PenukroBoe uzmyuenue. Teopuu ropsiueii u
«paznyBatomieiics» BcenenHoil. Oomonus Bceenennoit. OOpa3oBaHue M JKU3Hb  3BE3,
UCTOYHUKHU UX 3Hepruil. Heiitponnsie 3Be3abl. YUepHble abipel. OOpa3oBaHHe IJIAHETHBIX CUCTEM.
AHTpOIIHBIM  OPUHLMI B  KOCMoOJIOTMU. YeTblpe HaydHble PEBOJIIOLMH, IOCTPOEHHE
KOCMOJIOTUYECKUX Mojeneil Ha ocHoBe: a) MexaHuku Hpiorona, ©6) oOmeit Tteopuu
OTHOCHUTENILHOCTH, B) KBAHTOBOW TEOPUU MO («ropsiuas» u «MHPISIIHMOHHAsS BeenenHas).

Tema5. Xumuueckue konyenyuu.

XuMHus Kak Hayka O CBocBax M ux mpeBpamieHusx. Crenudpuka xumuu. CTaHOBJICHHE H
sBosrOLIMA XuMuH. Kitaccnyeckas aTOMHO-MOJIEKYJIsipHast Teopust B XuMuu. Hekinaccuueckass Xumust
U €€ Oomopa Ha KBAaHTOBYI Teoputo. CTpoeHME M B3aMMOJICHCTBHE BEIIECTB. XHMHUYECKas
peakiuoHHas crnocoOHOCTh BemiecTB. CTpoeHHEe XMMUYECKUX 3JIeMEHTOB. MHorooOpa3ue THUIIOB
XUMHMUYECKHUX CBsA3ed. Xumuueckas KuHeTHKa. OIEHKa KIAaCCMYECKOM XUMHHM C IO3MLHEH
HEKJIACCUYECKON.

Tema 6. Konyenmyanvhoe codepaicanue Hayk o 3emie.

I'eonornueckas mkana BpemeHu. CtpoeHure 3eMiii: BHYTPEHHEE AJIpO, BHEIIHEE SIIPO, HYKHSIA,
CpeAHss W BEpXHSA MaHTHH, acTeHocdepa, HIKHUH cioil nutocdepsl, pazaen MoxopoBuuunua,
3eMHas Kopa (BepxHui cioi autocdepsl), ruapocdepa, atmocdepa u Mmaraurochepa.

Opomonnst 3emnu U ee ¢aspl. Kiaccuueckass TeoIoOTHS W €€ OCHOBHBIC KOHIICTIIUH:
HENTYHU3M, IUIyTOHU3M, YHU(DOPMH3M, aKTyalau3M, 3BOJIOLMOHU3M, MOOMWIN3M. Heknaccuueckas
T'€0JIOTHUS ¥ KOHIIETIUS TI00aIbHON 3BOTIONNUN 3EMITH.

CoBpeMeHHass KOHIEMIMSI  pa3BUTUSL reocPepHbIX 00o0JoueK. XUMHUKO-TFIOTHOCTHAS
muddepeHranys BEIIeCTBA B MAHTUU U sfipe 3eMIIM KaK BaKHEHIIHMA JUHAMUYECKUH (hakTop
SBOJIIOLIAH 3EMIIH.

AlGuotnyeckue  ¢akTopel W dKojormdeckume  pyHkumm  amrocdepsl.  PecypcHas,
reoJIMHaMHYecKas, TeoXuMHUIeckas u reopuznyeckas GyHKIUU JIUTOCPEpHI.

['eorpaduyeckast o6omouka 3eMiaM Kak MPOIYKT B3aUMOJCHCTBUSI JTUTOC(EpHI, aTMochepsl,
ruapochepel U Omochepbl. Tpu stama reorpaduyeckux HayK: cTaHoBieHHe (10 XX B.),
KJIacCU4ecKasi Hayka (mepBasi mojioBuHa XX B.), HEKJIacCHYECKast HayKa (BTopas mojioBuHa XX B.)

Tema 7. buonocuueckue xoHyenyuu.

Bo3HukHOBEHHE KHU3HH U €€ 00BSICHEHNE HA OCHOBE MOJICKYJISIPHO-TUHAMUYECKOTO MOIX0/1a.
3nauenne PHK, JIHK u OenkoB B cTaHOBJICHUH KUBOTO. broXumust 00 OCHOBaX >KHBOTO.

Cnenuduka, eIMHCTBO 1 MHOTO0Opa3ue KUBOT0. XapaKTepHbIE MPU3HAKU )KUBOTO: TOMEOCTa3,
CaMOBOCTIPOM3BEICHUE ce0e MOJ0OHBIX, OOMEH CO Cpelol BEIIECTBOM M dHEpruei, o0paboTka u
BbIIaua HHPOPMAITIH JIp.

I'ennple  Mexanmsmbl. Cxema JIHK—PHK—6enku. Crpoenne wmonekynsl JIHK.
Tpanckpunuusi: cunres PHK na JIHK-marpume. OOpatnas Tpanckpunuus. CrutaiicuHr.
I'enernyeckuit kog. Cunte3 Oenka, ero mexanusMm. Permkarnus JJHK. Kpoccunrosep. MyTtaruu.
Texnonmorust u meromosiorusi pekomOunantHeix JIHK. ['eHernueckass u kieToyHass WHKEHEPHS.
KnonupoBanue. ['eHoM demoBeka. OT KJIETOK K MHOTIOKJIETOYHBIM OpraHM3MaM KIJIETOYHBIE
MexaHu3Mbl. CpaBHEHHE NIPOKapUOTOB U 3yKapuoToB. [Ipsimoe OunapHoe nenenue. Meito3. Mutos.
OOpa3oBaHue OpPraHoB MHOTOKJIETOYHBIX opraHu3moB. Konuenuus nuddepeHnuanibsHon
skcnipeccuu reHoB. Tpu 3akoHa Menaens. [IpaBuno Xapau-BaitnOepra.

buonoruss mnoBenenus. be3ycnoBHble UM yCIOBHblE peQuieKchl, HHCTUHKTHL. Kpurtepuu
paccyqouyHocTH KUBOTHbIX. IloBeneHune Oecrno3BoHOYHBIX. IloBeneHHME BBICHIMX >KUBOTHBIX,
IIpeJieNbl UX PacCyOYHON NICUXUKH, HHCTPYMEHTAJIBHOM U A3BIKOBOM €ATEIBHOCTH.



OBomonMoHHOe ydeHue. JlapBuHu3M. CuHTeTHYecKas Teopus 3BoJONUHU. [lomynsanuoHHO-
TEHETUYECKUN MOIXOI.

MakposBomonus, ee OOBSCHEHHE C TMO3UIUN MOMYJISIMOHHO-TEHETHUYECKOTO IOAX0/1a.
['eorpaduueckast, KoJOrHUYECKasi W PEMPOTYKTHBHAS HM3OJSIMA KaK (aKTOPbl MaKpPOIBOIIOIUH.
buoreornieHo3 - aneMenTapHas equHuIa Ouoreocdepsl.

[IpuHIMIIBI TEOpeTUYECKON OMOJIOTMU: KOHBApPHUAHTHOM pEeAyIIMKAUd M €CTECTBEHHOTO
otOopa.

Tema 8. Aumpononocuueckue Konyenyuu.

AHTponorenes. Cxema 3BoJtoLuu npuMaToB. Bo3pact anTpononos.

