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YpoBeHb 0Opa3zoBaHus: cpeaHee ooIee oOpa3oBaHue

Cpok peanuzaiy nIporpaMMsbl: 2 rojaa

KomuaectBo wacor — 340

Pabouast nmporpamma pa3paborana Ha ocHoBe DenepanbHOil paboueld Mporpammsbl MO
yaeOHOMY TipeameTy «Dusukay mis ydammxces 10-11 kimaccoB ¢ yueTom TpeOoBaHMIA K

pe3yiapTaTaM OCBOEHHUSI MPOrpaMMbI cpeaHero oobmiero oOpazoBaHus DenepalbHOTO
rOCyAapCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHIapTa CPETHEr0 00IIero 00pa3oBaHusI.



1. HosicHuTEIBLHAS 3AIIHCKA

1.1. PaGouas mporpamma 1o ¢usuke pazpadboTaHa B COOTBETCTBHH ¢ yueOHbIM mianoM [ BOY
mkosel No575 Tlpumopckoro paiiona Cankt-IlerepOypra Ha ocHoBe TpeOoBaHWii K pe3yibTraram
OCBOGHHUSI TporpaMMbl  cpenHero obmero oOpa3oBanusi denepaibHOr0 TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHJApTa CpenHero oodmero obpa3oBaHus, B COOTBETCTBUU c DenepanbHOU
paboueit mporpamMmoii o yueoHomy npeamery «Dusukay.

1.2. IlporpamMMma 1o ¢pu3MKe Ha YpOBHE CpeIHETO 001Iero oopa3zoBanus pa3padboTaHa Ha OCHOBE
MOJIO)KEHUH M TpeOOBaHMUM K pe3ylibTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTeNbHON IPOrpaMMBbl,
npeacraBieHHbIx B PI'OC COO, a Taxke ¢ yuétoM (enepanbHoit pabodeit mporpaMMbl BOCIIUTAHUS H
Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®Dusmka» B 00pa30BaTEIbHBIX OPTaHU3AIMMSIX
Poccuiickoii @enepaiuu, peain3yonx OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Tporpamma no ¢u3uke onpenenser o0s3aTeNbHOe MPEIMETHOE COACpPKAHNE, YCTAaHABIUBACT
PEKOMEHIYEMYIO TOCJIEIOBAaTeIbHOCTh M3YyYEHHUS TeM M paslielioB y4eOHOro mpeameTra ¢ y4EToM
MEXIPEJAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Yy4e€OHOTO IMpoIlecca, BO3PACTHBIX
ocobenHoctell yuamuxcs. [Iporpamma no ¢usuke naér nmpencraBieHue O LEsIX, COACPKAHUU, 001IeH
cTpareruu oOy4eHHsl, BOCIIUTAHUS U PA3BUTHS YHAIIUXCS CPEJICTBAMH yueOHOTO npeamera «Pus3nKa»
Ha YriyOJn€HHOM ypOBHE.

Wzyuenne kypca (u3MKu yriyOJIEHHOTO YpPOBHS IO3BOJISIET PEANM30BaTh  3a7auyM
npodecCHOHANBbHOM OpUEHTAIMM, HAINPaBICHO HA CO3JaHUE YCIOBHM Ui TPOSBICHHUS CBOMX
WHTEIICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaKIBIM 00YJArOIIMMCS, KOTOPhIC HEOOXOUMBI JIJIsI
MPOJOHKEHHUsT O0pa3oBaHMsI B OpraHu3alusx Mpo(ecCHOHAIHBOTO 00pa30BaHUS IO Pa3TMYHBIM
(UBUKO-TEXHUYECKUM M HH)XCHEPHBIM CIEIUATBLHOCTSIM.

[IporpamMMma o ¢u3KKe UMeeT MPUMEPHBIN XapaKTep U MOXKET ObITh UCIOIB30BaHA YUUTEISIMHU
(U3UKHY JUIsl COCTABIICHUS CBOUX PAabOYMX MPOTPaMM.

