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1. Ilean ocBOEHMSI AUCHHUILINHDBI
[Ipenna3znauenne kypca «KoOHIeNmuu COBPEMEHHOTO  €CTECTBO3HAHUS» COCTOUT B
(GOpPMUPOBAHUN Yy CTYJEHTOB KOHIIENTYaJIBHOTO Moaxona. [ TaBHOE BHUMAaHUE CIEAYeT YISIHUTh
MMOHUMAHHUIO 3aKOHOB Pa3BUTHUS MPUPOJIBI, OOIIECTBA M MBINIJICHUS U YMEHHEM OTIEPUPOBATH STUMH
3HAHUSIMH B TMPO(PECCHOHAIBHON NIEATEIhHOCTH, CIIOCOOHOCTBHIO AaHAJIM3UPOBATh OCHOBHBIC
KOHLIEMIINHA €CTECTBO3HAHMA.
€CTECTBO3HAHHUY

L[eJ'IHMI/I npenoaaBaHusa  AUCHHUILUIAHBL

SABJIAKOTCA:

«KoHuenuum COBPEMEHHOIO

- (opMHpOBaHHE y CTYICHTOB COBPEMEHHOW E€CTECTBCHHOHAYYHOW KapTHHBI MHpA, UYTO
CIOCOOCTBYET CO3/IaHUI0 HAYYHOTO MUPOBO33PEHHUS;
- YCBOCHME BAKHENIINX KOHLIENIMIA COBPEMEHHOTO €CTECTBO3HAHUS;
- 3HAaKOMCTBO C HCTOPHEH CTaHOBJEHHS €CTECTBO3HAHMS M OCOOEHHO CO CKayKaMU B €ro
Pa3BUTHUU; - TIOBBIIIEHUE OOIICHAYYHOTO B OOIIEKYIBTYPHOTO YPOBHS CTYACHTOB.

Kon n O0001meHHbIe TPYI0BbIe GYHKIIUH TpyaoBbie pyHKIUH
HAUMEHOBaHHE Kona HaunmenoBanue Yposens |HaumenoBanue| Koxa YpoBennb
npogeccuoHaNbLHO KBaIUu(pUK (moaypoBeHb)
r0 CTAHJAApPTAa anuu KBaJTH (UKL
70
01.001 Ilemaror ITlenarormueckas Oo6wenenarorny |A/01.6
(memarormaeckas NEeSTENILHOCTD 110 eckast yHKITHSI. 6
eI TEIbHOCTD B MIPOEKTUPOBAHUIO U O6yuenue
ITOIIKOIBEHOM, [peasn3amnuu BocnurarensHas [A/02.6
HA4YaJIbHOM 0011IeM, 00pa3oBaTeNbHOTO NesITeIbHOCTD 6
OCHOBHOM 00mieM, | A [porecca 6
cpenHeM o01IeM 00pa3oBaTeNbHBIX
00pa3oBaHKH) OpraHU3aLMAX Passupatomas  |A/03.6
(BOCTIMTATEND, NOIIKOIBHOT0, HAYaJIBHOTO ACATCIBHOCTD
YYUTEIND) 0011ero, OCHOBHOT'O 6
00111eT0, CPpeTHEro 0OIIET0
00pazoBaHMs
[Tegaroruueckas [legaroruueckas
NEeSTEILHOCTD 110 NesITeIbHOCTD 10
MPOEKTUPOBAHUIO U peanu3amnuu
p [PeATH3AIHH OCHOBHEIX 6 porpaMm B/03.6 5
00111e00pa30BaTEIHHBIX OCHOBHOTO U
porpaMm CpeIHero
ob1ero
00pa3oBaHUs
Ne Kon HaunmenoBanune o0nactu npoeccnoHaIbHOM e TeNbHOCTH.
1/ HpO(i)CCCI/IOHaJ'H)HOFO HanmeHnoBanue HpO(i)CCCI/IOHaJ'IBHOFO cTaHJapTa
CTaHJapTa

01 Ob6pa3oBanue 1 HayKa

1. 01.001

[Mpodeccuonanshslii cranaapt «Ilenaror (megarornyeckas JesaTeNIbHOCTE B cdepe
JIOIIKOJIHOTO, HAYaJIBHOTO 00IIEro, OCHOBHOT'O OOIIETr0, CPEAHETO OOIIETO
o0pa3oBaHus) (BOCIHUTATENb, YUUTENb)», YTBEPKACHHBIH MpuKkazoM MUHHCTEpCTBA
TpyZAa U conmaibHO 3anmThl Poccuiickoit @enepartuu ot 18 okTs10pst 2013 1. Ne
544Hu(3apeructpupoBad MuHHCTEpCTBOM FocTHINU Poccuiickoit @enepannu 6
nexadps 2013 r., peructpannonasiii Ne30550), ¢ i3sMeHeHnEeM, BHECEHHBIM
puKazoM MuHHCTEpCTBa Tpyla U couuanbHoi 3amuTel PO ot 5 aBrycra
2016r.Ne4221 (3apeructpupoBad MunuctepcTsoM rocturtun PO 23 asrycra2016r.,
perucrpanioHHbId Ne 43326 )




2. 01.003 IIpodeccronanbHbli cTanmapt «Ilegaror qOMOJHUTEIBHOTO 00Pa30BaAHUS ICTEH U
B3POCIIBIX», YTBEPKICHHBIN TPUKa30M MHUHUCTEPCTBA TPYJa U COLIMAIBHON 3aIIUThI
P® ot 5 mas 2018r. Ne 2981 (3apeructprpoBad MHUHHCTEPCTBOM IOCTUITUN PD 28
asrycra 2018r., peructpannonnsrii Ne 52016
@opmupyeMbIE  JUCHUIUIMHOM 3HAaHUS W YMEHHMS TOTOBSAT  BBINYCKHUKA JIAHHOM

00pa3oBaTeNbHOI MPOrpaMMbl K BHIMOJIHEHHIO CIEAYIOIUX 0000IIEHHBIX TPYAOBbIX (QYHKIUI:
Ilepeuennb 3a1a4 npodeccHOHATBHOM 1eSITeIbHOCTH BbINYCKHNUKOB:

O06acte Tumne! 3amay 3amauu OOBEKTHI

npodeccHoHaNbHONW  |TTpodeccnoHaTbHON npodeccrnoHaIbHOM npoeCCHOHAIBHOM

JeSITeTbHOCTH JesITeIbHOCTH JesITeIbHOCTH JesITeNIbHOCTH (WK

(o Peectpy o0acTv 3HaHUS)

MuHTpyna)

01 O6pazoBanue [legarornueckuii Pa3paborka u OO6pa3oBarenbHble
peanuzanus IpPOrpaMMBbI U
00pa3zoBaTeIbHBIX 00pasoBareNbHbBIN poLece
nporpamm CIIO u B cucreme CIIO u 10
nporpamm 10

06 Css3sb, Hayuno- Hccnenosanue, HNudopmanmonHbie
MH()OPMAIIMOHHBIC U | HCCIICIOBATEIbCKUI paspaboTka, IponeCChl, TCXHOJIOI'UH,
KOMMYHHKALHOHHBI BHEJ[pEHUE U CUCTEMBI U CETH, UX
o TexX OO COIIPOBOXKICHHE UHCTPYMCHTAIILHOE
UH(pOpPMaAITMOHHBIX (mporpammHoOe,
TEXHOJIOTHI M CUCTEM | TEXHHYECKOE,
OpPTraHHU3aI[IOHHOE)
o0OecIieyeHue, CIIoCcO0kI 6
U METOJIbI
MPOSKTUPOBAHHSI,
OTIA/IKH, POU3BOJICTBA U
IKCILTyaTaIluu
UH(GOPMaIIMOHHBIX

TEXHOJIOTHI B CUCTEM B
pa3IMYHBIX 00JaCTIX U
cdepax uppoBoi
9KOHOMUKH

2. Mecrto mucuumiannbl B cTpykrype OITOII 6akanaspuara
Juctumnuna "KoHuenuu CcOBpeMEHHOTO0 €CTeCTBO3HAHUS' BXOJUT B BapUATUBHYIO YacTh
JMCLUIUINH [0 BEIOOPY MaTeMaTH4ecKoro U €CTECTBEHHO - HAay4YHOTo LUKJIA.
[ukn(pasnen) K KOTOpOMY OTHOCHUTCS JaHHAas! qucuuiuivHa (Monyis) .B.J1B.08.01.
JucuuruinHa uzyvaercs Ha 2 Kypce B 4 cemecTpe.

Taoauua 2.1.

CBs13b JUCHUIIITHHBI ((KOHH@HI_[I/II/I COBpPEMCHHOT'O €CTCCTBO3HAHUA» C MNPEAIICCTBYIOIINMHA
JAUCHUIITIMHAMHW U CPOKU UX N3YYCHUA

Kon JvcuMmIHbl, NpeaecTBYOIUE TUCIUIIINHE Cemectp
JUCITUATUIAHBI «KOHIEMIMH COBPEMEHHOI'0 €CTECTBO3HAHUS
b51.0.03 Uctopus 2

Taoauma 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

Ces3p  aucuuiuiuHbl  «KOHIIENIIMM COBPEMEHHOTO €CTECTBO3HAHUS» C  IMOCIEAYIOIUMHU
JTUCIUIIIMHAMH U CPOKHU UX U3YUEHUS
Kon JIMCUUIIIINHEIL, CIEAYIOIHNE 3a TUCIUILUINHON Cemectp
JUCHHAILIAHEI «KoHueniuu cCoBpeMEHHOTO €CTECTBO3HAHU S
b1.0.07 O6mas ¢pusmnka 1,2,3,4,5,6
Tao6auua 2.3.
Cesa3p  aucuuiuiuHbl  «KOHIIENIIMM  COBPEMEHHOTO  €CTECTBO3HAHUS» CO  CMEXKHBIMU
IUCIHAIINHAMH
Kon JMcIuIuIMHbI, CMEXHbIE ¢ JUCHUIUIMHON «KoHIenuu Cemectp
JUCUMIUIMHBL ~ |COBPEMEHHOI'O €CTECTBO3HAHUS
b1.0.01 dunocodus 4
3. Pe3yabTarbl 0OCBOeHUS] JAUCHUILIMHBI (MoayJsi)) «KoHuenumuu coBpeMEeHHOI0
eCTeCTBO3HAHUS

