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HOACHUTEJBHASA 3AITMCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHUS
OCHOBHOM 00pazoBarenbHOM mporpammbl, npeacraBieHubix B ®I'OC COO, a
Takke ¢ yu€toM denepanbHoi pabouelt nporpammel BocnuTanus u Konmenimm
npernojaBaHus  ydeOHoro mpeamera «@Puszmka» B 00pa3oBaTeNbHBIX
opranmszanusax  Poccuiickon ~ ®dexepaunu, — peaqu3ylOLIMX  OCHOBHBIC
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢uzuke omnpenenser o0sA3aTeNbHOE MPEIMETHOE
coJiep>KaHue, YCTaHABIMBAECT PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3yUeHUs
TEM M pa3/efioB Y4yeOHOro mpeaMera C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX CBA3€H, JIOTMKM Yy4e€OHOro MpoIEecca, BO3PACTHBIX
ocobeHHoctel obyuaronuxcs. [Iporpamma no ¢usuke Aa€T npeacTaBieHUE O
HeJsIX, COAEpKaHuU, OOIIeld cTpaTernu OOy4YeHHUs, BOCIUTAHUS U PA3BUTHUA
oOy4Jaromuxcs cpeacTBaMu ydyeOHoro npeaMera «Pusnka» Ha YriiyOIEHHOM
YpOBHE.

N3yuyenue kypca Qu3uku yrayOoa€HHOTO YpPOBHS MO3BOJISIET Peain30BaTh
3a/1a4u MpoeCcCUOHANbHOM OPUEHTALIMU, HATIPABJIECHO HA CO3/IaHUE YCIOBUM TS
NPOSIBIICHUSI CBOMX MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEW KaxKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBI JUIsl MPOAOHKEHHS OOpa3oBaHUS B
opraHuzanusx MnpopecCuoHaNbHOr0 00pa30oBaHUsl IO PA3IUYHBIM (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIUATbHOCTSM.

B nporpamme mno ¢Qusuke omnpeaensroTcs IUIaHUPYEMBbIE pPE3YyJbTaThl
OCBOEHUS Kypca (GU3MKM Ha YpOBHE CpelHero ooOmero oOpa3oBaHUs:
JUYHOCTHBIE, METANpeAMETHbIC, MpeIMETHbIe (Ha YIIyOJEHHOM YpOBHE).
HaydHo-MeTo/onornueckoii  OCHOBOM  isl  pa3paboTku  TpeOoBaHUU K
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM O00y4aroluxcs,
OCBOMBIIHX NPOrpaMMmy N0 (U3MKE Ha YPOBHE CPEAHEr0 OOIIero oOpa3oBaHuUs
Ha yriyOnEHHOM YPOBHE, SIBISIETCSI CACTEMHO-JEATEIbHOCTHBIN MTOAXOI.

[Iporpamma no gusnke BKIIOYAECT:

IUTAHUPYEMBIE pe3yNIbTaThl OCBOCHMSI Kypca (PHU3UKKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TPEJAMETHBIE PE3YJIBTATHI IO F01aM 00yUYEHUS;

cozepkaHue yuyeOoHoro npeamera « Pu3nkay» mno rojaM o0y4eHHs.

[Iporpamma mo ¢u3mMke WMeeT MPUMEPHBIA XapakTep U MOXKET OBITh
MCIIOJIb30BaHa YUUTENAMU (U3MKH JUIsI COCTABICHUS CBOMX Pab0UMX MPOTrpamM.

[Iporpamma o ¢u3rKe HEe CKOBBIBAET TBOPUECKYIO MHUIIUATUBY YUUTEICH
U TPEIOCTABIISIET BO3MOXKHOCTU U PEANM3alUN PAa3IUYHbIX METOIUYECKUX
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NOJIXO0JI0OB K MpenojaBaHui0 (U3UKUA Ha YTIIyOJEHHOM YpOBHE IpPH YCIOBHH
COXpaHeHUs1 00s13aTeIbHOM YaCTu coJiep KaHusl Kypca.

du3rka Kak Hayka o HauOolsiee OOMIMX 3aKOHAX MPHUPOAbI, BBHICTYyMAas B
KayecTBE Y4eOHOro MpeIMETa B IKOJI€, BHOCUT CYILIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHUM 00  okpyxaromem wmupe. llkonbHbIE  Kypc  Qu3ukM = —
CUCTEMOOOPA3YIOIIMI  JUIsl  €CTECTBEHHO-HAYYHbIX Yy4Y€OHBIX IPEIMETOB,
MOCKOJIBKY (DU3MYECKME 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB W SIBICHMIA,
M3y4yaeMbIX XUMHEH, Ouosioruei, guiznueckod reorpadgueid u acTpOHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE MPUMEHEHUE (PU3MYECKUX 3HAHMM OINpEeIesIniio
XapakTep U OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTUHN B c(pepe SHEPreTUKH,
TPaHCIOPTa, OCBOCHHSI KOCMOCA, MOJIYYEHUS] HOBBIX MaTEPHAJIOB C 33JaHHBIMU
cBoiictBamu. M3yueHue (pu3ukum BHOCHT OCHOBHOW BKJIAaa B (HOpPMHpPOBAaHHE
€CTECTBEHHO-Hay4YHON KapTWHBI MHUpa oOydaromerocs, B (QOpMHpPOBaHUE
YMEHUM NPUMEHATh HAYYHbIA METO/I MO3HAHMUS MIPU BHITIOTHEHUHU UMU YUEOHBIX
HCCIIEIOBAHUM.

B ocHOBy kypca (u3umku Ha YpPOBHE CpenHEero oOmero oOpa3oBaHUs
MOJIOXKEH P HIEH, KOTOpPbIE MOXHO paccMaTpyuBaTh Kak MPHHLMIBL €T0
ITOCTPOEHHUS.

Hoea uenocmunocmu. B COOTBETCTBUU C HEM KypC SIBIISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTeprall U3 BCEX pa3/ieiaoB (PU3UKHU, BKIIIOUAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK K COBPEMEHHOMN (U3HKH.

Hoesa zenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepwal Kypca (U3NKA
00beIMHEH BOKpPYr (u3nueckux Teopui. Beaymmm B Kypce sBIseTCs
(opMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U
noJIe.

Hoea cymanumapuzayuu. EE peanuzanus npeanosiaraeT UCIoJIb30BaHHUE
I'YMaHUTAPHOTO MOTEHIIMaa (PU3NYECKONW HAYKH, OCMBICIICHUE CBSA3U PA3BUTHS
¢uzuku Cc pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 9KOJIOTUYECKUMHU MPOOJIEMaAMH.

Hoea npuknaonon mnanpaenennocmu. Kypc (uzuku yriayoaEHHOTO
YPOBHSI TpPEANOJiaraeT 3HAKOMCTBO C IIUPOKHMM KPYrOM TEXHUYECKUX H
TEXHOJIOTUYECKUX TPUIIOKEHUN H3YYEHHBIX TEOpUH M 3aKkoHOB. Ilpum sTom
paccMaTpUBAaIOTCd Ha YpPOBHE OOIIMX TMPEACTAaBICHUA U COBPEMEHHbIE
TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peannsyercs: MOCPEACTBOM BBEICHHS DIIEMEHTOB
coJlepKaHMsl, MOCBAIIEHHBIX HSKOJIOTMUYECKMM Npo0JiieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C PAa3BUTHUEM TEXHHKM U TEXHOJIOTHM, a Takke 00CYKICHUS
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npoOiieM  palMOHANBbHOIO  MPUPOJAONOJIB30BAHUS M IKOJIOTHYECKOM
0€30MacHOCTH.

OcBoeHue cojiepaHusi TporpaMMbl 10 (GU3HUKE JOJHKHO OBITh TOCTPOEHO
Ha MPUHLHUIIAX CUCTEMHO-AEATENbHOCTHOIO noaxoaa. i pu3nku peanusamus
ATUX NOPUHIUOOB Oa3upyeTcss Ha UCHOJb30BAHUU CaAMOCTOSATEIBHOTO
AKCIEPUMEHTa KaK MOCTOSHHO JeHCTBYIOIIETro ¢akTopa yuyeOHOTO mpoiiecca.
JUist yrityOi€HHOrO YpOBHSI — 3TO CHUCTEMA CAMOCTOSITENIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIIOYAIOLIETO0 (POHTAIbHBIE YYEHUYECKHUE OMNbITHI IPHU
M3YYEHUH HOBOI'O MaTepuala, JlabopaTtopHble pabOThl U pabOThl MPAKTHUKyMA.
[Ipu >TOM BO3MOXKHBI JBa crioco0a peanu3anuu (PU3nueckoro npakTukyma. B
IIEPBOM CJIy4ae MPAaKTUKyM NpoBoauTcs b0 B koHIEe 10 u 11 xnaccos, mubo
IOCJIE TIEPBOrO M BTOPOrO MOJYTOJWM B KAXKJIOM H3 3THX KjiaccoB. Bropoit
CHoco0 — 3TO MHTETpanus padoT MPaKTUKyMa B CHCTEMY J1a00paTOPHBIX padoT,
KOTOpbIE MPOBOJATCSA B MpoLEecce M3ydeHus pasnena (temsl). IIpu 3ToM mox
paboTamMu MpakTUKyMa MOHUMAETCSI CaMOCTOATEIBLHOE UCCIIEI0OBaHHE, KOTOPOE
MIPOBOJIUTCS TI0O PYKOBOJICTBY CBEPHYTOT0, 000OIMIEHHOTO BHIa O3 MOIIAroBOM
MHCTPYKIIHH.

B mporpamme mno ¢Qusnke cucteMa YYEHHYECKOIO SKCIEPUMEHTA,
1abopaTOpHBIX padOT M MPAKTHKyMa MpEJCTaBIeHa eIUHBIM MepedHeM. Borioop
TEMATUKU JJIs OTUX BUJIOB YUYCHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBIISIETCS
yJyaCTHHKaMu  00pa3oBaTelbHOrO IMpolecca HCXOAd U3  0COOEHHOCTEH
MOYPOYHOTO IUIAHWPOBAaHUS M OCHaileHus kaOuHeTa ¢Gusuku. [Ipu sTOM
oOecrieynBaeTcs OBIAJCHUE OOYYAIOIIMMUCS YMEHUSIMU MPOBOAUTH MPSIMbIC U
KOCBEHHbIE U3MEPEHHUSI, UCCIICIOBAHUS 3aBUCUMOCTEN (PU3MUYECKUX BEIMYUH U
MIOCTAaHOBKY OMBITOB IO MPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbioe BHMMaHHME YIENsETCS PEIICHUIO PACUETHBIX M KauyeCTBEHHBIX
3anay. [Ipu sTOM a1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 33J]a4M C SIBHO
3aJIaHHOM U HESBHO 3aJ]aHHOM (PU3UYECKON MOIEIIbIO, TO3BOJISIOIINE TPUMEHSITh
U3YYECHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjelia Kypca, Tak U
UHTETpUpysd NPUMEHEHHE 3HAHUWA W3 Pa3HBIX pasnenoB. s KaueCTBEHHBIX
3alad  MPUOPUTETOM SIBIISIIOTCS  3aJaHusi Ha OOBsSICHEHUE/Tpe/ICKa3aHue
npoTeKkaHuss (U3MUECKUX SBJICHMM M TPOIECCOB B OKPYXKAIOMICH KHU3HH,
TpeOyrolue BbIOOpa (u3Myeckoil Moaenu Uil CUTyallMd  TPaKTHKO-
OpUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusmu DPI'OC COO Kk wmarepuansbHO-
TEXHUYECKOMY O0ECIeUeHHI0 yu4eOHOTO Mpolecca Kype Pu3nku yriayoaéHHOTo
YPOBHS Ha YpOBHE CpEAHEro oOIero oOpa3oBaHUs JOKEH H3y4yaThCs B
YCJIOBUSIX TMPEIMETHOro kaOuHera. B kaOuHere (U3MKH JIOJDKHO OBIThH
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HEeoOXoauMoe JabopatopHOoe 00OpYJOBaHUE JJisi BBIMOJHEHHUS YKa3aHHBIX B
nporpamMme no (U3MKe YYeHHMUECKHX ONBITOB, JaO0OpaTOpHBIX pabOT U padoT
MPAKTHKyMa, a TAKKe JIEMOHCTPAIIMOHHOE 000pYI0BaHNUE.

JleMoHCTpanmoHHOe 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C
MPUHITUIIOM MHHHUMAJIBHOH JIOCTAaTOYHOCTH H O00OECIeUrMBaeT IOCTAHOBKY
MEPEUYHCICHHBIX B TIpOrpamMme M0 (HU3WKE KITIOUYEBBIX JEMOHCTPAIMHA IS
WCCIICIOBAHMSI HW3YYaeMbIX SBICHHA W  TPOIECCOB, OMIUPHUCCKUX U
(GyHIaMEHTATbHBIX 3aKOHOB, MX TEXHUYECCKUX MIPUMCHCHHM.

JlaGopatopHoe 0OOpYy/IOBaHHUE MJISI YYEHUUECKUX MPAKTUUECKUX pPadoT
dbopMupyeTCsl B BHIE TEMAaTHIECKUX KOMIUICKTOB U 00ECIIEYNBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKhe KOMIUIEKTHI
1abopaTopHOTO 00OpPYAOBaHUS MOJKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
HCITOJIb30BAaHWY aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
M3MEPUTEITBHBIX CUCTEM B BHJIC TU(PPOBBIX JTaO0OpATOPHUH.

OCHOBHBIMHY TIEJIIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISTFOTCSI:

dbopMupoBaHUE HWHTEpEeca W CTPEMIICHUS OOYyYaroluXcsi K HAYYHOMY
W3YYCHHUIO TPUPONBI, PA3BUTHE WX HHTCIJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUM O HAYYHOM METO]I€ TTO3HAHUA U (POpMUpPOBaHHE
UCCJIeI0BATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOITUM SIBJICHUSIM;

dbopMUpoBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJbTaTa U3yueHUS OCHOB
CTpOEHUs MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopMupoBaHuE YMEHHH OOBACHATH SBJICHUS C HCIIOJIb30BAaHUEM
bu3nuecKrX 3HAaHUIN U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O PONM (PUIMKU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTUH;

pa3BUTHE  MpPEACTaBICHUH O  BO3MOXHBIX  chepax  Oynmymieit
npodeccroHanbHON JAESITENbHOCTH, CBS3aHHBIX C (DU3MKOM, MOATOTOBKA K
naybHeieMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTkeHue 3TUX 1esie 00eceYMBaeTCsl PEIICHUEM CIIEYIONINX 3a/1a4 B
npolecce u3ydeHust Kypca PU3MKU Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus:

pUOOpETeHHE CUCTEMBI 3HaHUM 00 001X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUAX, BKIIOYAas  MEXaHUKY, MOJIEKYJSIpHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHWE YMEHHA TPUMEHATH TCOPETHYECKHE 3HAHUSA IS
00bsiCHeHHs (PM3MYECKUX SBJICHUN B MPHUPOJC M IS MPUHATHS MPAKTUICCKUX
pEILIEHNUN B IOBCEAHEBHOU KU3HU,
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OCBOEHHE CMOCOOOB pelIeHHs] pa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
¢u3ndyecKoil MOAETBIO, 3a7a4, TIOIPa3yMEBAIOIINX CAMOCTOSITEIIbHOE CO3/IaHue
¢u3ndeckoil Mojenu, aJeKBATHOW YCIOBHSIM 3aJadd, B TOM YHCIE 3a1ad
MH)XCHEPHOTO XapaKTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB W TIPHUHIIMIIOB JACHCTBUS TEXHUYECKHX
YCTPOWMCTB M TEXHOJOTHYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

OBIIAZICHNE METOJaMHU CaMOCTOSATEIHHOTO IUIAHUPOBAHMUS W TIPOBEACHUS
¢U3NYECKUX OSKCIEPUMEHTOB, aHalW3a W HWHTEpIpeTanuu HHPOPMAIUH,
OTIpeIeTICHUS TOCTOBEPHOCTH MOJTYYEHHOTO PE3yIbTaTa;

CO3/IaHME YCIOBHM JUISl pa3BUTHS YMEHUIN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOM JESITEIHbHOCTH;

pa3BuTue wuHTEpeca K cdepam mnpodecCuoHaTbHON JIEATEeIbHOCTH,
CBSI3aHHOM C (PU3UKOII.