[IporpaMmMa 10 (Qu3MKEe MPENOCTaBIAeT BO3MOXXHOCTH JJIsl peaau3aluu  Pa3InYHBIX
METOJMYECKMX IOJXOJ0B K IIpernojaBaHU (U3MKU Ha YriayOJEHHOM YpPOBHE IIPU YCIOBUU
COXpaHEeHHUs 00s3aTeNIbHOM YaCTH COAepKaHUsI Kypca.

dusnka KaKk Hayka 0 Hambojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyNas B KayeCTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIIaJ B CHCTEMY 3HaHH 00 OKpyKamolleM MHpe.
[[IxonbHBIA Kypc (GUBUKH — CHUCTEMOOOPA3YIOMIMKA ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKONBKY (DM3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IMPOILIECCOB U SBICHUHM, H3y4aeMbIX XHMHEH,
ouosnorueit, ¢usnueckoil reorpadueit u acrtpoHomueit. lMcmonb3oBaHWEe W aKTUBHOE MPUMEHEHHUE
bu3NYECKUX 3HAHUN OMPEENIUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B chepe
OHEPreTHKH, TPAHCIOPTa, OCBOEHMSI KOCMOCA, TMOJY4YEHHs HOBBIX MAaTe€pHallOB C 3aJaHHBIMU
cBoiictBamu. M3yueHue (pU3MKM BHOCHUT OCHOBHOW BKJIaA B (POPMHpOBAHHE €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa ydaiierocsi, B (OpMHUPOBAHUE YMEHHI MPUMEHSATH HAyYHBI METOJ TMO3HAHUS TPH
BBITIOJTHEHUH UMHU Y4EOHBIX HCCIIETOBAaHUM.

B ocHoBy kypca usukum Ha ypoBHE CpenHero oO0miero oOpa3oBaHMs TOJOXKEH PsJ HICH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MIPUHIUIIBI €r0 IOCTPOCHHUS.

Wnes nemoctHocTH. B coOTBETCTBHM € HEW Kypc SBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall M3 BCEX paslienoB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHYECKOH, Tak M
COBPEMEHHOU (PU3UKH.

Wnes renepanuzanuu. B coOTBEeTCTBUHM ¢ Hell mMaTepuan Kypca (GU3UKU OOBEIUHEH BOKPYT
busndeckux Teopuil. Bemymum B Kypce siBasieTcss (popMUpOBaHUE TPEACTABICHUM O CTPYKTYPHBIX
YPOBHSIX MAaTE€pUH, BELIECTBE U MOJIE.

Wnes rymanutapuzanuu. Peanuzanus ujaew mpeanojiaraeT HCIOJIb30BAHUE T'yMaHHUTApHOIO
noTeHIrana (GU3MYECKON HAyKH, OCMBICTICHHE CBS3H Pa3BUTHS (DU3WKU C pa3BUTHEM OOIIECTBa, a
TaK)XK€ ¢ MUPOBO33PEHUECKIMHU, HPABCTBEHHBIMH M DKOJIOTHUYECKUMU TTPOOIeMaMHu.

Wnes npuknagHoi HampaBineHHocTH. Kypc ¢usuku yrinyOn€HHOro ypOBHS IMpearoiaraet
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHYCCKUX MPUIIOKEHUN M3YUYEHHBIX TEOPHil
U 3akoHOB. [Ipm »TOM paccMaTpuBarOTCS Ha YpOBHE OOIIUX TMPEICTaBICHHH W COBPEMEHHBIC
TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.



Wnesa »Skojoruzanmuu peanusyercs IOCPEJCTBOM BBEIEHHUS JJIEMEHTOB  COZEp KaHu,
MOCBALIEHHBIX 3KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbl C PA3BUTHUEM TEXHHUKHU
U TEXHOJOIMH, a TaKxke OOCYXKIEHHs MpoOJeM PpalUOHAIBHOIO IPUPOAONOIb30BAHUS U
HKOJIOTHUECKO Oe30MaCHOCTH.