[Iporiecc wu3y4yeHuss AMCHMIUIMHBI HAMpaBlieH Ha (HOPMUPOBAHHE SIEMEHTOB CIIEIYIOUIUX
koMmrereHuii B coorBerctBur ¢ ®I'OC BO no nanHOMy HanpaBlIEHUIO:

Kon Haumenosanue WNHaukaTop 1OCTHXKEHUS B pesynbrare ocBoeHUA
KOMIIETEH- KOMIIETEHIINT KOMIIETECHIIUH JUCLMILIMHBI 00y4Jaromuncs
105044 (3aKkpennennvlil 3a OUCYUNTUHOLL) TOJIJKeH:
YK-1 Crniocoben VK-1.1. Ananusupyer 3agauy, 3HaTh: AHanusupoBaTh

OCYLIECTBIIATh BbI/IETISIS €€ 0a30BbIe Bajady, BblIENAS ee 0a30Bble
MIOUCK, cocrasistonie. OcymecTBiIseT COCTAaBJIIOLINE
KPUTHYECKUI JIEKOMITO3UIIUIO Ymeth: OcylecTBIsSTh MOUCK
aHaJIU3 U CUHTE3 3a/1a4u. mHbOpMAaMK I pELIeHHUs
uH(popmManuy, VYK-1.2. HaxoauT u KpUTHUYECKU [TOCTaBJICHHOMN 3a71a4u o
IIPUMEHSATD aHaIM3upyeT HHPOPMaLIHUIO, pa3IUYHBIM THUIIAM 3aIIPOCOB

CUCTEMHBIN ITOAXO0]
JUTS peIIeHUs
MMOCTaBICHHBIX
3aja4

HEO0OXO0IUMYIO JUISl pELIeHUS
IIOCTABJICHHOW 3a/1a4M.

VYK-1.3. PaccmarpuBaet
pa3nUYHbIC BAPHAHTHI PELICHUS
3a/1a4M, OIIEHUBAs UX JOCTOUHCTBA
u

HEJOCTaTKH.

VYK-1.4. I'paMmOTHO, JIOTUYHO,
apryMEeHTHPOBAHHO (GOPMUPYET
COOCTBEHHBIE CYX/IECHUS U
OLICHKH.

OTtnuyaeT GakThl OT MHEHUH,
MHTEpPIpETAIHHi, OLIEHOK U T.]1I. B
paccyKIeHHSIX IPYTUX
Y4aCTHUKOB

JESTEIbHOCTH.

VYK-1.5. Onpenensier u OlleHUBAET
IIPaKTUYECKHE MTOCIEICTBUS

Brnaners: Ilpu o6paboTke
mHbOpMAllUK OTIMYaeT (HaKThI
OT MHEHMH, HHTEpIIpeTaui,
OLICHOK, bopmupyert
COOCTBEHHbBIE MHEHUS "
CYKJIEHUsI, apryMEHTHPYET CBOU
BBEIBOZIBI M TOUKY 3PEHUS




| BO3MOJKHBIX PEIICHUN 3a/1a4u. |

4. CTpyKTYypa H cojiep:KaHue TUCIUIITTUHBI (MOTYJIs1)
4.1. CTpyKTypa QM CHUIIMHBI (MOAYJIs1)
OO01mast TpyA0€MKOCTh TUCIUTUINHBI COCTABIISICT 2 3a4ETHBIX CUHUI], /2 4YacoB.

Bcero | [lopsakoBbiii HOMEp ceMecTpa
OO0mas TpyA0eMKOCTh IHUCIMIUIMHBI BCETO 2 4
(B 3.€.), B TOM YHCIIC:
AyauTopHBIE 3aHATHS BCEro (B akaja.yacax), 52 52
B TOM YHUCJIE:
Jlexnun 18 18
ITpakTHueckue 3aHsTHsI, CEMUHAPbI 34 34
CamocrositennbHass ~ pabota  Bcero (B 20 20
akaj.uacax), B TOM 4HCJIe:
Buj utoroBoii arrecranuu:
3ayer/3aueT + +
DK3aMeH
OO61mas TpyA0eMKOCTh IUCHHUIUIMHBI (Yacax) 12 12

Ne Buasbl yueOHoi#i padoThl, BKI04ass | DopMBI TeKyliero KOHTPOJIsI
n/n CaMOCTOSITEJILHYIO PAGOTy CTYIEHTOB| yCIEBAeMOCTH (1no Hedeam
U TPYA0eMKOCTh (B Yacax) cemecmpa)
KonrakrHast CamocrosTe/b- ®opma MpoMeKyTOHOH
paGota nas pa6ora arrectanuu (no cemecmpam)
HaumenoBanue pa3aesioB 1 g 5
) —~ —~
TeM JUCHUIIMHBI (MOLYJIs1) -« |5 el 2 % g
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= = > E = = ) < o) S
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S a5 E |5 Ha & E X80 2 E |E E EE2E
1 | EcTecTBeHHO-HAay4YHas U 4 16 |2 |4 2 1)1
TyMaHUTapHas KyJIbTYpBHI.
2 | EcrecTBO3HAHKE U 4 16 |2 4 2 111 |+ +
MaTeMaTHKa
3 | Hay4Hble peBOJIIONNH B 4 |6 |2 |4 2 111 + +
KOHIENTYaTbHBIX
4 | KocMmosornueckue 4 16 |2 4 2 171 + +
KOHIICTILIUI
5 | XuMu4uecKkue KOHIENIMA 4 16 |2 4 2
KonmenryanpHoe 4 3
COJIepXKaHUE HayK O 3eMiie
7 | Buonornueckue koHnenuuu | 4 |5 |2 |3 2 111 +
8. | AuTpomonornyeckue 4 15 |2 |3 2 171 + +
KOHIICTILIUH




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

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

OO01mas Tpy10eMKOCTh, B 4acax 72 | 18 | 34 20 10 | 10 | [IpomexxyTouHas aTTecTallUsA
dopma
3ager +

3a4eT ¢ OLeHKOM

DK3aMeH

5. COAEP)KAHUE JUCIIUIIJIMHBI.

Coaeprxanue pa3aejioB IMCHUILIHHBI.

Tema 1. Ecmecmeenno-nayunas u 2yMaHumapHas KyJavmypbi.

MHOroMepHOCTb €CTECTBO3HAHUS M TYMAHUTAPUCTUKH, TPU YPOBHSI 3HAHUS: NEPLENTYAIbHbIN
(4yBCTBEHHBIN), KOTHUTUBHBIN (MBICTUTENbHBIN), TUHTBUCTUYECKHUH (A3bIKOBOM). OmnucaTenbHbII
XapaKTep €CTECTBO3HAHWS W NPEINUCHIBAIOIIUNA — TyMaHUTapUCTUKU. Kpurepuil HaydHOCTH
€CTECTBO3HAHMS — IOATBEPKAAEMOCTh Teopuu. Kpurtepuil HaydyHOCTH TyMaHUTApUCTHKUA —
3G PeKTUBHOCTh TeopuH. HaydHBIi METOJ]] €CTeCTBO3HAHHSI — TMIIOTETUKO-IEIYKTHBHBI METOJ.
Hayunblli MeTOJ TIyMaHUTapHbIX HAyK — IparMaTHYeCcKuid MeTol. B3anMoa0noJHUTEIBHOCTH
€CTECTBO3HAHUS U TYMAHUTAPHBIX HayK.

Tewma 2. Ecmecmeo3znanue u mamemamuxa.

MaremaTika Kak Hayka 00 YMOpSAOYCHHBIX KOHCTpYKTax. HaydHble METOABl MaTeMaTHKH —
AKCOMAaTUYECKMI M KOHCTPYKTHUBUCTCKMH. HenmpoTMBOpEeuMBOCTh KAk TIJIaBHBIA HAay4YHBIH
KpUTEpHA MareMaTukd. MaTteMaTHka W BOOOpakaeMble MHUpPBL.  B3anMHOOJHO3HauHOE
COOTBETCTBUE MEXKIY MAaTEMAaTUKON U €CTECTBO3HAHUEM.

Tema 3. Hayunvle pegontoyuu 6 KOHYenmyauibHblX OCHOBAHUAX PUUKU.

Mexanuxa Hvtomona. Cmbicn 1-ro 3akoHa Hetotona. Jluddepenuunanpuas popma 2-ro 3aKkoHa
Herotona. IlpuHumn otHocuTenbHOCTH [anuiess W paBHONpPaBHE BCEX HHEPLUAIBHBIX CHCTEM
orcyera. VHBapuaHTHOCTh YypaBHEHUH MexaHUKM HbBIOTOHa OTHOCHTENBHO MpeoOpazoBaHUN
[Nanunes. AGCOMOTHOCTD MPOCTPAHCTBA U BpeMEHH B MexaHuke HbroToHa.

Cneyuanvnaa meopus omuocumenvrocmu (CTO) A.Ounwmetina. TpyAHOCTH COTJIACOBaHMS
KOHIIENTYaJIbHBIX OCHOB MeXaHuku HproToHa u snekTpoanHaMuku Makcsemna-Jlopenna. Hayunoe
TBOpuecTBO A.DiHIITelHa. J[Ba moctynata CTO. PensTuBuUCTCKHE MPOCTPaHCTBEHHO-BPEMEHHBIE
s dexTr. Onenka mexanuku Herorona ¢ mosurmit CTO.

Obwas meopua omnocumenvnocmu (OTO) A.Dunwmerina. PacnpocTpaHeHue MpHUHLIUIA
OTHOCUTEJIbHOCTH Ha BCE CHCTEMbl OTCUeTa. DKBUBAJIEHTHOCTb TSDKEJIOM M MHEPTHOM Macc.
Tarorenue u NCKpUBIEHHOCTH NpocTpaHcTBa-BpeMeHu. Onenka CTO ¢ nozunuii OTO.

Keanmosas mexanuxa. KBantel 3Hepruu. IlocrosiHHas Ilnanka. KopmyckynspHo-BOIHOBOM
nyanu3M. BonHoBas Gynkuus. YpaBHenue Ay=ay. [Ipeaensl npuHIUna HATISAHOCTH B KBAHTOBOM
MmexaHuke. [IpoGiema «ckpeIThiIX» mnapamerpoB. CooTHomieHue HeompeneneHHocTei. I[lpunnun
cynepno3uiu. BeposrtHocTHas mnpenackazyeMocTb. OlieHKa KiacCMYecKoW (U3MKH C MO3MLIUN
KBaHTOBOM MeXaHUKU. [[pUHIUIT JOMOTHUTEIBHOCTH.