B cootBerctBun ¢ tpeboBanusiMu ®I'OC COO yriayOn€HHBIN ypOBEHB
u3ydeHuss yudeOHoro mpenmera «®Pu3nka» Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHMs BbIOMpAETCS OOYYAIOIIMMHUCA, IUIAHUPYIOIIMMHU TMPOJIOIKEHUE
o0pa30BaHus 10 CHEIUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha wusyuenne ¢usuku (yrinyOn€HHBIM YpPOBEHb) Ha YpPOBHE CpPEIHEro
oOmrero oopazoBanus otBoauTtcs 340 yacos: B 10 kimacce — 170 gacoB (5 4acoB B
Heneno), B 11 kimacce — 170 yacoB (5 yacoB B HEZENIO).

[Ipennaraemeiii B mporpamMme 1o (u3uKe MepedeHb J1abopaTopHBIX U
IPAKTUYECKUX PaAOOT SIBISETCS PEKOMEHJIOBAHHBIM, YYMTENb JellaeT BBHIOOD
IIPOBENICHUs JIA0OPATOPHBIX PAObOT M OMBITOB C YYETOM WHIUBUYATbHBIX
0COOEHHOCTEH 00yUarOIUXCSl.
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COAEPKAHUE OBYYEHUA
10 KIIACC

Pazgea 1. HayuHnblit MeTOA O3HAHMS PUPO/BIL.

®dusuka — pyHaaMeHTaIbHas HayKa o pupojie. HaydHbiil MeTo1 mo3HaHUs
Y METOJIbl UCCJICIOBAHUS (DU3UUECKUX SIBICHUI.

DKCIEpUMEHT M TeOpHs B Mpolecce Mo3HaHus npupoabl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl u3Mepenus: (HU3NYECKUX BEIUYUH (QHAJIOTOBBIE M IU(POBBIC
M3MEPUTENBHBIE TPUOOPHI, KOMITbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocTn  w3MepeHWit ¢usnueckux BenuduH (abcoitoTHAsS U
OTHOCHUTEJIbHAS).

MopenupoBanue (QU3NYECKUX SIBICHUN W TMPOIECCOB (MaTepuanbHas
TOYKa, aOCOJIOTHO TBEPAOE TEI0, HJealbHAs >XUAKOCTb, HJACalIbHBIM Tras,
ToueuHbId 3apsn). ['unoreza. duznueckuil 3aK0H, TPAHUIBI €I0 IPUMEHUMOCTH.
duznyeckas TeOpus.

Ponw u mecTo ¢usuku B popMupoBaHNN COBPEMEHHON HAYYHOU KApTHUHBI
MHUpa, B MPAKTUYECKON EATEIbHOCTH JIIOACH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

N3mepenue cuibl TOKa W HANPSHDKEHUS B 1EMU MOCTOSIHHOIO TOKa IpHU
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITBHBIX MPUOOPOB.

3HaKOMCTBO ¢ U(PpoBoi TabopaTopueit o dusuke. [Ipumepsr n3mMepenus
bu3MUeCKNX BETMYUH MPU MOMOIIU KOMIBIOTEPHBIX JaTYUKOB.

Pa3pea 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHrne. OTHOCUTENbHOCTh MEXAHUYECKOTO JBHIKCHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHUKHU.

Pannyc-BekTop MarepuanbHOW TOYKH, €r0 IMPOEKIMU HAa OCH CUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienue, ckopocThb (CpenHssi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U
YCKOPEHUE MATEpUAIBHOW TOYKH, UX MPOEKUUHA HA OCU CUCTEMBI KOOPJIHUHAT.
CrnoxeHune nepeMenieHui 1 CI0KeHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE  MPSIMOJMHEHMHOE  JIBUKCHHUE.
3aBUCHUMOCTbh KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U TyTH MATEPUATIBHOM TOUKH OT
BPEMEHH U UX IrpaduKu.
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CBoOomHoe majieHue. Y CKopeHue cBoOOIHOro majeHus. [[BrkeHue Tena,
OpOIIEHHOT0 MOJI YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U
YCKOPEHUS MaTepHabHON TOUKH OT BPEMEHU U UX TpaPuKH.

KpuBonmneniHoe paBwxkeHue. [[BrkeHME MaTepUATIbBHOM TOYKH 10
OKPY>KHOCTU. YTJIOBasl U JUHEWHas ckopocTh. [lepron u yactora oOparieHus.
HentpocTtpemutenbHoe (HOpMalbHOE), KacaTelbHOE (TaHTeHIUAIbHOE) |
MOJTHOE YCKOPEHHE MaTepUalbHON TOUKH.

TexHuyeckue ycTpoOHMCTBA M TEXHOJOTHMYECKHUE MPOLECChl: CHUIAOMETP,
JBKEHHE CHapsJOB, IIEMHbIE, IIeCTepEHYAThie W PEMEHHbIC Mepelayu,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mogenb cucTemMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTePUCTUK
JIBUYKEHUSL.

CnocoOsbl ucciea0BaHus JBUKECHUIA.

Nnmoctpauusi mnpeneapHOro mepexola M U3MEpPEHHEe MIHOBEHHOU
CKOPOCTH.

IIpeoOpazoBaHue IBMKECHUN ¢ HCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pekK€HHOM MTPOCTPAHCTBE.

HabGmronenune nBuxkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpaienue ckOpocTH Ipy ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriaoBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHUe MmyTel, TPAEKTOPU, CKOPOCTEN ABUAKEHUSI OJHOTO M TOTO Ke
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3yueHrie HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEAEIEHNUSI MTHOBEHHOU
CKOPOCTH.

N3mepenne  yckopeHus TIpd  NOPSIMOJIMHEWHOM  PaBHOYCKOPEHHOM
JBUKEHUH 10 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenne  yckopeHust  CBOOOJHOro  majeHus  (PEKOMEHIOBAHO
UCIIOJIb30BaHue U POBOI TabopaTopun).

N3yuenue nBuxkeHUs Tena, OpOIIEHHOrO Tropu3oHTaNbHO. [IpoBepka
TUIIOTE3bl O MPSIMOM MPOMOPIMOHAIBHON 3aBUCUMOCTU MEXIY JaTbHOCTHIO
noJIETa U HAYAJIbHOM CKOPOCTHIO TEa.

N3yuenne nBWXEHUS Tejda MO OKPYXHOCTH C TMOCTOSIHHOW IO MOJYJIIO
CKOPOCTBIO.
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HccnenoBanue 3aBUCMMOCTH MEpHUOJia OOpalieH!s] KOHUYECKOTO MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBeii 3akoH Hprotona. MuepumanbHble cucteMsl orcuéra. [IpuHimn
oTHocHuTeNbHOCTH ["anunes. HenHepuuaibHbie CUCTEMBI OTCUETA (OTpeIeTiCHHE,
MIPUMEDBI).

Macca rema. Cuna. [IlpyHnun cynepno3unuu Cuil.

Bropoit 3akoH HeroTOHa 111 MaTepUanbHOM TOYKH.

Tperuit 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJICHTHOCTh T'PABUTALMOHHOW H
WHEPTHON MacCCBHI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO MAIEHUS OT BBICOTHI
HaJ] TIOBEPXHOCTHIO TUIAHETHI W OT reorpaduyecKod IMHPOTHL. JIBUKEHUE
HeOeCHBIX TeNl W UX CchyTHUKOB. 3akoHbl Kemepa. IlepBas kocMmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttena. Bec Tena, aBmxyiuerocs c
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuna TpeHUs CKOJBKEHUS U CHJIa TPEHUS
nokosi. Koaddumuent tperus. Cuiia CONMpOTUBICHUS NMPHU JBIKCHUU Tela B
YKUJIKOCTH WJIU rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKECHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuia Apxumena.

TexHH4eCcKre yCTpOWCTBA U TEXHOJOTMYECKHUE MPOLECCHI: MOIIINUITHUKH,
JBU)KEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGmionenne fABMKEHUS TeN B HWHEPIUAIBHBIX W HEWHEPIUATbHBIX
CHUCTEMAaX OTCUETA.

[IpyHLMTO OTHOCUTEIBHOCTH.

Kauenue nByx HUWIMHAPOB WM IIAPOB Pa3HOW MAacChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHUE pABHOACUCTBYIOIIEW TMPUIOXKEHHBIX K TEIy CHI C
IPOU3BEICHUEM MACChl Tejla Ha €ro YCKOPEHHE B HHEPLUUAIBHOW CHUCTEME
OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOLIMX B PE3YIbTATE B3aUMOJCHCTBUS TEI.

N3mepenne Macc no B3anMOIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MAJICHUH.

[HenTpoOeXKHBIE MEXaHU3MBI.

CpaBHeHUME CHIT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.
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Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

N3mepenne paBHOEHCTBYIONIEH CUIT TPU IBUKEHUH OpyCKa 110 HAKJIIOHHOM
IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHMOCTH BPEMEHHU JABMKEHHUS Opycka 1o
HAaKJIOHHOMW IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHMOCTH CUJ1 YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pe3uHOBOM 00pasile, OT ux aedopMariui.

N3ydeHne NBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON YepE3
NErKuit OJIOK.

N3mepenune korpduiinerta TpeHus no BeIMUYUHE YTII0BOro Ko duiireHTa
3aBHCUMOCTH Frp(N).

HccnenoBanne aBuwkeHUss Opycka MO HAKJIOHHOW IUIOCKOCTH  C
NEPEMEHHBIM KO (PUIIEHTOM TPEeHHUS.

N3ydeHnne nBuKeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpaoe Teno. [locTynarensHOe W BpamaTeIbHOE JABIKCHHE
TBEPAOTO Tena. MOMEHT CWiIbI OTHOCHUTEIBHO OCHM BpamieHus. Ilnedo cuibl.
CrnoxxeHue cuil, IPWIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPIOIO TENA.

YcroitunBoe, HeyCTOMYMBOE, O€3pa3InuyHOe PaBHOBECHE.

TeXHU4YeCKrue YCTPOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: KPOHLITEHH,
CTPOUTEIBbHBIN KPaH, peUIETYAThIE KOHCTPYKIIHH.

Jemoncmpauuu.

Y ci10BUs paBHOBECHS.

Bubr paBHOBECHS.

Yuenuueckuit 3xcnepumenm, nabopamopnwie padomul, npaKmuKym.

HccnenoBanne ycioBuM paBHOBECUS TBEPAOTO TeJa, HUMEIOIIETO OCh
BpalICHUS.

KoHcTpynpoBaHue KPOHIITEWMHOB U PaCUET CUIT YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TEJIa, UMEIOLIETO MIOMAAb ONOPHI.

Tema 4. 3akonwvl coxpanenusn 6 mexanuke.

Nmnynbec maTepuanbHONM TOYKH, CUCTEMBbI MaTepUalbHbIX Touek. LleHTp
Macc CUCTEMBbI MaTEpHAIbHBIX TOUYEK. Teopema o0 IBH)KEHUHU LIEHTPa MaccC.

NMnynbc cuiibl 1 U3MEHEHHE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE BMKEHUE.

MomeHT nMmnyiibca MaTepuaiabHon Touku. [Ipeacrasienue o coxpaHeHUU
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJAX.
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PabGoTa cuibl Ha MajioM W Ha KOHEYHOM nepememieHuu. ['paduueckoe
npecTaBieHrue paboThl CUITBI.

MoUHOCTb CUJIBL.

Kunernueckass sHeprusi matepuanbHOM TOukd. Teopema 00 M3MEHEHHH
KMHETHUYECKOW SHEPTUU MATEPUATBHON TOUKHU.

[ToreHnmanbHple W HENMOTEHUHANbHBIE CWIbL. [lOTEHIIManbHAs IHEPTHUS.
[TorennumanbHas SHEprus yIpyro nedhopMUpoBaHHON MPYKUHBL.
[TorennmanbHass SHeEprusi Teda B OJHOPOAHOM TPABUTALMOHHOM TIOJIE.
[TorennmanbHas SHEpPrusi Tejla B IPABUTALMOHHOM I10JIE OJHOPOJHOTO IIapa
(BHyTpH U BHe Iapa). Bropas xocMuueckas CKOpOCTb. TpeThsi KOCMHUECKas
CKOpPOCTb.

CBsi3b pabOThl HEMOTEHIHAIBHBIX CHUJ C W3MEHEHHEM MEXaHHYeCKOM
SHEPIUU CUCTEMBbI T€J. 3aKOH COXPAHEHUSI MEXaHUUYECKOUN YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHyiy i MACaIbHOM KUJIKOCTU KaK CIIEICTBHUE 3aKOHA
COXPAaHEHHSI MEXAHUYECKON SHEPIHUH.

TeXHHU4eCKHE YCTPOMCTBA M TEXHOJIOTUYECKHE IMPOLECCHI: JIBUKECHHUE
pakeT, BOJOMET, KONEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOII, (PUTypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpauuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

HN3mepenne MOIHOCTH CHUJIBI.

W3menenune sHepruu Tea Mpu COBEPIICHUU PaOOTHI.

B3auMHbIe nIpeBpallleHrs] KHUHETUYECKOW M MOTEHLIMAIBbHOW SHEPrui Ipu
NENCTBUM HA TEJIO CUJIBI TSKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NMPU CBOOOTHOM IaICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnwie padbomul, npaKmuKym.

N3mepenue nMnyibca Teia no TOpMO3HOMY IyTH.

N3mepenne cuibl TATH, CKOPOCTH MOJIEIN DJIEKTPOMOOMIS M MOUTHOCTH
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCA ITPU YIPYTOM B3aUMOJECHCTBUH.

N3mepeHnne KHHETUYECKOW SHEPTUU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHHE M3MEHEHHUS TOTCHIMAIbHOW JHEPruM MPY>KUHBI C paboTOU
CHUJIbI TPEHUSI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPU JABHKEHUM TeJia MO HAKIOHHOU
MIJIOCKOCTH.
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Paznen 3. Mogekyasipuas pusuka ¥ TepMOAMHAMMKA.

Tema 1. Ocnoébl MONEKYNAPHO-KUHEMUYECKOU Meopul.

OcHOBHBIE MOJIOXKEHUSI MOJIEKYIsipHO-KMHeTH4Yeckoil Teopun (MKT), nx
onbiTHOe oOocHoBanue. Jluddys3us. BbpoyHoBckoe nBUKEHHE. XapaKTep
JBYKEHUS U B3aUMOJICHCTBHS 4acTUIl BemlecTBa. Mojienu CTPOCHHS Ta3oB,
KUJKOCTEH U TBEPIBIX Ted U OOBSICHECHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozeneil. Macca u pasmepbl MoJiekyn (atomoB). KomumuecTBo BemiecTsa.
[ToctrostnHast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3mepenus. [llkana
temneparyp Llenscus.

Mopenp 11eaabHOro ra3a B MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH: YACTULIBI
ra3a JBMKYTCS XaOTHYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

I'azoBbie 3akoHbl. YpaBHeHne MenneneeBa—KnanelipoHa. AOCOIIOTHAs
temrneparypa (mkana remnepatyp KenbBuna). 3akon [{ansTona. M3omnponeccsl B
UCaNbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [paduueckoe
MpEeJICTaBICHNUE U30IPOIIECCOB: N30TEPMa, U30X0pa, n300apa.

CBsi3b  MeXAy [JaBJIICHHEM U CpEIHEl KUHETUYECKOM »HHEeprueit
MOCTYNAaTEIbHOIO TEIJIOBOTO JBUKEHUSI MOJIEKYJ HICAIIBHOrO raza (OCHOBHOE
YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH HICAIBHOTO Ta3a).

CBsi3b  aOCOMIOTHOM TeMMepaTypbl TEPMOIUHAMUYECKONW CHCTEMBI CO
CpeHEW KUHETUYECKOM SHEPrheu MOCTYNATEIbHOIO TEIJIOBOIO JBMKECHUS €€
YaCTHII.

TexHuueckue ycTpoHCTBA M TEXHOJOTHMYECKHE IMPOLECCHl: TEPMOMETD,
O6apomeTp, MmolydeHrue HaHOMATEePUAJIOB.