OcBoeHme cojaepkaHusl NPOrpaMMbl 1O (U3UKE CTPOUTCA HAa MPUHIMIIAX CHUCTEMHO-
NeSITeIbHOCTHOTO moaxoa. s GU3uKu peanusanus 3TUX MPUHLIUIIOB 0a3UpyeTcsl Ha NCIOIb30BAHUU
CaMOCTOSITEJIBHOIO HKCIEPUMEHTA KaK IOCTOSHHO JeHCTBYIoLIero (akropa yueOHoro mnpouecca. s
yIIyONEHHOTO YPOBHA — 3TO CHCTEMAa CaMOCTOSITEIBHOTO  YYEHHUYECKOTO OIKCIEPUMEHTA,
BKJIIOYAIOLIET0 (PPOHTAIBHBIC YUEHUUYECKHE OIBITHI IIPU M3y4YEHUHM HOBOI'O MaTepuania, JadopaTopHbIe
paboTel M paboTel mpakTukyma. IIpu 3TOM BO3MOXHBI JBa crocoba peanu3anuu (HU3NYECKOro
npakTuKyma. B mepBoMm ciydyae mpakTukym mpoBoauTcs aubo B konne 10 u 11 kiaccos, nubo mocie
IIEPBOT0 U BTOPOr0 MOJIYrOAMH B Ka)JI0M U3 3TUX KiaccoB. Bropoil crioco0 — 310 uHTErpanus pador
NPaKTUKyMa B CHUCTEMY JIaDOPaTOPHBIX padOT, KOTOPHIE MPOBOJATCS B MpOLECCEe M3YUEHUsS pasjera
(remsl). [Ipu aTOM oz paboTamu MpakTUKyMa IOHUMAETCS] CAMOCTOSITENIbHOE HCCIIEIOBaHUE, KOTOPOE
MPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIAroBoi HHCTPYKLIUH.

B mporpamme no ¢usuke cucremMa YYEHHYECKOI'O SKCIIEPHUMEHTa, Ja0OopaTOpHBIX PaboOT U
NpakTUKyMa TpeJCTaBlieHa €IUHBIM TepedyHeM. BBIOOp TeMaTHKH IJsi 3TUX BHJOB YYEHHYECKHX
IPAaKTUYECKUX paboT OCYILECTBJIAETCS YYaCTHHUKaAMH 00pa30BaTEIbHOrO IIpolecca HCXOolsd U3
0COOEHHOCTEH TOYpOYHOTO TIUIAHMPOBAHWS W OCHameHWss KaOwnHera ¢usuku. [lpm 3TOM
o0ecreynBaeTcsi OBJIQJICHUE Y4YallUMUCS YMEHHSIMH NPOBOAUTH HPSMble U KOCBEHHBIE U3MEpPEHUs,
UCCIICIOBAaHUST 3aBUCUMOCTEH (M3WYECKUX BEIMYMH U TIOCTAHOBKY OIIBITOB 10 IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosbioe BHUMaHUE yIeNseTCsl PEIICHUI0 PACYETHRIX M KAYeCTBEHHBIX 3ajad. [Ipu sTom [uist
pacy€THBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a7auyl € SIBHO 3aJlaHHOM M HESBHO 33JaHHOM (hu3ndeckoi
MO/IEIBIO, TIO3BOJIIONINE TPUMEHSTh U3YYEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesa
Kypca, Tak U HHTErpUpys HpPHUMEHEHHME 3HaHUM M3 pa3HbIX pazjenoB. /[ KauecTBEHHBIX 3aaay
IPUOPUTETOM SIBIISIOTCS 3aJaHHsI Ha O0OBsSCHEHHE/IPECKa3aHne NPOTEKaHNsl (PU3NIECKUX SBIICHUH U
IPOLIECCOB B OKpY)KAIOLIEH »KU3HHU, TpeOyromue BblOOpa (QU3MUECKOW MOJEeNU A CUTyaluu
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmMu @I'OC COO k MaTepHalbHO-TEXHUYECKOMY 00ECIeUeHHIO
y4aeOHOTro mporecca Kype (GU3UKH YriIyOJIEHHOTO YPOBHSI Ha YPOBHE CPEIHEro 001Iero oopa3zoBaHus
JIOJDKEH M3y4aTbCsi B YCIOBUSAX IpPeIMETHOro kaOuHera. B kaOuHere (U3MKM JODKHO OBITh
HeoOxoaumoe J1abopaTopHOe 000pyIOBaHUE ISl BBIIOJHEHUS YKa3aHHBIX B IporpamMme 1o (Qusuke
YYEHHUYECKUX OIBITOB, J1a0OpaTOpHBIX PadOT M pPabdOT NPAaKTUKyMa, a TaKXKe JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE ~ 00OpyAoBaHHE  (QOpPMHUpYETCS B  COOTBETCTBUM C  IPUHIMIIOM
MUHHMAaJIHHOH JIOCTaTOYHOCTH M 00ECIIEUNBAET MIOCTAHOBKY MEPEYHCICHHBIX B IIPOTpaMMe 0 (PH3UKe
KJIIOYEBBIX JIEMOHCTPALMi U UCCIEIOBaHMUS M3y4yaeMbIX SBJICHUN M IMPOLECCOB, SMIMPUUECKUX U
(dyHIaMEHTABHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopatopHoe 00OpyJOBaHUE Ui YYEHHUYECKUX MPAKTHYECKUX paboT (opMHUpyeTcs B BUIE
TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcss B pacdyére OJHOTO KOMIUICKTa Ha JABYX YYaIIHXCS.
TemaTuueckue KOMIUIEKTBI Ja0OpaTOpHOTO 00OpYyNOBaHMS JIOJDKHBI OBITh TOCTPOEHBI Ha
KOMIJIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUIe HU(POBBIX TaOOPaTOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