Hexomopuie cpedcmea pusuyeckoeo sxcnepumenma. SIBineHue paanoakTUBHOCTU. JeTeKTOPbI
yacTull. Macc-CieKTpOMETPHI.

Ksanmoeas meopus nons. PoxxneHue u NOIomEHNe YacTull. Bakyym Kak COCTOSIHHE IOJIA C
HanMeHbIIeW »HHeprueld. BupryaneHple wactunbel. ChouH. Yerslpe THma B3auMOJAEHWCTBHI.
Huarpammel P.®eiimana, uzotonuyeckuii cnud. KannbpoBouHast nHBapHaHTHOCTh. CUMMETpUS H
3aKoHbI npupoabl. CroHTaHHOEe HapyuleHue cuMMeTpuu. CucreMaTHKa 3JIEMEHTapHbBIX YacTHII.
JleneHne u CUHTE3 aTOMHBIX SIIEP.

Qusuka Mmakpockonuueckux npoyeccos. llpuHuunel cratuctuueckod ¢usuku. I[lonstue
sHTponuu. Hauama repMoanHamuku. I 'unoresa terioBor cMepTu BeeneHHoi.




Ipunyuner  ¢usuueckoco nosnanus. VIHTepnperanus SKCHEPUMEHTANBHBIX JAHHBIX H
MOJTBEPK1aeMOCTh Teopuu. MepapXxuuHocTh B pU3NUECKOM MMO3HAHUH: YPOBHU COOBITHIA, 3aKOHOB,
OpUHIUIOB B cuMMeTpuu. [IpuHiun coorBerctBus. [IpuHIMI HHTEPHPETAMOHHOW KPUTHUKHU.
MexIucuuIIMHapHoe coJiepkanne GU3nIecKux TEOpUi.

Tema 4. Kocmonozuueckue KoHyenyuu.

BceneHHass kak ~ J0CTynmHass — 4eJIOBEKYy  4acTh Kocmoca. HemomycTUMOCTh MOIMEHBI
KOCMOJIOTUYECKHX TEOpHH cypporatHeiM 3HaHueM. Pacmmpenue Bcenennoii. 3akon Xa60ma.
KpynHomacmrabuass omHopomHocth Bceenennoi. PenukroBoe wm3myudenue. Teopuwm Topsideit u
«pazpyBatomieiics» Bcenmennoil. OBomonusi  Bcenennoil. OOpa3zoBanue W KU3Hb  3BE3,
UCTOYHUKU UX dHepruil. Helitponnsie 3Be3abl. UepHble apippl. OOpa3oBaHHe IUIAHETHBIX CHUCTEM.
AHTpOIIHBIM ~ OPUHLUMII B  KOCMOJOruu. Yerblpe HayudHble PEBOJIOLUH, IOCTPOCHHE
KOCMOJIOTHYECKUX MoOjeleld Ha oOcHOBe: a) wMexaHuku HproroHa, ©0) oOmel Teopuu
OTHOCHUTEJIBHOCTH, B) KBAHTOBOM T€OpUH MOJIA («ropsyasi» 1 «uH(pIsonHas» Beenennas).

Tema5. Xumuueckue konyenyuu.

XuMHs Kak Hayka O CBoicBax M WX mpeBpameHusx. Cremuduka xumun. CTaHOBICHHE U
sBotouus xuMud. Kiaccuueckas aToMHO-MOJIEKYJsipHas Teopus B XuMuu. Heknaccuueckass xumust
U €€ omopa Ha KBaHTOBYK Teoputo. CTpoeHHME M B3aMMOJCICTBHE BEIIECTB. XUMHUYECKAs
peaKkIMoHHas CrnocoOHOCTh BemiecTB. CTpoeHne XMMUYECKUX 3JIeMEHTOB. MHoOrooOpasue THIIOB
XUMHUYECKUX CBsize. Xumuyeckas KuHeTHKa. OIlIEHKa KJIACCHUYECKOW XHMHH C TO3HIHEH
HEKJIACCUYECKOMU.

Tema 6. Konyenmyanvnoe cooepaicanue Hayk o 3emie.

['eonornueckas mkana BpeMmeHu. CTpoeHne 3eMiIu: BHYTPEHHEE AP0, BHELIHEE PO, HUKHSAS,
CpedHsisi M BEpXHsS MaHTWUH, acTeHocdepa, HWKHHMHA CION JuTOChepsl, pa3nen MoxopoBHUnYa,
3eMHas Kopa (BepxXHUH cioi autocdepsl), ruapocdepa, atmocdepa u Mmarautochepa.

Opomonuss 3emau U ee ¢aspl. Kiaccmueckass Teosoruss W €€ OCHOBHBIC KOHIICTILIMU:
HENTYHU3M, TUIYTOHU3M, YHU(OPMHU3M, aKTyallu3M, 3BOJIOLNMOHU3M, MoOuIu3M. Hekiaccuueckas
TeO0JIOTHS M KOHIIETIHUS TJI00IbHON SBOTIONUN 3EMITH.

CoBpeMeHHass KOHLENIMS Pa3BUTUS TeocepHbIX 000J04YeK. XHMMHKO-IUIOTHOCTHAs
muddepeHManys BellecTBa B MAaHTUHU U sJpe 3eMJIM KaK BaKHEHIIMHA NHMHAMUYEeCKuil (akTop
ABOJIFOLIMN 3EMJIH.

AOuotudeckue  QakTtopsl U dKoiormueckue — GyHkuumm  auTocheprl.  Pecypcnas,
reoJuHaMHUYecKasi, FTeOXUMHYecKas U reopusnueckas QyHKIUN TUTOCHEPHI.

['eorpaduyeckass 06010uka 3eMiIM KakK MPOIYKT B3aUMOJCHCTBHUS JUTOC(hEPHI, aTMOCc(epsl,
runpocdepsl U O6uocheprl. Tpu sTanma reorpaduueckux Hayk: cTaHoBieHue (1o XX B.),
KJIaccHuecKas Hayka (mepBas nojsoBuHa XX B.), HEKJIaccudeckas Hayka (BTopas mosoBuHa XX B.)

Tewma 7. buonozuueckue Konyenyuu.

Bo3HMKHOBEHHE KU3HU U €€ 00bSICHEHHE HAa OCHOBE MOJIEKYJISIPHO-IUHAMUYECKOIO MOAX0/1a.
3nauenne PHK, JIHK u 6enkoB B cTaHOBJICHUH XKMBOTO. buoxumus 00 0CHOBaX KHUBOTO.

Crnenuduka, eIMHCTBO B MHOTOOOpa3ue >KMBOT0. XapakTEepHbIC MPU3HAKU KUBOTO: TOMEOCTA3,
CaMOBOCIIpOU3Be/IeHHE cebe MOJ00HBIX, 0OMEH CO Cpeloil BEIIeCTBOM M 3Hepruei, oopaboTka u
BbIJla4a nH(OpMaIuu ap.

I'ennple  Mexanm3mbl. Cxema JIHK—PHK—O6enku. Crpoenne monexynsl JHK.
Tpanckpunuusi: cunres PHK wna JIHK-marpume. OG6patnas Tpanckpunuus. CrutalicuHr.
I'enernyeckuit koa. Cunte3 Oenka, ero mexanusMm. Permukarnus [JHK. Kpoccunrosep. Mytammm.
Texnomorust u Meromosorusi pekomOuHaHTHBIX JIHK. T'enernueckas m kieTodHass WHKEHEPHS.
KnonupoBanue. I'enHom uenoBeka. OT KJIETOK K MHOTIOKJIETOYHBIM OpraHM3MaM KJIETOUHBIE
MexaHu3Mbl. CpaBHEHHE NTPOKApUOTOB U 3yKapuoToB. [Ipsimoe OunapHoe nenenue. Meio3. Mutos.
OOpa3oBaHue OpPraHoB MHOTOKJETOYHBIX opraHu3moB. Konuemmus auddepeHuuanibsHon
skcnpeccuu reHoB. Tpu 3akoHa Menaens. [IpaBuno Xapau-Baita6epra.

buonorust mnosenenus. be3ycnoBHble U ycioBHbIE pediekchl, HHCTUHKTBL. Kpurepuu
paccylouHOCTH JKUMBOTHBIX. [loBeneHue Oecrno3BoHOYHBIX. [loBeieHHE BBICIIMX JKUBOTHBIX,
MIpeAeIIbl UX PacCyIOYHOU ICUXUKHU, HHCTPYMEHTAIBHOU U A3BIKOBOU IE€ATEIbHOCTH.



OpomtonmoHHoe yueHue. JlapBuHusM. CuHTeTMYecKass Teopus 3Borouuu. IlomymnsimuoHHO-
T€HETUYECKUHN TOAXO0I.

MakposBosronusi, ee OOBSICHEHHWE C TMO3ULIUI MOMYJISIMOHHO-TEHETHYECKOTO IOAX0/a.
['eorpaduueckasi, 3Kojoruyeckass U penpoayKTUBHAS M30JSILMA KaK (PAKTOpbl MaKpO3BOIIOLMH.
BbuoreorieHo3 - anemMeHTapHas equHuIa Ouoreocdepsl.

[TpuHIMOBI TeOpeTHYECKOW OMOJIOTMU: KOHBAPUAHTHOM pEeAYIUIMKAUH U E€CTECTBEHHOTO
otbopa.

Tema 8. Anmpononocuueckue Konyenyuu.

Amntponorenes. Cxema 3BOJIIOLMH MPUMATOB. Bo3pact aHTponou10B.

®dusmnonorus dYenoBeka: oOIMe NPUHIMUNBL MeXaHU3Mbl yIpaBieHUs (U3MOIOTHYECKUMU
nporeccaMu opranusma. Poiib U 3HaueHue IEHTPaIbHOM, BETeTaTUBHOW NepudepuitHoi HEPBHBIX
cucreMm. CeHcopHas, ABUraTeiabHas U accoluaTuBHas Kopa mosra. Peus u nelicrBue. CeHCOpHbIE
MOJIaJIbHOCTU U COOTBETCTBYIOIIME UM OpraHbl. @U3M0I0rus SHJOKPUHHON cucteMbl. dusnonorus
NUTAHUS, MUIIEBapeHus U BblaeneHus. @OyHKIMM  KpoBM, JIUMQBI, cepaua, Jerkux,
IUIIEBAPUTEIBHOIO TPAKTA.

