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1.HOACHUTEJIBHAA 3AIINCKA
1.1. O0mas xapakTepucTHKAa y4eOHOM IUCHUIINHBI

B ocHoBe yueOHOI nucuuriinHbel Ou3nka JEKUT YCTaHOBKA Ha (POPMHUPOBAHUE
y oOydaeMblX CHUCTEMBbI 0a30BbIX NOHATHH (U3UKK U TPEACTABICHUA O
COBpPEMEHHOM (U3MUECKOW KapTUHE MHUpa, a Takke BbIpabOTKa yMEHHUH
NPUMEHATh (U3HUECKHE 3HAHUS KaK B MPO(ECCHOHATBbHON NESATeNbHOCTH, TaK U
JUISl PELIEHUS KU3HEHHBIX 3a1a4.

MHorue nonoxeHusi, pa3BUBaeMble (PU3UKOW, PacCMaTPHUBAIOTCS KAaK OCHOBA
CO3JaHUsl M  KCHOJb30BaHUA HH(DOPMALUMOHHBIX M  KOMMYHHUKAIIMOHHBIX
texHojorut (MKT) — ogHoro u3 Haubonee 3HAYMMBIX TEXHOJOTUYECKUX
JNOCTHKEHUN COBPEMEHHOW LIMBUJIU3ALUU.

®u3MKa JaeT KIHY K NOHUMAHHWIO MHOTOYMCIEHHBIX SIBJIEHUW MU IPOLECCOB
OKpPYXaIoIIero Mupa (B €CTECTBEHHOHAYYHBIX 00JIACTAX, COLMOJIIOTHH, IKOHOMHUKE,
A3bIKE, TUTEpaType U 1p.). B dusuke hopmupyrorcs MHOTHE BUIBI ACSTENBHOCTH,
KOTOpbIE HMMEIT MeETanpeIMETHbIM XapakTtep. K HMM B T1epByr ouepenb
OTHOCSITCSI: MOJICJIUPOBAaHUE OOBEKTOB M MPOIECCOB, NMPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HAHUS, CHUCTEMHO-MH(POPMAIIMOHHBIN aHanu3, QopmyaupoBaHue
TUIO0TE3, aHAJIM3 U CUHTE3, CPaBHEHHE, 0000IIeHNE, CHCTEeMAaTH3alusl, BbISIBJICHUE
NPUYUHHO-CIICJICTBEHHBIX CBSI3€d, MOWCK aHaJoroB, YIpaBJICHHE OOBEKTaMU H
npoueccamMu. VIMEHHO 3Ta JUCHUIUIMHA TO3BOJISIET MO3HAKOMUTBH CTYIEHTOB C
HAay4YHBIMM METOJAMM II03HAHUSA, HAYUYUTh MX OTJIMYATh THUIIOTE3y OT TEOPHH,
TEOPUIO OT IKCIIEPUMEHTA.

®dusuka  UMEeT  O04YeHb  OOJIBIIOE W BCEBO3pacTalollee  YHCIO
MEXIUCLUUIUIMHAPHBIX CBA3€H, IMPUYEM Ha YpOBHE, KaK IOHATUWHOIO aIapara,
TaKk ¥ HMHCTpyMeHTapus. CKa3aHHOE I03BOJISIET paccMaTpuBaTh (U3MKY Kak
METaJUCLMIUINHY, KOTOpas IPENOCTABIIAET MEXKIUCUMIUIMHAPHBIA SA3BIK JUIA
OIMCaHUs HAYYHON KapTUHBI MUpA.

®dusuka SBISIETCS CUCTEMOOOpa3yrouM (aKTOPOM JUIsl €CTECTBEHHOHAYUHbIX
y4yeOHBIX JAMCLUMIUINH, MOCKOJbKY (HU3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE
COJEp)KaHUsl XUMHUH, OuoJoruu, reorpaduu, acTpOHOMHMM U CHELHAJIbHBIX
JUCLUUIUIMH (T€XHUYECKas MEXaHHKa, JJIEKTPOTEXHMKA, 3JEKTPOHHMKA U [p.).
VYuebnas mucnumiuHa DuU3MKa CO3JaCT YHUBEPCAIbHYIO 0a3zy i HM3y4YeHHs
o01IenpopecCUOHANBHBIX U CHEHUANbHBIX AUCHMILUINH, 3aKjiajbiBasg (yHIaMEHT
IUTSI IOCTIEAYIOIIEro 00yUYEHUs CTYIEHTOB.

Obnagast JOTMYECKOM CTPOWHOCTBIO U OMUPAsCh Ha OSKCIEPUMEHTAJIbHbIE
¢dakTel, yueOHas guciuminHa Pusnka ¢GopMUpPYeT y CTYACHTOB MOAIUHHO
Hay4yHOE€ MMPOBO33peHne. Pu3nkKa sABISETCI OCHOBOM YYEHHsI O MaTe€pUaIbHOM
MUpE U peraeT npodeMbl ITOr0 MHUpA.

IIpu ocBoenun cneunanbHoctet CIIO ecTeCTBEeHHOHAYYHOTO NPOPUIA
npogeccHOHAJIBHOr0 o0pasoBanusi Pu3nka u3ydaercsi Ha 0a30BOM YpPOBHe
®I'OC cpennero obmiero oOpa3oBaHUs U YUUTHIBAET CHEU(PUKY OCBauBaeMoil
CIIEIHAIBHOCTH.

Copnepxanue y4eOHON NHCUMIUIMHBI, PEaJu3yeMoe MpU MOATOTOBKE CTYJIEHTOB
[0 CHEUUAIbHOCTAM ECTECTBEHHOHAYYHOIO MNpoQuist NpodhecCHOHATBHOrO
00pa3oBaHus, HE UMEET SIBHO BBIPAKEHHOM MPOQPUIBLHON COCTABISIONICH, TaK KaK
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CHEUUANbHOCTH, OTHOCSIIMECS K 3TOMY MNpoQuiro o0O0y4deHus, HE HMMEIOT
MPEUMYILECTBEHHON CBSI3M C TEM WM HHBIM paszznenoMm (usuku. B pamkax
€CTECTBEHHOHAYYHOT0 MPOQuiIsi NpoPecCHOHATBHOIO 00pa30BaHusl MOBBIIIEHHOE
BHUMaHHE  YAEJIEHO  HW3y4yeHuro  paszznena  «MonekynsapHas — (uU3HKa.
TepMoauHamukay, OTIEIBHBIX TEM pa3jeiia « NEKTPOIUHAMUKA» U OCOOEHHO TEM
HKOJIOTMYECKOT0 COJIEP KaHMsl, IPUCYTCTBYIOLIUX MOYTH B KaXKJIOM pa3Jieie.

Teopetnueckue cBeneHuss 10 (GU3MKE JOMONHSIOTCA JEMOHCTpALUsIMU U
nabopaTopHbiMH pabotamu. [lepeuens 1ab0paTopHbIX pabOT, IEMOHCTPALMI U UX
coJiepKaHNe KOHKPETU3UPOBAHBI B COOTBETCTBUU C 000PYAOBAHUEM, UMEIOILIUMCS
B 1aboparopun «Pu3nKay.