Jlemoncmpayuu.

Mogenu IBUKEHHUS YaCcTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABMKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKCHUSI.

Juddy3us xuakocTei.

Mopaens onbita llTepHa.

[TpuTsrkeHne MOJIEKYIL.

Moaenu KpUCTAUIMYECKUX PEIIETOK.

HabGmronenue u uccienqoBaHue N30IpoOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKmuKym.

HccnenoBanne mpoliecca yCTAHOBJIEHHSA TEIJIOBOIO PaBHOBECUS MIPH
TEIJI000MEHE MEX Y Fopsiueil U X0JI0IHON BOJIOH.

N3yuyenue m3oTepMUUecKoro mpoiecca (PEeKOMEHI0BAHO HCIOJIb30BaHUE
udpoBoi 1abopatopun).
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N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro mnpoiecca.

[TpoBepka ypaBHEHHUS] COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (T[[) cucrema. 3amaHue BHEUIHUX YCIOBHM IS
TEPMOJIMHAMUYECKOW CHUCTEMbl. BHEIIHME W BHYTPEHHHE MapaMETpHI.
[TapameTpbl TEPMOJAMHAMHYECKOW CHCTEMBI KAaK CPEAHUE 3HAUYECHUS BEJIMYMH,
ONUCBHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe nawano TtepmoguHamuku. (CaMONpOU3BOJIbHASA —pelaKcaius
TEPMOIMHAMUYECKOW CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mojenp uIealbHOTO Ta3a B TEPMOJMHAMHUKE — CUCTEMa YPaBHEHHUIL:
ypaBHeHHEe MenaeneeBa—KitaneipoHa u BbIpaXECHUE 11 BHYTPEHHENW DHEPIUH.
VY cl10BUS TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasi KOHIEHTPALMs YaCTHI], BBICOKHE
TeMneparypoel. BplpakeHne Uit  BHYTPEHHEHM SHEPIHUM  OJHOATOMHOTO
WJICAIBHOTO rasa.

KBasucratnueckue u HECTaTHUECKUE TTPOLECCHI.

OnemeHTapHas paboTra B TepMoAWHAMHUKE. Beramcienue paboThl TIO
rpaduky mporiecca Ha PV-auarpaMmme.

Tennonepenaya kak  cnoco0 W3MEHEHUST BHYTPEHHEW  DHEPruu
TEPMOJMHAMUYECKOW CcHUCTeMbl 0e3 coBepiieHus paboTel. KonBekius,
TEIUIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnorsl. TennoéMKoCTe Tenma. YAenbHas W MOJISIpHAs
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHUME Maitepa. YAenbHas TEIUIOoTa CrOpaHHs
ToruiiBa. Pacuér kommuecTtBa TEIUIOTHI mNpu Teruionepenade. llonstue 006
aauabaTHOM TIpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHsss »Heprus. KosimyectBo
TEIUIOTBI W paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEW DHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEepMOAMHAMHKHM JUISI PABHOBECHBIX IPOLECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHCTEMBI MPOXOIUT
eAMHCTBEHHAs afuabara. AGCOMIOTHAS TeMIepaTypa.

Btopoii 3akoH TepMOAMHAMHUKM [JIi HEPABHOBECHBIX IPOILIECCOB:
HEBO3MOXKHO TepeaaTh TEIUIOTY OT 00Jiee XOJIOAHOTO Tella K 0ojiee HarpeTomy
6e3 komneHcanuu (Knaysuyc). HeobpatumMocTh IpUPOIHBIX MPOIIECCOB.

[Tpunnuns! nectBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn KapHo.

DKOJOTUYECKUE  ACTEKThl  MCIOJb30BAHUS  TEIUIOBBIX  JBUTATEIICH.
TernnoBoe 3arpsI3HEHUE OKPYKAIOIIEU CPELBI.
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TexXHUYeCKre YCTPOMCTBA M TEXHOJIOTHMUYECKUE MPOIECCHI: XOJIOIWIbHUK,
KOHJIMIIMOHEP, JU3EIbHBIA U KapOIOpaTOpHBIA JBUTATENM, MapoBas TypOUHA,
MOJYYEHUE CBEPXHU3ZKHUX TEMIEpaTyp, YTUIM3ALHUs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HAcocCa, YTUIM3alUs OMOOPTraHUYECKOro TOIIMBA
JUTSI BEIPAOOTKH «TETUIOBOI U AJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3menenne TemnepaTypsl pu aquadaTUYEeCKOM PACIIUPEHUH.

Bo3aymHoe orauso.

CpaBHeHUE yAETBHBIX TEIUIOEMKOCTEN BEILIECTB.

CnocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanne amnabaTHOTO MpoIiecca.

KomnbrorepHbie MOAEIH TEMIOBBIX JBUTATEIIEH.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

N3mepenne yaenbHON TEIUIOEMKOCTH.

HccnenoBanne nponecca OCThIBAHHS BEIIECTBA.

HccnemoBanne aanabaTHOro mporecca.

N3ydyeHne B3aMMOCBSI3M SHEPTUU MEKMOJIEKYJISIPHOTO B3aMMOAEHUCTBUS U
TEMIIEPATYPhI KATIEHUS )KUIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kurmeHue. VY aenbHas
TEIUI0Ta TapooOpa3OBaHMUS.

Haceimennsle u  HeHacwllieHHbIE Mapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH U JIaBJIEHUSI HACBIILIEHHOIO I1apa OT TEMIIEPATypPhbl, X HE3AaBUCUMOCTD
OoT 00bE€Ma HACHIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPATyphl KHUIEHHUS OT
JABJICHUS B )KUIAKOCTH.

BnaxxnocTts Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTD.

Teépnoe tenmo. Kpucrtamnmuyeckue u amopdHbie Tena. AHM30TPONUs
CBOMCTB KpuCTAJJIOB. [lnaBineHume u KpucTaiudzauusd. YAenbHas TEIUIOTa
riaBienus. Cyomumanusi.

Hedopmanun TBEPAOrO Tena. Pactsokenwe u cxkarue. Caur. Moayib
IOnra. Ilpenen ynpyrux aedpopmarui.

TernnmoBoe pacimMpeHue KUIKOCTENH U TBEPBIX Tell, 00bEMHOE U JIMHEHHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH dYacTHI] BEIIeCTBAa Kak
NPUYMHA TEIJIOBOTO PACUIMPEHHUs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B Pa3zoBbIX MEPEX0Iax.

YpaBHeHUE TEIIOBOTO OanaHca.
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[ToBepxHocTHOE HaTsKeHHE. KoapduieHT MOBEpXHOCTHOTO HATSIKEHUS.
Kanunnapusie sBrnenus. [laBieHue 1O HCKPUBIEHHONW IOBEPXHOCTHIO
xuakoctu. Gopmyia Jlaraca.

TexHHu4YecKkrue YCTpPOWCTBA W TEXHOJOTMYECKUE TMPOLECCHI: KHUAKHE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jlemoncmpayuu.

TernmoBoe pacmmpeHue.

CBolicTBa HACBIIICHHBIX TTAPOB.

Kunienune. Kunenue npy noHM»XKE€HHOM JTaBJICHHM.

N3mepenune cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnbITH C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunnsapusie siBiieHUsI.

Moaenn HEHBIOTOHOBCKOM JKHUIKOCTH.

CniocoObl I3MEPEHHMS BIAKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJIIMYECKOTO BEIECTBA.

Bunbr nepopmanuii.

Habmonenne manbix aedhopMariui.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

N3mepenne yaenbHON TEIIOTHI TUIABICHUS JIbJA.

N3ydyeHne CBOMCTB HACHIILIEHHBIX TAPOB.

N3mepenne aOCONIOTHON BIIAKHOCTH BO3JyXa M OILIEHKA MacChl MapoB B
IIOMEILICHUU.

N3mepenne kodpduiimeHTa noBEpXHOCTHOTO HATSHKCHHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMocTd jAedopMalidi  pEe3UHOBOTO oOpaslia oT
IPUIOKEHHON K HEMY CHUJIBL.

Paznen 4. DaekTpoauHaMuKAa.

Tema 1. Inekmpuueckoe none.

DneKkTpu3alus Tel U €€ MpOosBICHUSA. DJIEKTpUdeckuil 3apsan. /IBa Buna
ANEKTPUYECKUX 3apsAnoB. [IpOBOIHUKHM, IHUAJIEKTPUKA M TOJYIPOBOIHUKH.
DJIeMEHTapHBIM JJIEKTPUYECKUM 3apsAn. 3aKOH COXPAHEHHS JJIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

DnekTpudeckoe nose. Ero neiicTBrue Ha dJEKTPUUECKUE 3apsibl.

Hampsoxénnocts  anektpuyeckoro modiss. [IpoOGueiit  3apsia.  Jlunuwu
HaMpsHKEHHOCTH AJIEKTPUUECKOTro Toisl. OTHOPOAHOE AIEKTPUUECKOE MOJIE.
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[ToTeHIHATBHOCTD ANEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh MOTEHIMAIOB U
HanpspkeHue. [loTeHuuanbHas >HEprust 3apsja B JIEKTPOCTATHYECKOM MOJIE.
[Torennman snexkrpocratudeckoro noys. CBsA3b HANPSXKEHHOCTH MO U
Pa3HOCTU NOTEHILMAJIOB IS 3JIEKTPOCTATUYECKOT0 MOJs (KaK OJJHOPOJHOTO, TaK
Y HEOJTHOPOJTHOTO).

[TpuHIMT CyNepno3uIUU FIEKTPUUECKUX TOJICH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apsikeHHOM cdepsl. [lone
PaBHOMEPHO 3apsyKEHHOro 1o o0bémy mapa. [lone paBHOMEpHO 3apsiKEHHOU
OECKOHEYHOM TIIOCKOCTH. KapTuHbBI JIMHMKA HanpsyKEHHOCTH 3TUX MOJeHd U
AKBUIOTEHIIUAJIHBIX TOBEPXHOCTEH.

IIpOBOAHMKM B IIEKTPOCTATUYECKOM IOJIE. Y CIOBUE PABHOBECUS 3apsA0B.

JlupnexkTpuku B 3JEKTpocTaThUueckoM  mose.  Judnmektpuueckas
ITPOHUIIAEMOCTb BEIIECTBA.

Kongencatop.  DJeKTpOEMKOCTb  KOHJAEHCATOpa.  DJIEKTPOEMKOCTh
IJIOCKOT'0 KOHAEHCATOPA.

[TapayutennbHOE  coeauHeHWe  KOHJeHcaTopoB.  IlocnemoBarenbHOE
COEMHEHNE KOHIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHJIEHCaTopa.

JIBU>KEHME 3apsSyKEHHOM YaCTUIIBI B OJTHOPOIHOM 3JIEKTPUUYECKOM TOJIE.

TexHru4ecKkrue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHI: JIEKTPOCKOII,
AIEKTPOMETP, IJICKTPOCTATUYECKAsl 3alllUTa, 3a3€MIICHHE JJICKTPONpPHOOPOB,
KOHJIEHCATOphI, reHepaTtop Ban ne ['paada.

Jemoncmpauuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JIE IBYX 3aPSIKEHHBIX IJIACTHH.

Mopensb anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHMKH B IEKTPUUYECKOM MOJIE.

DIIeKTpOoCcTaTUYECKas 3aluTa.

YCTpOHUCTBO W JACHMCTBHE KOHJECHCATOPA IIOCTOSSHHOM W IIEPEMEHHOU
E€MKOCTH.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSIHUSA MEXAY HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3JEKTPUUECKOTO MO 3apsSHKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pa3psKa KOHJIEHCATOpa Yepe3 PEUCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

OneHka cui B3aUMOJICUCTBUS 3apSKEHHBIX TEl.
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HaGmionenne mnpeBpallleHus SHEPruM 3apsyKEHHOT0 KOHJEHCAaTopa B
SHEPrUI0 U3IYUYEHUS! CBETOANO/IA.

N3yuyenue npoTekaHus TOKa B LIETH, COAEpKaIlleld KOHIEHCATOP.

Pacnpenenenne  pasHoctu MOTEHIMAJIOB (Hanmps>KEeHUs ) npu
MOCJIEIOBATENILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsjia KOHAEHcaTOpa Yepe3 pe3ucTop.

Tema 2. Illocmoannwlit 31eKmpuyecKuii mox.

Cuna Toka. [TocTOSIHHBIN TOK.

VYcaoBus CylecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. ICTOUHUKHN
toka. Hanpsokenue U u 3J1C €.

3akoH OMa [ yyacTKa LEeTu.

DIIEKTPUYECKOE COITPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJIHOPOJHOTO MPOBOJAHHMKA OT €ro JUIMHBI M IUIOMIAJXA MONEPEYHOIO CEYEHHS.
VY nenbHOE CONPOTUBIIEHUE BELIECTBA.

ITocnenoBarensHoOE, IapajuIesIbHOE, CMEILIaHHOE COEAVHEHNE
MPOBOJHUKOB. Pacu€r pas3BeTBIEHHBIX JJeKTpuyeckux ueneu. IIpaBumia
Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH Jlxoynsa—JIeHia.

MOIIIHOCTh 3JIEKTPUUYECKOro TOKa. TeraoBas MOIIHOCTh, BhIACIsIEMas Ha
pesucrope.

OJIC ¥ BHYTpEeHHEE CONPOTHBIICHHME HMCTOYHMKA TokKa. 3akoH Oma mjis
MOJHOM (3aMKHYTOM) JJEKTpUYECKOM 1enu. MOIIHOCTh HMCTOYHMKA TOKa.
KopoTtkoe 3ambikanue.

Konpaencarop B 11enu MocTOSTHHOTO TOKA.

TeXHUYEeCKHEe YCTPOMCTBA M TEXHOJOTMYECKHE IPOIECChl: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CYETUUK DJICKTPUUIECKON IHEPTHUH.

Hemoncmpauuu.

N3Mepenue cuiibl TOKa U HAMPSIAKECHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS IS PE3UCTOpa,
JIAaMITbl HaKaJTMBaHUsI M CBETOAMO/IA.

3aBHCUMOCTh COMPOTHUBIICHHS ITUINHIPUICCKUX MPOBOJHUKOB OT JIJIMHBI,
TJIOIIA TN TIOTIEPEYHOTO CEUCHHS U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTUBICHUS TIPU
MOCTOSTHHOM HaIlpsDKCHUH.

[Ipssmoe wu3mepenune OJIC. KopoTkoe 3aMbIKaHHE TalbBAHUYECKOTO
AJIEMEHTa U OIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

Crnioco0Osl coeMHEeHUsT UCTOYHUKOB Toka, DJ]C Gatapeil.
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HccnenoBanne pa3HOCTH NOTEHIMAIOB MEXKy MOJIFOCAMHA HCTOYHUKA TOKA
OT CHWJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

HccnenoBanne cMENIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS IPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKAa OT HANPsHKEHUS IS JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npejesia u3MepeHus amnepmeTpa (BoJIbTMETPA).

Nsmepenune D/1C v BHYTPEHHETO CONPOTUBIICHUSI HICTOYHUKA TOKA.

NccnenoBanne 3aBucumoctr D/[C raibBaHMYECKOr0 2JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccenenoBanne pasHOCTH NOTEHIMAIIOB MEXKy IOJIFOCAMHA HCTOYHHKA TOKA
OT CWJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCMMOCTH TOJE€3HOM MOIIHOCTM HCTOYHMKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DJNeKTpUYecKass MPOBOJAUMOCTb PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
MIPOBOJAMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh CONPOTUBIICHUS] METAJIJIOB OT
Temriepatrypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBoguuku.  CoOcTBeHHass W NpUMECHas  IPOBOJAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [loaynpoBogHUKOBbIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JIEKTPOJIUTAX. DIICKTPOJIUTHUECKAS TUCCOLMAIU.
OnekTponus. 3akonsl Dapajes I AIEKTPOJIN3a.

DJeKTpruuecKuid TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSTEIbHbBIN
paspsia. PaznuuHble TUITBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lna3ma.