PaboTtocnocoOHOCTh. TpeHupoBKa U coxpaHeHue padborocrnocodHocT. OnpeneneHue 310pOoBbsl.
310pOBbE KaK OTBETCTBEHHOCTh. CTapeHWe Kak MHOTO(AKTOPHBIM Mpouecc. DMOIUH U
auMmOudYeckass HEpBHas  cucTeMa. [ eHoTumMuyeckas  OOYCIIOBIIEHHOCTh  MHTEIEKTa WU
AMOLMOHAIBHOCTH. TBOPUECTBO.

Tema 9. Yenosex 6o Beenennotl (unmeepanvhvle KOHYenyuiL).

buocdepa u xocmoc. buoreokocmudeckuii moaxoj. buo- m 6moreoputmel. COnpsHKEHHOCTD H
paccoriacoBaHHOCTb OMO- U AOUOJIOTHYECKUX PUTMOB.

YenoBek u Hoochepa. BHOreoOHOOKOCMHUYECKMI TMOIXOA Kak BEpIIMHA SBOJIIOLUOHHO
ecrectBo3HaHus. Pazputue B.M.BepHanckuM OuMOreoKOCMHYECKOro U OMOTr€OHOOKOCMHUYECKOIO
MOJIXOJIOB.

Cunepreruka. KiroueBble IOJOXKEHHMS CHUHEPreTHKU: B3aUMOJEHCTBUE YAaCTEM CHCTEMBI,
HEJIMHEHHOCTh, OTKPBITOCTh CUCTEM, HECTAOMILHOCTh, SMEPKEHTHBIE Ka4eCTBA, CAMOOPTaHU3aIINS
B BHUJI€ CTPYKTYp — aTTPaKkTopoB U T.1. HeoOpaTUMOCTh BpEMEHU C CHHEPreTUYECKHUX IO3UIHH.
MexIUCUUIUIMHAPHBIA ~ XapakTep CcUHepreTuku. IIpoGieMbl KOPBOJIOLMM 4YEJIOBEYECTBA U
npupoasl. Bo3spenus H.H.Mouceesa.

Otuka orBeTcTBeHHOCTU. HeobOxomumocTs HOBOM 3TukH. [IpUHIMI OTBETCTBEHHOCTH U
MaKCHUMM3alHs OTBETCTBEHHOCTH KaK MHTErpaJibHON LIEHHOCTH Ha BCE BO3MOXKHBIE OJIaronpUsaTHBIE
JUISI YeJIOBEKAa MEePCIEKTUBBL. DTUKA U HayKa. DTHKa U €CTECTBO3HAHME.

Tema 10. Ilanopama ecmecmeosnanus (0630p).

Hcropus ecrectBo3HaHus. EcrecTBO3HaHME B aHTHUYHOCTH M CPEIHUX Bekax. Mcropuueckuid
IIyTh €CTECTBO3HAHMS K TEOPETUYECKOM ITOJTHOBECTHOCTH.

OcHOBHBIE KOHIENTYyalbHbIE PEBOJIOIUU B €CTECTBO3HAHMHM, B TOM 4HclIe B (U3HKE,
KOCMOJIOTUH, XUMHH, T€0JIOTHH, Ouosoru. B3anMMOCBS3aHHOCTh KOHLEMIMHA €CTECTBO3HAHMS.
Wnest 5BONIOIMN B COBPEMEHHOM €CTECTBO3HAHUU.

5. OOpa3zoBaTebHbIe TEXHOJIOTHH, TPUMeHsieMble PH 0CBOEHUH M CIHUIIJIHHBI.

B yuebHOM mporecce mpHu peanu3anil KOMIETEHTHOCTHOTO MOJXO0/a HCIOJIb3YIOTCS TaKHe
AaKTUBHBIE U WHTEPAKTHUBHbIE (OPMbI MPOBEACHMS 3aHATUN KaK MOJIEIbHBIH METOJl 0OydeHHs,
pa3bop KOHKPETHBIX CHUTyalluii, MO3roBoM mITypM, Kelc-cragu. IIupoko wucmons3yroTcs
MyJbTUMEAUMHBIE MPE3eHTAllM TpHU NPEACTaBICHWH Y4eOHOro Marepuana. YAeNbHbIM Bec
3aHATUH, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, Ompeiensercs TIJIaBHOM Lenbio (MHCCHEH)
IpPOrpaMMbl, OCOOEHHOCTBbIO KOHTHHI€HTa OOy4arouMxcsd U COAEpKAHHMEM KOHKPETHBIX
JUCLHUIUIMH, U B LIEJIOM B Y4eOHOM IpOIIecce OHU JIOJDKHBI COCTaBIATh HE MeHee 30 % ayTuTOpHBIX
3aHATUH.



6. YueOHO-MeTOAUUYeCKOe  o0ecledyeHHEe  CAMOCTOSITEIbHOH  padoThl  CTYJAEHTOB.
OneHoYHBIE CPeCTBA /ISl TEKYIIEro KOHTPOJISl YCIIeBaeMOCTH, MPOMeKYTOYHOH aTTecTaluu
10 UTOraM OCBOEHUSI THUCHUILIMHBI.

6.1. [li1an caMoCTOSITEJILHOM PA0OTHI CTYJIEHTOB

Jis monmydyeHus riryOOKHMX M MPOYHBIX 3HAHUHM, TBEPIBIX HABBIKOB M yYMEHHH, HE0oOXoauma
CUCTeMaTHUYECKasi CaMOCTOsITeNIbHAsA paboTa CTyIeHTa.

B paboueit mnporpamme mpeaycMOTpEHa caMoCTOsITeNbHAs paboTa Il TPOpPadOTKH
JIEKIMOHHOTO (TEOPETUYECKOr0) MaTepualia MpU MOATOTOBKE K KOHTPOJbHBIM MEPOIPHUSITHIM (B
YaCTHOCTU K TECTHPOBAHUIO)

No | Paznensl U TeMbl dopma KOHTPOJIS

1 Tema 2. Ecmecmeo3nanue u mamemamuxa. pedepar
HenpoTuBopeunBOCTh KakK IJIaBHBIM HayYHBIM KPUTEPUH MaTEMATHKH.
Marematika #  BooOpaxkaemble MHUpPBL.  B3auMHOOJHO3HAYHOE
COOTBETCTBUE MEXKIY MATEMAaTUKON M €CTECTBO3HAHUEM.

2 Hexomopuvle cpeocmea  @uszuueckoeo dKkcnepumenma. SIBneHue | codeceoBaHne
paanoakTUBHOCTH. JleTeKTophl yacTull. Macc-CieKTPOMETPBI.
3 Ksanmoesas meopus nonsa. Poxxnenue u norsiomnienue dactul. Bakyym | pedepar

KaK COCTOSHHME IIOJII C HauMMEHbIIEW OJHepruel. BupryaibHble
yacTuubl. CUMMETpHs U 3aKOHbI NpUpoabl. CIIOHTAHHOE HapyIllIeHHE
cummerpun. CUCTeMaTuKa 3JIEMEHTAPHBIX YacTull. JleaeHne u cuHTes3
ATOMHBIX sJIEP.

4 Xumuueckue konyenyuu. cobece0BaHNEe
CtpoeHHe  XMMHUYECKHUX  JJIEMEHTOB.  MHOroobpasue  THIIOB
XUMHUYECKHUX CBs3eH. XuMHuueckas KuHeTuka. OleHKa KJIacCHYeCKOU
XUMHHU C TTO3UIMEN HEKIACCUYECKOM.

5 Konyenmyanvnoe cooeporcanue nayk o 3emne. pedepar
CoBpeMeHHast KOHILIETIINS pa3BUTHS reocepHbIX 0007104eK. XUMUKO-
IUIOTHOCTHas AuddepeHnnanys BeuecTsa B MaHTHM U sApe 3eMiln
KaK BaKHEHIINI TMHAMUYECKUH (PakTOp 3BOIIOIUU 3EMIIH.

6 buonozuueckue konyenyuu. KOJUIOKBUYM
I'ennple  Mmexanusmbl. Cxema JIHK—PHK—O6enku. Ctpoenue
montekysbl JIHK. Tpanckpunums: cunte3 PHK na JJHK-matpune.
ObpartHas TpaHckpumnus. Crnadicunr. ['enernyeckuil kox. Cunres
6enka, ero mexanusMm. Peruukarus JIHK. Kpoccunrosep. Myranuu.
Texnonorust u meroponorust pekomounanTHbIX JIHK. 'enetnueckas u
KJieTo4yHas nHxxeHepust. Kimonnposanue. I'eHOM destoBeka

7 Aumpononozuueckue KoHyenyuu. pedepar
PaborocnocobHOCTB. TpennpoBka u COXpaHEHHe
paborocniocobHoctu.  OmpeneneHue  370poBbs.  310pOBbE  Kak
OTBETCTBEHHOCTh. CTapeHue Kak MHOro(haKTOpHBIN Iporecc. IMOLUN

u nmuMobuyeckas HEpBHas CHUCTEMA. I'enoTumnuueckas
00yCI0BJICHHOCTh HHTEJUIEKTA H SMOIIMOHATIBHOCTH. TBOPUYECTBO.
8 Yenosex 60 Becenennoil. cobecenoBanue

OTHKa OTBETCTBEHHOCTH. HeobxoammocTs HOBOW ATukH. [IpuHImm
OTBETCTBEHHOCTH W  MaKCHMHU3allMg  OTBETCTBEHHOCTH  Kak
WHTETPAJIbHON IIEHHOCTH Ha BCE BO3MOXKHBIC OJIATOTPUATHBIC IS
YeJIOBEKa MEPCIeKTUBbl. JTHKA U HayKa. DTUKA U €CTECTBO3HAHMUE.

6.2. MeToanyeckne yKa3aHusi 10 OPraHU3alUHl CAMOCTOSATEIbHON PadoThl CTY1eHTOB



[lenplo camMOCTOSTENFHOW PabOTHI SIBIISIETCS CAMOCTOSATEIBHOE MPHOOPETEHUE HOBBIC 3HAHWUU H
BBIPaOOTKA CMOCOOHOCTH K TIIOCTOSIHHOMY CaMOOOYYEHHIO W CaMOCOBEPIICHCTBOBAHHWIO B
npoeCCHOHATILHON B COMAIBHO-00IIECTBEHHBIX c(hepax NesTeIbHOCTH.