N3yuenne obmieobpa3oBaTebHON yueOHOU AuCHUILTMHBI DU3KKa 3aBepIiacTcs
NnoJBEJIcHNEeM UTOTOB B dopme audEepeHIIMPOBAHHOTO 3aueTa BO 2 CEMECTpPE B
paMKax NMpOMEKYTOYHOU aTrTecTaluu cTyAeHToB B mporecce ocBoenus [IIICC3 ¢
NOJIyYeHHUEM CpPEHEro 00111ero o0pa3zoBaHusl.

1.2. MecTo y4eOHOM IMCHUIIMHBI B Y4eOHOM IJIaHe

VYueOnas aucturiauHa Ousnka sSBIseTCS (PYyHIAMEHTOM €CTECTBEHHOHAYYHOTO
00pa3oBaHusl, €CTECTBO3HAHMS U HAYYHO-TEXHUUECKOTO TpoIriecca.

dusznka Kak Hayka HWMeEeT CBOEH TMpeaMeTHOW 00iacTeio  olmue
3aKOHOMEPHOCTH TPHUPOJBI BO BCEM MHOT00Opa3WM SIBICHUM OKPYXKAIOIIETO Hac
Mupa. XapakTepHble [JI1 COBPEMEHHOW HAyKHM WHTErPallMOHHBIE TEHACHIINU
NPUBEJI K CYIIECTBEHHOMY PaCIIMPEHUI0 00BheKTa (hU3MUYECKOTO HCCIIETOBaHUS,
BKJIIOUass KOCMHMYECKHE fABJIEHUA (acTpodu3uka), SBICHUS B HeApax 3eMid H
IU1aHeT (reogusnka), HEKOTOpble 0COOEHHOCTH SIBIIEHUM KMBOTO MUpPA M CBOMCTBA
KUBBIX OOBEKTOB (OMOduU3MKa, MOJEKyIsapHas Ouosorus), WHGOPMaIMOHHbIE
CHUCTEMBI (TOJYIIPOBOJIHUKH, Jla3€pHAasi U KPUOTE€HHAsl TEXHUKA Kak ocHoBa DBM).
du3nKa Crajla TEOPETUYECKOM OCHOBOM COBPEMEHHOM TEXHUKH U €€
HEOTHEMJIEMOM COCTaBHOM YaCThIO.

OcHoBHOM 3amauedt u3yueHus (U3NKU sBIsETCS (GOPMHUPOBAHUE U PA3BUTHE Y
yU4EHHUKAa HAYYHBIX 3HAHUW M YMEHU, HEOOXOJUMBIX NIl IOHUMAHUS SIBJICHUN U
MIPOIIECCOB, TPOUCXOIAININX B IPUPOJIE, OBITY, I MPOIOKEHUS 00pa3oBaHUs.

ConepxaHue Kaxaoro pasjejia BKIIOYAET TEOPETUYECKUH U MPAKTUKO-
OPUEHTUPOBAHHBI  MaTepual, peaju3yemMbli B  ¢GopMe  JCKIMOHHBIX,
MPAKTUYECKUX U JTaOOPATOPHBIX 3aHATUH.

B  nporpamme  yuTeHBI  OCOOCHHOCTH  COJIEpKaHUS  OOy4YeHHS  TIO
CHEIUATBHOCTSAM €CTeCTBEHHOHAYYHOTO npoduis B yupexaenusx CIIO.

B yae6nom mnane [MIICC3 mecto yueOHOUM muctuiinabl PU3nKa — B COCTaBe
o01reo0pa3oBaTeIbHBIX yUYEOHBIX AUCIUIUIMH IO BEIOOPY, (GOPMHUPYEMBIX U3
o0s13aTenbHBIX TpeaMeTHBIX o0actert ®I'OC cpenHero oodmero oopa3oBaHusI.

1.3. Pe3yabTaThl 0CBOCHHS Y4e€OHOM JUCUMIIIMHBI
OcBoeHue coaepkaHus y4deOHOW AucHuIUiMmHbBl @Pusuka obecreyrnBaeT
JTOCTH>KEHUE CTYACHTaMU CIEAYIOUIUX Pe3yJdbTATOB:
JUYHOCIMHBIX:
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® UYyBCTBO I'OPJAOCTH U YBXKEHUS K UCTOPUHU U JTOCTHXKEHHSIM OTE€YECTBEHHOMN
(pu3nUECKON HAyKH;

e (u3MUECKH T'PaMOTHOE MOBEACHHE B MPO(PECCUOHANBHON NEATEIbHOCTH U
OBITY Mpu 0OpalIEHUU ¢ TPUOOPaMH U YCTPOHUCTBAMU;

® TOTOBHOCTb K MPOAOKEHHIO 00pa30BaHUS U MOBBIICHUS KBaTU(UKAIMU B
n30paHHOM MPOQPECCHOHATIBHON NEATEbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIU
(pu3HUECKUX KOMIIETEHLIUHA B 3TOM;

® yYMEHHE HCIOJIb30BaTh JIOCTHXKEHHUSI COBPEMEHHON (u3nyeckoil Hayku u
(¢u3MUECKUX TEXHOJIOTMHM JUIsi TOBBIIEHUS COOCTBEHHOI'O HMHTEIUIEKTYaJIbHOIO
pa3BUTHs B BEIOpaHHOM NpodecCroHaNbHON NeATeIbHOCTH;

® yYMEHHE CaMOCTOSITENIbHO AO0OBIBaTh HOBBIE 1JIs ce0si (u3HuecKue 3HaHuS,
UCIOJIB3YS JIJISl ATOrO JIOCTYIHbIE UICTOYHUKH UH(POpPMALIUK;

® yYMEHHE BBICTPAaMBATh KOHCTPYKTHBHBIE B3aMMOOTHOILIEHHUS B KOMaHJE IO
pelIeHuo o0LuMX 3a/ady;

® YyYMEHHE YMNpaBIATh CBOCH IO3HABATEIBHOW MAESTENBHOCTHIO, MPOBOIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS,

Memanpeomemnulx:

® JCNOJB30BAHME PANIMYHBIX BHUIOB MO3HABATENHLHON JEATEIBHOCTH IS
pemieHuss (QU3MYECKUX 3a]ady, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHUS
(HaOmrofieHus, OMHUCAHMs, U3MEPEHUs, IKCIEPUMEHTA) ISl U3yYEHUsT Pa3IudHbIX
CTOPOH OKpY>KaroIiei 1elCTBUTEIbHOCTH;