@dusnonoruss dYeinoBeka: o0OIIME NPUHLUIBL. MexaHu3Mbl yrOpaBieHUs (U3HOIOIHYECKUMU
nporeccaMu opranusma. Posib u 3HaueHUe LEHTPaJIbHOM, BEreTaTUBHON nepudepuitHoi HEPBHBIX
cucreM. CeHcopHasi, ABUTaTelIbHAsl U accollMaTUBHAs Kopa mosra. Peus u nelictBue. CeHcOpHbIE
MOJIaJIbHOCTU U COOTBETCTBYIOLINE UM OpraHbl. @U3N0JIOTHs 3HIOKPUHHON cUCTEMBbl. PU3NO0IIOTHSA
NUTaHMs, TUIEeBapeHus ©  BbyaeneHus. @OyHKUUM KpoBH, JUMQBL, Cceplaua, JIEerKux,
MUIIIEBAPUTEIIBHOTO TPAKTA.

PaGoTtocmocobnOoCTh. TpeHnpoBka U coxpanenue padotocrnocodbHoctu. OnpeneneHne 370pOBbS.
310pOBbE KaK OTBETCTBEHHOCTh. CTapeHHe Kak MHOTO(AaKTOPHBIM mpouecc. DMOIUHM U
auMOuyeckas  HepBHas  cuctema. ['eHoTunuyeckas  OOYCJIOBIEHHOCTh  MHTEUIEKTa U
AMOLIMOHAIBHOCTH. TBOPYECTBO.

Tema 9. Yenosex 6o Bcenennotl (unmezpanvhbvle KOHYenyuu,).

buocdepa u kocmoc. buoreokocmuueckuii nmoaxos. buo- u 6uoreopurmbl. ConpspkeHHOCTh U
paccoriiacoBaHHOCTh OMO- ¥ a0MOJIOTUYECKUX PUTMOB.

YenoBek u Hoocdepa. DBHOreOHOOKOCMHYECKMI TOAXOA Kak BEpIIMHA SBOJIIOLMOHHO
ecrectBo3HaHus. Pa3Butue B.M.Bepnaackum OGHOreoKOCMHUYECKOTO M OHMOT€OHOOKOCMHYECKOTO
MIOJIXOZI0B.

Cunepretuka. KiroueBble TNOJIO)KEHUSI CHUHEPreTUKH: B3aWMOJCHCTBUE YacT€l CHUCTEMBI,
HEJIMHEHHOCTb, OTKPBITOCTh CUCTEM, HECTAOMILHOCTh, SMEPKEHTHBIE Ka4eCTBA, CaMOOPTaHU3aIIUs
B BUJIE CTPYKTYp — aTTpakTopoB U T.n. HeoOpaTuMoCTh BpeMEHH C CHHEPreTHUECKHUX MO3HIIMMA.
MexXIuCUUIUIMHApHBIA ~ XapakTep CUHepreTuku. IIpoOiieMbl KOPBOJIOLMM YEJIOBEUECTBA U
npupoasl. Bo3spenus H.H.Mouceena.

Ortuka orBeTcTBeHHOCTH. HeoOxoauMocTh HOBOM 5STUKU. IIpMHIMII OTBETCTBEHHOCTH U
MaKCHMU3alMs OTBETCTBEHHOCTH KaK MHTETPAIbHOM IIEHHOCTH Ha BCE BO3MOKHBIE OJaronpusTHbIC
JUISI YEJIOBEKA MEPCIEKTUBBL. JTUKA U HayKa. DTUKa U €CTECTBO3HAHME.

Tewma 10. Ilanopama ecmecmeoszuanus (0630p).

Hcropus ecrectBo3Hanus. EcrecTBO3HaHME B aHTUYHOCTH M CpeIHUX Bekax. Mcropuueckuit
IIyTh €CTECTBO3HAHUS K TEOPETUUECKON TIOJHOBECTHOCTH.

OCHOBHBIE KOHLIENITYaJbHbIE PEBOJIOIMA B E€CTECTBO3HAHWH, B TOM 4YHCIEe B (HU3HKE,
KOCMOJIOTUH, XMMHHU, T€O0JOruH, Ouosiornud. B3amMocCBsSI3aHHOCTh KOHIEHIMI €CTECTBO3HAHUS.
Wnes 3BoIOIMN B COBPEMEHHOM €CTECTBO3HAHUU.

5. Oo0pa3oBaTe/ibHbIe TEXHOJOTHH, IPUMeHsIeMble IPH OCBOCHUM THCIUIIMHBI.

B ydeOHOM mporiecce mpu peanu3aluy KOMIETEHTHOCTHOT'O IO/XO0Jla MCHOJB3YIOTCS TakKue
aKTHBHBIC M HMHTEPAaKTUBHBIE (DOPMBI NPOBEJCHUS 3aHATHUI KaK MOJICNbHBIM METOJ OO0y4YeHHMS,
pa30op KOHKPETHBIX CHUTyalMii, MO3roBoil IwTypM™m, Keic-ctaau. Ilupoko wucnonb3yroTCs
MYJbTUMEIUMHBIE TNPE3EHTALMU MpPU MPEACTaBICHUN Y4eOHOro Mmarepuaia. YJIeNbHBIH Bec
3aHATUH, MPOBOJUMBIX B HHTEPAKTUBHBIX (opMax, OMperensercs TJIaBHOM Lenbio (Muccuei)
IpOTrpaMMbl, OCOOCHHOCTBIO KOHTMHI€HTa OOYYaloIUXCs U COAEpKaHHUEM KOHKPETHBIX
JIMCIIUTIIINH, ¥ B 1IEJIOM B y4eOHOM TIPOIIECCe OHU JOJDKHBI COCTaBIATh HE MeHee 30 % ayauTopHBIX
3aHATHIL.



6. YuyeOHO-MeTOUYeCKOEe  oO0eclie4eHHEe  CAMOCTOSTEIbHON  padoOThl  CTYJAEHTOB.
OueHoYHbIe CPeICTBA I TEKYIIEro KOHTPOJISA YCIeBAeMOCTH, MPOMEKYTOYHONH aTTeCcTAlNU
10 UTOraM OCBOCHHS TUCIUILINHLI.

6.1. [11aH camMoCTOAITEIHLHON PaGOTHI CTY1€HTOB

Jiis monmydeHus rryOOKMX W MPOYHBIX 3HAHWH, TBEPIBIX HABHIKOB W YMEHWH, HE0OXOoanMa
CHUCTeMaTHUYEeCKasl CaMOCTOsTeNIbHAsL paboTa CTyIeHTa.

B paboueit mnporpamme mpemycCMOTpEHA CaMOCTOsATENbHAs paboTra s MpopadOTKU
JIEKIIMOHHOTO (TEOPETHYECKOI0) MaTepuaia Mpu MOATOTOBKE K KOHTPOJIBHBIM MEPONpPHUATHAM (B
YaCTHOCTH K TECTHPOBAHHUIO)

No | Paznensl v TeMbl dopma KOHTPOJIA

1 Tema 2. Ecmecmeo3nanue u mamemamuxa. pedepar
HenpoTuBopeunBOCTh Kak INIaBHBIA HAy4YHBIM KPUTEPUN MAaTEMATUKU.
Marematnka ©  BOooOpakaeMple MHpHL.  B3anMHOOIHO3HAYHOE
COOTBETCTBUE MEKYy MaTEMaTUKON U €CTECTBO3HAHUEM.