CamocrosTenpHas ydyeOHas paboTa nmpeacTaBieHa TakuMu (popmamMu yaeOHOTO Tmporiecca, Kak

JICKOUA, CCMHUHAP, MNPAKTHYCCKUC H ﬂa60paT0pHme 3aHATUA, ISKCKYpPCHUH, HNOATIOTOBKA K HHM.

CTYI[CHT AOJDKCH YMCTh BECTU KPATKUC 3allMCH HGKHHﬁ, COCTaBJIATh KOHCIICKTHI, IIJIaHbI U TC3UCHI

BBICTYIUICHUH, TIOJJOMPATH JINTEPATYPY H T.1.

Haqua;I CaMOCTOATECIIbHAA pa60Ta CTYACHTA 3aKJI0YaCTCAa B €ro y4acTuu B pa60Te KPY>XKOB

Ha Kadeapax, B HAYYHBIX KOH(EPEHIMIX Pa3HOTO YPOBHS, a TaKXKE€ B HAIMCAHUU KOHTPOJBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBATU(UKAITMOHHBIX (JIUINIOMHBIX paboT) padoT.

CamocrosiTeabHasi pa60Ta CTYACHTOB BRJIIOYAECT CJECAYIOIIHE KOMIIOHCHTBI:

NoNe Koun-Bo ®opma
/1 4acoB KOHTPOJIA

HaumenoBanue pa®oTsl

[TpopaboTKa JIEKIIHOHHOTO
MaTepuaia

17 DK3aMeH

IToaroroBka k MNPpaKTUICCKUM Pa6orta Y AOCKH; KOHTPOJIbHBIC,

10

3aHATUAM CaMOCTOATCIIbHBIC pa6OTI>I.

6.3. MartepuaJibl AJsi NPOBeJIeHHUS TEKYUIero M MNPOMEKYTOYHOI0 KOHTPOJIA 3HAHUI
CTYAE€HTOB

Bomnpocs! 11 camonpoBepKH.

CoNoOAWNE

NNNNNNNNNRPRPRRRERRRERRR R
SURrLONPFPOOONUOPRWNEO

Yro Takoe ectecTBO3HAHUE?

B uem nposiBisieTcss MHOTOMEPHOCTh €CTECTBO3HAHUSA?

Kak Ha3pIBaeTCs OCHOBHOM TEOPETUYECKUI KOHILIENIT ECTECTBO3HAHUS?

Kak Ha3pIBaeTcss OCHOBHOM T€OPETUYECKUI KOHIIETIT T'YMaHUTAPHBIX HAYyK?

KakoBo conepkaHue runoTeTUKO- AeIyKTUBHOTO MeToAa?

KakoBo coneprkanue nparmMaTuyeckoro Meroaa?

Kakoli 0CHOBHOI KpUTEPHIl HAYYHOCTH €CTECTBO3HAHUSA?

KakoB 0CHOBHOI KpUTepuil HAYYHOCTH T'YMaHUTAPHBIX HayK?

KaxoBbl Hay4HBIE METOBI MATEMATUKHU?

Uro uzyuaer maremaruka?

KaxoB HayuHBII KpUTEpU MaTeMaTHUKN?

[Touemy MaremaTuka cToiib 3p(EeKTUBHA B €CTECTBOSHAHUM U T'yMaHUTAPHBIX HayKax?
[Touemy Hpr0TOH cunTaercst ocHOBaTesleM (PU3UKU KaK HayKu?

KakoBo coneprxanue npuHInNa OTHocUuTeNbHOCTH ["annmnesn?

KakoBo conepxaHue KOHIETIUN a0COTIOTHOCTH (PU3UUECKOT0 MPOCTPAHCTBA U BpeMEHH?
Kakue npotuBopeuns 6bU1H BbISIBIEHBI B MexaHuke HproToHa?

KakoBo conepsxanue n1syx nocryinatos CTO?

B ueMm cocTout copeprkanne KOHIETINN OJTU3KOACUCTBUS?

KakoBo coneprkanue peinsiTUBUCTCKOM KOHLENIUH POCTPAHCTBA U BPEMEHU?

KakoBo conep:kaHre OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH?

B kakux cimyyasx cxoxectb popmyn mexanuku Hetorona u CTO siBisiercss HanOGombIei?
KaxoBo coneprxanue rimaBaoro npuHauna OTO?

KakoBo riaBHoe cojiepKaHue MOHATHSI «BOJTHOBAsK GYHKIUSA»?

CoOTBETCTBYET JIM KBAHTOBAsI MEXaHUKA MTPUHIIMITY MTOATBEPKAAEMOCTH?

KakoBo conepxanue npuHIMNA HATJIAHOCTH?

KakoBo conepkaHue NpUHLHKIIA JONOJHUTEIBHOCTH?



27. CyuiecTBYIOT JM Takue (HU3MYECKUE SIBJICHUS, KOTOpPbIE HUKAaK HE TMPOSABISIOT ceds B
buznyecKux dKCIepuMeHTax?

28. Uro Takoe Bakyym?

29. Yro Takoe BUPTYaJIbHbIC YACTHUIIbI?

30. Yro Takoe ciuH?

31. KakoBsl KBaHTEI C1a0BIX B3aMMOIEHCTBUI?

32. Yto Takoe KanuOpoBOYHAS HHBAPUAHTHOCTD?

33. Kaxk cBsizanbl npeoOpa3zoBaHusi CAMMETPHUU C 3aKOHAMH COXpPaHEHHUS?

34. KaxkoBo conepkaHue IepBOro Havajaa TePMOIMHAMUKH?

35. KaxoBo conepkaHue BTOpOro Hayana TEPMOIMHAMUKN?

36. IloaTBepskmaer M coBpeMeHHast (U3MKa TUIIOTE3y TEIUIOBOW cMepTH Beenennoit?

37. KaxoBo conepkaHne IpUHIINIA THOCEOJOTHYECKOrO aKTyaln3ma?

38. Yrto Takoe Bcenennas?

39. Kto u3 yueHbIX epBbIM TEOPETUYECKHU MPECKa3all HeCTallMOHApHOCTh Beenennoit?

40. KaxkoBo conepxanue ¢popmyibl Xa06ma?

41. Kaxue BBIBOJIBI CIEIYIOT U3 aHaNK3a (haKTa HATHYUS PETUKTOBOTO U3JIyueHUs?

42. O6mnamaet nmu BeeneHHass HEKUM IEHTPOM?

43. TloueMy ennHOOOPA3HO PACIIUPSIIOTCS pa3nuyHble o0nactu BeeneHHON?

44. Kax npou3olen «300MapK» 3JeMEHTapHbIX YacTull?

45. Kak o0BsICHATH (pakT BO300JIaIaHUs BEIIECTBA HA/l aHTUBEIIECTBOM?

46. Kak oOpa3yroTcst 3Be3/1b17

47. KakoB MCTOYHHUK SHEPTUH 3BE311?

48. Yto Takoe yepHas AbIpa’

49. KaxoBo conep:kaHue aHTPOMHOTO MPUHIIUIIA B KOCMOJIOTHUN?

50. Kaxkue peBOIOINH B Pa3BUTHHA KOCMOJIOTUYECKOTO 3HAHHUS BaM M3BECTHBI?

51. KakoBa cnienuduka XumMun?

52. KaxoB riiaBHbIN KPUTEPHI HAYYHOCTH XUMUYECKOTO 3HAHUS?

53. Kakue THUIbl XMMUYECKHX CBsI3€il BAM U3BECTHBI?

54. Yto Takoe XUMHUYECKasi p€aKTUBHOCTh BEIIECTB?

55. KakoBa TeopeTnyeckas OCHOBa HEKJIACCUUECKOW XUMUU?

56. KaxoBbI criocOOBI H3MEpPEHHsI BPEMEHHU B T€OJIOTHH?

57. KakoBo cTpoeHue sipa 3emian?

58. KaxkoBo crpoeHne MaHTHH 3eMiTu?

59. Yo Takoe nurochepa?

60. KakoBo cojepkaHue KOHIICTIIIMHA HENTyHU3Ma?

61. KakoBo cozep:kaHue KOHUENIMU IUTyTOHU3Ma?

62. KakoBo comeprkaHne KOHIENIHH TTI00ATbHOM YBOIOINH 3eMITH?

63. Kak mpoucxoauT XUMHUKO-TUIOTHOCTHas AuddepeHnnaius Bemecrsa?

64. KaxoBbl 3Tansl I7100aIbHON IBOITIOIMH 3eMITH?

65. KakoBsl ako0rnueckue GyHKIH TUTOChephl?

66. Kakosa crieruguka reorpadudaeckoit 00omoukn 3emin?

67. Kak mpoucxoauio CTaHOBJIEHUE KU3HU Ha 3emie?

68. Kakosa crieruduka )uBoro?

69. KakoBbl OCHOBHBIE ATaINbl OMOJIOTHYECKON IBOIIONWHU Ha 3emiie?

70. Kaxosa ctpykrypa JJHK?

71. Kax npoucxoaut cunre3 PHK na JIHK-marpuie?

72. KakoB MexaHHW3M CIUTalicHHTa?

73. KakoBbl 0COOEHHOCTH T'€HETHYECKOro Koaa?

74. KaxkoB MexaHU3M cuHTe3a Oenka?

75. KakoB mexanusMm perukanuu JJTHK?

76. KakoB MexaHH3M 00paTHOU TPAaHCKPUITLIUH?

77. KakoB mexanu3m penapanun JJHK?



78. KakoB MexaHN3M KJIOHUPOBaHUSA?

79. Yro Takoe reHOM ueoBeKa?

80. Yro Takoe ren?

81. KakoBo cTpoeHHe OMOJIOTHYECKUX KIETOK?

82. KakoB MexaHu3M 00pa30BaHUS MMOJOBBIX KJIETOK?

83. KakoB MexaHn3M 00pa30BaHUS COMATUYECKUX KJIETOK?

84. B 4em coCTOUT OCHOBHOE CO/Iep KaHKe KOHIENINH TudhepeHInaTbHON SKCIPECCHH TeHOB?

85. KakoBo conmepxanue nepBoro 3akona Menuens?

86. KaxoBo comepkanue BTOporo 3akona Menzens?

87. KakoBo comepxaHue TpeThero 3akoHa Menjens?

88. KakoBo coneprkanue 3akoHa Xapau-BaitnOepra?

89. KakoBbI 0COOEHHOCTH ITOBENEHUS OECIIO3BOHOYHBIX?

90. KakoBbl 0COOCHHOCTH MMOBEACHHSI TO3BOHOYHBIX ?

91. Yo nmpexacrarisieT co0O0# A3bIK )KUBOTHBIX?

92. B yewm 3akiro4aercs rJIaBHAS UJes JapBUHU3MA?

93. KakoBo cojepikaHue MOnyJsSIIIMOHHO—TEHETUYECKOTO TT0AX01a?

94. Yro Takoe knagorenes?

95. Yro Takoe 6uoreoctepa?

96. KaxoBo cojep:kaHue MPUHIIMIIA KOHBAPHAHTHOW PEAYIUIUKALNN?

97. Kaxkue NpUHIIUIIBI COCTABIISIIOT OCHOBAHUE OMOJIOTUH KaK HayKu?

98. KakoBa 300yI0THUYECKast XapaKTEPUCTHKA YeIoBeKa?

99. KakoBbI OCHOBHBIE 3TaIlbl cTaHOBJIEHHss HOMO sapiens?

100.Yro Takoe (uzmnonorus’?