® JCIOJB30BAHME OCHOBHBIX WHTEUICKTYaJIbHBIX OINEpaluii: MOCTAHOBKHU
3aauu, (HOpMyTUPOBAHUS THIOTE3, aHAIM3a U CHHTE3a, CPaBHEHUS, 0000IIeHUS,
CUCTEeMaTH3alliH, BBISABICHHS IPUUYUHHO-CJIEICTBEHHBIX CBs3€il, OUCKA aHAJIOTOB,
dbopMynHpoBaHUS BBIBOAOB I M3YYEHUS PA3JIMYHBIX CTOPOH (HU3MYECKUX
OOBEKTOB, SBICHUM W TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTaJIKUBAThCS B MpodecCuoHaIbHOM cdepe;

® yYMEHHE TeHepUPOBATh UJICH U OMPEILISITh CPEACTBA, HEOOXOIUMBIE IS MX
peanu3anuu;

® YMEHHE HCIOIh30BaTh PA3IUYHbIC UCTOYHUKU JIJISI TIOJY9eHUS (PU3HMUECKON
uH(pOpMaInH, OLEHUBATh €€ JOCTOBEPHOCTH;

® yYMEHHE aHAJU3UPOBATH U MPEJICTABISATH HHPOPMAIIMIO B PA3TUIHBIX BUAX;

e yMeHHE MyOJIMYHO MPEJCTABIATh PE3YJIbTaThl COOCTBEHHOI'O UCCIIEI0BaHUS,
BECTH JAMCKYCCUH, JOCTYITHO M TapMOHMYHO codeTas cojepx aHue U (QOopMbl
npeacTaBIsgeMon nHpopmaiuu;

npeomemmuulx:

e cpopMHpPOBAaHHOCTH TPEACTABICHUH O POIM H MecTe (U3UKH B
COBPEMEHHOM HAay4yHOH KapTUHE MuUpa; MOHMMaHUE (UIUYECKOU CYIIHOCTH
HaOmomaemMbix BO BcenenHoit sBneHuil, pomu Qusukun B (HOpPMHPOBAHUU
Kpyrozopa " (YHKIMOHAJIBHOM TIpaMOTHOCTHM YEJOBEKa JJid  pELICHUs
MPAKTUYECKUX 337124,

® BIAJICHUE OCHOBOIIOJIAraroIUMHU bu3ngecKUMu MOHITHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHaMH M  TEOPHUSIMH; YBEPEHHOE HCIIOJIb30BaHUE
(br3UYeCcKON TEPMUHOJIOTUU U CUMBOJIUKH;
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® BIAJICHHE OCHOBHBIMM METOJIAMHU HAayYHOTO NO3HAHHUSA, HCIOIb3YEMBIMHU B
¢uznke: HAOIIOIEHUEM, ONTMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

e yMeHHd  00palaTbiBaTh  pE3yJbTaTbl  U3MEPEHUH,  OOHApPYKUBATh
3aBUCUMOCTb MEXIYy (U3MUECKUMH BEIMYMHAMH, OOBSICHATH IOJIyYEHHBIE
pE3yNbTATHI U ENIaTh BHIBOABL;

e chOpMHUPOBAHHOCTb YMEHHUSA peliaTh (U3MUYECKUE 3a]1aUH;

e CchOpPMHUPOBAHHOCTb YMEHHUSA MPUMEHATH [OJYYEHHBbIE 3HAHUS s
OOBSCHEHHUS YCJIOBMM MNpOTEKaHUs (PU3NYECKUX SBICHUH B  MPHUPOJE,
npodeccuoHanbHOl cdepe W AIA  NPUHATUS MPAKTHUECKUX pEHIeHUH B
NOBCEJHEBHOM JKU3HU;

e chOpMHUPOBAHHOCTH COOCTBEHHOW MO3MIMHU MO OTHOUIEHUIO K (PU3MYECKOU
UH(OpPMALIMH, TTOTYYaEMOUN U3 Pa3HBIX HCTOUYHUKOB.

2. COJIEP’KAHUE YYEFHOM JUCIUILINHBI
2.1. TemaTu4ecKUH IUIAH U COAEP:KaHHUE YYeOHOM TMCUUIINHBI

KoaunvecTBO yacoB
HA pa3jaen
HanMenoBanue Aynu- | CamocTto

pasnena TOpHAs | sITeJIbHAs
pabota, | pabora,
qac yac

Tembl pasaena

BBenenune 2 1 Tema 1. dusnka — HayKa 0O
npupojie. Pusndyeckue 3aKOHBbI.
OcHOBHBIE AJIEMEHTHI (PU3UYECKOU
KapTUHBI MUPA.

Pasnen 1. Mexauuka 20 4 Tema 1. Kunemaruka.

Tema 2. 3aKOHBI MEXaHUKA
Hrrorona.

Tema 3. 3aKOHBI COXpaHEHUS B
MEXaHUKE.

Paznen 2. 14 9 Tema 1. OCHOBBI MOJIEKYJISIPHO-
MonekyisipHas KUHETUYECKOU TEOPHH.

dusuka. WneanbHbli ras.
TepMmoanHamuka

Tema 2.0OCHOBBI TEPMOJANHAMUKHU

Tema 3. CpoiicTBa  TapoB,
YKUJIKOCTEM, Ta30B TBEPABIX T

Pasmen 3. 28 12 Tema 1. DnexkTpudeckoe moe.
DNeKTpoaAuHAMUKA

Tema 2.3aK0HBI ITOCTOSHHOTO TOKA.

Tema 3.91€KTpUYECKUH TOK B
MOJIYTPOBOAHUKAX

Tema 4. MarautHoe€ 110Je€.

Tema 5.9neKTpoMarHuTHas




WHIOYKINA.

Pasnen 4. Konebauus
U BOJIHBI

14

Tema 1.MexaHnueckue KOJcOaHus

Tema 2.Ympyrue BOJIHBIL.

Tema 3.D5eKTpOMarHuTHBIE
Kosie0aHus

Tema 4.O51€KTpOMAarHUTHBIE
BOJIHBI.

Paszgen 5. Onruka

10

Tema 1.IIpupona ceeta

Tema 2.Bo1HOBBIE CBOMCTBA CBETA.

Pa3nen6. DnemMeHTHI
KBAaHTOBOU (hM3UKHU

10

Tema 1.KBanTOBas OINTHKA.

Tema 2.®uszuka atroma.

Tema 3.@u3nka aTOMHOTO Sapa.

Paznen’. DBoirorms
Bcenennoit

Tema 1.CtpoeHnue u pa3Butue
Bcenennoii.

Tema 2.9BoronNA 3B€3/1.
['unoTte3a MpOUCXOKICHHUS
CoJIHEYHOM CUCTEMBEI

106

50

3. XAPAKTEPUCTUKA OCHOBHBbIX BUJOB
YUYEBHOU JEATEJIBHOCTHU CTYJIEHTOB

HaumeHoBaHue pa3iesa/TeMbl

Buabl yueOHbIX qeiicTBHI

Beeoenue

YMmenus IIOCTAaHOBKH nenen
JESITETbHOCTH, MJIAHUPOBAHUS
COOCTBEHHOH  JIEATENIBHOCTH IS
JIOCTHKEHUS TIOCTABJICHHBIX 11EJICH,

MIpEeJBUICHUS BO3MOXHBIX
pE3yJIbTAaTOB ATUX JIEVUCTBUH,
OpraHu3aly CaMOKOHTPOJIS M OLICHKU
IIOJIyYE€HHBIX PE3YJIbTATOB.