2 Hexomopwvie cpedcmea  ¢husuueckoco sxcnepumenma. SIBneHue | cobeceqoBaHUE
paanoaKkTUBHOCTH. JleTeKTOPHI YacTull. Macc-CeKTpOMETPHI.
3 Ksanmosas meopus nons. PoxxaeHue u moriomienne dactui. Bakyym | pedepat

KAK COCTOSHHE IIOJII C HauMEHbLIEH »JHepruel. BupryaibHble
yacTulbl. CuMMETpUs U 3aKOHBI IPpUpoAbl. CIIOHTaHHOE HAPYLICHHE
cummeTpun. CucTeMaTHKa dJI€MEHTApHBIX 4acTull. JleJeHue U CUHTE3
AQTOMHBIX SIIED.

4 Xumuueckue xonyenyuu. cobecemoBaHKe
CtpoeHrne  XUMHUYECKHMX  DJJIeMEHTOB.  MHoroobpasue  THIIOB
XUMHAYECKHUX CBsI3el. XUMHUecKkasd KuHeTnka. OIeHKa KiIacCH4ecKou
XMMHH C TO3ULIMEH HEKJIaCCHYECKOM.

5 Konyenmyanvnoe cooeporcanue nayx o 3eme. pedepar
CoBpeMeHHasi KOHLETIIHSI Pa3BUTHS TeochepHbIX 000109eK. XHUMHKO-
TUIOTHOCTHAS Tud(depeHIManns BEIIeCTBA B MAHTUU U SIpE 3eMIIH
KaK BOKHEHUIITUN TMHAMUYECKUN (DaKTOP IBOFOIUN 3EMIIH.

6 bBuonozuueckue xonyenyuu. KOJUIOKBUYM

I'ennsie  wmexanmsmbl. Cxema JIHK—PHK—O6enku. Crpoenue
mosekynsl JIHK. Tpanckpunumusa: cunres PHK na JIHK-martpuue.
O6parnas Ttpanckpunius. Cradicunr. ['enernueckuii koa. CuHTE3
6enka, ero mexanusMm. Pemnmukanus JJHK. Kpoccunrosep. Myrarum.
Texnonorus u metogosiorus pekomonHaHTHRIX JIHK. ['eneTnyeckas u
KJeTouHast nHkeHepus. Kiionuposanue. I'eHom uenoBeka

7 Anmponono2uueckue KOHyenyuu. pedepar
PaboTocroco6HOCTS. TpenupoBka u COXpaHEHHE
paborocniocobHocTH.  OmpeneneHue  310pOBbs. 3J0pPOBbE  Kak
OTBETCTBEHHOCTh. CTapeHne Kak MHOTO(QaKkTOPHBIN Mpolecc. DMOLUU

u nmuMbuyeckas HEpBHas CHUCTEMA. T'enoTunuueckas
00YyCIIOBJICHHOCTh HHTEJUICKTA U AIMOIIMOHAILHOCTH. TBOPYECTBO.
8 Yenosek 6o Bcenennoil. cobecenoBanue

OTHKa OTBETCTBEHHOCTH. Heobxomammocts HOBOW 3TukH. [IpuHImm
OTBETCTBEHHOCTH M  MAaKCHUMHU3allMs  OTBETCTBEHHOCTHM  Kak
WHTErPaJIbHON IIEHHOCTH Ha BCE BO3MOXKHBIE OJIAarONPHUATHBIC IS
YeJIOBEKa NEPCHEKTUBbl. JTHKA U HayKa. DTUKA U €CTECTBO3HAHUE.

6.2. MeToanyeckne yKa3aHHs 110 OPraHU3allii CAaMOCTOATEJIBLHOH PadOThI CTYICHTOB



Llenbio caMOCTOSITENFHONW pabOTHI SIBIISICTCSI CAaMOCTOSTEIIbHOE MPUOOpETEHHE HOBbIE 3HAHUHM U
BBIPAa0OTKAa CHOCOOHOCTH K IOCTOSHHOMY CaMOOOYYEHHUI0 M CaMOCOBEPIICHCTBOBAHHMIO B
npodeCCHOHATHFHON B COLMATBbHO-00IIECTBEHHBIX c(hepax NesTeNbHOCTH.

CamocrosiTenbHast yueOHasi paboTa nmpejcTaBlIeHa TAKMMHU (OopMaM# y4eOHOTO mporecca, Kak
JeKIUs, CeMHUHAp, NMPAaKTHUYECKHE M JIa0OpaTOpHBIC 3aHATHUS, SKCKYPCHH, TOATOTOBKAa K HHUM.
CTyIeHT H0JKeH yMETh BECTU KpaTKUeE 3alMCH JICKIUH, COCTABIIATh KOHCIEKTHI, IUIAHbI U TE€3UCHI
BBICTYIUICHHH, TOOUPATH JTUTEPATYPY U T.1.

Hayunas camocrosiTenbHas paboTa CTyA€HTa 3aKJI0YaeTCsl B €0 y4acTHH B paboTe KPY>KKOB
Ha Kadeapax, B HAyYHbIX KOH(EPEHIMIX Pa3HOro YPOBH:, a TaKKe B HAMCAHUM KOHTPOJIBHBIX,
KYpPCOBBIX U BBIITYCKHBIX KBaJHU(PHUKAIIMOHHBIX (IUIUIOMHBIX paboT) palorT.

CamocTosTeabHast paﬁoTa CTYACHTOB BKJ/IIOYA€T CJICAYIOIHEC KOMIIOHCHTBI:

NeNe Komn-Bo dopma
HaumenoBanue paboThl
/i 9acoB KOHTPOJIS
[TpopaboTka JIEKLIHOHHOTO
1 pop 17 DK3aMeH
Mmarepuasna
) [ToaroToBka K MpaKkTHYECKUM 10 PaboTa y mocku; KOHTPOIJIEHBIE,
3aHATUSIM caMoCTOsITeNIbHbIE pabOThI.

6.3. MarepuaJbl 1J5 NPOBeJeHUS TEKYIIEro U MPOMeEKYTOYHOI0 KOHTPOJSI 3HAHUM
CTY/IeHTOB

Bonpocs! 1151 caMONpoBepKH.

Yro Takoe ecTecTBO3HAHUE?

B yem nposiBisieTcss MHOTOMEPHOCTh €CTECTBO3HAHUS?

Kak Ha3bIBaeTCs OCHOBHOM TEOPETUYECKUI KOHIIETIT ECTECTBO3HAHMUSA?

Kaxk Ha3pIBaeTCss OCHOBHOM TEOPETUYECKUM KOHIIENT TyMaHUTAaPHBIX HayK?

KakoBo conepkaHue TUIOTETUKO- I€TyKTUBHOTO METO1a?

KakoBo conepkanue nparmMaTuueckoro mMeroja’?

Kakoli 0CHOBHOI KpUTEPHI1 HAYYHOCTH €CTECTBO3HAHUS?

KakxoB OCHOBHOM KpHUTEpUII HAYYHOCTH T'YMAHUTAPHBIX HAYK?

KaxoBbl Hay4HBIE METOIbI MATEMATUKN?

Yro n3yyaer matemaTuka?

KaxoB Hay4HbIIl KpUTEpHUl MaTEMaTUKH?

[Touemy maTtemaTuka cToiib 3EKTUBHA B €CTECTBO3HAHUN U TYMaHUTAPHBIX HayKax?
[Touemy HbrOTOH cunTaeTcsi ocCHOBaTeleM (PU3UKHU KaK HayKu?

KakoBo coneprkaHue npuHIUIa OTHOCUTENbHOCTH ["anumes?

KakoBo coneprkaHne KOHIETINH a0COTIOTHOCTH (PU3UIECKOTO MPOCTPAHCTBA U BpEMEHU?
Kakue npotuBopeuns ObUIM BbIsIBIIEHB! B MexaHuke HproToHa?