101.Kakum 06pazom ocyiiecTBIseTCs yupaBieHue Gu3noIorHiyecKuMu mporeccamu?

102.Kakue akTopbl cioCOOCTBYIOT COXpAaHEHHIO PabOTOCIIOCOOHOCTH YEJOBEKa Ha BBHICOKOM
ypoBHE?

103.Yto Takoe 310poBbe?

104.B kakoil cTemeHW TEeHOTHUI OMpeAeNseT BapHAaTHUBHOCTh IIOKa3zaTeled HHTEIJIeKTa |
AMOLIMOHAIBHOCTH?

105.Yro Takoe Hoocepa?

106.KaxoBo coxepkaHue OMOreOHOOKOCMUYECKOTO TTOAX0/1a?

107.Yro Takoe cunepreTuka’?

108.KaxoBbI XapaKkTepHbIE YePThl CHHEPTETHKH?

109.KakoBa ¢ mo3unuii CHHEPreTUKU HOBas CTpaTerusi IMOBEACHMS YeJIOBEKa, aJieKBaTHas
peanusam XXI B.?

110.KakoBo coneprkaHue MPUHITUIIA OTBETCTBEHHOCTH?

111.Yro Takoe Hayka?

112.KakoBbI 0COOEHHOCTH Pa3BUTHUSI HAYKU B AHTUYHOCTHU?

113.KakoBbI 0COOCHHOCTH Pa3BUTHS HAYKH B CPETHUC BeKa?

114.KaxoBbl ocoOeHHOCTH pa3BUTHs Hayku B HoBoe Bpems?

115.KakoBbI 0COOCHHOCTH Pa3BUTHS HAYKH B HAIIU JTHU?

116.KakoBo cojiepkaHie KOHIICTIIINN HAYIHBIX PEBOJIFOIIHIA?

Marepunajbl IPOMEKYTOYHOT0 KOHTPOJISA: TECTOBBIE 3a/1aHHS.

1.CrpaBe/yBO B MEXAaHUUYECKOM U IEKTPOMArHUTHOW KapTUHE MHpA!
1) mepemenieHne CO CBEPXCBETOBOW CKOPOCTHIO HEBO3MOXKHO;
2) nBUKYyIIee TeJIo ASHCTBYET Ha IBUKUMOE, a BCTPEUHOTO MPOTUBOICHCTBUS HET;
3) 3Has MPUYMHY MO’KHO TOYHO W OJTHO3HAYHO PACCUYHUTATH €€ CIIC/ICTBHC;
4) mo0oe ABMKEHUE CBOJUTCS K IEPEMEIICHHUIO YaCTHII.
2.YCTaHOBHUTE COOTBETCTBHE MEXKIY OMNPEICICHHEM METOJa HAyYHOrO MO3HAHUS M CaMUM
METO/IOM:



1) ompeneneHne KOIMYECTBEHHONW 3HAYMMOCTH CBOMCTB, CTOPOH  HM3Yy4aeMOro OOBEKTa WU
SIBJIGHUS C TIOMOILBIO CIIEIUAIBHBIX TEXHUYECKUX YCTPOICTB;

2) aKTHBHOE IEJICHANpPABICHHOE, CTPOTO KOHTPOJIUpPYeMOE BO3ICHCTBUE Ha OOBEKT
(3KCTIEPUMEHT, H3MEPEHUE);

3. J171s1 ecTecTBEHHBIX HAayK XapaKTEepHO:

1) ctporo 00BEKTUBHOE OOBSICHEHUE ACHCTBUTEILHOCTH;

2) UHIUBHUIYAIbHOE TIOHUMAHUE MUPA;

3) packpsITHE LIeNel, HAMEPEHHU I YeIOBEKa,

4) UCTOJKOBAHKE SIBJICHUIA.

4.PacnonoxuTe NpeAcTaBIeHUs 0 MaTEPUU B MOPSAIKE UX BOSHUKHOBEHUS:

1) cymecTtByIOT 2 popMBI MaTepuu, 00JIaAAI0IIHME TIPOTHBOMOIOKHBIMU CBOMCTBAMH — BEIIECTBO
u GpuznYeCcKoe MoJe;

2) 4% cTuxuif, CMEIIaHHBIX B OIpeieIeHHbIX TIPOHOPIHAX;

3) Mexay Mmarepueir B (QopMe TpaBUTAMOHHOTO MOl U TCOMETPUYCCKUMH CBOWCTBaMU
IIPOCTPAHCTBA — BPEMEHU HEBO3MOKHO MTPOBECTH YETKYIO TPAHb;

5.Pacnionoxkurte npencTaBieHHsl O ABHKEHUU B TIOPSAKE MX BOZHUKHOBEHUS:

1) ecTecTBEHHOE M HACUIIbCTBEHHOE;

2) MHOKECTBO (hOpM JIBHIKCHHSI,

3) MexaHu4ecKoe.

6.lHBapnaHTHOCTE:

1) He#Tpamu3Mm;

2) CHMMETpHS;

3) acummerpus;

4) 5KBHBaJICHTHOCTb.

7.Apuctorens ckazan «[Ipuposia He TEPIUT MyCTOTHI», 3TO 03HAYALT:

1) mycTOro nMpoCTpaHCTBA HE CYLIECTBYET;

2) MaTepusi paBHOMEPHO PacIoiaraeTcs B IPOCTPAHCTRBE,

3) 3amoyHATh MYCTOTHI 3HAHUS,

4) BAYMYHUBO OTHOCHUTCS K ITPHUPO/IE.

8.YBenuueHne KOHIIEHTPALUU pPEarupyroIMX BEIIECTB MPHUBOIUT K YBEIMUYEHHUIO CKOPOCTH
XUMHYECKON PEAKIUH, TOCKOJbKY:

1) moHMKaeTCs SHEPreTHUECKHUI Oapbep peaKilni;

2) yBEITMYUBACTCS YHCIIO AKTUBHBIX MOJICKYIT;

3) BblIIIIE BEPOSATHOCTH CTOJKHOBEHHSI PEareHTOB,;

4) pacTeT CKOPOCTh JBHIKCHHUS MOJICKYJI.

9.VcraHOBHTE  COOTBETCTBHE  MEXKJY YPOBHEM  OpraHM3allMd  KUBOW  MaTepuud U
XapaKkTEPUCTUKON IPUCYLIEN EMY:

1) nomynsius; 3JIEMEHTapHAas CTPYKTYPHas €IMHUIA KU3HY;
2) BUT, AIIEMEHTapHas €JMHUIIA SBOIOIHH;
3) KieTKa; €IMHHIIa CUCTEMATHUKH KUBBIX CYILIECTB.

10.Monexyna JIHK conmepxut ydactok u3 90 HyKI€OTHIOB, KOTOPBIA KOAMPYET NEPBUUYHYIO
CTpYKTYpy Oenka. UUCIIO aMHHOKHCIIOT, BXOJSIIMX B COCTaB Oe€Ka, KOTOPBIH MHUpPyeTcs 3TUM
yuactkoMm JITHK, paBHo:

1) 30;

2) 90;

3) 270;

4) 49.

11.bputanckas SHUMKIIONENNS NOSICHIET JETEPMUHU3M cTpokamMu Omapa Xaiissma

1) Cymum cuuTail TOJIBKO TyX BE3CCYIHiA, Uy bl BCIKHX BEIICCTBCHHBIX MIEPEMEH;

2) Vx 1 — s 3aps TBOpeHbs 3anmucaa To, 4To npouteT nmociaeannii. CyaHbIi 1eHb,

3) Sn, MmynperoM npeuIoKeHHbBIH TPUMH, U3 PYK JKe Jiypaka He IPHHUMai Oanb3ama;

4) B aToM Mupe He BBIPACTET MPaBbl MOOET, CIIPaBeUINBOCTD HE IPaBUJIa MUPOM BOBEK.