PasButne cnocoOHOCTH SCHO U
TOYHO  M3JaraTb ~ CBOM  MBICJIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY
3peHus, BOCIIPUHUMATh u
aHaJIM3UPOBATH MHEHUS
co0eceTHNKOB,  TpHU3HABAas  MPaBO
JPYroro 4eJ0BeKa Ha NHOE MHEHHUE.

[IpousBenenue VU3MEpPEHUS
bu3MYecKUX BEJIMYMH U  OIICHKa
TPaHULIbI MIOTPEMTHOCTEN U3MEPEHU.

[IpencraBienue TPaHUILIbI
MOTPEITHOCTEN W3MEpEHUN IpU
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NOCTPOEHUU Tpa(UKOB.

YMeHHue BbICKA3bIBATh TUIIOTE3BI IS
00BbsCHEHHsI HAOI0JaEMbIX SBJICHUM.

Ymenue rpeanaraThb MOJEIN
SIBJICHUU.

VYka3aHue TrpaHULl [PUMEHUMOCTHU
(bU3HUECKUX 3aKOHOB.

N350xeHue OCHOBHBIX IIOJIOKEHUHN
COBPEMEHHOM HAyYHOU KapTUHBI MUpA.

[IpuBenieHME TPUMEPOB  BIWSAHUSA
OTKpbITUH B (U3MKE Ha Mporpecc B
TEXHUKE U TEXHOJOTUH MPOU3BOACTBA.

Hcnons3oBanue HWHTepHera  1uis
novcka HHGOpMaIUK

Paszoen 1. Mexanuka

Tema 1. Kunemamuka

[IpencraBnenue MEXaHUYECKOTO
JIBUOKEHUSA Tena YpaBHEHUSAMU
3aBUCUMOCTU KOOPJAWHAT U MPOEKIHEH
CKOPOCTH OT BPEMEHH.

[IpencraBneHue MEXaHUYECKOTO
JIBYOKEHUS Tena rpadukamMu
3aBUCUMOCTHU KOOPJAWHAT U MPOCKIHEH
CKOPOCTH OT BPEMEHH.

Onpenenenue KOOpAUHAT
MPOUJEHHOTO MYyTH, CKOPOCTH |
YCKOpeHUs Tena 1o  rpadukam
3aBUCUMOCTH KOOPJIMHAT M TMPOCKIMI
CKOpPOCTH OT BpeMmeHu. OmnpenesieHue
KOOpJIMHAT MIPOUJICHHOTO MyTH,
CKOPOCTM U YCKOpEHHUsI Tejla TIo
YPaBHEHUSAM 3aBUCHUMOCTH KOOpPJIHMHAT
Y MIPOEKIMN CKOPOCTH OT BPEMEHMU.

[IpoBenenue CPaBHUTEIBHOTO
aHanmn3a PaBHOMEPHOIO 151
PaBHONIEPEMEHHOTO JIBMYKCHUM.

VYkazanue VCIIOJIb30BaHUsA
MOCTYIIATEIbHOTO M BPAIIATEIBHOIO
NIBIDKEHUN B TEXHHUKE.

[IpnoOperenne omnbiTa pabOThl B
rPyNne C BBITOJHEHUEM pPa3JIUYHbBIX
COLIMAIBbHBIX POJICH.

Pa3paGoTka BO3MOXXHOM CHCTEMBI
JIEUCTBUA W KOHCTPYKUHMM IS
DKCIEPUMEHTAJIBHOTO  ONPEAEIICHUS
KMHEMATUYECKUX BEJIMYKH.




[IpeacraBnenue uHPoOpMaMK O
BUJIaX JABUIKECHUSI B BUJIC TaOJIUIIbI

Tema 2.3axonvt coxpanenus
8 Mexauuxe

[IpuMeHeHne 3aKOHAa COXpPAaHECHUs
VMILYJIbCa IS BBIUNCIICHUSA
U3MEHEHUN CKOPOCTEH Tel MpU HX
B3aUMOJICUCTBUAX.

N3mepenue  paboTel  cull |
U3MEHEHUE KHUHETUYECKOM DHEPrUu
Tena.

Bbrunciienne  paboThl cuil U
U3MEHEHUS KHUHETUUYECKOM DHEPrUu
Tena.

Brruucienue MMOTESHIINAJILHOU
SHEPTUHU TEJ B TPABUTAIMOHHOM TOJIE.
Onpenenenue IMOTEHIINAJILHOUN

DHEPTUU YNpyro AeGopMUPOBAHHOTO
Tela MO M3BECTHOM nedopmanuu u
KECTKOCTH Tea.

[IpumeHeHue 3aKoHa COXpaHEHUs
MEXaHUYECKOW 3HEPTUU MpHU pacderax
pe3yabTaTOB  B3aUMOJEUCTBUI  Ten
I'PaBUTALIMOHHBIMU CHJIAMU U CHUJIAMH
YIPYTOCTH.

VYka3aHue TpaHULl NPUMEHUMOCTH
3aKOHOB MEXaHUKH.

VYkazaHue yueOHBIX JUCLUIUIUH,
IPU U3YYEHUU KOTOPBIX UCTIOIB3YIOTCS
3aKOHBI COXpaHEHMsI

Pa3zoen 2.0Ocnogvl monexynapHotl
QdusuKU U MepmMoOUHAMUKU

Tema 1. OcHosbl monexkynapHo-
Kunemuyeckou meopuu. MoeanvHwiii
2as.

Brimonnenue HKCIIEPUMEHTOB,
CITyKaIIuX TUTST 000CHOBaHUS
MOJICKYJISIPHO-KMHETUYECKON  TEOpHH
(MKT).

Pemienue 3amad ¢ NpUMEHEHHEM
OCHOBHOT'O YpPaBHEHMUSI MOJEKYJISPHO-
KUHETUYECKON TEOPUH I'a30B.

Onpenenenue napaMeTpoB
BEILIECTBA B ra3000pa3HOM COCTOSIHUU
Ha OCHOBAaHMM YPAaBHEHHSI COCTOSIHUSA

WJICATBHOTO rasa. Onpenenenue
MapaMeTPOB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM U MPOUCXOIAIINX

MPOIIECCOB MO rpadukaM 3aBUCUMOCTH
p (1), V (D), p (V).
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DKCIEpUMEHTAIBHOE HUCCIEI0BaHUE
3aucumoctu p (T), V (T), p (V).
[IpencraBnenne B BHIE TpadUKOB

U30XOPHOTIO, U300apHOTO u
U30TEPMHUIECKOTO MPOIIECCOB.
Brruucnenue CpelHen

KUHETUYECKOM DHEPruU  TEIJIOBOIO
IBW)XCHUSL MOJIEKYJl II0 H3BECTHOMN
TEMIIEPATypPE BELIECTBA.