KaxoBo conepxanue npyx nocryinatos CTO?

B 4eMm cocTouT copeprkaHue KOHIENINU OIU3KOAEHCTBHSA?

KaxoBo coneprkanue peasiTHBUCTCKON KOHIIEMIIUU TPOCTPAHCTBA U BPEMEHH?

KakoBo conep:kaHne OTHOCUTEIbHOCTH OJHOBPEMEHHOCTHU?

B kakux cioyqasx cxoxects popmyn mexanuku Hetotona u CTO siBisiercst HanbobIei?
KakoBo conepxanue rnmaBHoro npuniumna OTO?

KakoBo rimaBHoe conepkaHue MOHITHS «BOJTHOBAsT (DyHKIIHS»?

CooTBETCTBYET JIM KBAHTOBAsi MEXaHUKA ITPUHIIMITY TOATBEPKIAEMOCTH?

KakoBo conepkaHue npuHIuna HarjissJHOCTH?

KakoBo coniepkanue npuHIuUIa JONOTHUTEIBHOCTU?
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27. CymecTBylOT N Takue (U3MUeCKHue SBJICHHs, KOTOphle HUKAaK HE MPOSBISAIOT ceds B
(¢u3nYeCKUX dKCIIEpUMEHTaxX ?

28. Yro takoe Bakyym?

29. UYro Takoe BUPTyalbHbIE YACTHIIbI?

30. Yro Ttakoe cniuH?

31. KakoBbI KBaHTHI CTA0BIX B3AUMOICHCTBHIA?

32. Yro Takoe KaInOpOBOYHAS MHBAPHAHTHOCTH?

33. Kak cBsi3aHbl npeoOpa3oBaHMsi CHMMETPHH C 3aKOHaMU COXPaHEHHUs?

34. KakoBo coaepxaHue NepBOro Havyajaa TEPMOAUHAMUKH ?

35. KakoBo cojepkaHue BTOPOro Hayajia TepMOJIUHAMUKH?

36. IloaTBepkmaeT v coBpeMeHHasi (PM3MKa TUIIOTE3Y TETUIOBOM cMepTH BeeneHHoit?

37. KakoBo coaeprxaHue MPUHITUIIA THOCEOJIOTHIECKOTO aKTyain3ma?

38. Yro Ttakoe Bcenennasn?

39. KTo U3 yueHbIX NEepBbIM TEOPETUUECKH MpecKa3al HeCTallMOHapHOCTh Beenennoit?

40. KakoBo conepxanue ¢popmyibl Xab01a?

41. Kaxue BBIBOJBI CIEIYIOT U3 aHaIN3a (DaKTa HAJIUUUS PETMKTOBOTO U3ITyUeHUs?

42. O6nanaet nmu BeeneHHas HEeKUM LIEHTpOM?

43. TloueMy eaqMHOOOPA3HO PACHIUPSIOTCS pa3IudHbIe 00acTu Beenennoit?

44. Kax npou3ol1esn «300MapK» 3JEMEHTAPHBIX YaCTHILL?

45. Kak o0BsicHATH (pakT BO300Ia1aHNsI BEMIECTBA HA/l AHTUBEIIECTBOM?

46. Kak oOpa3yroTcst 3Be3/1b1?

47. KakoB UCTOYHUK PHEPTUHU 3B€3117

48. Yto Takoe uepHas abipa?

49. KakoBo coaepxaHue aHTPOIHOTO MPUHIIUIA B KOCMOJIOTUHU?

50. Kakwue peBooLUU B pa3BUTHU KOCMOJIOTMYECKOTO 3HAHUS BaM U3BECTHBI?

51. KakoBa crienuduka Xumuu?

52. KakxoB IJ1aBHbIN KPUTEPUI HAYYHOCTH XUMUYECKOTO 3HAHUSA?

53. Kakwue TUIbl XMMUYECKUX CBS3€i BaM U3BECTHBI?

54. Yto Takoe XUMUYECKasi p€aKTUBHOCTh BEILECTB?

55. KakoBa TeopeTrueckasi OCHOBa HEKJIACCUYECKON XUMUU?

56. KakoBbl criocoOBI H3MEpPEHHsI BDEMEHHU B T€OJIOTHUN?

57. KaxoBo ctpoeHnue sapa 3emiaun?

58. KakoBo cTpoeHre MaHTHH 3eMI?

59. UYto Takoe autochepa?

60. KakoBo copepxaHue KOHUEMINUNA HENTyHU3Ma?

61. KakoBo conepkaHve KOHIEMIHNY TUTyTOHU3MA?

62. KakoBo cojepkaHne KOHUEHIMU TTI00aIbHON IBOTIOIMH 3eMIIn?

63. Kak npoucxoauT XUMHKO-TUIOTHOCTHAS auddepeHIuals BemecTna’?

64. KaxoBbl 3Tamnsl I7100aJIbHON BOJTIOLMH 3eMTn?

65. KaxkoBsl 3kos0ruueckue GpyHKIuu aurochepsi?

66. Kakopa criennduka reorpadpuueckoi 0007I09KH 3eMiau?

67. Kak mpoucxoanuso CTaHOBJIEHUE )KU3HU Ha 3emMiie?

68. Kakosa criennduka >KxuBoro?

69. KakoBbl OCHOBHBIE dTarbl OMOJIOTHYECKOM IBOTIOLNHU Ha 3emiie?

70. Kakosa ctpykrypa JHK?

71. Kak npoucxogut cunte3 PHK na JIHK-matpuie?

72. KakoB Me€XaHU3M CIUIaiicuHTa?

73. KakoBbl 0COO€HHOCTH F'€HETHYECKOT0 Koaa?

74. KakoB MexaHH3M CHHTEe3a Oenka?

75. KakoB mexanusm pemnukanuu JJHK?

76. KakoB MexaHHU3M 0OpaTHON TPaAaHCKPHUIILIUK?

77. KakoB mexanusm penapanuu JJHK?



78. KakoB MexaHU3M KJIOHUPOBAHMS?

79. Uto Takoe reHOM uenoBeka?

80. Yto Takoe ren?

81. KakoBo cTpoeHne OMOJOTHIECKUX KIETOK?

82. KaxoB MexaHu3M o0pa3oBaHUsI MTOJIOBBIX KIETOK?

83. KakoB MexaHu3M 00pa3oBaHUs COMAaTHYECKUX KIETOK?

84. B 4em coCTOUT OCHOBHOE coj/iep KaHne KOHIenuu quddhepeHInanbHOM SKCIPECCHH TeHOB?

85. KaxkoBo conepskanue nepBoro 3akoHa Menaens?

86. KakoBo coneprkanue BTOporo 3akoHa Mennens?

87. KakoBo conmep:kaHue TpeTbero 3akona Menpens?

88. KaxoBo coxeprxkanue 3akona Xapau-BaitnGepra?

89. KakoBbl 0COOEHHOCTH MMOBEICHUS OE€CTIO3BOHOYHBIX ?

90. KakoBbl 0COOCHHOCTH MMOBEACHUS MO3BOHOYHBIX ?

91. UYrto nmpeacrasisieT OO0 S3bIK )KUBOTHBIX?

92. B udem 3akirouaercs riaBHas uaes JapBUHU3MA?

93. KakoBo coaeprxaHue MOMyJISIMOHHO-TEHETUYECKOT0 moaxoaa?

94. Yro Takoe knamoreses?

95. UYto Takoe 6moreochepa?

96. KakoBo coaepxaHue NpUHIMIIA KOHBAPUAHTHOMN peayIIMKauu?

97. Kakuie MpUHIHUIBI COCTABIISIIOT OCHOBaHNE OMOJIOTHY KaK HAYKH?

98. KakoBa 3000rn4ecKkasi XapakTepuCTUKA YeloBeKa?

99. KakoBbl OCHOBHBIE ATaIlbl cTaHoBiIeHus Homo sapiens?

100.Yt0 Takoe ¢usuonorus?