- (hopMupoOBaHME UHTEpECAa M CTPEMIICHUS yJaluXCs K HAYYHOMY M3Y4YEHHIO MPUPObI, pa3BUTHE UX
WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE MNpPEJACTaBICHUI O HAYYHOM METOJIe MO3HaHWS U (POpPMUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIINM SIBIICHHUSIM;

- (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHs OCHOB CTPOCHHUS MAaTE€pUU H
(byHIaMEHTATEHBIX 3aKOHOB (PH3UKH;

- (hopMuUpOBaHHE YMEHHH OOBSCHATH SBJICHUS C MCIOJb30BAHUMEM (PU3MYECKHX 3HAHMNA M HAYYHBIX
JI0Ka3aTeNbCTB;



- (opMupoBaHUEe MpeCTaBICHUH O PO (PU3UKH IS PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTH;
- pa3BUTHE TPEICTABICHUNW O BO3MOXHBIX cdepax Oymaymeid npodecCHOHATHHOM eATeTbHOCTH,
CBSI3aHHBIX C (DM3HMKOM, IOJTOTOBKA K JaJIbHEHIIIEMY O0y4EHHUIO B ’TOM HAIIPABIICHUH.

JloCTIKEHHE ATHX TIelieii 00ecreunBaeTCs PEIICHUEM CISIYIOIIUX 3a/1a4 B ITPOIECCe U3YUCHHS
Kypca (GU3UKH Ha YPOBHE CPEHETO OOIIEero 0Opa3oBaHuUs:
- MPHOOpPETCHHE CHCTEMbl 3HAHUH 00 OOmMX (HU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX,
BKIIIOUYAsi MEXAHWKY, MOJCKYISPHYIO (PHU3UKY, JJIEKTPOJNHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI
acTpopu3uKu;
- (hopMupoBaHKEe YMEHUH PUMEHSTh TEOPETUICCKUAE 3HAHUS IS OOBSICHEHUST (PU3NICCKUX SIBJICHHUH B
MPHUPOJIC U ISl IPUHATHS IPAKTHYECKUX PEUICHHUH B TOBCEAHEBHON KHU3HU;
- OCBOCHHE CIIOCOOOB PEICHHs Pa3IMYHBIX 3aj]ad C SBHO 3aJ[aHHON (H3MUYECKOW MOJENbIO, 33jad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/laHue (PU3UUIECKON MOJIENH, COOTBETCTBYIOMICH YCIOBUSM
3aJ]auu, B TOM YHCJIC 33]1a4 WH)KEHEPHOTO XapaKTepa;
- TMOHUMaHWEe (U3UYECKMX OCHOB U TPHUHIMIIOB JCWCTBHS TEXHHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHSI Ha OKPYXKAIOIIYIO CPENY;
- OBIQJCHHEC METOJAAMH CaMOCTOSTCILHOTO IUIAHHPOBAaHWS W MPOBEICHUS  (DU3MUECKHX
OKCICPUMEHTOB, aHajW3a W HHTepupeTanuu WHQPOPMAIMU, OIPEICIICHUS  JIOCTOBEPHOCTH
MOJTyYEHHOTO PE3yJIbTaTa;