Bricka3piBaHue TUIIOTE3 IUIsL
00BbsICHEHHsI HaOJII0/IaeMbIX SIBJICHHIA.
VYkazaHue rpaHull IIPUMEHUMOCTH
MOJEIN «UJEAIBHBIA Ta3» U 3aKOHOB
MKT

Tema 2.0OcHnosbl mepmoOuHAMUKU

M3MepeHre KOJHMYECTBAa TEIUIOTHI B
mpoleccax —Temonepenayd. Pacuer
KOJIMYECTBA TEIUIOTBhI, HEOOXOIMMOTO
TUTSE OCYIIECTBIICHUS 3aJIaHHOTO
npolecca ¢ Teronepenaveit. Pacuer
U3MEHEHHS] BHYTPEHHEW >HEpruu Ted,
paboThl ¥ TEPEeIaHHOrO KOJUYEeCTBa
TEIUIOTHI C HCIIOJIb30BAaHUEM TMEPBOTO
3aKOHA TEPMOJIMHAMUKHU.

Pacuer  paboTel, coBepIlIEHHOMN
ra3oM, Mo TpauKy 3aBUCUMOCTH P
(V).

Breruucnenue paboThI rasa,
COBEPIIECHHOMN pu U3MECHECHUU
COCTOSIHUA 10 3aMKHYTOMY IIHKITY.
Brruucnienne KIIJ[ npu coepuieHnun
ra3oM paboThI B IPOIECCaX N3MEHECHHUS
COCTOSIHUA TI0 3aMKHYTOMY IIHKITY.
OObsicHEeHHE TPUHIIMIIOB  JCHCTBUSA
TEIUIOBBIX ~ MamuH. JlemoHcTpanus
pomn  QU3MKK B CO3JaHUH U
COBEPIIICHCTBOBAHHH TETUTOBBIX
JIBUTATCIICH.

W3nokeHne CyTH DKOJIOTHYECKHUX
npoOieM, OOyCIIOBICHHBIX pPabOTOM
TEIUIOBBIX JBUTATENICH M MPEAJIOKCHHE
NyTH WX PEUICHHs. YKa3zaHWe TpaHUI]

IMPUMCHHUMOCTH 3aKOHOB
TCPMOJNHAMUKH. YMmeHue BCCTH
Auaior, BBICITYIIINBATDb MHCHHUC

OIIIIOHCHTA, Y4aCTBOBATh B IHMCKYCCHU,
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OTKPBITO BBIpaXKaTb M OTCTAUBATH
CBOIO TOUYKY 3pEHHS.

VkazaHue ydeOHBIX JUCUUIUIMH,
IIPU HU3YYEHUH KOTOPBIX HCIIOIB3YIOT

y4eOHBIN Marepuai «OCHOBBI

TEPMOJIMHAMUKI
Tema 3. Csouicmea napos, N3mMepeHne BIIAXKHOCTH BO31yXa.
JHcuoKocmell, 2a308 meepovix mei Pacuer KOJIMYECTBA TEIJIOTHI,

HEOOXOAUMOI0 JUIsl  OCYIIECTBICHUS
mpolecca Mepexoja BelecTBa M3
OJIHOTO arperatHoro COCTOSIHUSL B
JpyToe.

DKCMEPUMEHTAIBHOE HCCIIEI0BAHUE
TEIUIOBBLIX CBOMCTB BEIIECTBA.

[IpuBeneHue IPUMEPOB
KaMWUIAPHBIX ~ SIBIEHUM B OBITY,
MPUPOJIE, TEXHUKE.

HccnenoBanue MEXaHNYECKUX
CBOMCTB TBepAbIX Tea. IlpumeHeHue
bU3UYECKUX TIOHATHW W 3aKOHOB B
ydeOHOM Marepuae
po¢eCCUOHATILHOTO XapaKTepa.

HUcnonw3oBanue HWHTepHeTa 4
noucka uHpopMaIuu o pazpaboTkax u
MIPUMEHEHUSIX COBPEMEHHBIX TBEPIBIX
1 aMOp(HBIX MaTEPHAIIOB

Pa3zoen 3. dnexkmpoounamuxa

Tema 1. dnexmpuueckoe noine.

Briuucnenne cuil B3auMOJENCTBUS
TOYEYHBIX JICKTPUUECKUX 3aPsJI0B.

Brrancienue HaINpsHKEHHOCTH
AJEKTPUYECKOTO  TMOJISI  OJHOrO |
HECKOJIBKMX TOYEYHBIX AJIEKTPUUECCKUX
3aps/10B.

Breruncnenue NOoTeHIIAajia
AJEKTPUYECKOTrO  TMOJISI  OAHOIO |
HECKOJIBKMX TOUYEYHBIX JIEKTPUUECCKUX

3aps110B. Nsmepenne Pa3HOCTH
MTOTEHIINAIOB.

N3mepenne SHEPrUu
AIEKTPUYECKOTO TOJISI  3apSKEHHOTO
KOHJIEHCATOpa.

Breruncnenue DHEPIrUU
ANEKTPUYECKOTO TOJISI  3apSKEHHOTO
KOHJIEHCATOpa.

Pa3paboTka 1mjaHa ©W BO3MOXKHOMH
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CXEMBI NEeNCTBUU
DKCIIEPUMEHTAIIBHOTO OIPEICIICHUS
DJIEKTPOEMKOCTH  KOHJEHcaTtopa U

JURIIEKTPUYECKON MIPOHUIIAEMOCTHU
BELIECTBA.
IIpoBenenue CPaBHUTEIBLHOTO
aHayu3a IPaBUTALIMOHHOTO u
AJIEKTPOCTATUYECKOTO MMOJIEU
Tema 2. 3axoHbl NOCMOAHHO20 N3mepenne MOIIHOCTH

moka.

ANEKTPUYECKOro  Toka. V3mepenue
DOJIC u BHYTPEHHEr0 CONPOTUBICHUA
MCTOYHHUKA TOKA.

BrInosiHeHre pacyeToB CUJIbI TOKA U
HaTPsHKESHUH Ha ydacTkax
anekTpuueckux nemnei. OobscHeHUE Ha
IIPUMEpPE  DJIEKTPUUECKOM Lenu C
nBymsi uctounukamu toka (DC), B
KaKoM cityyae UCTOYHUK
AIIEKTPUUYECKONW HHEprum padoTaeT B
peXHUME TeHepaTropa, a B KakoM - B
pexXuMe moTpeduTes.