12.MonexynsspHO — KHHETHYECKasl TEOpHs O3BOJIIET PACCUUTATD:
1) BEepOSATHOCTH TOTO, YTO MOJICKYJIA UIMEET TaKyl0 CKOPOCTb;
2) cpelHHE 3HAYCHUS BEJIMYMH, XapaKTePU3YIOIINX KOJUIGKTUB MOJICKYJT I'a3a;
3) ckopocCTh JII000H 3aJaHHOI MOJIEKYJIbI I'a3a;
4) OTKJIOHEHHE CKOPOCTH JIaHHOIM MOJICKYJIbI B IaHHBIII MOMEHT BPEMEHHU OT CPEIHEH.
13.ATpuOyTHI 3BOJIIOIINH:
1) caMOIpOU3BOILHOCTS;
2) HEOOPaTHMOCTB;
3) 0OpaTUMOCTb;
4) HaNpaBJICHHOCTb.
14.B XMMHUECKOM MpPEBpAILEHUN MOJIEKYJIa:
1) He U3MEHseT CBOM COCTaB;
2) HE U3MEHSET JIEKTPOHHYIO CTPYKTYPY;
3) He coxpaHseTcs,
4) coXpaHsIOT CBOIO UHIMBUYaJIbHOCTb.
15.Ykaxkute MON0XKEHUs,, KOTOPble COOTBETCTBYIOT HEHACJIEICTBEHHOM (MOAM(UKALMOHHOI)
U3MEHYUBOCTHU:
1) dopmupoBaHue H3MEHEHHU COMPOBOKAACTCSI N3MCHCHUEM TCHOTHUIIA;
2) M3MEHCHUS MEePEAAl0TCs M0 HACIICCTBY;
3) “3MEeHEHHsI HOCAT TPUCTIOCOOUTENbHBIN XapaKTep;
4) cTerneHb BBIPAKEHHOCTH M3MEHEHUI B (DEHOTHIIEC 3aBUCHT OT CHJIBI M MPOJODKHTEIbHOCTH
(akTOpOB, UX BBI3BIBAIOIINX.
16.Jloka3arenbCcTBAMU TOTO, 4YTO IPEICTABUTENM PA3HBIX YEJIOBEUYECKMX pac OTHOCATCS K
OJITHOMY ¥ TOMY K€ OMOJIOrHYeCKOMY BHY YeJIOBeK pa3yMHblii (HOMO sapiens) sBistorest:
1) opraHM30BaHHOCTbH B BHICOKOPA3BUTYIO COLUAIBHYIO CTPYKTYPY — Y€JIOBEYECKOE OOIIECTBO;
2) ennMHCTBO (peHOTHIIA ITPEICTABUTEINCH BCEX pac;
3) OAMH M TOT K& XPOMOCOMHBIN HAOOD;
4) mpucmocoOICHYSCKUH XapaKTep OTIHYUTEIBHBIX MPU3HAKOB JUIS NPEICTABUTENCH KaXI0i 13
pac.
17.CxopocTtsb cBeta:
1) He 3aBHUCHUT OT HAIIPABJICHUS BIKCHUSI CUCTEMbI OTCUCTA;
2) 3aBUCHUT OT aOCOJIFOTHOT'O 3HAYCHHSI CKOPOCTH JIBIJKCHUS CHCTEMBbI OTCUETA,
3) 3aBHCHT OT HANpPAaBJICHUS, HO HE 3aBUCHT OT «V» CHCTEMbI OTCUETA,
4) He 3aBUCHUT OT «V» CHCTEMBbI OTCYETA.
18.0cuoBy OTO:
1) ¢ «consty B obyacTsx, r/ie rPaBUTALMOHHBIMHU CHIIAMH MOXHO NPeHEOpeyb;
2) «my He SKBUBaJieHTHA E B HEMHEPHIUAIBHBIX CHCTEMaX OTCUETa;
3) const B MOOBIX CHCTEMAX OTCUETA;
4) Bce pu3MUECKHE MPOIECCHI MPOTEKAIOT OJIMHAKOBBIM 00Pa30M B JIFOOBIX CUCTEMAaX OTCYETA.
19.9kocucrema:
1) COBOKYITHOCTh OpPraHU3MOB W HEOPraHUYECKMX KOMIIOHEHTOB OKpY)KAaIoIIeil cpensl, B
KOTOpPOM MOXKET OCYIIECTBIISATHCSA KPYTrOBOPOT BELIECTB;
2) OpraHU3alMOHHAS TPYINa B3aMMOCBA3aHHBIX MOMYISAIUA, PACTEHHI, )KUBOTHBIX, TPUOOB |
MUKpPOOPTraHU3MOB, )KUBYIIIMX B OJTHUX U T€X K€ YCIOBHSX;
3) coBOKyMHOCTH (PAKTOPOB CPEJibl, B Mpeeiax KOTOPOH BO3MOXKHO CYIIECTBOBAHHE BU/IA;
4) KOMIUIEKC TPUPOAHBIX TEN W SIBICHUH, C KOTOPBIMH OpPraHWU3M HaXOJHUTCS B TECHOH
B3alMOCBSI3H.
20.I'a30Bast hyHKIIHS )KUBOTO BellecTBa B Orocgepe 00yciaoBiIeHa ClIOCOOHOCTHIO0 OPraHU3MOB:
1) HakarmIMBaTh Pa3INYHbIC BELICCTRA,
2) OCYILECTBIISITh CJIOMKHBIC IPEBPAIICHHSI BEIIECTB B )KUBBIX TENAX;
3) moriomaTh U BBICIATH KUCIOPO/ M YIIIEKUCIIBIN ra3?
4) BBIIETSTH XUMUYECKHE BEIIECTBA.



21.I'paBUTalIMOHHOE B3aUMO/ICHCTBUE:!
1) nmepenocurcs GOTOHAMHU;
2) He IEHCTBYET B MAaKpOMUPE;
3) CBOWCTBCHHO BCEM MaTe€pPHAIbHBIM 00bEKTaM;
4) sBJISIETCS ONPECISAIONIMM B METaMHpe.
22.BepHo nu:
1) HalOJt0IcHUE BOJTHOBBIX CBOWCTB JIC/IACT HEBO3MOXKHBIM MCCIICIOBAHUE €TI0 KOPITYCKYIISIPHBIX
CBOMCTB;
2) HaOJIIO/ICHHE KOPIYCKYJISPHBIX CBOMCTB JIejaeT HEBO3MOXHBIM UCCIICIOBAHHE €T0 BOJHOBBIX
CBOMCTB;
3) HaOrO/ICHUE BOJIHOBBIX CBOWCTB JIEJIA€T HEHYXXHBIM HCCIICJOBAHUE €r0 KOPIYCKYJSPHBIX
CBOMCTB;
4) HaOrOICHUE KOPIYCKYJISIPHBIX CBOMCTB JICJIaCT HEHY)KHBIM HCCJICIOBAHHE €r0 BOJIHOBBIX
CBOMCTB.
23.dyHIaMEeHTATBbHOE B3aUMOJICHCTBUE IO BEIMYMHE OTHOCHTEIBHOW WHTEHCHUBHOCTH (OT
OoJbIIel K MEHBIIICH ) pacronaraeTcs B CISAYIOUIEM MOPSIKE:
1) cunpHOE, 3NEKTPOMArHUTHOE, ci1aboe, TPaBUTAIIMOHHOE;
2) rpaBUTAIMOHHOE, YJICKTPOMArHUTHOE, C1ab0e, CHIIBHOE;
3) cnaboe, TpaBUTALIMOHHOE, CHIIBHOE, SJIEKTPOMArHUTHOE;
4) 5IeKTPOMarHuTHOE, TPaBUTAIMOHHOE, CUIIBHOE, c1aboe..
24.YCTaHOBUTE COOTBETCTBUE MEXKIY CTPYKTYPHBIM YpPOBHEM BcCeleHHOH W OCHOBHBIMHU
3aKOHOMEPHOCTSIMU JIB)KEHUSI OOBEKTOB B HEM:

1) meramup; 3akoHomepHoctu CTO u OTO;
2) MakpoMHp; 3aKOHBI KJIACCUYECKON MEXaHUKH U DJICKTPOJMHAMHKH;
3)MHUKpOMHD; 3aKOHBI KBAHTOBOM MEXAaHUKHU U JIEKTPOTUHAMUKH.

25.VKaxuTe XapaKTepUCTHUKU dJIEMEHTAPHBIX YaCTHII:
1) Macca 1okosi, CliuH, CTPAaHHOCTb, SHTAIBIINS, I[BET;
2) macca, 3apsi/, KBaHTOBOE YHCIIO, BaJICHTHOCTh, apOMAT;
3) BpeMsl )KU3HH, SHTPOTIHSI, 3apsi/I, [IBET, MOMCHT UMITYJIbCA;
4) mMacca, 3apsi, CIIHH, BpeMS KU3HHU, BHYTPEHHHE KBAHTOBBIC YHCIIA.
26.Atomusm JleBkumnma — JlemokpuTa ObUT OCHOBAH Ha HCE:
1) B ABM>KEHUU aTOMOB MIPUCYTCTBYIOT AJIEMEHTHI CITy4aifHOCTH;
2) BCE COCTOMT W3 MEJbYaWIIUX, HEIETUMBIX YacTHI[ — aTOMOB, KOTOPBIE OECHOpsI0YHO
JBUXKYTCS B TyCTOTE;
3) mpu COEIWHEHWH aTOMOB TeJla BO3HHMKAIOT, HEKOTOPOE BpeMs CYIIECTBYIOT, a 3aTeM
pa3pylIarTCs, BHOBb PACCHINAsCh HA aTOMBIL;
4) Bce COCTOUT M3 HENEIUMBIX U JeHOPMHUPYEMBIX KOPITYCKYJ, KOTOpPBIE TJIOTHO TMPHJIETAIOT
JIpYT K IpYTy, HE OCTABJISISI MECTa JJIsl TyCTOTHI.
27.0cHOBHasl MPUYMHA TAPHUKOBOTO 3¢ (eKTa — 3T0:
1) yBenmueHue B arMocdepe KOHIEHTPAllMM COEAMHEHUMN, TMOTJIOMAIUX HH(OpaKpacHOoe
W3IIy4CHHE,;
2) BeIpyOKa JIECOB;
3) u3MeHEeHUE HANPSHKSHUS JIBIKEHUS M HHTCHCUBHOCTH OKCAHUYECKUX TCUCHUI;
4) TerIOBBIICTICHUS MPOMBIIIIEHHBIX TPEIIPUITUN.

Bomnpocsl 1J11 NOATOTOBKH K 3a4eTy.
EcrecTBeHHOHAy4YHAas U TyMaHUTapHAs KyJIbTYPHI.
Hayunb1il MeToa, HayKa U €€ poJib B )KU3HU OOIIECTBA.
AHTHYHAs KapTUHA MHpa.

['enmuonienTpuaeckas cucrema mupa KonepHuka.
3akonsl Kemnepa.

Kiaccnueckas mexannka HproToHa.

ok wdE



7. XapakTepHble YepThl MEXaHUUECKON KapTUHBI MHpA.
8. DnexTpoMarHuTHas KapTUHA MHpA.

9. Konnenmuu qanbHOACHCTBUS U OJIM3KOICHCTBUS.
10. CtpykTypHBIE YPOBHU OpraHU3allud MAaTEPUU.
11. 4 Buna pyHAaMEHTAIBHBIX B3aUMOACHCTBUIA.
12. DnemeHTapHBIC YACTHIHI.