- CO3JaHME YCIOBHH JUISI pPa3BUTHUS YMEHHUH IPOEKTHO-UCCIENIOBATEIbCKOW, TBOPYECKOM
JeSITEIIBHOCTH;
- pa3BUTHE UHTEpeca K chepam npodecCHOHAIBHOM IS TeTbHOCTH, CBI3aHHOH ¢ (DU3UKOIA.

[IpennaraeMelii B mporpamMme 1Mo (QU3MKE TEPEUYCHb JTA0OPATOPHBIX U MPAKTUICCKUX PadoT
SIBIISICTCS. PEKOMEIOBAaHHBIM, YYUTENb JIeJacT BHIOOP MPOBEICHUS J1a0OPATOPHBIX PaOOT U OIBITOB C
y4ETOM MHIUBUYaTHbHBIX OCOOCHHOCTEH yUaImXxcsl.

1.3. Ha u3yuenue npeamera «Puzuka» orsoaurcsa 340 yacos:
- 10 xiacc - 170 yacoB (34 yueOHbIC HeCH);
- 11 knacc - 170 yacos (34 yueOHbIC HEAETH).

1.4. Tekymwmii KOHTPOJIb U MPOMEKYTOYHAS ATTECTAIUS 110 YICOHOMY MPEAMETY IPOBOISTCS B
cootBercTBUU C «llomoxkeHnem o Qopmax, NEPUOJUYHOCTH, TOPSJIKE TEKYIIEr0 KOHTPOIs
YCIIEBACMOCTH M IIPOMEKYTOTHON aTTECTAIINN YUAITHXCS».

2. lnanupyembie 00pa3oBaTe/ibHbIE Pe3yJabTaThl

JInuHOCTHBIE pe3yJIbTaThI

JINYHOCTHBIE pe3yNbTaThl OCBOCHHUs ydeOHoro mnpenmera «®Pu3nka» AOIKHBI OTpaXkaThb
TOTOBHOCTb U CIIOCOOHOCTH YYaIlIUXCsI PyKOBOJICTBOBATHCSI C(POPMHUPOBAHHONW BHYTPEHHEH Mo3unuen
JUYHOCTH, CHUCTEMOH I[IEHHOCTHBIX OpHMEHTAallui, TO3UTUBHBIX BHYTPEHHHX  YOCKICHMH,
COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IIEHHOCTSIM POCCHICKOro OOIIECTBa, paclIMpeHHE >XKHU3HEHHOIO
OIbITAa U ONBITA JEATENBHOCTH B IPOLECCE pealn3aliid OCHOBHBIX HAalpaBICHUM BOCIIUTATEIbHON
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa’k1aHCKOTO BOCIIUTAHUS:
- c(pOpMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMK y4Yallerocs Kak akKTUBHOTO M OTBETCTBEHHOI'O WiieHa
poccuiickoro o0IIecTBa;
- IPUHATHE TPAJULIMOHHBIX 00IIEYeTOBEUECKUX T'YMaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;
- TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIbHOCTh B HHTEpecax IpakJJaHCKOTro O0IIeCTBa, Y4aCTBOBATh B
CaMOYIpaBJIEHUU B 00pa30BaTeNbHON OpraHu3aluu;
- YMEHHE B3aUMOJICHICTBOBATh C COIMAJbHBIMH HMHCTUTYTAMHU B COOTBETCTBMU C UX (PYHKIHUAMH U
Ha3HAaYeHHEM;
- TOTOBHOCTb K TYMaHHUTapHON U BOJOHTEPCKOM IEATENBHOCTH;