Omnpenenenue TeMmmIepaTypbl HHUTH

HaKaJIMBaHUS. N3mepenue
AIIEKTPUYECKOTO 3apsijia dJIEKTPOHA.
Tema 3. Dnexmpuueckuti mox [IpoBenenue CPaBHUTEIBHOTO
NOTYNPOBOOHUKAX aHaM3a TMOJYIPOBOIHUKOBBIX JTHOIOB
U TPUOJOB.
CHstue BOJIbTAMIIEPHOU

XapaKTEePUCTUKHU TUOJIA.
HUcnonw3oBanue HWHTepHeTa 114
noucKka WHPOPMAIUA O TEPCIEKTHBAX

pa3BUTHSA IIOJTYIPOBOAHUKOBOM
TEXHHKH.
YcranoBka IIPUYUHHO-

CJIEJICTBEHHBIX CBA3EH

Tema 4. Macnummnoe noe.

N3mepeHne MHAYKIUU MarHUTHOTO
1OJISI. Brruucnenue CHII,
JEUCTBYIOIIMX HA MPOBOJHUK C TOKOM
B MarHUTHOM Tosie. Beluucnenue cui,
JEUCTBYIOIIMX HA  DJIEKTPUYECKUM
3apsii, JBWKYIIMICS B MAarHUTHOM
noJie.

OObsicCHeHHE MNpUHIIUINA JACHUCTBUS
FEHEepaTopa »JJIEKTPUYECKOTO TOKa U
AIIEKTPOU3MEPUTENIBHBIX  MPUOOPOB.
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OObsicHeHMEe  NpUHIMOA  JeHCTBUSA
Mmacc-crekrporpadga, YCKOpUTENEN
3apsoKeHHBIX  4dactull. OObscHeHHe
pOJIM  MArHUTHOrO TmoJigA 3eMJId B

KU3HU pacTeHUH, KUBOTHBIX,
YEJI0BEKA.
Tema 5.2nekmpomacnummuas Hccnenosanue SIBIICHUI
UHOYKYUSL. 3JIEKTPOMArHUTHOU WHAYKIWH,
CaMOMHAYKIIHH.

Brraucnenue OHCPTUM MArHHUTHOTO
IIOJIA

[IpuBenenue IIPUMEPOB
MIPAKTUYECKOTO IIPUMEHECHUS
M3YYEHHBIX SIBJICHUU, 3aKOHOB,
puOOPOB, YCTPOUCTBR.

[IpoBenenue CPaBHUTEIBLHOTO
aHajan3a CBOMCTB

AIEKTPOCTATUYECKOTO0, MAarHUTHOTO H
BUXPEBOIO JIEKTPUUECKUX TIOJIEH.

OOmbscHEHHE Ha npuMepe
MarHuTHBIX SBICHUN, TTOYeMy (PU3UKY
MO>KHO paccmaTtpuBaTh KaK
METAAUCHUIUINHY
Pa3zoen 4. Konebarnus u eonmol
Tema 1.Mexanuueckue xonebanus HUccnenoBanue 3aBUCUMOCTH

nepuo/a Kojie0aHui MaTeMaTHIECKOTO
MasgTHHKA OT €ro JJIWHBI, MAacChl H
aMILTUTYIBI KOJIEOaHU.
HccnenoBanue 3aBUCUMOCTU MEpUOAA
KoJieOaHul Tpy3a Ha MPYXHUHE OT €ro
MacChl M  JKECTKOCTH  MPY>KHUHBI.
Breruucnenue mepuonma  KoJieOaHMMA
MaTeMaTHYECKOI0 MasgTHUKA I10
W3BECTHOMY 3HAQYEHHUIO €ro JIJIMHBL.
Breruucnenue mepuonma  KoJjieOaHMMA
rpy3a Ha MpYyXHHE II0 HM3BECTHBIM
3HAUCHUSIM €ro MacChl M JKECTKOCTH
MPY>KUHBI. BripaboTka HaBBIKOB
BOCIIPUHUMATD, aHaJIU3UPOBATh,
nepepadbaTeIBaTh n MIPEBABIATD
HHpOpMAIIUI0O B  COOTBETCTBHUH C
IMOCTaBJIEHHBIMH 3a1aYaMH.
[IpuBeneHue IIPUMEPOB
aBTOKOJICOATEIILHEIX ~ MEXaHMYECKHUX
cuctem. IIpoBenenue kiaccudukaiuu
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Kosie0aHui
Tema 2. Ynpyeue 6onnvl. N3mepeHne IIMHBI 3BYKOBON BOJIHBI
o pe3ynbTaTtam HaOII0/ICHUM
UHTEP(PEPEHLINH 3BYKOBBIX BOJIH.
Habmonenue u 00BsICHEHHE
SIBIICHUI UHTEepEpEeHIINN u
T PaKIIA MEXaHHUECKUX BOJIH.
[IpencraBnenue oOnacreit
pUMEHEHUS yJIbTpa3ByKa u

MEPCIEKTUBBl €r0 HCHOJIb30BAHUSA B
pPa3JIMUHBIX 00JACTAX HAYKH, TEXHUKH,
B MEIUIIUHE.

N3noxeHne CyTH HKOJOTMYECKUX
npoOJieM, CBSI3aHHBIX C BO3JICHCTBHUEM
3BYKOBBIX BOJIH HA OPraHM3M YEJIOBEKa

Tema 3.2nexkmpomacnumusie
Konebanus

Habmronenue OCLIJIJIOTpaMM
TapMOHHMYECKUX KOJICOAHWM CUJIbI TOKA
B LICIIN.

HBMCpeHI/Ie AJICKTPOCMKOCTH
KOHIACHCATOPA. I/I3M€p€HI/I€
HHAYKTUBHOCTDb KaTYyIIKH.

HCCJ’IGI{OBaHI/Ie SABJICHUSA
QJICKTPHUICCKOTO PE30HaHCa B

MOCJIEI0BATEIHLHOM 1ENH.

[IpoBeneHne  aHaJOTHMM  MEXIY
busznuecKuMu BEJIMYMHAMU,
XapaKTEPU3YIOIIMMU MEXAHUYECKYIO U
DIIEKTPOMArHUTHYI0  KosieOaTenbHbIe
CHUCTEMBL.

Pacuer 3HaueHMid CHIBI TOKa |
HalpsDKEHUST Ha  3JEMEHTaX LeNu
IIEPEMEHHOI0 TOKA.

HccnenoBanne nmpuHOMNA JEUCTBUSA
Tpa"chopmMaropa. UccnenoBanue
OpUHIMIIA  JCUCTBHUS  TreHepaTopa
MIEPEMEHHOI0 TOKA.

Ucnonw3oBanue HWHTEepHeTa 114
noricka WHMOPMAIIMU O COBPEMEHHBIX
croco0ax rmepeaadn dICKTPOIHESPTUH

Tema 4.OnekmpomacHummole
BOJIHUL.

OcylilecTBiaeHUE paguoNnepeaadun U
panuonpuema. VccnenoBanue CBONCTB
AJIEKTPOMATHUTHBIX BOJIH C MOMOIIBIO
MOOMJIBHOTO TesedoHa.