13. CneumanbsHasi TEOpHSI OTHOCUTEIHHOCTH A. DUHINITEIHA.
14, OO6mas Teopusi OTHOCUTEIHHOCTH.

15. T'unore3a KBaHTOB.

16. IIpuHIMIIBEI KBAHTOBON MEXAHUKHU.

17. YpoBHM XMMHUYECKOIO 3HAHUS.

18. Yuyenwue o cocrase BelecTBa.

19. 3akoH KpaTHBIX OTHOILICHUIA.

20. 3akon ABorajpo.

21. TlpuHMn Bo3pacTaHUs SHTPOIUU.

22. Ctpoenue 3emiu.

23. MoJeKyysIpHBI YPOBEHb OPraHU3AIMH KHBOTO
24. Teopus HBOJIIOLMH OPTraHUYECKOTO MUPA.

25. T'umoTe3bl MPOUCXOXKICHHUS JKU3HH.

26. OCHOBHBIE MTOJIOKEHUS TEOPUHU IBOIIOLIUU.

27. HykiieMHOBBIE KHCIOTHI M TEHETUYECKUIA KOI.
28. YenoBek- (heHOMEH IIPUPO/IBI.

29. Buocdepa.

30. ®opmupoBaHUE HOOCHEPHI.

31. TlpeomosneHne YKOJIOTHUECKON KaTaCTPOPBHI.

7. quﬁﬂo-MeTouuquKoe H MaTEPHAIIBbHO-TEXHHYECCKOEC o0ecneuyeHue AUCHUIIJIUHBI

7.1. YueOHas auTepaTtypa:
OcHoBHas:

1. Topenos A.A. Konuenmuu coBpeMeHHoro ecrectBo3Hanus: Kype nexuuii. M., Lentp, 2007
—208 c.

2. TI'pymesunxkas T.I'., Canoxun A.Il. Konnenuun coBpeMeHHOTo0 €CTeCTBO3HAHUA: YueOHOe
rmoco6ue. — M.: Briciias mkoia, 2007. — 383 c.

3. Manunona B.C., KoxxeBHukoB H.H. OcHOBHBIE KOHLIENIIMM COBPEMEHHOI'O €CTECTBO3HAHMUS:
VYuebH. mocobue nist By30B.-M.:AcniekT [Ipecc, 2007. —256 c.

4. Jlyonumesa T.f., Ilurape A.IO. CoBpemeHHOe ecTecTBO3HaHME. Y4. Mmocobue.-M.
«Mapxketunry», 2007. — 160 c.

5. Kapnenko C.X. KoHuenmuu COBpeMEHHOIO €cTeCTBO3HaHUS: YueOHuK.-M. Beicmas
mixona. 2007. - 334 c.

6. Kmuaxk H.IO. Kparkuit xoncmekt nekuuid 1o KCE.- kadenpa coBpemMeHHOTO
ectectBo3Hanus CI16 MHXXOKOH ( ¢unuan B r.YebGokcapsr), 2009.

7.  Koncnekr seknwmii mo KCE. — Coct. Peckas H.B.- CI16: Ansda. 2008.-160 c.

8. Konnenmuu coBpemeHHoro ecrectBo3Hanus. - [log pex. B.H.JlaBpunenko.: M.KOHUTH,
2008.- 303 c.

9. KoHuenuuu coBpeMEHHOIO €CTeCTBO3HAHMUS.: yueOHUK [yt By30B noJ pen.C.M.Campiruna. -
Pocros-n-/1.: ®ennkc, 2008, 2003.-576 c.

10. Jlunosko I1.O. IIpakTukym o ecrectBo3Hanuto — PocroB-ua-Zlony/ ®enukc. 2008.- 320 c.

11. Jlocs B.A. OCHOBBI COBPEMEHHOTO €CTeCTBO3HaHUA. Y4. mocodue. M., UHDOPA, 2007. —
192 c.

12. MacnennukoBa M.C., JIpiooB A.M., IlanomnukoBa T.A. KoHmemnmuu COBpEeMEHHOTO
ecrectBo3Hanus. - CI16, CIToI'MDY. 2008.-283 c.

13. Haiinpim B.M. Konneniuu coBpemMmeHHOTO ecTecTBO3Hanus. M.:Bricias mkoma, 2009.



14. PyzaBun ['.M. KoHumenumu COBPEeMEHHOI'O €CTECTBO3HAHUSA: YUEOHHUK Uil BY30B.-
M.:IOHUTH,2009.-287 c.
15. Topocsn B.I'. Konuenmuu coBpeMeHHOro ectecTBo3Hanus. M.:Bricmas mikomna, 2009.- 208

0) JlonosiHUTEIbHAS:

1. Kanne B.A. «KoHuenmwu COBPEeMEHHOTO €CTECTBO3HAHUsA». Y4eOHHMK moa pena. A.B.
Hepsiruna. Mocksa. «Jlorocy, 2003r.

2. Haitmpim B.M. Hayunas peBomonus u  OuoJIorMYeckoe TMo3HaHue: ¢Guiaocodcko-
MeTooJiorndyeckuii ananus. M.,1987.

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

4. Kimuddopa B. O mpoctpancTBeHHOM Teopun matepuu. M.,1979.

5. A.Ditamrreiin, JI.adensa. OBomonus Gusuku. M.,1965.

6. Bepnanckwuii B.1. XKuoe BemectBo B 6uocdepe». M. Hayka,1999.

7. KapnienkoB C.X. «CoBpeMEHHOTO ecTeCcTBO3HaHuE». M..: AkageMuueckuii mpoekT,2003.

7.2. UaTepHET-pecypchl

HasBanmue pecypca Ccepuika/moctyn
OnekTpoHHas OuOimoTeka oHialiH «EIWHOE OKHO K http://window.edu.ru
00pa3oBaTEILHBIM PeCypcam)
«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru
denepalibHbII o0pa3oBaTeIbHBbIHI MOPTAJI: http://www.edu.ru
YUpEXKJEHUs, NporpamMmbl, cTaHaapTbl, BY3bl, TecThl
EID, TUA
denepanbHbIi LCHTP uH(OpPMaIIMOHHO- http://fcior.edu.ru
oOpa3zoBatenbHbIX pecypcoB (PIINOP)
Pycckas BuptyanbHas OubanoTeKa http://rvb.ru
ExenenenbHuk Haykun U oOpaszoBanms FOra Poccun http://old.rsue.ru/Academy/Archives/
«AKageMus» Index.htm
Hay4nas anekrponHas Oudanoreka «e-Library» http://elibrary.ru/defaultx.asp
DneKkTpoHHO-0nbnmoreunas cucrema [IPRbooks http://www.iprbookshop.ru
DNEKTPOHHO-CIIPAaBOYHAs CHCTEMa JIOKYMEHTOB B http://www.informio.ru
cdepe obpazoBanus «MHpopmHO»
NudopmanmonHo-nipaBoBasi cucrema «KoHCynbTaHT- CereBast BepcHs, JOCTYIIHAa CO BCEX
TLTIOC) KOMITBIOTEPOB B KOPIIOPAaTUBHOW CETH
Uarl'y
O1eKTpoHHO-01OanoTeyHast cuctema «HOpaifm» https://www.biblio-online.ru

7.3. TIporpammHoOe oGecneyeHue

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

Microsoft Office 2007, 2010, 2016

Amntusupycnoe I10 Kaspersky endpoint security
CnopaBouHo-nipaBoBas cuctema “KoHcynbTaHT”

6 Onepanunonnas cucrema Microsoft Windows XP Professional.

7. Taket nmpuknamabix nmporpamm Microsoft Office 2003 Professional.
8. IIporpammuslii npoaykT «AHTHBHpYC Kacnepckoro».

9. Ilporpammusrii mpoaykT FineReader 7.0 Professional Edition.
10. IIporpammuslii npoaykt MATLAB 6.
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7.4. MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
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/

3aHsaTuss TpoBOJATCA B ayauTopusix Ha 30 mocagouHbIX MecT. B OTBeneHHBIX ISl 3aHATUN
ayIUTOPHUSAX UMEIOTCS yueOHbIEe JOCKH JUIsl TpeOyeMbIX BU3yallM3aluii n3araeMoi uHpopmarum.

Kabuner «Konuenuus coBpemenHoro | Cton s mnpenojaBatenst - 1 T, cTyn ais
ecrectBo3Hanus» (Ne304) 386132, PU, | mpenogasatens -1 mr.; gocka - 1 mrt.; cron - 10
r.Ha3panb, ['amyp3ueBckuii okpyr, yi. | T.; ckambsa-20 1mT,. Y4YeOHbIE TOCOOHS IO
MarucrpanbHas, 39a, Kopnyc 3E JUCHMIUTMHAM. TecTbl pyOeXHOro, HUTOTOBOTO
KOHTpOJIA, HamiaHbple 1ocodus, YMK mo
JIMCHUTTNHAM




Pabouast mporpamMma nucuuminHbl «KOHIETITMN COBPEMEHHOTO €CTECTBO3HAHUS COCTABIICHA
B cootBercTBUU ¢ TpeboBanusmMu OI'OC BO nmo nampasnenuto moarotoBku 03.03.02 dusmka,

YTBEP)KJIECHHOTO MPHKa3oM MUHUCTEPCTBa 00pazoBaHus U Hayku Poccuiickoii @eneparyu ot 7
asrycra 2020 r. N 891
[TporpamMmy coctaBui: poueHT kadenpsl «Pusuka» [aiitykuesa 3.X.

[Tporpamma oobpeHa Ha 3acenanuu kadeapsl «DPuznka
[Tporokonm Ne_10 ot « 20 » mas 2024 rona

[Iporpamma ogoOpeHa  Y4eOHO-METOAMYECKHM  COBETOM  (DU3HKO-MaTEMaTHYECKOTO
dakyabTeTa
[Tporokon Ne_9 o1 «22 »_wmas 2024 rona




CpeneHnsi 0 TmepeyTBep:KIeHMH IPOIrpPaMMbl

perucrpanuun H3MEHEeHHH

HA o4epelHONl Yy4eOHBIH Trog H

YyeOHBbIil
romg

Pemenue kadeapor
(Ne mpoTokoia, jaara)

BHeceHHble M3MeEHEHUS

IToamuce 3aB.
kadenpoit