2) NaTpUOTHYECKOTO BOCIIUTAHHUSA:
- ¢(OPMHUPOBAHHOCTb POCCUIMCKOM Ipa)K1aHCKOW MACHTUYHOCTH, TATPHUOTH3MA;
- LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSM POCCUHCKHUX YYEHBIX B
o0acTi PU3MKH U TEXHHKE;



3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:
- ¢(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STHYECKOT'O TIOBEICHHUS;
- CHOCOOHOCTh OLIEHHWBATh CHUTYalMI0 W NPUHHUMATh OCO3HAHHBIE DELIEHUS, OPUEHTHUPYACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;
- OCO3HAHME JJMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYHUBOIO OYAYIIETro;

4) 5CTETUYECKOT0 BOCIIUTAHUS:

- JCTETMYECKOE OTHOIIEHHE K MHpPY, BKIIOYas JCTETUKY HAy4YHOrO TBOPYECTBA, MPHUCYLIETO
¢du3nveckoil Hayke;

5) TpyZ1OBOTO BOCIIUTAHUS:

- MHTEpeC K pazNuyHbIM cdepaMm MpodeccruoHATbHON AeATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3uKoii W TEXHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccuun u
pealn30BbIBaTh COOCTBEHHbBIE )KM3HECHHbBIE TUIAHBI,

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M caMOOOPa30BaHUIO B 00JIACTH (PU3UKH HA TPOTSHKEHUH
BCEH JKU3HHU;

6) SKOJIOTUYECKOT0 BOCIIUTAHMUS:

- ¢(hOpMUPOBAHHOCTH IKOJOTHYECKON KYJIBTYpbI, OCO3HAHHE TTI00ATHHOIO XapaKTepa SKOJIOTHUECKUX
npo0Jem;

- IUTAHMPOBAHHME U OCYIIECTBJICHUE NEUCTBUU B OKpYXKAIOUIEH cpele Ha OCHOBE 3HaHUS Ienei
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA;

- pacUIMpEHUE OMbITa ACATEILHOCTH SKOJIOTMUECKON HApaBIEHHOCTH HA OCHOBE MMEIOIIUXCS 3HAHUMN
1o (u3uKe;

7) HEHHOCTH HAYYHOTO TTO3HAHMUS:

- cOpMHPOBAHHOCTP MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
buznyeckoil HayKu;

- OCO3HaHHWE IEHHOCTH HAYYHOH JesITeIbHOCTH, TOTOBHOCTH B IIpPOIECCe H3yUEHHs (DU3HKH
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO JIEATEIbHOCTh HHINBUYaIbHO U B TPYIIIIE.

B mpormecce MOCTHKEHUST TUYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPAMMBI 1O (U3UKE IS
YPOBHS CpeIHEro O0IIero 00pa3oBaHus y yYalllUuXCsl COBEPILIEHCTBYETCS YMOIMOHANBHBIN HHTEIUIEKT,
NPEeIoIararoImui cOopMUPOBaHHOCTH:

- CaMOCO3HaHMs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAJIBHOE COCTOSIHHME, BUJETh
HaIpaBJICHUs Pa3BUTHs COOCTBEHHON IMOITMOHAILHOMN c(hephl, OBITh YBEPEHHBIM B ceO€;

- CaMOpETyJIUPOBaHUs, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTDb 33 CBOE
MIOBEJICHHE, CIIOCOOHOCTh aIaTHPOBATHCSA K SMOIMOHAJIBHBIM W3MEHEHHUSIM W TPOSBISATh T'MOKOCTD,
OBITH OTKPBITHIM HOBOMY;;

- BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOMICH CTpEMIIEHHE K JOCTIKEHHMIO LEIH M YCIeXY, ONTHMH3M,
MHUIMATUBHOCTh, YMEHHUE I€HCTBOBATh, UCXO/I U3 CBOUX BO3MOXKHOCTEH;