Pa3BuTre 1HEHHOCTHOTO OTHOUIEHHUS
K U3y4aeMbIM Ha Yypokax (GU3UKH
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o0beKTaM ¢ OCBauMBAac€MbIM BHIaM
JICATSIILHOCTH. OOsbsicHeHUE
MPUHIUITHATBHOTO PA3INIHsI IPUPOIBI
YIOPYTUX U 3JICKTPOMATHUTHBIX BOJIH.
N3noxeHne CyTH  DKOJOTMUYECKHUX
npoOseM, CBSI3aHHBIX c
ANIEKTPOMArHUTHBIMH KOJICOAHUSIMH U
BOJIHAMMU.

OObsicHeHuE poinu
AIEKTPOMArHUTHBIX BOJTH B
COBPEMEHHBIX UCCJIeIOBaHUAX
Bcenennoi

Paszoen 5. Onmuxa

Tema 1.Ilpupooa ceema

HpI/IMeHeHI/Ie Ha TIPAKTHUKC 3aKOHOB
OTPAXCHUA U MPCIIOMIICHUA CBCTA IIPHU

PCUICHUU 3aaad. OHpe}IGHCHI/IG
CIICKTPAJIbHBIX I'paHuI]
9YBCTBUTCJIIBHOCTHU YCIOBCUYCCKOI'O
rjiasa.

YMeHue CTpOUTh  HM300paKECHUS
MPEIMETOB, JaBaE€MbI€ JIMH3AMMU.

PacdeT paccTosiHMs OT JMH3BI J0
H300paXeHus MpeIMeTa.

PacueT onTruueckoi CHIbI JIUH36I.

N3mepenue (GoKyCHOTO pacCTOSHUS
JIMH3EL.

HcnpiTanne MoJiesiel MUKPOCKOIIA U
TeJaecKoIa

Tema 2.Bonnoswsle ceoticmea ceema.

HaOmnronnenue SIBJICHUS
UHTEeP(EPEHIIMN  AJIECKTPOMArHUTHBIX
BOJIH.

HaGmronenne siBneHus audpakiuu
AJIIEKTPOMArHUTHBIX BOJIH.

HabGmroneHue sBICHHS MOISPU3AUT
AJIIEKTPOMArHUTHBIX BOJIH.

N3Mepenne AuHbl CBETOBOM BOJIHBI
0 pe3yJIbTaTaM HaOII0ICHUS

SIBIICHUS uHTepEepPEHIINH.
HaOmionenue  saBiaeHuss audpakiyu
CBeTA. HaOmronenue SIBJICHUSA

MOJApU3AIMA W JUCHEPCHU  CBETA.
[Touck pa3auuuii U CXOJACTBA MEXKIY
TA(QPaKIUOHHBIM M JUCTIEPCHOHHBIM
CIICKTPAMHU.

[IpuBeneHre NPUMEPOB TMOSBICHUS
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B IPUPOAE M HCIOJB30BAHUSA B
TEXHUKE SIBJICHUNA UHTepEepeHIuH,

nudpaxuuu, OIS PU3aLAN Hu
aucnepcun  ceera.  llepeumncnenue
METOJIOB MMO3HAHUS, KOTOPBIE
HCIIOJIb30BaHBI npu M3y4YECHUU

YKa3aHHBIX SIBIICHUMN

Paszoen 6. Dnemenmul kK6anmoeou
Qusuxu

Tema 1.Keanmosas onmuka.

HaGmonenne (orosnekTpuyeckoro

addekra. OOBbsicHeHHE 3aKOHOB
CronmeToBa Ha OCHOBE KBAaHTOBBIX
IIPECTABICHUN.

Pacuer MaKCHUMaTbHON

KAHETHYECKOH DHEPrUH 3JIEKTPOHOB
npu GoTodsiekTpuueckoM 3 dexre.

Onpenenenue  paboThl  BBIXOJA
JNIEKTPOHA MO TpaduKy 3aBHCHMOCTH
MaKCUMAaJIbHOU KUHETUYECKOU
9HEpruu (OTOAIEKTPOHOB OT YACTOTHI
cBera. M3mepenme paboThl BBIXOAA
AIIEKTPOHA.

[lepeuncnenue npuOoOpoB
YCTAaHOBKH, B KOTOPBIX MPUMEHSETCS
0e3uHEepIIMOHHOCTD oTod(hdekTa.

OObsicHeHUE KOPIYCKYJISIPHO-
BOJIHOBOTO Tyanu3mMa CBOWCTB
(GhOTOHOB.

OObsicHeHME  poJId  KBAHTOBOW
ONITUKH B Pa3BUTHH COBPEMCHHOMN
busnku

Tema 2. Quzuka amoma.

Habaronenue JIMHEHYaTBIX
CIIEKTPOB.

Pacuer yacTOTBI M AJIWHBI BOJIHBI
UCITyCKAaeMOTO CBE€Ta TPH Iepexoie

aToMa BOJIOPOJA u3 OJTHOTO
CTAI[MOHAPHOTO COCTOSHUSA B JIPYTOE.
OOBbsicHeHHE MPOUCXOKICHUS

JIMHEWYATOrO CIEKTPa aToMa BOAOPOAA
W pa3duusl JIMHEWYAThIX CIIEKTPOB
pa3JIUYHBIX T'a30B.

HccaenoBanue JIMHEMYATOTO
CIIEKTpA.

HccnenoBanue MpUHITMIIA PaOOTHI
JIIOMHUHECIICHTHOM JIAMITBI.
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Habmonenue u 00BsICHEHHE
IIpUHLIUIIA JEUCTBHUS J1a3epa.
IIpuBenenue IIPUMEPOB

UCIIOJIB30BaHMA J1a3epa B COBPEMEHHOM
HayKe U TEXHUKE.

Hcnonb3oBanue HMHTepHera 1A
novcka MHGOPMALMK O MEPCIEKTUBAX
IIPUMEHEHHS J1a3zepa

Tema 3. Quzuxa amomnozo aopa.

HaGntonenue TpekoB aiibda-4acTHil
B kamepe Buibwcona. PeructpupoBanue
SJIEPHBIX M3JIYYCHUH C TOMOIIBIO
cuerunka [ errepa.

Pacuer »Heprum CBSI3U aTOMHBIX
anep.

Omnpenenenue 3apsia U MacCOBOTO
YKclia aTOMHOTO Si7[pa, BO3HUKAIOIIETO

B pe3ysbTare PaOaKTHBHOTO
pacmaja. Breruuciieane DHEPIHH,
0CBOOOKIArOIIEHCS npu

paauoaKTUBHOM pacnaje.

OnpeneneHue NPOAYKTOB SAECPHOM
peaKkiuu.

Beruucnenue SHEPIHH,
OCBOOOXKJAWOIIEHCST  TPH  SIAEPHBIX
peakiusax. IloHMMaHue NpeuMyIIEeCTB
U HEJIOCTAaTKOB HCIIOJIb30BaHUs
aTOMHOM DJHEPrUM HUOHU3HPYIOIIHNX
U3JIy4YeHUH B MPOMBIIUICHHOCTH,
MEJIULIUHE.