TexHuyeckue ycTpoucTBa M MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psaHbIe
JAMIIbI, AJEKTPOHHO-IIy4YeBas TpyOKa, MOJYMPOBOJHUKOBBIE MPUOOPHI: THO/,
TpaH3ucTOop, (GOTOAMOMA, CBETOAMOJ, TajbBaHHKA, paQUHUPOBAHUE MEIH,
BBIIIJIABKA aJTFOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTb CONPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTE 3IEKTPOIUTOB.

3akoHbI asekTposinza Papazes.

HckpoBoni paspsa ¥ IpOBOAUMOCTD BO31yXa.

CpaBHEHME IPOBOAMMOCTH METAJIJIOB U MTOJIYTPOBOIHUKOB.

OnHOCTOPOHHSASI IPOBOAUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKmuKym.
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HaGmonenue snexktpomusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBICHHUS  TEPMOpE3UCTOpa  OT
TEMIEPATYPHI.

CHsiTHE BOIBT-aMIIEPHOM XaPAKTEPUCTUKU AUOAA.

Du3n4YecKUH NPAKTUKYM.

CrnocoObl  U3MepeHus:  (PU3NYECKUX BEJIWYUH C  HCIOJb30BAaHUEM
AQHAJIOTOBBIX W UUQPPOBBIX H3MEPUTEIBHBIX MTPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTU U3MEPEHU I
dbuszndeckux BenuurH. OlieHKa FpaHull MOTPEIIHOCTEH.

[IpoBeneHMEe KOCBEHHBIX M3MEPEHUM, HWCCIEJOBAHUN 3aBUCUMOCTEN
¢u3nuecKnX BEIMYMH, MPOBEPKA MPEITIOKEHHBIX THUIOTE3 (BHIOOp M3 padoT,
OMMUCAaHHBIX B TEMAaTHUYECKUX pa3lienax «YUYEHUYECKH HKCIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTHUKYM).

MesknpeaMeTHbIe CBA3M.

Wzyuenne kypca ¢usuku yroyonénHoro ypoBHa B 10 kiacce
OCYLIECTBJISIETCS € YYETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3EH C
Kypcamu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpa(uul U TEXHOJIOTHH.

Mesicnpeomemnsie NOHAMUA, CEA3AHHBIE C UYYEHUEM MEMmO008
HAYYHO20 NO3HAHUA: SBIICHWE, HAy4YHbIH (akT, THUMoTe3a, QU3NYECcKas
BEJIMYMHA, 3aKOH, TEOpHus, HAOIIOJCHUE, OKCIEPUMEHT, MOJCIUPOBAHHUE,
MOJIeNIb, M3MEpPEHUE, IMOTPEUTHOCTH HW3MEPEeHUM, N3MEPUTEIbHBIE MPUOOPHI,
udpoas Jaboparopusi.

Mamemamuka: peiieHue CUCTEMBbl ypaBHeHUHW. JIuHeiHas GyHKIUA,
napabona, rumnepbona, ux rpaduku €W CBOMCTBA. TpUrOHOMETpUYECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCU KOOPAMHAT,
CJI0’KEHHE BEKTOPOB.

Buonozusa: mexaHnueckoe IBUKEHUE B JKMBOW mpupojae, muddysus,
O0CMOC, TETJTIOOOMEH JKMBBIX OPraHU3MOB, TETIOBOE 3arps3HEHUE OKpYyKarouen
Cpelbl, yTUIn3alus OMOOPTraHUYECKOTO TOTUIMBA JJIs BBIPAOOTKH «TEIJIOBOM» U
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE M KANWUISIPDHBIE SIBIICHHUS B
IPUPOJIE, DIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI,
MOJIb BEILECTBA, MOJISIpHas Macca, IMOJIy4YeHHUE HaHOMATEepUasOB, TEIJIOBBIC
CBOMCTBA TBEPBIX TN, )KUAKOCTEH U ra30B, )KUJIKHE KPUCTAILIBI, DJIEKTPUYECKUE
CBOMCTBA  METAJJIOB,  AJEKTPOJUTUYECKAs]  JUCCOIMAIUs, TrajbBaHUKAa,
ANEKTPOHHAS MUKPOCKOTIHSL.
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TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeobpa3oBaHue ABMKEHUH C UCIIOIb30BAHUEM MEXAHHU3MOB,
Y4E€T CyXOro M IKHUIAKOIO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIIMHU
(KpOHILTEHH, peléTyaTble KOHCTPYKIIMH ), UCIIOIb30BaHUE 3aKOHOB COXPAHEHUS
MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJOMET U JIPYTUe), ABUraTellb BHYTPEHHETO
cropaHusi, napoBas TypOWHa, OBITOBOM XOJOJWIBHUK, KOHJULIHUOHED,
TEXHOJIOTUHA  TIOJIy4YEHUSI COBPEMEHHBIX MATEPHAIOB, B TOM  YHCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, YJIEKTPOCTATUYECKAS 3aAIIUTA, 3a3€MJIICHHE
ANEKTPONPUOOPOB, Ta30pa3psAHbIE JaMIlbl, MOJYIPOBOJHUKOBBIE MPHOOPHI,
raJgbBaHMKA.

11 KJIACC

Pa3znea 4. JjaekTpoanHaMHKA.

Tema 4. Macnummnoe noie.

B3aumojelicTBue MOCTOSSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe nosne. BekTtop MarHUTHOM MHAyKUMH. [IpuHIUMII Ccyrneprno3uuuu
MAarHUTHBIX NIOJIeH. JIMHUY MarHUTHON MHIYKLWH.

MaruuTtHoe 1oJje TpoBOJIHHUKA ¢ TOKOM (MPSMOTO IPOBOJIHHKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Opcrena.

Cuna Amnepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBi€HUE M MOJYJb. JIBUKEHHE 3apsiKEHHOU
YaCTHIIBI B OJHOPOIHOM MarHuTHOM mose. Pabota cubt Jlopenna.

MaruutHoe nose B BeuiectBe. DeppoMarHeTvky, rnapa- 1 JuaMarHeTUKy.

TexHu4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: NMPUMEHECHUE

MOCTOSIHHBIX MarHuTOB, AIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP,
AIIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH 2JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

KaptiHa nuHUEA HMHAYKOUMM  MArHUTHOTO TMOJS  IOJOCOBOTO U
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KaprnHa 1nuHMII MarHMTHOM WHAYKUWMHA TMOJS JJIMHHOTO MPSIMOTO
IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHUKA, KATYIIIKHA C TOKOM.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HaGnronenue nBr>keHHs My4yKa 3JIE€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JEUCTBUSA BIIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.
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Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

UccnenoBanrie MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB.

WccnenoBanue cBOMCTB (peppOMArHeTUKOB.

UccnenoBanue necTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenune cuibl Ammepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MAarHUTHOM HHAYKIIUY HA OCHOBE U3MEPEHHUS CUJIBI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHne »HNEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOU
naaykinu. OJ1C mHAyKouu. 3aKOH AJIEKTpOMarHuTHOM umHaykuuu Dapanes.
Buxpesoe anektpuueckoe noise. Toku Dyko.

OJ1C uHAYKUMHA B NPOBOJHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHUTHOM
T0JIE.

IIpaBuiio Jlenna.

NunyxktuBHOCTh. KaTyllika MHIYKTUBHOCTH B ILI€MH IMOCTOSIHHOTO TOKA.
SABnenune camonnaykuuu. 3/]C caMOMHIYKIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckue ycTponucTBa U TEXHOJIOTHUYECKHE MPOUECCHl: MHIYKIIMOHHAS
1eYyb, COJICHOU/I, 3aIUTA OT JJICKTPU3AILMU TEI MPU JBHKEHUU B MAarHUTHOM
noJie 3eMJIH.

Jemoncmpauuu.

HabGmonenue siBjeHUs 3JIeKTPOMAarHUTHOW HHIYKITUH.

UccnenoBanne 3aBucumoctn I/JC MHAYKIUMU OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKaA.

[IpaBuio Jlenua.

[TaneHue mMaruuTa B amfOMHUHUEBOM (MEIHON) TpyoOe.

SIBneHre caMOMHAYKIUU.

UccnenoBanune 3aBucumoctr J{C caMOMHIYKIIMHU OT CKOPOCTH N3MEHEHUS
CHUJIBbI TOKA B LEIH.

Yuenuueckuit s3xcnepumenm, nabopamopnwie pabomul, npaKmuKym.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Ornpenenenne MHAYKIUA BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue sBIEHNS CAMOMHAYKIUU.

COopka MoJIe i JIEKTPOMArHuTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarenpHasg cucrema. CBoOOJHBIE KOJICOQHUS.
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["apmonunyeckue kosnebanus. KunemMatnyeckoe U JUHAMUYECKOE OMTUCAHUE.
DHepreTuueckoe OnucaHue (3aKOH COXPaHEHUsS MEXAHWYECKOHM SHEprum).
BbIBOJ, JIMHAMUYECKOTO OIMCAaHHUS TApPMOHUYECKHX KoJe0aHUH U3 HUX
HHEPreTUYECKOro 1 KHHEMAaTHYECKOr0 OMUCAHMUS.

Awmiutyna u ¢dasa xonebaHuid. CBsi3b aMILTUTY/Ibl KOJIEOAHUN MUCXOTHOM
BEJIMYMHBI C aMIUTUTYIaMU KOJI€OaHUI €€ CKOPOCTH U YCKOPEHHUSI.

ITepuon u yactora kosebanuii. Ilepuos Manbix CBOOOJTHBIX KOJeOaHUA
MaTeMaTU4YecKoro MasTHuka. I[lepuon cBOOOAHBIX KOJI€OAHUN MPYKUHHOIO
MasITHUKA.

[lonsiTne o 3aryxalmMx KoueOaHUAX. BpIHyXJeHHbIE KOieOaHHUs.
Pe3zonanc. Pe3onancHas kpuBas. BimsHue 3aTyxaHuss Ha BHJ PE30HAHCHOU
KpUBOU. ABTOKOIEOaHUSI.

TexHnyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: METPOHOM,
4achl, KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpauuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habmronenne He3aBUCMMOCTH NIEPUO/Ia MaJIbIX KOJIeOaHU Tpy3a Ha HUTHU
OT aAMIUIUTYIbI.

HccnemoBanne 3aTyxammux KojieOaHMM W 3aBUCUMOCTH  TIEpHOJIA
CBOOOTHBIX KOJIEOAHUI OT COMPOTUBIICHHUS.

UccnenoBanne kosiebaHUM Tpy3a Ha MACCHUBHOW TMPYXKUHE C IEIBIO
dbopMupoBaHUs TIPEACTABICHUA 00 HIeaTbHON MOJIEIHN MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoeOaHUAX Ipy3a Ha MpyKUHE.

HccnenoBanne BBIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

Yuenuueckuit 3xcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3mepenne nepuopa cBOOOAHBIX KOJIEOAHWM HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3yuyeHnue 3aKOHOB JIBMIKEHHS Tella B XOJ€ KoJIeOAaHMH Ha yIpyrom
OJBECE.

N3yueHne NBM>KEHUS HUTSIHOTO MasTHUKA.

[IpeoOpazoBanre SHEPTUU B IPY>KUHHOM MasTHUKE.

HccnenoBanne yObIBaHUS aMIUTMTY/IbI 3aTyXaIOIMNUX KOJIeOaHUIA.

HccnenoBanne BoIHYKICHHBIX KOJIEOAHUH.

Tema 2. InekmpomazHumHnele Konebanus.

KonebarenpHbiii koHTYp. CBOOOJIHBIE AJEKTPOMArHUTHBIE KoJieOaHUs B
uaealbHOM KojiebaTtenbHOM KoHType. Popmyrna Tomcona. CBsi3b aMIUTUTY/bI
3apsjia KOHJeHcaTopa ¢ aMIUIMTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.
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3aKOH COXpAaHEHUs YHEPTUU B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaroiue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxieHHbie
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JEUCTBYIONIEE 3HAUYCHHUE CUJIbI TOKAa M HAMNpsDKEHUs MPU Pa3IUdHOU (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbId IEPEMEHHBIA TOK. Pe3ncTop, KOHIEHCATOp M KATyIIKa
MHJIYKTUBHOCTH B LIENW CHHYCOUJAIBHOTO IIEPEMEHHOTO TOKA. P€30HaHC TOKOB.
Pe3onaHc HanpsKEHUI.

Wneanbusbiii Tpancpopmarop. [IpousBoacTBo, nepeaadya u moTpediieHHE
ANEKTPUYECKOU SHEPTUH.

DKOJIOTUYECKHE PHUCKU NPHU NPOU3BOACTBE 3JeKTpodHepruu. KymnpTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpouCTBa U TEXHOJIOTUYECKUE MPOLIECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU JJIEKTponepeaay.

Hemoncmpauuu.

CB0OO/THBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBHCHUMOCTh YacCTOThl CBOOOJHBIX KOJI€OAHUN OT HHIYKTUBHOCTU U
€MKOCTH KOHTYpa.

OcuIorpaMMbl 3JI€KTPOMAarHUTHBIX KOJIEOAHUH.

['eneparop He3aTyXarOMKX IEKTPOMATHUTHBIX KOJICOAHMIA.

Mopens 3JIEKTPOMarHuTHOrO TeHEPaTopa.

BriHyXeHHbIE CUHYyCOU1aTbHbIE KOJIEOaHUsL.

Pesucrop, KaTylka HHAYKTUBHOCTA M KOHJAEHCATOP B LIENH IIEPEMEHHOTO
TOKA.

Pe3onanc mnpu mnocnenoBaTEIbHOM COEIMHEHUH PE3UCTOPa, KaTYyIIKU
MHYKTUBHOCTH ¥ KOHJIEHCATOPA.

VY eTpoiicTBO U IPUHIIUI IEUCTBUS TpaHchopMaTopa.

Mogenb TMHUY 3AEKTpONEpEaAUH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanne nepeMEHHOI0 TOKA 4epe3 MOCIEI0BATEIbHO COEqUHEHHbIE
KOHJIEHCATOP, KaTyIIKY U PE3UCTOP.

HaGnronenue 31eKTpoOMarHiTHOIO pe30HaHCA.

NccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpOMAZHUNHbBLE GOIHDbL.

MexaHnueckue BOJIHBI, YCIOBHS WX pacrpocTpaHeHus. llomepeunsie u
IPOJIOJIBHBIE BOJHBIL. llepnona, ckoOpocTh pacnpOCTpaHEHHS W JJIMHA BOJIHBI.
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CBolicTBa MEXaHUYECKUX BOJIH: OTpa)K€HUeE, MpejoMiieHne, HHTepdepeHus u
T paKuus.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

[IIymoBoO€ 3arpsi3HEHUE OKPYKAIOLIEH CPebl.

DNEeKTpOMAarHUTHBIE BOJHBI. YCJIOBHS H3JIyYE€HUS HIEKTPOMArHUTHBIX
BOJIH. B3anMHasi opueHTaIusi BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  AJIEKTPOMArHUTHBIX  BOJH:  OTPAXKEHHUE, MPEIOMIICHHUE,
noJisipyu3anus, tHTepPepeHuus u audpaxius.

[Ikasia 3IeKTPOMarHuTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHIMIBI paguoCBA3U U TeNeBUACHUS. Panqnonokanus.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAOUIEN CPEIbI.

TexHuueckue yCTpOMCTBAa M MPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaIbHbIC
MHCTPYMEHTHI, pajap, paauoNpHEMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-
1eYb, YIbTPA3BYKOBas TUAarHOCTUKA B TEXHUKE U MEJHLIMHE.

Hemoncmpauuu.

OO6pazoBaHue 1 pacpOCTPAHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJH.

KoneOmromeecs Ten0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJTUHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

Habmronenue otpakeHus: ¥ NpeioMICHHUsS] MEXaHUUYECKHUX BOJIH.

Hab6monenne natepdepenniuu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKUN pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHUE.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH U
4acTOTOM KoJieOaHUH.

UccnenoBanre  CBOWCTB  3JEKTPOMATHUTHBIX  BOJIH:  OTpa)KEHUE,
pesioMIICHHE, MO pu3alus, udpaKiys, MHTephepeHITs.