101.Kakum o6pa3oM OCyIIECTBISETCS yIpaBiIeHUEe PU3HOIOTHICCKUMH MporieccaMu’?

102.Kakue ¢pakTopbl CIOCOOCTBYIOT COXPAaHEHHUIO PabOTOCIIOCOOHOCTH YEJIOBEKAa HAa BBICOKOM
ypoBHe?

103.Yto0 Takoe 310poBbe?

104.B kakoil cTeneHd IeHOTHUIl ONpeesieT BapUaTUBHOCTh MOKa3aTelIed WHTEIJIEKTa U
SMOILIMOHAIBHOCTHU?

105.Yto Takoe Hoochepa?

106.KakoBo conepxanne OMOreOHOOKOCMHYECKOT0 oaxoa?

107.Yt0 Takoe cuHepreTuka?

108.KaxoBbl XapakTepHbIE YEPTbl CUHEPTETUKU?

109.KakoBa ¢ mo3unuii CHHEPTeTUKU HOBasi CTpaTErus IMOBEJCHUS YEJIOBEKa, aJeKBaTHas
peasnusam XXI B.?

110.KakoBo conepkanve NpUHIMIIA OTBETCTBEHHOCTH?

111.Yto Takoe Hayka?

112.KakoBbl 0COOCHHOCTH Pa3BUTHS HAYKH B aHTHYHOCTH?

113.KakoBbl 0COOCHHOCTH Pa3BUTHS HAYKU B CPEHHC BeKa?

114.KakoBbl 0cOOeHHOCTH pa3BuTHs Hayku B HoBoe Bpems?

115.KaxoBbl 0COOEHHOCTH pa3BUTHSI HAYKU B HAILIW JHU?

116.KakoBo coaepkaHne KOHLUENIUHA HAYYHbIX PEBOIIOLNN?

Martepnajbl IPOMEKYTOYHOI0 KOHTPOJIS: TECTOBBIE 3a/1aHMA.

1. CripaBeIlTMBO B MEXaHUYECKOM U 3JIEKTPOMAarHUTHOW KapTHHE MHpa:
1) mepemernieHue co CBEpXCBETOBOM CKOPOCTHIO HEBO3MOKHO;
2) IBUKYIIEE TEJIO ICUCTBYET Ha JBUKUMOE, & BCTPEYHOIO MIPOTUBOACUCTBUS HET;
3) 3Has MPUYMHY MOKHO TOYHO M OJTHO3HAYHO PACCUUTATh €€ CIICJCTBUE;
4) nr060e ABMKEHUE CBOJUTCS K IEPEMEIICHUIO YACTHII.
2. YCTaHOBUTE COOTBETCTBUE MEXKIY OMNPEIEICHUEM METO/a HAY4YHOrO MO3HAHMS U CaMHUM
METOJIOM:



1) onpezneneHre KOJUYECTBEHHON 3HAYMMOCTH CBOWCTB, CTOPOH  H3y4aeMOro oObeKTa Win
SBJICHUS C TIOMOILBIO CIIEIUAIBHBIX TEXHUYECKUX YCTPOICTB;

2) aKTUBHOE IEJICHANPABIEHHOE, CTPOro KOHTPOJIMPYEMOE BO3/AEHCTBUE Ha OOBEKT
(9KCTIEpUMEHT, U3MEPEHUE);

3. Jl71s eCTECTBEHHBIX HAyK XapaKTEPHO:

1) ctporo 00BEKTUBHOE OOBSICHEHUE AEUCTBUTEIIHLHOCTH;

2) MHOMBHUIYAIbHOE TOHUMAaHUE MUPA;

3) packpsITHE LIeTel, HAMEPEHUI YeTTOBEKa,;

4) NCTOJIKOBAHUE SIBJICHUI.

4.Pacrionoxure mpencTaBiIeHHsl 0 MAaTEpUH B MOPSAKE UX BO3SHUKHOBEHUS:

1) cymectByioT 2 hopMbl MaTepuH, 001aJat0IIKE TPOTUBOIIOIOKHBIMUA CBOWCTBAMH —
BEIIECTBO U (PU3UUECKOE TOJIE;

2) 4% cTuxuii, CMENTaHHBIX B ONPEAECIEHHBIX MPOMOPIHIX;

3) Mexay marepueid B (hopMe TrpaBUTAMOHHOTO TOJISI U TE€OMETPUYSCKUMH CBOWCTBAMHU
IIPOCTPAHCTBA — BPEMEHU HEBO3MOKHO ITPOBECTH YETKYIO IPAHb;

5. Pacnionoxure npeacTaBieHUs O IBUKEHUH B MOPSIIKE UX BOSHUKHOBEHUS:

1) ecrecTBEHHOE U HACHIICTBEHHOE;

2) MHOECTBO ()OPM JIBUKECHHUS;

3) MexaHu4ecKoe.

6.11lHBapuaHTHOCTB:

1) Heitrpanusm;

2) cUMMETpHS;

3) acumMmeTpus;

4) >KBUBAJICHTHOCTb.

7. Apucrotens ckaszain «lIpupoga He TEPIUT MYCTOTHI», TO O3HAYAET:

1) mycTOro NpocTpaHcTBa HE CYLIECTBYET;

2) MaTepus paBHOMEPHO pacroiaraercsi B IpOCTPAHCTBE;

3) 3amONHATH IYCTOThI 3HAHUS;

4) BIyMUHBO OTHOCHUTCS K IIPUPOJIE.

8. YBennueHne KOHLUEHTPALUN PEarupyrollux BELECTB MPUBOIUT K YBEIMYCHHIO CKOPOCTH
XUMUYECKON PEAKLUHU, IOCKOJIbKY:

1) moHMXaeTcst SHEpreTHYecKuil 6apbep peaxiuy;

2) yBEJIMYUBAETCS YNCIIO AKTUBHBIX MOJIEKYJI;

3) BbllIE BEPOSATHOCTb CTOJKHOBEHUS PEareHTOB;

4) pacter CKOpPOCTb IBUKEHUS MOJIEKYJL.

9. YCTaHOBUTE  COOTBETCTBUE  MEXJIYy YPOBHEM  OpraHM3allMd  JKUBOM  Marepuu U
XapaKTEPUCTUKOMN MPUCYLIEH eMY:

1) nomynsus; AJIEMEHTapHas CTPYKTYpHasl €IUHUIIA KU3HU;
2) BUL; AJIEMEHTApHAs €AUHHULIA 3BOJIFOLUY;
3) kierka; €MHUIA CUCTEMATUKH JKHUBBIX CYLIECTB.

10.Monekyna JIHK coxepxur ydactok u3 90 HyKJIE€OTHIOB, KOTOPBIH KOIUPYET NEPBUUHYIO
CTPYKTYpy Oenka. UUCIIO aMHUHOKHCIIOT, BXOJSIIMX B COCTaB Oelka, KOTOPbIM HIM(pyeTcs 3TUM
yuyactkom JIHK, paBHo:

1) 30;

2) 90;

3) 270;

4) 49.