W3noxeHne CyTH SKOJOTHYECKUX

po0JieM, CBSI3aHHBIX v
OMOJIOTHYECKUM JIEMCTBUEM
PaIuOaKTUBHBIX M3Ty9ICHUM.
[IpoBenenue KJ1accu(puKaIum
AJIEMEHTApPHBIX  YacTUI[ MO  HX
bH3UICCKUM XapaKTePUCTHKAM

(Macce, 3apsAny, BpPEMEHU >KU3HH,
CIIMHY U T.1.).

[loHuMaHue [EHHOCTEW HAYYHOTO
MO3HAHWS MHpa HE BOOOIIE I
YeJI0BEUECTBA B LIEJIOM, a JIJIsl KaX0ro
oOyJaromerocs JHWYHO, IIEHHOCTEH
OBJIAJICHUS METOJI0M Hay4HOTO
MO3HAHUS JUISI JTIOCTMDKCHHsS yCIiexa B
J1000M BHJIC MIPAKTUYECKOMN
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ACATCIBHOCTU

Paszoen 7. D6onoyus Beenennoti

Tema 1.Cmpoenue u pazsumue
Bcenennoii.

HaGmonenue 3a 3Be3namu, JIyHoil u
IUTAHETAMHM B TEJIECKOIL.

HaGntoneHne COJIHEYHBIX NSTEH C
NOMOIIBIO TEJIECKONa W COJIHEYHOTO
JKpaHa.

Hcnonb3zoBanue HMHTepHera  miis
MOMCKA M300paXEHUNH KOCMUYECKUX
00beKTOB M uH(popManmuu 00 ux

0COOEHHOCTSIX O6cyxaenue
BO3MOXKHBIX  CIICHAPUEB  DBOJIOLIUU
Bcenennon. Hcnons3oBanue

WNHTepHeTa M MOMCKa COBPEMEHHOM
uHpopMalu o pa3BuTuU BceeneHHoil.
Onenka uHbOpPMAIMU C TO3UIHMH €€

CBOMCTB: JIOCTOBEPHOCTH,
00BbEKTUBHOCTH, MIOJTHOTHI,
aKTyaJbHOCTH U T.J.
Tema 2.26onoyus 36e30. [ unomesa Boruncienue SHEpIuu,
npoucxoxcoenus ConHeuHol cucmemul | OCBOOOXIatoIencs npu
TEPMOSIIEPHBIX PEaKIUsX.
dopmynupoBKa npobiem

TEPMOSIICPHOIN SHEPTETUKHU.

OOBsICHEHHE BIMSHUSA COJTHEYHOM
aKTUBHOCTH Ha 3eMJIIO.

[loHuManue poiM  KOCMHUYECKHX
UCCIICIOBAaHUM, WX  HAy4YHOTO0 W
SKOHOMHUYECKOTO 3HAYCHHUS.

OOcyxIeHHe COBPEMEHHBIX THUITOTE3
0 MIPOUCXOKICHUN CosHeuHOM
CHUCTEMBI

4. YYEBHO-METOJNYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMbI
OcBoeHnure mporpaMMbl YyueOHOM AUCHMIUTUHBI «Du3nKka» mpesnogaraeT HaaIu4due
y49eOHOW ayAuTOpHHM 11 TIPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHI

CEeMHHAPCKOTO TUIIa
OoOopynoBanmue:

Okpad anda npoekropa Digis (upuna 160 cm)

Hoyt0yk npenonasatenst HP 15SDB0098UR

HaGop paeMoHcTpanmoHHOrOo 0OOOpYIOBaHUSI W Yy4e€OHO-HArJSIIHBIX MOCOOMHIA,
o0ecrieunBaroIINe TEMATUYECKHE ULTIOCTPALIMU 110 JUCHHUILIIUHE.
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. ®m3uka : 10 kmacc; yuyeOHUK s oOmIeoOpa3oBaT. OpraHu3anuii; 0a30BBIM U
yray6i. ypoBHu / Mskuies, ['ennanuii Slkosnesud, byxosuies, bopuc bopucosuuy,
Corckuit, Hukonait Hukonaeuu ; mox pea. H.A. TlapdentbeBoit. - 7-¢ usm. -
Mockaga : [IpocBemenue, 2020. - 432 c. : wi. - (Knaccuueckuit kypce). - ISBN 978-
5-09-074278-8

. Msakumes, I'.5I. ®usuka : 11 knace; yueOHUK 1 0011€00pa3oBaT. OpraHu3aIui;
0a30BbIi U yriny0s. ypoBHu / Mskumies, ['ennannii Akosnesuy, byxosies, bopuc
bopucosuu, Yapyrun, Buktop Makcumosud ; moxa pea. H.A. IlapdentreBoit. - 8-¢
m3a. - Mockga : IIpocsemienune, 2020. - 432 c. : un. - (Kmaccuueckuit kypce). -
ISBN 978-5-09-074279-5

HuTepHeT- pecypcsol

1. http://www.edu.ru - ¢penepanbHblii mopran «Poccuiickoe oOpazoBaHUEH
2. http://vip.km.ru/vschool/- Buptyanpras mkona Kupmmria uw Medonus

(MeTonnueckue MaTepuaibl, busnueckue aHnMaluH, WHTCPaKTHUBHBIC
yIpaXKHEHUs).

3. http://www.cacedu.unibel.by/partner/bspu/pilogic - MIPOrPaMMHO-
METOIUYCCKHIM KOMILIEeKC "AKTHBHAs pu3nka'.

4. http://schools.techno.ru/sch1567/metodob/index.htm - BUPTYaJIbHOE

METOMYECKoe OOBheANHEHNE yuHuTeNneld (U3MKU, aCTPOHOMHUH M €CTECTBO3HAHMS.
MeTonuueckuii CipaBOYHUK yuutensi Guzuku. bombimas mogdbopka METOIUIECKUX
pa3pabOTOK yuyuTeNnel, TeCThl K YypokaMm. Marepuanbl 1O OCOOEHHOCTH
npenoAaBaHusi (U3MKU B KJaccax pas3IMYHOro mOpoduiss U HCMIOJIb30BAHUIO
KOMIIBIOTEPOB Ha Ypokax (DU3UKH, JEMOHCTPALMOHHBIA U J1abOpaTOpPHBIN
AKCIIEPUMEHT U JP.


http://biblioclub.ru/index.php?page=book&id=575457
http://biblioclub.ru/index.php?page=book&id=487974
http://www.edu.ru/
http://vip.km.ru/vschool/
http://www.cacedu.unibel.by/partner/bspu/pilogic
http://schools.techno.ru/sch1567/metodob/index.htm
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5. http://www.biblioclub.ru — Dnexkrponno-oubiaroTeunas cucrema (IBC).
VYHuBepcuteTckasi OMOIMOTEKa OHIIAMH.



http://www.biblioclub.ru/
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