Ob6napyxeHue nHGPaKPaCHOTO U YIbTPAPUOIETOBOTO U3ITYUCHHIM.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3yueHne napameTpoB 3ByKOBOIl BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacCIpOCTPAHEHHUE CBETA B OJHOPOAHOM cpere. JIyd cera.
ToYeyHbIN HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeta. [locTpoenue n3o0paxkeHuii B
iockoM 3epkaine. Cheprueckue 3epkaa.

[Ipenomnenue cBera. 3akoHbl MpeJOMIICHHS cBeTa. AOCOIIOTHBIN
nokasarenp rnpenomieHus. OTHOCHUTENbHBIM TOKa3aTelb MPEeIOMIICHHUS.
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[TocTOsSTHCTBO YacTOThI CBETa W COOTHOIICHHWE [IJIMH BOJH TPHU TMEPEXoje
MOHOXPOMATHYECKOT0 CBETA Uepe3 IPaHully pasjiesia IByX ONTHUYECKUX CPEl.

Xon nyyent B npusme. {ucnepcus cBeta. ClioxkHBIM cocTaB 0€Ioro cBeTa.
[Ber.

[TonHoe BHyTpeHHEE oTpakeHue. [IpeiebHbIN yroJl MOTHOTO BHYTPEHHETO
OTpPaXKEHHS.

ColOuparome u pacceuBawoniue JuH3bl. ToHkas mnuH3a. DOKycHOE
paccTosiHMEe W ONTHYECKas cuia TOHKOW JIMH3bI. 3aBUCHUMOCTH (DPOKYCHOTO
paccTosiHUSL TOHKOM cPeprudecKoi JTIMH3BI OT €€ TEOMETPUM U OTHOCUTEIHHOTO
MoKa3aTesis MPeIOMIICHUS.

@opmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1ABAEMOE JIMH30M.

Xop nyya, NPONIEANIEr0 JUH3Y MOJI MPOU3BOJILHBIM YIIIOM K €€ TJIaBHOM
ontuyeckord ocu. IlocTpoeHue wn300pakeHUl TOYKM M OTpe3Ka MNpsMOil B
cOOMpAIOIUX W PACCEUBAIOIINX JTUH3aX U UX CHUCTEMaXx.

Onrtrueckue npubopsl. Pazpemaromias ciocoOHOCTh. '71a3 Kak onTHdeckas
cucrema.

[Ipenensl IpUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. Mnatepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOEHUST MAaKCUMyMOB M MHHUMYMOB B HMHTEP(hEpPEHIIMOHHON
KapTUHE OT [JIByX KOT€PEHTHBIX MCTOYHHUKOB. IIpuMepbl KiiacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus csera. Judpakmuonnas pemérka. YcioBue HAOIIOACHUS
[JIABHBIX MAaKCHUMYMOB IMpU TAJE€HUH MOHOXPOMATHYECKOIO CBETa Ha
TUGPAKIMOHHYIO PEIIETKY.

[Monsipusanus cera.

TexHuyeckue ycTpoMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: OYKH, JyIa,
nepUCKoM, ¢oToanmapaTr, MUKPOCKOII, MPOSKIIMOHHBIN amnmapar, MpOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpauyuu.

3aKOHBI OTPaYKEHUS CBETA.

HccnenoBanne npeoMieHUs CBETA.

HaGnroaenue mojgHOro BHyTpEHHEro oTpaxkeHusi. Mojiesib CBETOBO/IA.

HccnenoBanne xoAa CBETOBBIX IMYYKOB YEPE3 ILIOCKOIMAPAUIIENbHYIO
IJIACTUHY U TIPU3MY.

UccnenoBanue cBOMCTB U300paKEHUI B JTMH3aX.

Mopenu MUKpOCKOIIa, TeJiecKona.

HaoGmronenune nuatepdepeHunn crera.

HaOnronenne nBeTOB TOHKUX IUIEHOK.
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HaGmonenne nudpakiuu ceera.

N3yuyenue nuppakimoOHHON PEMIETKH.

HaGmonenne nudpakiimiOHHOTO CIIEKTpa.

HaGmonenue nucnepcuu ceera.

HaGmronenue nonsipu3anuu cBeTa.

[TpumMeneHue noSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HAMPSIKEHUN.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepeHune nokaszaTesns NpeaoMIIEHHs CTEKIIA.

UccnenoBanne 3aBucuMoctd (POKYCHOTO PAcCCTOSIHUSI OT BellecTBa (Ha
MpUMEPE KUJKHUX JIHH3).

N3mepenne pOKyCHOTO pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tomyyenune n300pakeHrs B CHCTEME W3 TIOCKOTO 3epKaia U JTMH3HI.

[Tomy4yenmne n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoncTpyupoBaHue TeneCKONMUYECKUX CUCTEM.

Hab6mronenne nudpaxuu, nHTephEepeHIINN 1 MOISIPU3aIUN CBETA.

N3yuenne monsipu3aliid  CBETa, OTPAKEHHOTO OT  IMOBEPXHOCTHU
JUDJIEKTPUKA.

N3yuyenue naTepPepeHIINm JTa3epPHOTO U3ITyUCHHS Ha IBYX IIEIIX.

Habmonenne nucnepcun.

HabGmronenue u uccnenoBanue muPpakiimOHHOTO CIIEKTpa.

N3mepenne niMHbl CBETOBOWM BOJIHBIL.

[Tonyuenne  cnekTpa  M3JIy4E€HHs]  CBETOAMOJA  IHpPU  [OMOUIU
TG PaKIIMOHHON PEIIETKY.

Paznen 6. OCHOBBI CIelIHAJIbHOI TEOPUH OTHOCUTEILHOCTH.

I'panuubl OPUMEHUMOCTH — KJIACCMYECKOM  MexaHuku. lloctynatsel
CIEHUAIBHON TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHO uHTepBai. [IpeoOpazoBanus Jlopenna.
YcnoBue mpuYMHHOCTU. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHH U COKPAIICHUE JUINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C DSHEpPrue€id W HMMIYJIbCOM PEISITUBUCTCKON YacCTHUUBI.
DHeprusi MmoKosl.

TexHuyeckue yCTpoWCTBa M TEXHOJOTMYECKUE MPOLECCHI: CITyTHUKOBBIE
NPUEMHHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHLL.

YueHnueckuit SKCIEPUMEHT, JTabOpaTOPHBIE PA0OTHI, TPAKTUKYM.

OnpenenieHue UMITyJIbCa W DHEPrUM  PEIISITUBUCTCKUX dacTuil (110
doTorpadusmM TPeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.
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Tema 1. Kopnyckyaapno-60ano60ii oyaausm.

PaBHOBecHOE TeI0BOE U3TydeHUE (M3TydeHUE aOCOTIOTHO YEPHOTO TEIIA).
3akoH cMmenienus: Buna. ['unores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®dotorpdekTt. OnbiThl A. I'. CtoneroBa. 3akonbl poTodrddekTa. YpaBHeHHE
OitaireitHa aiist porodrddexra. «Kpacnas rpanuiiay gororddexra.

JlaBnenue cBera (B YAacTHOCTH, JaBJICHUE CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0 M a0COJIIOTHO OTpaXkarollyro MoBepxHOCTh). Ombitel I1. H.
Jlebenena.

BomHoBBIE cBolicTBa yacTul. Bosnsl ne bpounsa. [nuHa BomHb! ne bponns
U pa3Mephl O0JACTH JIOKAJTW3AIMK JBMKYIIEHCS 4YacTuilel. KopryckymsipHO-
BOJTHOBOH Ayanu3Mm. /[udpakims 37eKTPOHOB Ha KPUCTAILIAX.

Crnenn¢uka namepennii B Mukpomupe. COOTHOIIIEHUS HEOTPEAeIEHHOCTEN
I'eitzenbepra.

TeXHHU4YEeCKUE yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CHEKTPOMETP,
dotornemerT, (HOTOMATUYMK, TYHHEIBbHBIH MUKPOCKON, COJHEYHas Oartapes,
CBETOJUO.

Hemoncmpauuu.

®doTo3(PpdeKT HAa YyCTAaHOBKE ¢ IIMHKOBOM IIACTHHOM.

UccnenoBanne 3akoHOB BHeTHETro (GoTodddexTa.

UccnenoBanre 3aBUCUMOCTH CONPOTUBJIEHUS] TOJYIPOBOJAHUKOB OT
OCBEILIEHHOCTH.

Ceerouopn.

Conneunas Garapest.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npaKmuKym.

UccnenoBanue Goropesucropa.

N3mepenune nocrostnHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA Y€pPE3 CBETOUO/I OT HAMPSIKCHMUS.

Tema 2. @u3zuka amoma.

OnpITHl IO MCCIIEOBAHUIO CTPOeHUs aroMma. [lnanerapHas mMozenb aroma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u morioieHue (GOTOHOB IMPHU IMEPEXoJie
aToMa ¢ OJIHOTO YPOBHSI SHEPTUH Ha JIPYTOi.

Bunel ciexktpoB. CriekTp ypoBHEH SHEPTrUU aTomMa BOJA0POIa.

CnoHTaHHOE U BBIHYXJICHHOE U3JlydeHue cBeta. Jlazep.

TexHuueckue yCTpoWCcTBa U TEXHOJIOTUYECKHE MPOIECChl: CIEKTPaIbHbBIN
aHaju3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITHIOTED.

JHemoncmpayuu.
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Monens onbita Pezepdopra.

HaGnroaenue TnHelyaThIX CIEKTPOB.

Y CTpONCTBO M AENCTBUE CUETUNKA HMOHU3UPYIOIIUX YACTUL.

OrnpenenieHue JIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

HaOGmroienue nuHeityaToro cnekrpa.

HUccnenoBanne crnekTpa pa3peKEeHHOrO aTOMapHOro BOJOPOJAA H
u3MepeHue nocrosinnon Puabepra.

Tema 3. Qu3uka amomno2o A0pa u INeMEeHMaAPHHIX YACHUY,

Hyxknonnast mozens sigpa ['eiizen0epra—Banenko. 3apsn sapa. MaccoBoe
qucio saapa. M30tomsl.

PannoaktuBHOCTE. Anb(a-pacnan. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-
pacnan. I'amma-n3nydeHue.

3aKOH paJMOAaKTUBHOIO pacmnaja. PaguoakTUBHBIE M30TONBI B MPUPOJIE.
CBoiicTBa MOHU3UPYIOIIETO U3NyYeHUsl. BiusiHue paii0OaKTUBHOCTU HA KUBbIC
opranusmebl. EcrectBeHHbIil poH nznydenus. Jlozumerpus.

DHeprus CBS3M HYKIOHOB B sifipe. Snepubie cuibl. JleexT maccer sapa.

Snepubie peakmuu. JlemeHue W CUHTE3 smep. SAEpHBIE PEAKTOPHI.
[TpoGnembl ympaBisieMoro TEPMOSIICPHOTO CHHTE3a. DKOJIOTHUECKHE ACTICKTHI
Pa3BUTUSA AIEPHOU SHEPTETUKHU.

MeTtonbl perucTpanuy U UCCIEA0BAHUS AJIEMEHTAPHBIX YaCTHII.

OyHJaMEHTaIbHbIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangaptHoil Mmojaenu. KBapk-ritooHHas MOAENb apOHOB.

®uzuka 3a npenenamu CranaaptHo moaenu. TéMHass MaTepust U TEMHas
SHEPrusl.

EnuncTBO Qusnueckoi KapTUHBI MHpA.

TexHuueckue yCTpoWCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: JO3UMETP,
Kamepa BunbcoHa, siiepHbIi peakTop, TepMOSIICPHBIN peakTop, aTOMHast 0omMo0a,
MarHUTHO-PE30HAHCHAasi TOMOrpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (OTOrpadusim).

UccnenoBanue pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normioieHus 0eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

DTanbl pa3BUTUS aCTPOHOMMH. [IpUKIaTHOE W MHUPOBO33PEHUYECKOE
3Ha4YeHUE acTpoHOMHUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU IS OOBSICHEHUS
PUPOJIbI KOCMUUYECKUX OOBEKTOB.
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Mertoapl acTpoHOMUYECKUX HccienoBaHUui. COBpEMEHHBIE ONTHYECKHUE
TEJIECKOIbI, PaJAMOTENECKONbI, BHEATMOC(hEpPHAst ACTPOHOMHSI.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBHXKEHUE.

Conneunas cucrema.

Counnue. Conmaeunasi akTUBHOCTb. McTouHuK sHeprun ConHIA U 3BE3I.

3BE311bI, X OCHOBHBIC XAPAKTEPUCTUKU. /lnarpaMMa «CIEKTpaIbHbIN KIace
— CBETUMOCTBY». 3BE3/IbI ITIaBHOM IOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOM ITOCIEN0BATENBLHOCTU. BHYTpEeHHEE CTpOeHHE
3BE311. COBpEMEHHBIE NIPEACTABIEHUS O IPOUCXOXKIAECHNUHN 1 HBoonny CoJIHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunstii [Iyte — Hama [Manaktuka. Ilonoxenne u neuxenue ConHUA B
l"amaktuke. Tunsl ranaktuk. Paguoramaktuky u kBasapsl. YEpHBIE IBIPHI B A1pax
raJaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa66ma. PazGeranmue
ranakTuk. Teopus bonbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoii. Metaranaktuka.

Hepeménnnpie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue naonwoenus.

Hab6mronenus 38€34H0r0 HEOa HEBOOPYKEHHBIM TJIA30M C UCTIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUM JIJIST  OMPEICIICHUs] TIOJOKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31ust CeBEpHOTO MOYIIApUs U
SIPKUE 3BE3/BI.

HaGmionenuss B Tteneckon JlyHbI, MiaHeT, TYMaHHOCTEH H 3BE3MHBIX
CKOIUIEHUH.

DU3NYEeCKHH MPAKTHKYM.

CrocoObl  u3MepeHus: (PU3MYECKUX BEIWYUH C  HCIHOJIb30BAHHEM
aHAJOTOBBIX W IU(GPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTENIbHBIE TOTPEITHOCTH U3MEPEHU I
duznuecknx BennyuH. O1ieHKa IPaHUIl OTPEIIHOCTEN.

[IpoBeneHue KOCBEHHBIX M3MEPEHUM, MCCIEAOBAaHUM 3aBUCUMOCTEMN
¢u3nuecKuX BEIMYMH, MPOBEPKA MPEAJIOKEHHBIX TUIOTe3 (BHIOOp M3 padoT,
OMMCAaHHBIX B TEMAaTHYECKUX pa3lenax «YUYEHUYECKHl DKCIIEPUMEHT,
JabopaTopHbIe PabOTHI, TPAKTUKYM).

Oo6o0maromiee NOBTOPEHMUE.

O0600611eHne 1 cucTeMaTu3alus CoAepKaHus pa3iesoB Kypca «MexaHukay,
«MonekynsipHas ~ ¢u3uka W = TEePMOAMHAMHUKA»,  «IDJIEKTPOJUHAMHUKAY,
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«Konebanuss u BoiaHBDY, «OCHOBBI CIELHUATBHON TEOPUH OTHOCHUTEIBLHOCTH,
«KBanTOBas pusuka», «ANeMEeHTbl ACTPOHOMUU U aCTPOPUIUKI.

Ponp ¢u3ukm U acTpoHOMHUHM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOW W 3TUYECKOW cdepax IesATEIbHOCTH YEJIOBEKa, pPOJib U MECTO
(U3MKKM W aCTPOHOMHHM B COBPEMEHHOW HAyyHOW KapTUHE MHpa, 3HAYEHUE
OMKCATENIbHOM, CUCTEMATH3UPYIOIIEH, OOBSACHUTEIbHOM M MPOTHOCTUYECKON
GyHKIUH (U3HYECKOW TEOpUH, poiab (PU3HUECKOW Teopud B (HOPMHUPOBAHUU
MPEACTAaBICHUA O (PU3NYECKOW KapTUHE MUpPA, MECTO (PU3MYECKOW KapTUHBI
MHUpa B OOILEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUNA O
IIPUPOJIE.

MexnpeaMeTHble CBS3H.