- OMIIATHH, BKIIFOYAIOMIEH CIIOCOOHOCTh MIOHMUMATh SMOIIMOHAIEHOE COCTOSIHUE JIPYTHX, YIUTHIBATH €T0
IPU OCYIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M CONEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CITOCOOHOCTH BBICTPAMBATH OTHOWIEHHS C IPYTHMH JIIOJIBMHU,
3a00TUTHCS, TPOSBIISATH UHTEPEC U pa3periaTb KOHQIUKTBHI.

MertanpeaMeTHble pe3yabTAThl

MeTanpeMeTHbIE pe3yIbTaThl OCBOCHHUS ITPOTPAMMEI CPETHETO O0IIEeTr0 00pa30BaHMS TOJKHBI
OTpaXkaTh:

OgyajieHre YHUBEPCATBHBIMU TI03HABATEILHBIMH JCHCTBUSAMHU:

1) 6a3oBbIE JIOTHYECKUE JCHCTBUS:
- CaMOCTOSATEIBHO (POPMYIUPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;
- OTIPEIENATh LEH JIEATEILHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX JTOCTHKEHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUCSCKUX SIBIICHUSX;
- paszpabarbiBaTh IUTAaH peElICHHUS MPOOJIEMBI ¢ YYETOM aHalk3a HMMEIOIIUXCS MaTepualbHBIX U
HeMaTepUaTbHBIX PECYPCOB;
- BHOCUTh KOPPEKTUBBI B JESATEIHLHOCTH, OIEHUBATH COOTBETCTBHE PE3YIbTATOB IEJSIM, OIEHUBATH
PHUCKH TIOCTICICTBHIA NEATSILHOCTH;



- KOOPJIMHUPOBATh U BBIIOJHATH Pa0OTY B YCIOBUSAX pPeaIbHOT0, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;
- pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:
- BIIQJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMH IMOHSATUSAMHU U METOAaMU (PU3HUECKON HAYKU;
- BJIQJIETh HABBIKAMU Y4eOHO-HMCCIIEIOBATEIBCKONM M MPOEKTHOM NeATeNbHOCTH B 00JacTu (U3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MOMCKY METO/IOB pelIeHus 3a7a4d (HU3HnuecKoro
COJIepKaHUsl, IPUMEHEHUIO PA3IMYHBIX METOJIOB [TO3HAHUS;
- OCYILECTBJIATH PAa3JIMYHbIC BUJIBI IEATEIHHOCTH O MOTYYSHHIO HOBOTO 3HAHMsI, €r0 HHTEPIPETALUHY,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX Y4€OHBIX CUTYyallUsX, B TOM YHUCIE MPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;
- BBISBJISATh MPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJlU3UpOBaTh 3a/ady, BBIIBUTATh TUIOTE3Y €&
pellleHus, HaXOAUTh apTYMEHTHI JJIs JO0Ka3aTelIbCTBA CBOMX YTBEP)KIACHUH, 3aJaBaTh MMapamMeTphbl H
KPUTEPUU PELICHUS;
- aHaTM3UPOBATH IOJIYYCHHBIC B XOJE PEIICHUS 3a/a4ll PEe3yJbTaThl, KPUTUYCCKU OIICHUBATH HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;
- CTaBUTh U (HOPMYyIUPOBaTh COOCTBEHHBIC 337a4l B 00pa30BaTEIbHON JESITEIBHOCTH, B TOM YHUCIIE
Py U3y4eHUH (PU3UKU;
- JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;
- YMETh MEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00J1aCTh KU3HEACITEIbHOCTH;
- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;
- BBIZIBUTATh HOBBIC UJICU, TIPEIaraTh OPUTUHAIBHBIC TIOJXObl U PEIICHHS,
- CTABUTH NIPOOJIEMBI U 33J]a9H, JOMYCKAIONINE aTbTCPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpOopMaIuei:
- BJIAJICTh HABBIKAMU IOJIy4eHUs WH(POpMAK (PU3NYECKOTO COJEP)KAHUS M3 UCTOYHHKOB PA3HBIX
TUTIOB, CaMOCTOSITEJILHO OCYIIECTBIISTh TMOWCK, aHAIM3, CUCTEMATU3AalMI0 U HHTEPIPETAIUIO
uH(GOPMAIIUU PA3IMIHBIX BHIOB U OPM MPEIACTABICHUS;
- OLICHUBATh IOCTOBEPHOCTH MH(OPMAIUH;
- HCIOJB30BaTh CPEACTBA HH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTHH B pPEHICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHM3allMOHHBIX 3a/Ja4y C COONIOJICHHEeM TpeOOBaHUMU
OPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PeCypCcOoCOepPEIKCHHUS, MTPABOBBIX M ITHICCKUX HOPM,
HOpM UH(POPMAITMOHHOM 0€30MacHOCTH;
- CO3/1aBaTh TEKCTHI (U3UYECKOTO CONEp)KaHWS B PA3NUYHBIX (Qopmarax ¢ y4€TOM Ha3HAYCHHS
uHbOpMallMd ¥ IIEJIEBOM  ayAUTOpUM, BBIOUpas ONTUMaJbHYIO (OpMYy TMpEACTaBICHUS U
BU3YaIU3alUu.