11.bpuTaHckas SHUMKIIONEIUS NOSICHIET JETEPMUHU3M cTpokamMu OMmapa Xaiisima

1) CymuMm cuuTail TOJIBKO TyX BE3ACCYIINN, TY)KIbI BCIKUX BEIIECTBCHHBIX TIEPEMEH;

2) Vx 1 — s 3apst TBopeHbs 3anucana To, yTo npouteT nocieanuil. CyaHblii 1eHb;

3) Sln, MmyapernoM npeUiosKeHHBIN IPUMHU, U3 PYK K€ ypaka He MpUHUMail Oanb3ama;

4) B 3TOoM Mupe He BbIpACTET IpaB/ibl HOOET, CIIPaBeUIMBOCTh HE MPaBUIa MUPOM BOBEK.



12. MosnekyIIpHO — KHHETUYeCKasi TEOpHsl MTO3BOJIIET pacCUUTATh!
1) BepOATHOCTH TOTO, UTO MOJIEKYJIA UMEET TaKyl0 CKOPOCTH;
2) cpeaHue 3HAUYEHUS BEJTUUNH, XapaKTEPU3YIOIINUX KOJJIEKTUB MOJIEKYJI I'a3a;
3) ckopoCTh JIF0O0H 3aIaHHON MOJIEKYJIBI Ta3a;
4) OTKJIOHEHHE CKOPOCTHU JIaHHOW MOJIEKYJIbI B JAaHHBIII MOMEHT BPEMEHH OT
cpenneit. 13.ATpuOyTHI HBOIOIUH:
1) caMOnpON3BOIBHOCTE;
2) HeOoOpPaTUMOCTb;
3) oOpaTuMOCTH;
4) HanpaBJIEHHOCTb.
14.B XuMHUECKOM IpeBpaIlleHUH MOJIeKya:
1) He U3MEHSIET CBOM COCTaB;
2) HEe U3MEHSET AEKTPOHHYIO CTPYKTYPY;
3) He coxpaHseTcs;
4) COXpaHsIOT CBOIO MHIMBUIYAIBHOCTb.
15. VKaxuTe MOJ0KEHHS, KOTOPble COOTBETCTBYIOT HEHACJIEACTBEHHON (MOAU(DUKAIIMOHHOM)
WU3MEHYHUBOCTH:
1) dopMupoBaHHe N3MEHEHU CONIPOBOXKAAECTCA N3MEHEHNEM T'€HOTHUIIA;
2) U3MEHEHUs TepelatoTCs 10 HACIEACTRY;
3) u3MeHeHus HOCAT MPUCTIOCOOUTENBbHBIIN XapaKTep;
4) creneHb BBIPAKEHHOCTH M3MEHEHUI B (DEHOTHIIEC 3aBHCUT OT CHIIBI M MPOJOKUTEILHOCTH
(bakTOpOB, MX BBI3bIBAIOIINX.
16. Jloka3aTenpCTBaMU TOTO, YTO IPEICTABUTENN PAa3HBIX UEIOBEUECKUX pac OTHOCATCS K
OJIHOMY U TOMY e OMOJI0rMuecKoMy BUy 4esoBeK pasyMHbli (Homo sapiens) sBisroTes:
1) opraHM30BaHHOCTH B BBICOKOPA3BUTYIO COLUAIBHYIO CTPYKTYPY — YEIIOBEYECKOE OOILECTBO;
2) enuHCTBO ()EHOTHIA IPEJCTaBUTENIEH BCEX pac;
3) OJlMH U TOT K€ XPOMOCOMHBIN Ha0OOpP;
4) npucnocoOyeHYeCKUl XapaKTep OTIIMYUTENIbHBIX IPU3HAKOB JUIs IPEICTaBUTENIECH KaXKJOH U3
pac.
17. CKOpoCTb CBeTa:
1) He 3aBUCHUT OT HalpaBJICHUS IBUKEHUS CUCTEMbI OTCUETA;
2) 3aBUCHUT OT aOCOJIFOTHOT'O 3HAYEHUSI CKOPOCTH JIBUXKEHUS CUCTEMBI OTCUETA;
3) 3aBUCUT OT HaIPABJICHUS, HO HE 3aBUCUT OT «V)» CUCTEMBI OTCUETA;
4) He 3aBHCHUT OT «L» CUCTEMBI OTCYETA.
18.OcnoBy OTO:
1) ¢ «const» B 00J1aCTsIX, € IPaBUTALIMOHHBIMU CHJIAMU MO>KHO IIpeHeOpeyb;
2) «m» He PKBUBaJICHTHA E B HeMHepLIMaIbHBIX CUCTEMAaX OTCUETA;
3) const B JTFOOBIX CUCTEMAX OTCYETA,
4) Bce (puznuecKue MpOIEeCcChl MPOTEKAIOT OAMHAKOBBIM 00pa30M B JIFOOBIX CHCTEMax
orcuera. 19.9kocucrema:
1) COBOKYITHOCTh OPraHM3MOB U HEOPIaHUYECKUX KOMIIOHEHTOB OKpY’Kalolllel Cpelbl, B
KOTOPOM MOKET OCYLIECTBIIATHCS KPYTOBOPOT BEILIECTB;
2) opraHu3aliOHHAs TPYIIa B3aUMOCBS3aHHBIX TOIYJISIINN, paCTeHUH, JKUBOTHBIX, TPHOOB U
MHUKPOOPTaHU3MOB, KHUBYIIHUX B OTHUX U TEX K€ YCIOBUIX;
3) COBOKYMHOCTH (haKTOPOB CPEIbl, B Mpe/ieiaXx KOTOPO BO3MOKHO CYIIIECTBOBaHHUE BU/IA;
4) KOMITJIEKC TPUPOAHBIX TN U SABICHUH, C KOTOPBHIMH OpraHM3M HaXOJIUTCS B TECHOM
B3aMMOCBSI3H.
20.T"a30Bast pyHKIMS )KUBOTO BeliecTBa B Ouochepe o0ycaoBiIeHa CHOCOOHOCThIO OPraHU3MOB:
1) HaKamIMBaTh pa3INYHbIE BEIIECTBA;
2) OCyLIECTBIIATh CIOXKHBIE PEBPAILICHUS BEIIECTB B )KUBBIX TEJIaX;
3) moryouaTtk U BBIACIATH KUCIOPO U YTIIEKUCIbIH ra3?
4) BBIICNIATH XUMHUECKUE BELIECTBA.



21.I'paBUTallMOHHOE B3aMMOJACHUCTBUE:
1) nepenocurcst poroHamuy;
2) HE IEeHCTBYET B MAKPOMHUPE;
3) CBOMCTBEHHO BCEM MaTE€pUAIbHBIM 00bEKTaM;
4) sBiIsETCS ONPEIENAIONIMM B MEraMUpe.
22.BepHo mu:
1) HaGmro/1eHNE BOJIHOBBIX CBOMCTB J€JIa€T HEBO3MOXKHBIM HCCIIEZIOBAaHUE €T0 KOPITYCKYJISAPHBIX
CBOICTB;
2) HaOmoieHNe KOPITYCKYJISIPHBIX CBOMCTB JIeJIae€T HEBO3MOXKHBIM HCCIIEIOBAHNE €r0 BOJIHOBBIX
CBOICTB;
3) HaOytoieHNEe BOJHOBBIX CBOWMCTB JENIA€T HEHY)KHBIM HMCCJIEOBAHUE €r0 KOPITYCKYJISPHBIX
CBOICTB;
4) HaOmroieHue KOPIYCKYJISIPHBIX CBOWCTB J€JIaeT HEHY>KHBIM HCCIIEZJIOBAaHUE €r0 BOJHOBBIX
CBOICTB.
23. dyHnamMeHTaNbHOE B3aMMOJCHCTBHE MO BEJIMYMHE OTHOCUTEIHHOH MHTEHCHBHOCTH (OT
OOJBITIEH K MEHBIIIEH) pacosaraeTcs B CICIyIOIEM TOPSIKE:
1) cunbHOE, 3IEKTPOMArHuTHOE, ciaboe, rPaBUTAlIMOHHOE;
2) rpaBUTAllMOHHOE, 3JIEKTPOMarHuTHOE, caboe, CUIbHOE;
3) cnaboe, rpaBUTALlMOHHOE, CHIIBHOE, 3JIEKTPOMAarHUTHOE;
4) s1eKTpOMarHuTHOE, TPaBUTALMOHHOE, CUIIbHOE, caloe..
24.YCTaHOBUTE COOTBETCTBUE MEXKIY CTPYKTYPHBIM YPOBHEM BCEIeHHOU M OCHOBHBIMU
3aKOHOMEPHOCTSAMU JIBUKEHHS OOBEKTOB B HEM:

1) meramup; 3akoHomepHoctH CTO u OTO;
2) MakpoMup; 3aKOHBI KJIACCUYECKON MEXaHUKHU U
3IEKTPOJIMHAMUKY; 3 )MUKPOMHUD; 3aKOHBI KBAHTOBOW MEXAHUKHU

1 DJIEKTPOIUMHAMUKH.
25. YKaxXuTe XapaKTepUCTUKH SJIEMEHTAPHBIX YaCTHUIL:
1) Macca 1okosi, CliuH, CTPaHHOCTb, YHTAJIBIIHS, IIBET;
2) macca, 3apsJi, KBaHTOBOE YUCJIO, BaJICHTHOCTh, ApOMaT;
3) BpeMs KU3HH, SHTPOIIHS, 3apsi, IBET, MOMEHT UMITYJIbCA;
4) macca, 3apsi, CIUH, BpeMsl )KU3HU, BHYTPEHHUE KBAHTOBBIC YHCJIA.
26. Atomusm JleBkurnra — JlemokpuTta OblI OCHOBaH Ha HJIee:
1) B IBU3)KEHUM aTOMOB IIPUCYTCTBYIOT 3JIEMEHTHI CITy4ailHOCTH;
2) BCE COCTOMUT M3 MEJIbYANINX, HEJACIMMBIX YaCTHI[ — aTOMOB, KOTOpBIE OCCIOPSIO0OYHO
JIBIJKYTCS B ITyCTOTE;
3) mpW COCIMHEHHH aTOMOB Teja BO3HUKAIOT, HEKOTOPOE BpPEMS CYIICCTBYIOT, a 3aTeM
pa3pylIlIaloTCs, BHOBb PACcChINAasICh HA ATOMBI;
4) BCE COCTOWT W3 HEJCIMMBIX M JAHOPMHUPYEMBIX KOPIYCKYJ, KOTOPBIC MJIOTHO MPUJIETAIOT
JIPYT K JPYTY, HE OCTaBJIsIsl MECTa AJIs yCTOTHI.
27.OcHOBHas MpUYKHA TAPHUKOBOTO 3 PekTa — 3TO:
1) yBenumueHue B atMoc(epe KOHLEHTpPAlUU COECTUHEHHH, MOTJIOIMIAIINX HH(paKpacHOe
U3ITyYEHUE;
2) BbIpyOKa JIeCOB;
3) u3MeHeHue HANPSHKEHHs! IBIKEHUS M MHTEHCUBHOCTH OKEAHUYECKHUX TeUCHHIA;
4) TeNIOBBIICTICHUS TPOMBIIIIICHHBIX TIPEITPUSITHIA.

Bonpocs! 1J1s1 NOATOTOBKH K 3a4€TY.
EcrecTBeHHOHay4Hast U TyMaHUTapHAas KyJIbTypBbI.
Hayunblil MeTOJ1, HayKa U €€ pojib B XKH3HHU OOIIECTBA.
AHTHYHas KapTHHA MUpA.

I'enmnonenTpuueckas cucreMa Mupa KonepHuka.
3akonsl Kerutepa.

Knaccuueckast mexanuka HproToHa.

SIS e



7. XapaKTepHbIE YepThl MEXaHUUECKOW KapTHUHBI MUPA.
8. DrnexTpoMarHuTHas KapTHHA MUpA.

9. KoHuenmu naapHONEUCTBAA U OJIN3KOIEHCTBU.
10. CtpykTypHbIE YPOBHU OpraHU3aI[MN MaTEPUU.
11. 4 Buna pyHnameHTaIbHBIX B3aUMOACHCTBUH.
12. DneMeHTapHbIE YaCTHIIbI.

13. CneumanbHasi TEOpUsi OTHOCUTENBHOCTH A. DUHIITEWHA.
14. OOGmiast TeOpusi OTHOCUTEIILHOCTH.

15. T'unore3a KBaHTOB.

16. TlpuHIMIIBI KBAHTOBOW MEXAHHKHU.

17. YpOoBHM XUMHUECKOTO 3HAHUSI.

18. Yuenue o coctaBe BeniecTna.

19. 3akoH KpaTHBIX OTHOILEHU.

20. 3akon ABoraapo.

21. IlpuHuun Bo3pacTaHus SHTPOIUH.

22. CrpoeHnue 3eMIH.

23. MonexyaspHblil ypOBEHb OPraHU3aluu )KUBOTO
24. Teopwust 3BOIIOIHUHN OPraHUYECKOTO MUPA.

25. T'unore3bl IPOUCXOXKIEHUS KU3HH.

26. OCHOBHBIE MOJOXKEHHS TEOPUU IBOJIOLUU.

27. HykJienHOBBIE KUCIOTHI U TEHETUYECKUH KO,
28. YemoBek- peHOMEH MPUPOIBI.

29. Bbuocdepa.

30. dopmupoBanue HOOChHEPHI.

31. IIpeomoneHune FKOIOTUIECKOMN KaTacTpOQBI.

7. YuyeOHO-MeTOAUMYECKOE U MATEPHATbHO-TEXHHYECKOe o0ecneyeHne JMCHUIIMHbI

7.1. Y4eOnas qureparypa:
OcHoBHas:

1. TopenoB A.A. Konneniuu coBpemeHHOro ectectBo3Hanus: Kypc nekuwmii. M., Lentp, 2007
—208 c.

2. TI'pymeBuukas T.I'., Canoxun A.Il. KoHnienmmu cOBpeMEHHOTO €CTECTBO3HAHMA: YUeOHOe
nocobue. — M.: Bricias mikoiia, 2007. — 383 c.

3. Hanunosa B.C., KoxeBnukoB H.H. OcHOBHBIE KOHIIENIIIUN COBPEMEHHOI'O €CTECTBO3HAHUS:
VY4ebH. mocodue s By30B.-M.:Acniekt [Ipecc, 2007. —256 c.

4. Jyonumena T.A., Tlurapes A.KO. CoBpemeHHOEe ecTecTBO3HaHHME. Y4. mocoOue.-M.
«Mapxketunr», 2007. — 160 c.

5. KapnenkoB C.X. KoHuenuuu cOBpeMEHHOTO €CTeCTBO3HaHMS: YueOHUK.-M. Bricmas
mkouna. 2007. - 334 c.

6. Kmuaxk H.IO. Kparkmii xoncmekt nekiuii mno KCE.- kadempa coBpemeHHOTO
ecrectBo3Hanus CI16 MHXOKOH ( ¢punman B r.Yebokcapsr), 2009.