Wzyuenne kypca ¢usuku yroyonénHoro ypoBHs B 11 kmacce
OCYILIECTBISIETCA C YYETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBSI3EH C
KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

MesxcnpeOomemmuvie noHamua, CeA3AHHbBIE C U3YUCHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHWE, HAY4YHBIH (axkT, THUMoTe3a, QuU3NIecKas
BEJIMYMHA, 3aKOH, TEOpHUs, HAONIOJCHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE,
MOJielb, M3MEpPEHHE, TMOTPEIIHOCTH HW3MEpPEHUH, H3MEpHUTEIbHbIE MPUOOPHI,
nudposas saboparopusi.

Mamemamuka: penIEeHHE CHUCTEMbl YpPaBHEHUU. TPUTrOHOMETPUUYECKUE
(GyHKIMU: CUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIMH HA OCH KOOPJMHAT,
cioxeHue BekTopoB. I[IpousBoanble siemMeHTapHbIX GyHKUMA. [IpusHaku
110100MsI TPEYTOJILHUKOB, ONIPEIeTICHUE TUIONIA/IN TUIOCKUX GUTYp 1 00bEMa Te.

Buonozua: >nekrpuyueckue SIBICHUS B JKMBOM IpHUpoJie, KojeOaTelbHbIE
IBWKEHHUS B JKMBOM TPUPOAE, HSKOJOTMUECKUE PHUCKA MpPH IPOU3BOJICTBE
ANIEKTPOIHEPTUH, DJIEKTPOMATHUTHOE 3arpsA3HEHUE OKPYKAIOIIEW Cpensl,
yJIbTPAa3BYKOBasi JAMArHOCTHKAa B MEIULIUHE, ONTUYECKUE SIBJICHUS B MKUBOU
IpUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKas CTPYyKTypa
TBEPABIX TEJN, MEXaHU3Mbl OO0pa30BaHMUsI KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIN aHAIU3.

I'eocpaghusa: marHuTHBIE TIONIOCA 3€MIIM, 3QJIEKHM MArHUTHBIX PV,
dboTOoChEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocuna: TpUMEHEHHE TOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB,
ANEKTPOJBUTaTENb SIKOOU, TEeHEPATOP NEPEMEHHOTO TOKA, MHAYKIIMOHHAS TIEYb,
JUHUU  JJIeKTpolepenayd, dJEKTPOJBUraTeldb, paaap, pPaauoONpUEMHUK,
TENEeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3BykoBas IMAarHOCTHKAa B
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TEXHUKE, MPOCKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHas Oarapes,
CIIyTHUKOBBIE TPUEMHHUKH, SIEPHASI SHEPIeTUKA U JIKOJOTHUYECKUE aCIEKTHI €€

pa3BUTHSL.
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IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI IO
OU3NKE HA YPOBHE CPEAHEIO OBLIEI'O
OBPA3OBAHUMAJIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaThbl OCBOCHUS Y4eOHOTO mnpeameTa «Duzukar
JNOJDUKHBI ~ OTpakaTb  TOTOBHOCTB M CIIOCOOHOCTh  0OydYaromuxcs
PYKOBOJICTBOBAaThCSl C(OPMUPOBAHHOW BHYTPEHHEW TNO3MUMENH JIMYHOCTH,
CUCTEMOW IEHHOCTHBIX OPHUEHTAINI, MO3UTHUBHBIX BHYTPEHHHX YOEKICHHUI,
COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOro 0OIlecTBa,
paclIMpeHre KWU3HEHHOTO OMNbITa W ONbITA JESITEIbHOCTH B IMPOLECCE
pean3ali OCHOBHBIX HANPaBICHUN BOCIUTATEIBHOU AESATEIBHOCTH, B TOM
YUCJIE B YACTH:
rPa’*kIAHCKOr0 BOCIIMTAHUSA:

e cOpMUPOBAHHOCTh TPAKIAHCKOW TO3UIMKA OOydYarOMIETOCs KAk

aKTHBHOTO U OTBETCTBEHHOT'O WICHA POCCUIICKOTO OOIIECTBA;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEUETOBEUCCKUX TyMAHUCTUYCCKUX W
JNEMOKPATUYECKUX IEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYK) JICITEIBbHOCTh B  HHTEpPECax
rpaXJAaHCKOTO  O0OIecTBa, ydYacTBOBaTh B  CaMOYIIPaBICHUU B
o0Opa3oBaTeIbHON OpraHU3alliy;

e YMEHHME B3aUMOJICHCTBOBATH C COLMAIBHBIMU HMHCTUTyTaMU B
COOTBETCTBUHU C UX QYHKIIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUS:

e CcOPMUPOBAHHOCTH  POCCHUICKON  TPaXTaHCKOM  HMICHTUYHOCTH,
MaTpUOTU3MA;

e I[IEHHOCTHOE OTHOILLIEHHE K TOCYJAapPCTBEHHBIM CUMBOJIAaM, JOCTHKECHUSM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOIO IMOBE/ICHUS;

e CIOCOOHOCTH OIIEHMBATh CHUTYallMI0 M MPUHUMATH OCO3HAHHBIE
pEelIeHNs, OpPUEHTHUPYSCh HA MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YMCJIE B JICITEILHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/ia B IOCTPOECHHE YCTOMUMBOIO Oy ayIIEro.

3CTETHYECKOT0 BOCIIMTAHMS:
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e OCTETHMYECKOE OTHOILIEHWE K MHPY, BKJIIOYas JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKOI HAYKe.
TPYAOBOI0 BOCTIUTAHMS:

e HHTEPEC K pa3uyHbIM cdepaM npodecCUOHATBLHON NIeITeIbHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKON, YMEHHE COBEPIIATH
OCO3HaHHBIM BbIOOp Oyayuieil mnpodeccud U peaau30BbIBaTh
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BaHUIO B
obnactu PU3UKK HA MPOTIKEHUU BCEH KUZHMU.

IKOJIOTUYECKOT0 BOCTIUTAHUS:

e chOpMUPOBAHHOCTh AKOJIOTUYECKOHN KYJbTYpHI, OCO3HAHUE
TJI00ATBHOTO XapakTepa 3KOJIOTHIECKUX MPoOem;

e IUIAHMPOBAHUE U OCYIIECTBJICHUE JEHWCTBUN B OKPYXAIOLIECH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOrO Pa3BUTHS YEIOBEUECTBA;

e PpACIIMPEHHE OMbBITA ACSITEIHLHOCTH HKOJOTUUECKON HAMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHN TI0 (PU3HKE.

HEHHOCTH HAYYHOI0 O3HAHUS:

e copMuUpPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (M3UUECKON HAYKH;

e OCO3HAHHUE LICHHOCTH HAay4YHOW JESITEIbHOCTH, TOTOBHOCTh B MPOLECCE
M3Y4YCHHUS] (PU3UKU OCYIIECTBISITh MPOCKTHYIO M MCCIEIOBATEIHCKYIO
JEeSATETbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble JJjornyeckue aeicTBUA:
e CaMOCTOSTEIBHO (OPMYIHMPOBATH W AaKTyaJIHM3UPOBATH IPOOIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
e ONpPEACNATH LU JAEATCILHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTHKCHHUS,
e BBIABJISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUUS B pPaccMaTPUBAECMbIX
(hUBUYECKUX SBICHUSX;
e pa3pabaTpiBaTh IUIAH pelIeHUs TpobjJeMbl C Y4ETOM aHalu3a
HMMEIOIINXCSl MATEPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
e BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIE/ICTBUI JI€SITEIbHOCTH;
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e KOODPJMHHUPOBATh M BBIMOJHATH pabOTy B YCIOBUAX pPEaIbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

e Ppa3BUBaTh KPEATUBHOE MBINLJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciaenoBaregabCcKue AeHCTBHSA

e BIAJCTh HAYYHOW TEPMHUHOJOTHEW, KIIOUYEBBIMH TMOHATHUSIMH U
MeTofaMu (PU3nUecKoil HayKu;

e BIAQJCTh HaBBIKAMU Y4E€OHO-HUCCIIEIOBATEIIbCKOM U  MPOEKTHOMU
NEeSATETbHOCTA B 00JIaCTH (PU3MKU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pelieHusl 3aaad (U3N4eCcCKOro
COJIEpKaHUsl, IPUMEHEHHUIO PA3IMYHbBIX METOJ/IOB IMO3HAHUS,

e BIQACTh BUJAMHU JICATECIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpETAlUi, MPEOOpa30BAHUI0 M TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYyallUsX, B TOM YHCJI€ TIPH CO3JaHUN YUCOHBIX MTPOCKTOB B
o0nactu (GU3UKH;

e BBIABIIATH MPUINHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBAThH 33134y,
BBIJIBUTATh THNOTE3y €€ PpEIIeHUs, HaXOAWTh AapryMEHTBhI IS
JI0Ka3aTeIhCTBA CBOMX YTBEPKACHHM, 3a1aBaTh TapaMeTPhl U KPUTEPUU
pelieHus;

e AHANM3HWPOBATH TOJYYCHHBIC B XOJI€ PEIICHUS 3aJaud pPE3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh UX JOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHUE
B HOBBIX YCIIOBUSX;

e cTaBUTHh W (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]aud B 0Opa30BaTEIHHOM
JeSITEIbHOCTH, B TOM YKCIIE TIPU U3yUYeHUU (DU3UKH;

e JIaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

e yMETh NEPEHOCHUTHh 3HAHUA MO (U3MKE B MPAKTHYECKYIO O0IacTh
KU3ZHENIEATETLHOCTH;

e YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIACTENH;

e BBIIBUTaTh HOBBIE WJEH, TMpeiJiaraTh OPUTHHAIbHBIC TOAXOAbI H
pELICHMUS;

e CTaBUTh NPOOJNEMBI M 3aJlayd, JOIYCKAlOl[UEe ajJbTepHATHUBHBIC
pelIeHusl.

Pabora ¢ nndopmanmeii:

e BIIQJICTh HaBBIKAMU MONYy4YeHUsI HHGOpMALIMK (PU3UIECKOTO COJEP>KaHUS
U3 MUCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH MMOUCK,
aHaJu3, CUCTEMAaTH3aIlMI0 U UHTEpIpeTaIuio HHPOpMAIUU Pa3IndHbIX
BUJIOB U (DOpPM TIpeICTaBICHHUS;

e OIICHUBATH JIOCTOBEPHOCTH MH(POpMAITUY;
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e HCIOJb30BAaTh CPEACTBA HH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B pEUIEHUHM KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 33/Ja4 C COOJI0JeHuEeM TpeOOBaHUU SPrOHOMHKH,
TEXHUKHA O€30MaCHOCTH, TMTHUEHBI, PEeCypcoCcOepeKeHUsl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

e CO3/1aBaTh TEKCThI (PUINYECKOTO COACPKAHUS B PA3IMUHBIX opMaTax C
y4€TOM Ha3HAYeHUs MHPOPMAUUKU M LEJIEBOM ayIUTOpHH, BbIOHMpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YaTU3ALIUH.

KoMmyHHKaTHBHBIE YHHBepcaJibHbIe YdeOHbIe 1eliCTBUSA:

e OCYIIECTBJIATH OOILIEHHWE Ha YpoKax (PU3MKK M BO BHE-YpPOUHOMU
NESITEIbHOCTH;

e pAacmo3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CHUTyallMii M CMAr4arhb
KOH(JIHKTHI;

e Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHSI C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

e IIOHMMAaTh M  UCIOJIB30BaTh  IPEUMYyLIECTBA KOMAaHIHOH U
WHIMBUIyaJIbHOM pabOThI;

e BbIOMpaTh TEMAaTUKY U METO/bI COBMECTHBIX ACUCTBUN C yUETOM OOIINX
MHTEPECOB U BO3MOYKHOCTEMN Ka)XA0r0 YieHa KOJUIEKTHBA,

e IIPUHMMATh ILEJIH COBMECTHOW JIE€ATEIBHOCTH, OpPraHU30BBIBATH M
KOOPJIMHUPOBAaTh JIEHUCTBHUS IO €€ JOCTUIKEHHIO: COCTAaBJIATH IUIAH
NEUCTBUW, pACOPENEIATh POJH C YYETOM MHEHUM YYaCTHHUKOB,
00CYyX/1aTh PE3yJIbTaThl COBMECTHOUM pabOTHI;

e OLEHMBATH KAYECTBO CBOETO BKJIAaJa M KAXKJOI'O YYaCTHUKA KOMaH]Ibl B
001Ul pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

e TMpeajaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEU C MO3UIMU HOBU3HBI,
OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

e OCYUIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE MOBEACHUE B PA3ITUUYHBIX
CUTyallUsX, TMpOSBISATH TBOPYECTBO U  BOOOpakeHHE, OBbITh
UHULIMATUBHBIM.

PeryasitTuBHbIe YHUBepCaJbHbIe YUieOHbIE 1eiiCTBUA
Camoopranusanus:

e CaMOCTOSITENILHO OCYIIECTBISATh ITO3HABATEIbHYIO JEATEIbHOCTh B
o0nactT (U3UKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U
dbopmyIUpoBaTh COOCTBEHHBIE 3a/1aUH;

e CaMOCTOSITEJIBHO  COCTaBIIATh  IUIaH  pEHIeHUs  pacy€THbBIX H
KAueCTBEHHBIX 3aJlay, IUIaH BBINOJHEHUS MPaKTUYECKOH paboThl ¢
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yu4€TOM MMEIONINXCA PeCcypcoB, COOCTBEHHBIX BO3MOXHOCTEH W
IIPEAIIOYTEHU;

e JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM;

e pacmupsaTh paMKd yY4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX
MIPEANOYTEHUM;

e JleNaThb OCO3HAaHHBIM BBIOOP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 32 PEIlICHUE;

e OIICHMBATH MPUOOPETEHHBIN OTIBIT;

e €rocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAULIUUA B 00NaCTH
(U3HKH, TIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIM U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, SMOIIHOHAIbHBIN HHTEJJIEKT:

e JaBaThb OIIGHKY HOBBIM CHUTYyallMsiIM, BHOCHTb KOPPEKTHBHI B
JESITENbHOCTD, OLICHUBATH COOTBETCTBUE PE3YNIbTATOB IICIISAM;

e BJAJETh HAaBBIKAMH TO3HABATENBHON peIeKCUH Kak OCO3HaHUs
COBEpIIIAEMBIX JIEHCTBUI M MBICIUTEIbHBIX IPOLECCOB, UX PE3YIbTATOB
1 OCHOBAHUM;

e HCIOJB30BaTh MNPUEMBI peduieKCHMHM JI OLIEHKH CUTYyallud, BbIOOpa
BEPHOI'0 PEILICHUS;

e yMETb OIICHHBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHMS [0 UX
CHIKEHUIO;

e IMPUHMMATh MOTHBBI U apryMEHTHI IPYIHX IPH aHaJU3€ PE3yJIbTaTOB
JESITENIbHOCTH;

e TPUHMMATH CeOsl, MOHUMAsI CBOM HEJOCTATKU U IOCTOMHCTBA;

e IPUHMMATh MOTHMBBI U apIyMEHThI IPYIMX IpPH aHAJIU3€ PE3yJIbTaTOB
JESITETbHOCTH;

e IIpHU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHUOKH.

B nponecce noctuxkeHUs] IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTrPaMMBbI 110
buzuke IsI ypoOBHS cpeaHero ooOmero oOpa3oBaHUs Yy OOyYaroluxcs
COBEpIICHCTBYETCSI ~ SMOLMOHANbHBIA  MHTEUIEKT,  MpEenojararonui
c(OpPMUPOBAHHOCTD:

e CaMOCO3HaHHS, BKJIIOYAIOIIET0  CIOCOOHOCTh  INOHMMATh  CBOE
SMOLIMOHAJIBHOE  COCTOSIHME,  BMJIETh  HANpPABJIEHUS  Pa3BUTHUS
COOCTBEHHOM AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ce0€;

e CaMOpETyJIHMpOBAaHMs,  BKIIOYAIONIETO  CaMOKOHTPOJIb,  yYMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHUE, CIOCOOHOCTH
aJafiTUPOBAaThCA K OMOIMOHATBHBIM HW3MEHEHUSAM U  MPOSBISATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;
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e BHYTPEHHEH MOTHMBALMHU, BKIIIOYAIOIIEH CTPEMIICHUE K JOCTHMIKECHUIO
LEJId U yClexy, ONTUMU3M, UHULMATUBHOCTb, YMEHHUE JEHCTBOBATD,
HCXOJS U3 CBOUX BO3MOKHOCTEN;

e DOMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYTHUX, YUYUTHIBaThb €ro NpPH OCYIIECTBICHUU OOUIEHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

e COLMAJbHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATH
OTHOULIEHUS! C JIPYTMMH JIFOJbMH, 3a00TUTHCS, MPOSBIATH UHTEPEC U
paspeiiatb KOH(IUKTHI.

INPEAMETHDBIE PE3VJIBTATEI

K konny oOyuenus B 10 knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh C(POPMHUPOBAHHOCTD y 00YHAIOIIKUXCS YMEHUI:

e IIOHMMATh poOJib (PU3UKK B OSKOHOMHYECKOH, TEXHOJIOIMUYECKOM,
HKOJIOTUYECKOM, COLMAIBHOM U 3TUYECKOM cdepax IesITeNIbHOCTH
4eJI0OBEKa, POJb U MECTO (PM3MKH B COBPEMEHHOW HAy4HOM KapTHUHE
MUpa, 3HAYCHHE ONMCATENbHOM, CUCTEMATU3HPYIOLIEH,
OOBSICHUTEILHON U MPOTHOCTUYECKOW (PyHKIMI PU3NUECKOr Teopuu —
MEXaHUKHU, MOJEKYISIpHOM (QU3MKKM U  TEPMOAMHAMHUKH, POJIb
¢usnueckoil Teopuu B GOPMHUPOBAHUU MPEJICTABICHUN O (PU3NUECKON
KapTUHE MUPAa;

e pasznuyaTh YCJIOBHUS MPUMEHHUMOCTH MoOJeleill (Qu3ndeckux Ten Hu
MPOLIECCOB (SIBJICHMI): MHEpLMAIbHAsT CUCTeMa OTCuéra, aOCOJIOTHO
TBEPAOE TEJI0, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBHXKCHHE,
CBOOOJIHOE majieHue, abCOMIOTHO ympyras aedopmaiiusi, abCOIIOTHO
yapyroe u aOCONIOTHO HEYNpyroe CTOJKHOBEHUS, MOJENW rasa,
KUAKOCTH W TBEPIOTo (KPUCTAJUIMYECKOr0) TeNa, WACATbHBIA ras,
TOYEYHBIH 3apsid, OAHOPOIHOE JIEKTPUUYECKOE TOJIE;

e pa3nuyaTh yCIoBUS (TpaHULIbl, 00JACTH) MTPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, IOHUMAaTh BCEOOUIUI XapakTep (PyHAAMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh HCIOJIb30BAaHUS YACTHBIX 3AKOHOB;

e AHANM3HUPOBATH U OOBACHITH MEXAHMYECKUE MPOLECCHl M SBICHUS,
UCIIOJIb3Ysl ~ OCHOBHBIE  TIOJIO)KEHHMSI M 3aKOHbl ~ MEXaHUKHU
(OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUSA, (POPMYJIbl KHUHEMAaTHUKU
PaBHOYCKOPEHHOTO JIBH)KEHUS, peoOpa3oBanus [ anuiies 1uist CKOpOCTH
U TEepeMeIleHHs, 3aKoHbl HBIOTOHA, NPUHIUI OTHOCUTEIBHOCTU
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lManunes, 3akOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA
U MEXaHWYECKOW OHHEPIruH, CBsI3b pPaOOTHl CWIbl C H3MEHEHHEM
MEXaHUYECKOM SHEPIruH, YCIOBUS pABHOBECHS TBEPAOIO Tea), IPU STOM
WCMOJIb30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh
YCJIOBUSI TPUMEHUMOCTH (DU3UYECKHX 3aKOHOB: MpeoOpa3oBaHUM
["asnitest, BTOporo u TpeTbero 3akoHoB HpIO0TOHA, 3aKOHOB COXpaHEHMS
MMITYJIbCA U MEXAHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHS;

e QAHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE TMIPOIIECCHl U SIBICHUSA,
UCIONb3ysd OCHOBHbIe NONOKEHHST MKT M 3aKOHBI MOJIEKYJSIPHOU
GU3MKM W TEPMOJMHAMUKHM (CBA3b JABJICHUS HICAIBHOTO Tra3a co
CpeaHENM  KMHETHYECKOM DJHEPrMed  TEIJIOBOTO  JBWXKEHUA U
KOHIECHTPALIMEW €ro MOJIEKYJ, CBA3b TEMIIEPATypbl BELIECTBA CO
CpeHEW KUHETHYECKOW SHEPrUeu TEIUIOBOTO IBHUKEHUS €r0 YacTHI,
CBSI3b JIABJIEHUSI WJACATBHOIO ra3a C KOHIIEHTpPAalMEHd MOJEKYJI U €ro
TeMIneparypou, ypaBHeHne MenaeneeBa—KnanenpoHa, nepBblii 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAHEHUS PHEPIUU B TEILIOBBIX MPOIECCaX),
IPA OSTOM MCIOJb30BATh MATEMATUUYECKOE BBIPAXKECHUE 3AaKOHOB,
YKa3bIBaTh  YCIIOBUS NPUMEHUMOCTH ypaBHeHUs MenaeneeBa—
KnanelipoHna;

e AHANM3HUPOBATH M OOBICHATH JJICKTPUUECKUE SBJICHUS, MCIIOJIb3YS
OCHOBHBIE TIOJIOKEHHUS ¥ 3aKOHBI AJIEKTPOANHAMUKY (3aKOH COXPaHEHHUS
AJEKTPUYECKOrO  3apsAna, 3akoH  KyjnoHa,  NOTEHUHAIBHOCTH
AJIEKTPOCTATUYECKOTO TOJIS, MPUHUHUIN CYIEPHO3ULINU DIICKTPUUECKUX
TMIOJIEW, TIPU 3TOM yKa3bIBasl yCJIOBUs MPUMEHUMOCTH 3aKkoHa KyioHa, a
TaKKe MPaKTUYECKU Ba)KHbIE COOTHOIIECHUS: 3aKOHbI OMa JyIsl yyacTka
IEeNU U JUIs 3aMKHYTOM 3JIEKTPUUYECKOW Iernu, 3aKoH [[xoyna—Jlenna,
npaBuia Kupxroda, 3akonst dapanes A1 371€KTpoau3a);

e ONUCHIBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIIOJIb3YSI BETUUMHBI:
NEPEMELIECHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJla U CUCTEMBI TEN,
CUJIa, MOMEHT CHJIbI, IaBJIEHUE, IOTCHIMAJIbHAS SHEPT U, KHHETUYECKAS
SHEPrUs, MEXaHUYECKasi YHEPTHUs, paboTa CUIIbI, IEHTPOCTPEMUTEIIBHOE
YCKOPEHUE, CUJIA TSHKECTH, CUJIAa YIPYTOCTH, CHJIa TPEHHUSI, MOIIHOCTb,
DHEPrusl B3aUMOJCUCTBUA Teia ¢ 3eMIEd BOMM3M €€ TOBEPXHOCTH,
SHEPrus yHpyrou pepopManud MPYKUHBI, KOJIWYECTBO TEIUIOTHI,
abcooTHAs TeMIiepaTypa Teia, paboTa B TepMOJUHAMUKE, BHYTPEHHSS
SHEPrus HJ€aJbHOTO OJHOATOMHOrO Tasza, paboTa uAeallbHOrO rasa,
OTHOCHUTENIbHAA BIAXHOCTh Bo3ayxa, KIIJ[ wmaeanmbHOTO TEmIOBOTO
IBUTATENS; JIIEKTPUUYECKOE TII0JIe, HANPSKEHHOCTHb AJIEKTPUYECKOTO
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M0JIsL, HANPSKEHHOCTD TMOJIsl TOUEYHOTO 3apsa WM 3apsyKeHHOTo 1apa
B BaKyyMe€ M B JUDJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh NOTEHLMAJIOB, DJEKTPOABIKYIAs CUJa, CHJIAa TOKa,
HaIpsOKEHUE, MOIIHOCTh TOKa, JJIEKTpUYecKass EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBIIEHUE YYacTKa LEMU C MOCIEI0BATEIbHBIM U
napajyieIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPrUsl SJIEKTPUUYECKOTO
M0JIsI KOHJIEHCATOPa;

e OOBSCHATH OCOOEHHOCTH  MpOTEKaHUs  (U3UYECKUX  SABIICHUIL:
MEXaHUYECKOE JIBH)KEHHE, TEIUIOBOE JBM)KEHHE YacTHIl BEILECTBA,
TEIJIOBOE paBHOBECHE, OpOYHOBCKOE JIBIKEHUE, MU y3usi, UCTTapeHUE,
KUIIEHWE W  KOHJEHCalMs, IUIABICHME W  KpHUCTaJUIM3alus,
HaIlpaBJIEHHOCTb TeIUIoNepeaauH, IIEKTpHU3ALUS TEl,
SKBHUIOTEHUHUAIBHOCTh TOBEPXHOCTH 3aPSIKEHHOT0 POBOAHUKA;

e TMPOBOAUTH HCCIEAOBAHNE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI
OT JApPYrol ¢ HCHOJIB30BAHUEM TMPSAMBIX HU3MEPEHUM, NPU OTOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTaThl MOJYYCHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHAC TpadUKOB C yUETOM
aOCOJIIOTHBIX ~ TOTPENTHOCTEM W3MEPEHHM, JelaTh BBIBOJBI  I10
pe3yabTaTaM HCCIEeI0BAHUS;

e TMPOBOJUTH KOCBEHHBIC M3MEPECHUSI (PU3NYECKUX BEIUYUH, MPU ITOM
BBIOMPATH ONTUMAJIBLHBIN METO U3MEPEHHUs, OLIEHUBATh A0COTIOTHHIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

e IIPOBOJWUTH OMBITBI 1O TPOBEPKE NPEIJIOKEHHOW  THIIOTE3BI:
MJIAHUPOBATH HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY,
aHaJM3UPOBATh IOJYYEHHbIE PE3yJbTaThl M AENAaTh BBIBOJ O CTaryce
MPEUIOKEHHOW TUTIOTE3bI;

e coOmoaaTh TpaBwiIa  0Oe30macHOro  TpyAda OpPU  MPOBEJACHHUH
UCCJIEIOBAHUM B paMKax y4eOHOTO OJKCIIEPUMEHTa, MPaKTHUKyMmMa U
yueOHO-UCCNEIOBATEIbCKOM M TPOEKTHOW  JEATEIBHOCTH  C
UCIIOJIb30BAHUEM  U3MEPUTEIbHBIX YCTPOMCTB U  J1TaOOPATOPHOTO
000py1I0BaHMS;

e pewarbh pacy€THbIE 3aayd C SBHO 3aJIAHHOW M HEABHO 3a/IaHHOU
(bu3HYecKoil MOJIEbIO: HA OCHOBAaHUM aHaJIN3a YCJIOBHs 000CHOBBIBAThH
BbIOOp (u3MUECKOW MOJIeNH, OTBEuarllel TpeOoBaHUSAM 3aJauu,
NPUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl
(bU3MYECKUX TEOpUM TMPHU HUCIMOJIb30BAHUM MATEMAaTHYECKUX METOJIOB
pelieHusl 3ajiady, MNPOBOAWTH pPacu€Thl HAa OCHOBAHUM HMMEIOLIUXCS
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JTAHHBIX, aHAJM3UPOBaTh pE3yJbTaThl M KOPPEKTUPOBATH METOJIbI
pelieHus ¢ y4ETOM MOJyYEHHBIX pPe3yJIbTaTOB,;

e pellaTh KAa4eCTBEHHbBIC 3aJauM, TPEOYyIOIIMe MPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3leioB Kypca (U3MKH, a TaKKe WHTErpaluy 3HAaHUN U3
IPYruX TMPEeIMETOB €CTeCTBEHHO-HAyYHOTO IIMKJA: BBICTPauBaTh
JIOTMYECKYIO LIENOYKY PACCYXKJICHUN C ONMOPOM HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

e HCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA i1 OOBACHEHUS OCHOBHBIX
MPUHLIUMNOB  PabOThl  WM3MEPUTEIBHBIX  MPUOOPOB, TEXHUUYECKUX
YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;

e TMPUBOJAUTH NPUMEPHI BKJIAJIAa POCCUUCKUX M 3apyOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO
MHUpa, B Pa3BUTHE TEXHUKHU U TEXHOJOTHII;

e aHAMM3WPOBATH W  OICHWBATH  TMOCJEACTBHS  OBITOBOM W
MPOU3BOJACTBEHHOW  JESATEIBHOCTH  YEJIOBEKA,  CBSI3aHHOM  C
(bU3HYEeCKUMU TIPOIIeCCaMU, ¢ TTO3UIIUNA YKOJIOTUYECKON 0€30TacHOCTH,
MPEACTAaBICHUN O PALMOHAIBHOM HPUPOJONOJIB30BAHUM, A TaKXKe
Pa3yMHOM UCIIOJIb30BaHUU JOCTHKEHUI HAYKHM W TEXHOJOTHM Jyist
JAJIbHEUIIETO pa3BUTHS Y€IIOBEYECKOTO OOIIECTBA;

e TPUMEHATH Pa3InYHBIC CIOCOOBI PabOTHI ¢ MH(pOpMaIUen HU3NIECKOro
COJIEp)KaHUsI C WCIIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUMA, IPU ATOM HCTOJIB30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIE
TEXHOJIOTUU I TIOUCKA, TEPepabOTKU M TPEIbSBICHUS yuyeOHOU W
Hay4YHO-TIOMYJISIPHOMN uHdopmaIm, CTPYKTYypHUpPOBaHUS U
MHTEpHIpeTanuu NHGHOPMAIINH, TTOTYYCHHON U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHUYECKU aHAJIU3UPOBATH MOTYy4aeMyI0 HHPOPMAIIUIO U OIIEHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TAK U HA OCHOBE
aHaJIM3a UCTOYHUKA MHPOPMAIIUK;

e TMpOABIATH  OPraHU3allMOHHBIE M TO3HABATENIbHBIE  YMEHMS
CaMOCTOSAITEJILHOTO  MPUOOpPETEeHUs] HOBBIX 3HAHUW B Tpolecce
BBITIOJTHEHHUS MPOEKTHBIX U y4eOHO-UCCIIEIOBATENBCKUX paldoT;

e paboTaTh B TPYIIE C MCIOJHEHHUEM Pa3JIMYHBIX COLIMAIbHBIX POJIEH,
IUIaHUPOBAaTh ~ pabOTy  TIPYIIbI, PalUMOHAIBHO  pACHIPEICITh
NEATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, AJ€KBATHO OLICHUBATH
BKJIQJI KQXKJIOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHHE pacCMaTpUBaeMOM
po0JIEeMBbI;

e TPOSABIATH MOTUBAIUIO K Oyaymield npodecCuoHaIbHON JIeaTeIbHOCTH
0 CIENUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO TTPOQHIIS.
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K xonimy oOyuenust B 11 Knacce mipeIMETHBIC PE3YNbTAThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKATh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e TOHMMATh POJb (U3UKH B DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIbBHOW M JTHYECKOW cdepax NeAaTeTbHOCTH 4YelOBeKa, POjib U
MeCTO (U3UKKM B COBPEMEHHOW HAy4YHOW KapTUHE MHpa, pOJIb
ACTPOHOMHH B NPAKTUYECKON JEATEIBHOCTH YEJIOBEKA M JalbHEUIEM

HAay4YHO-TEXHUYECKOM pa3BUTHH, 3HA4YCHUE OIMCATENbHOU,
CUCTEMATU3UPYIONICH, OOBSICHUTEIIBHOW U MTPOTHOCTUYECKON (PYHKITUI
bu3nueckoil TEOpUM — DIEKTPOJWHAMHKHU, CHEIHUATBHON TEeOopHH