7. Koncnexr sneknwmii mo KCE. — Coct. Peckas H.B.- CI16: Annda. 2008.-160 c.

8. Konuenmuu coBpeMeHHoro ecrectBo3Hanud. - [lox pen. B.H.JIaBpunenko.: M.IOHUTH,
2008.- 303 c.

9. KoHuenmuu coBpeMeHHOTO €CTECTBO3HAHUS.: yueOHHK 1715 By30B oA pea.C.M.Cambiruna.-
PocroB-u-/1.: ®ennkc, 2008, 2003.-576 c.

10. JIumosko I1.0O. [Ipaktukym no ecrectBo3HaHuio — PoctoB-Ha-Jlony/ @enunkc. 2008.- 320 c.

11. Jlock B.A. OCHOBBI COBpEMEHHOTO €CTeCTBO3HaHUs. Y4. mocodoue. M., UHOPA, 2007.
-192 c.

12. MacnennukoBa WN.C., [Ipi60B A.M., lllanomnukoBa T.A. KoHuenmuu cOBpeMEHHOTO
ecrectBo3Hanud. - CI16, CII6I'MIDY. 2008.-283 c.

13. Haiigsim B.M. Konuenmuu coBpeMmeHHoOro ectectso3Hanus. M.:Beicias mxkona, 2009.



14. PyzaBun ['.W. Kounenmuuum COBPEMEHHOTO €CTECTBO3HAHMS: YUeOHMK [Uii BY30B.-
M.:}TOHUTHN,2009.-287 c.

15. Topocsu B.I'. Konuenmuu coBpemeHHoro ecrectBo3nanus. M.:Beicimas mkosna, 2009.- 208

0) JlomosiHMTEILHAS

1. Kanne B.A. «KoHuenmuu cOBpeMEHHOTO €CTECTBO3HaHUS». YUeOHHMK mon pen. A.B.
Heparuna. Mocksa. «Jlorocy», 2003r.

2. Haiinpin B.M. Hayunas peBomonusi u Ouosiorndyeckoe MosHaHue: ¢uiocodceko-
MeToAoJIornueckuii anammu3. M.,1987.

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

4. Knuddopn B. O nmpoctpancTBeHHOU Teopun Marepun. M.,1979.

5. A.Ditamrreits, JI.udensa. IBomtonus Gusuku. M., 1965.

6. Bepnaackuii B.1. XKuoe BemectBo B 6uocdeper». M. Hayka,1999.

7. KapnienkoB C.X. «CoBpeMeHHOT0 ecTecTBO3HaHue». M..: AkagemMuueckuid nmpoekt,2003.

7.2. UaTEepHeT-pecypcehl

Ha3zBanue pecypca CcbLaka/noctyn

DnexTpoHHas OubnnoTeka oHnaiiH «EnuHOe OKHO K http://window.edu.ru
00pa30BaTENLHBIM pPecypcam»

«O6pazoBarenbHbIi pecypc Poccum» http://school-collection.edu.ru

DenepalbHbIi 00pa30oBaTeIbHbIH MOpTa: http://www.edu.ru
YUpEXKICHHUS, IPOTPaMMBbl, CTaHAApThl, BY3bI, TecTh
EI'D, TUA

denepanbHBIT LEHTP UH(POPMAITOHHO- http://fcior.edu.ru
oOpazoBatenbHbIX pecypcoB (PLIOP)

Pycckas BuptyanpHast Onbnuorexa http://rvb.ru

ExenenenpHuk Hayku u oOpazoBanus FOra Poccum http://old.rsue.ru/Academy/Archives/
«AxameMusDy Index.htm

Hayunas snektponnas 6ubimoreka «e-Library» http://elibrary.ru/defaultx.asp

OnexkTpoHHO-OMOMoTeuHast cuctema IPRbooks http://www.iprbookshop.ru

DNEeKTPOHHO-CTIPABOYHAs ~ CHUCTEMa JOKYMEHTOB B http://www.informio.ru
cthepe obpazoBanus «apopMuO»

HNudopmannonHo-mpaBoBas cucrema «KoHCyIbTaHT- CereBast Bepcusi, TOCTYITHA CO BCEX
TUTIOC)» KOMIIBIOTEPOB B KOPIIOPATUBHOW CETH

Nurl'y
DneKTpoHHO-0nOMMoTeuHas cucrtema «HOpaiT https://www.biblio-online.ru

7.3. IIporpammHoe obecnieyeHue

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

Microsoft Office 2007, 2010, 2016

Antusupycnoe 10 Kaspersky endpoint security
CrpaBouHo-1ipaBoBas cucreMa “Koncynpranr”

6. Onepaunonnas cucrema Microsoft Windows XP Professional.

7. Ilaker npuxiagasix nporpamm Microsoft Office 2003 Professional.
8. IIporpammublii mpoaykT «AHTHBUpPYC Kacnepckoroy.

9. IIporpammuslii npoaykT FineReader 7.0 Professional Edition.
10. IIporpammausiii npogykt MATLAB 6.

NhAwd =

7.4. MaTtepua/iIbHO-TEXHHYECKOEe oDecreuyeHue
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http://elibrary.ru/defaultx.asp
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3aHATHA NPOBOAATCA B ayAMTOpHAX Ha 30 MOCamo4HBIX MeCT. B OTBEAECHHBIX A 3aHATHM
AyUTOPHUSX UMEIOTCS YUeOHBIE TIOCKH ISl TPeOYyEeMBbIX BU3yalIn3alluii n3naraeMon HH(popmMammu.

Kabuner «KoHuenuust coBpeMEHHOTro
ectectBo3HaHms» (Ne304) 386132, PH,
r.Haspanp, I'amyp3ueBckuii OKpyr, yi.
Maructpanenas, 39a, Kopnyc 3E

Cron pmnsa mnpenoxpaBatens - 1 T, crynm nams
npenogasarens -1 mr.; gocka - 1 mr.; cron - 10
mT.; cKaMpsa-20 mrT,.  YueOHbIE MOCOOHS IIO

JUucIUIUIMHaM.  TecTbl  pyOeXHOro, HTOTrOBOTO
KOHTPOJIS, HarimsgHele  mocoows, YMK 1o
JIMCIUTIIIMHAM




Pabouas nporpamma aucuuruinebl «KOHILIENIINN COBPEMEHHOTO €CTECTBO3HAHUS) COCTaBJICHA
B cooTBercTBHH ¢ TpeboBanmsimMu OI'OC BO nmo nHanpasnenuto noarotoBku 03.03.02 dwusuka,
YTBEPKJICHHOTO MPUKa3oM MuHHCTEpCcTBa 00pa3oBaHust U Hayku Poccuiickoit deneparuu ot 7
aBrycta 2020 r. N 891

[Iporpammy cocraBui: moueHT kadenpol «Dusuka» ['aliTykuesa 3.X.

ITporpamma oo0peHa Ha 3ace1aHuM Kadeapbl
«®u3uka» IIporokon Ne_8 ot « 02 » _ampens 2026
roja

[Iporpamma  ogoOpeHa  Y4eOHO-METOAMYECKUM  COBETOM  (DHU3UKO-MATEMATHYECKOTO
(bakynpTeTa
[IpoTtoxkon Ne_5 ot « 08 » _ampens 2024 rona




CBeeHusi 0 TmepeyTBEPKIEHUU TPOrPaMMBbI

U perucrpanuu H3MeHEeHMit

Ha o4YepegHOW Yy4eOHbIN TrOA

VYyeOHbIil
oz

Pemenue kadenpsr
(Ne mpoTokoda, gata)

BHecenHble M3MEHEHUS

Iloamucek 3aB.
kadenpoit
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