OTHOCUTEJILHOCTHU, KBAaHTOBOW (DM3HUKH, POJIb (PU3UYECKOW TEOpUH B
(bopMHUpOBAaHUU TIPEACTABICHUNA O (U3MUECKON KapTUHE MHUpPA, MECTO
(bu3nYecKoil KapTUHBI MUPA B O0IIEM PsAJly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MIPEJACTABICHHUI O PUPOJE;

e paznuyaTh YCJIOBUS MNPUMEHUMOCTH MoOJelell (QU3nYecKux Ten Hu
MPOLIECCOB (SIBIEHUI): OJHOPOAHOE HIIEKTPUUECKOE U OJHOPOAHOE
MarHuTHOE TIOJsl, TapMOHHMYECKHE KoJieOaHUs, MaTeMaTUYeCKUn
MasITHUK, UACaTbHBIN MPYXUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI,
ujeanbHbId KOJIeOATENbHBIM KOHTYp, TOHKasl JHMH3a, MOJEJIEH aroma,
aTOMHOTO fJIpa U KBAaHTOBOM MOJIENIU CBETA;

e pa3nuy4aTh YCIOBUS (TpaHUIIbI, 00JACTH) MPUMEHUMOCTH (PUBHUYECKUX
3aKOHOB, IOHUMATh BCEOOUTUI XapakTep PyHAAMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTb KCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHANM3HUPOBATH U OOBSICHATH HJIEKTPOMATHUTHBIEC MPOLECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHUS M 3aKOHbBl JJIEKTPOAUHAMHUKUA U
CIEUUAIIBHOM  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXPaHEHHS
AJEKTPUYECKOrO 3apsja, cwia Awmmepa, cuina JlopeHla, 3aKkoH
ANEKTPOMAarHUTHOM  WMHAyKIMM, mnpaBuwino Jlenma, cBasp OJIC
CAMOMHAYKIIMM B 3JEMEHTE D3JIEKTPUYECKOW WENU CO CKOPOCTHIO
U3MEHEHUS]  CHJIbl  TOKAa, IIOCTYyJaThl  CHEUUAJIbHOM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHANM3HUPOBAaTH U OOBSICHATH KBAHTOBBIE IIPOLIECCHI M  SIBJICHUS,
UCIIOJIB3YS MOJIOKEHHSI KBAHTOBOM (hM3UKH (ypaBHEHUE DUHIITEIHA 115
dotorddexra, mepBbIi W BTOpOW ToOCTymaTel bopa, mnpuHIUI
COOTHOIIICHHs HeompeneneéHHocTen I'eizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOr0 ¥ MaCCOBOI'0O YHCEI U SHEPTHH B SIAEPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOTO pacnaja);
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e ONHUCHIBATh (PU3UYECKHE MPOIIECCH M SBICHUS, UCIIOJIb3YS BEITUIMHBI:
HaIPSKEHHOCTh ANEKTPHYECKOTO TIOJIA, MOTCHITHAIT
AIEKTPOCTATHICCKOTO TOJIA, pPa3HOCTh MMOTCHITHAJIOB,
ANEKTPOJABUKYINAS CHJIA, WHAYKIUS MArHUTHOTO TIOJIs, MarHUTHBIN
MOTOK, cwiIa Awmnepa, HWHAYKTHBHOCTb, OJJICKTPOIABWKYIIAS CHIIA
CAaMOWHIYKIIMH, JHEPTUsS MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PESITUBUCTCKANA UMITYJIBC, TIOJTHAST YHEPTHUS, YHEPTHUS ITOKOST CBOOOTHOM
YJACTHIIBI, PHEPTUS U UMITYJIbC (DOTOHA, MAaCCOBOE YMCIIO W 3apsl Spa,
DHEPTHUS CBSI3U SIPA;

e OOBSCHATP OCOOEHHOCTH MpOTEKaHUs  (U3MYECKUX  SBIICHHIA:
AIEKTPOMAarHUTHAs WHIYKITASA, CaMOUWHIYKITHS, pE30HaHC,
uHTEpPEPEHITNS BOJIH, MU(paAKIA, AUCIEPCHs, TOJHOE BHYTPEHHEE
otpaxenue, (orodnekrpuueckuii 3pdext (dororddexr), ampda- u
Oeta-pacmaapl szep, raMMa-u3iaydeHue snaep, GU3NUecKue MPUHITUIIBI
CIEKTPATHHOTO aHAJIN3a M pabOTHI JIa3epa;

e ONpEAEIATh HAMPABICHWE WHIYKIIMA MArHATHOTO TOJISI MTPOBOJIHUKA C
TOKOM, CHJIbI Amniepa u cuiibl JIopeHia;

e CTPOWTHh H300paKEHHE, CO3/IaBaeMOE€ TUIOCKHM 3E€PKajioM, TOHKOM
JIUH30M, ¥ pACCUYUTHIBAThH €T0 XapaKTEPUCTUKH;

e TPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE TIOHATHSI, TEOPUU H
3aKOHBI JUISl aHauu3a W OOBSCHEHUS (PUBHMYECKUX IIPOIIECCOB,
MIPOUCXOMSAIINX B 3BE3/IaX, B 3BE3AHBIX CUCTEMAX, B MEKTAIAKTUUECKON
cpene; ABUKEHUsI HEOSCHBIX TeJl, DBOIOLNH 3BE3/] M BeeleHHOIM;

e TMPOBOJIUTH UCCJIECJAOBAHHE 3aBUCUMOCTEH (PU3MUYECKHX BEIUYHH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, TpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATHh pPE3yJbTaThl MOJIYYECHHOW 3aBHUCHUMOCTU
bu3NUecKMX BEJIUYMH B BHUAEC T'PaPUKOB C Y4E€TOM aOCOJIOTHBIX
MOTPENTHOCTe  M3MEPEHMM, JenaTh BBIBOABI IO  pe3yJbTaTaM
UCCJIeIOBAHNUS,

e TMPOBOJUTH KOCBEHHBIC WM3MEPEHMs (PU3MUYECKUX BEIUYUH, MPU STOM
BBIOMPATH ONTUMATBHBIN METO U3MEPEHUs, OLIEHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPAMbBIX U KOCBEHHBIX U3MEPEHHUI;

e TMPOBOJUTH OMNBITBI 1O TPOBEPKE TNPEIJIOKEHHOW  THUIOTE3bI:
MJIaHUPOBATH HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY,
aHAIM3UPOBATh TOJYYCHHBIC PE3YNIBTATHl M JiejaTh BHIBOJ O CTaTyce
MPEIJIOKEHHON TUIIOTESBI;

e ONHUCHIBATH METOJIbI TIOJYUYCHHUS HAYYHBIX aCTPOHOMUYCCKUX 3HAHUI;
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e coOmoaaTh mOpaBwia  0Oe30macHOro TpyAda HOpPU  MPOBEACHHUU
UCCJIEIOBAaHUI B paMKax y4eOHOTO HSKCIEPUMEHTa, MpaKTUKymMa U
y4eOHO-HCCIIEIOBATENbCKOM M TPOEKTHOW  JEATEIBbHOCTH  C
UCIIOJIb30BAHUEM  HM3MEPUTENIbHBIX YCTPOMCTB W J1TaOOPAaTOPHOTO
000opy10BaHMUS;

e pemaTh pacyETHBIC 3aJlaud C SBHO 33JaHHOW M HESBHO 3aJIaHHOM
(u3MYeCcKOl MOJENbI0: HAa OCHOBAHMM aHAJIM3a YCJIOBHS BBIOMpATh
(bu3nUecKrue MOJEIU, OTBEUYAIOIIUE TPEOOBAHUSAM 3a/1a4ud, MPUMEHSThH
(bopMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTHU U MOCTYJIAaThl (PU3NYECKUX TEOPUI
IpU HCMOJIb30BAHMM MAaTEMaTUYECKHMX METOJOB pEIIeHUs 3ajad,
IPOBOJUTh  PAacuy€Tbl HAa  OCHOBAHMM  HMMEIOUIMXCS  JIaHHBIX,
aHAIM3UPOBATh PE3YJIBTATBl U KOPPEKTHPOBATH METOJbI PELICHHS C
Y4ETOM MOJIYUEHHBIX PE3YyJIbTaTOB;

e pemiaThb KaueCTBEHHBIE 3a/Jayd, TPEOYIOIIHE NPUMEHEHHs 3HaHUU W3
pasHBIX pa3fesnoB Kypca (UM3HMKH, a TakKe HHTErpaludd 3HaHUM U3
APYTUX MPEIMETOB €CTECTBEHHO-HAy4YHOrO0 IMKJIA: BBICTPAaUBAThH
JIOTUYECKYIO LEMOYKY PacCyXJICHHI ¢ ONOpOM HAa U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (U3UYECKUE SBICHHUS;

e HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSACHEHUS OCHOBHBIX
OPUHLKIOB  pabOThl  HU3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJOTMYECKHUX ITPOLIECCOB;

e TMPHUBOIUTH TNPUMEPHI BKJIaJa POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

e QAHANM3UPOBATh M  OLEHMBAThb  IOCJIEACTBUS  OBITOBOM U
MPOU3BOJCTBEHHOM  JEATENBHOCTA  4EJIOBEKa,  CBA3AHHOM ¢
(bu3nYeCKUMU MPOIECCAMHU, C MO3UIUNA HKOJIOIMUECKON 0e30MacHOCTH,
MPEACTAaBICHUH O palMOHAIBHOM MPHUPOIONOIB30BAHUM, a TaKKe
pPa3yMHOM HCIIOJIb30BAaHUU JIOCTHXKEHHM HAyKH W TEXHOJIOTHM is
JaJIbHEHIIEero pa3BUTHS Y€JIOBEYECKOTO 00IIECTBa;

e TPUMEHATH pa3InYHbIC CIOCOOBI PabOTHI ¢ MH(DOpMaIel HU3NIEeCKOro
COJIEp)KaHUsI C HCIOJb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUMA, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HHPOPMAIIMOHHBIE
TEXHOJIOTUU IS TOUCKA, NMEpepadOTKU M MNpeabsBICHUS y4yeOHOU u
HAy4YHO-TIOMYJISIPHOU uHdopmarmu, CTPYKTYpUPOBaHUS U
MHTEpHpeTauud HHHOPMALIMH, TOJTYYEHHON U3 pa3IMYHbIX UCTOYHUKOB,
KPUTHUYECKU aHAJIU3UPOBATH MOTYy4aeMYyI0 HHPOPMALIKIO U OLIEHUBATD €€
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JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCSA 3HAHUN, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA HMHPOpMALIUK;

e TMpPOSBIATH  OpPraHU3ALMOHHBIE M  [O3HABAaTEJbHbIE  YMEHHS
CaMOCTOSAITEJILHOTO  MPUOOpPETEeHUs HOBBIX 3HAHUW B Ipolecce
BBINIOJIHEHUSI IPOEKTHBIX U y4eOHO-HCCIIEIOBATENbCKUX pa0OT;

e paboTaTh B IpPYIIE C MCHOJHEHHWEM PAa3JIMYHBIX COLIMAIBHBIX POJIEH,
IUIAaHUPOBATh  pabOTy  TIPYMNIbl, PAUUMOHAIBHO  PaCIpPENEsaTh
JESTENbHOCTh B HECTAaHAAPTHBIX CHUTyalUsX, aJCKBATHO OLICHUBATh
BKJIJl K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBAEMON
poOJIEMBIL;

e TPOSBISATH MOTHUBALIMIO K OyAyIIel mpoQecCHOHaIbHONU AEATEIbHOCTH
0 CTIETIHATBHOCTAM (PU3UKO-TEXHHYECKOTO TPODUIIS.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos
Ne HaumeHnoBaHue pa3neiioB DJleKTpoHHbIe (LM (pOoBbBIE)
Kontpoasnbie | IlpakTnueckue
/| ¥ TeM NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIEC pecypchl

padoThI padoThbI

Pasnen 1. HAYUYHBIA METO/I IIO3HAHUSA ITPUPOIbI

Hayunsbrit MeTon no3HaHus
MPUPOIBI

1.1 6 http://class-fizika.narod.ru/10-11 class.htm

Hroro no pazneny 6

Pa3zpnen 2. MEXAHUKA

http://big-change-

2.1 Kunewaruia 10 1 school.ru/konsp/konsp 10/k10 6.html
http://big-change-
2.2 Aunamuia 10 school.ru/konsp/konsp 10/k10 6.html
. http://big-change-
2:3 Cratika TBEpAIOTO TN S 1 school.ru/konsp/konsp 10/k10 6.html
54 3aKOHbI COXpAHEHUS B 10 1 http://big-change-
' MEXaHUKe school.ru/konsp/konsp 10/k10 6.html
Wroro mo pazueny 35

Paznea 3. MOJIEKVYJISAIPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI
3.1 MOJIEKYJISIPHOKUHETHYECKOMN 15 1 http://kormakov.ru/services/financialorg/mbank.php
TEOpUH
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http://class-fizika.narod.ru/10-11_class.htm
http://big-change-school.ru/konsp/konsp_10/k10_6.html
http://big-change-school.ru/konsp/konsp_10/k10_6.html
http://big-change-school.ru/konsp/konsp_10/k10_6.html
http://big-change-school.ru/konsp/konsp_10/k10_6.html
http://big-change-school.ru/konsp/konsp_10/k10_6.html
http://big-change-school.ru/konsp/konsp_10/k10_6.html
http://big-change-school.ru/konsp/konsp_10/k10_6.html
http://big-change-school.ru/konsp/konsp_10/k10_6.html
http://kormakov.ru/services/financialorg/mbank.php

T T . i .
3.2 CPMOHHAMIIA. L CTLIOBRIC 20 1 http://kormakov.ru/services/financialorg/mbank.php
MalllnHbI
ArperaTHbl€ COCTOSIHUS
3.3 BemiectBa. Ma3oBrle 14 1 http://class-fizika.narod.ru/10-11 class.htm
TIePEXOIbI
Hroro no pazneny 49
Paznen 4. JIEKTPOJINHAMMUKA
4.1 DIIEKTpUUYECKOE T0JIe 24 1 http://kormakov.ru/services/financialorg/mbank.php
n .
4.2 OCTOAMHRIH . 24 1 http://kormakov.ru/services/financialorg/mbank.php
AIEKTPUICCKHUI TOK
4.3 Toku B pa3auyHbIX Cpenax 6 http://kormakov.ru/services/financialorg/mbank.php
Wroro no pazneny o4

Pazzen 5. PU3HUYECKHUIN TPAKTUKYM

5.1 PU3HYECKUN IPAKTUKYM 16 16 http://class-fizika.narod.ru/10-11_class.htm
Wroro mo pazneny 16
PesepBHOE Bpems 10 http://kormakov.ru/services/financialorg/mbank.php
OBIIEE KOJIMYECTBO YACOB 170 8 16
I10 ITIPOTPAMME
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11 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/m paA KonTtpoabubie | IlpakTHueckue (undp )
MPOrpaMMblI Bcero o0pa3oBaTeIbHBIE
padoThI padoTsI
pecypchI
Pazaen 1. 9JIEKTPOIUHAMMUKA
11 MaruauTHOe nose 14
12 DneKTpOMarHuTHAS MHIYKITHS 13 1 0
Wroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4deckue KojaeOaHus 10 0 0
2.2 DJeKTpOMarHUTHBIE KoJIeOaHuUs 15 0 0
53 MexaHHUYEeCKHEe U dJIEKTPOMarHUTHBIC 10 1 0
BOJIHBI
2.4 OnTuka 25 1 0
Wroro mo pazneny 60
Pa3nen 3. OCHOBBI CHEIIMAJTBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcnoBet CTO 5 1 0
Hroro no pazneny )
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOM Tyanu3m 15 0 0
4.2 ®dwusuka aToma 5 0 0
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®u3uKa aTOMHOT' O gapa 1 3JICMCHTAPHBIX

4.3 5 0
YaCTHII
Wroro no pazaeny 25
Pazgen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKHU
5.1 D1eMeHTHl aCTPOHOMHUH U aCTPO(U3UKH 12 0
Wroro no pazneny 12
Pazzen 6. PUSUNUYECKHUIN MPAKTUKYM
6.1 DU3nYECKUil MPAKTUKYM 16 16
Wroro no pazneny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHUE
CucremaTu3anus u 00001eHe
71 MPEMETHOTO COJICPKAHUS U OTBITA 15 0
' JeSITeIbHOCTH, TIPUOOPETEHHOTO TIPH
n3zydeHuu Kypca gusuku 10 — 11 kmaccon
Uroro no pazneny 15
Pe3epBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 170 16
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