OBnaneHne yHUBEpPCAIbHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:

1) obmienue:
- OCYIIECTBIIATH OOIIEHNE HAa ypOKaX (PU3UKU U BO BHE-YPOUHOU IEATEIHHOCTH;
- pacro3HaBaTh MPEANMOCHUTKA KOH(MIUKTHBIX CUTYAI[Mi B CMATYATh KOH(IUKTHI,
- pa3BEPHYTO U JJOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIh30BAHUEM S3BIKOBBIX CPE/ICTB;

2) coBMECTHasl €SI TEIbHOCTD:
- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON ¥ HHIUBUAYATbHON PaOOTHI;
- BBIOMpAaTh TEMaTHKy W METOJbl COBMECTHBIX JEHCTBHH C Y4ETOM OOIMUX WHTEPECOB, W
BO3MOXKHOCTEH Ka)kJIOTO YiIeHa KOJUIEKTHBA,
- IPUHUMAThH I[IEJTU COBMECTHOM JIEATEITBHOCTH, OPTaHU30BhIBATh M KOOPJIUHUPOBATEH JACHCTBHS IO €€
JOCTHIKEHHUIO: COCTaBJIATh IUIAH JEUCTBUHM, pacHpeneNiaTh pPojdd ¢ y4€TOM MHEHUH YYacCTHHKOB,
00CyXJ1aTh pe3yIbTaTbl COBMECTHOM paboThI;
- OLIEHWBATh KAaueCTBO CBOETO BKJIaJa M KAXKIOTO yYaCTHHKA KOMAaHABI B OOIIMN pe3ylnbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;
- Ipe/IaraTh HOBBIE MTPOEKTHI, OLIEHUBAThH UJCH C MO3UIIUU HOBH3HBI, ODUTMHATLHOCTH, IPAKTHYECKOM
3HAYUMOCTH;
- OCYIIECTBISITh TMO3UTHBHOE CTPATETHYECKOe IMOBEJACHHE B Pa3lUYHBIX CHUTYaAIUAX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.



OBnazieHue yHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUSMM:

1) camoopranuzanus:
- CaMOCTOSITEJIBHO OCYILECTBIIATH MO3HABATEIbHYIO JEATENBHOCTh B 001acTU (PU3UKU U aCTPOHOMHUH,
BBISIBIISITH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATh COOCTBEHHBIE 33/1aUH;
- CaMOCTOSITEIbHO COCTAaBJIATh IJIaH PELICHUs PACUETHBIX U KaU€CTBEHHBIX 3a]1a4, IJIaH BBIOJHEHHUS
NPaKTUYECKOH paboThl € YYETOM HUMEIOIIUXCS PECYpcOB, COOCTBEHHBIX BO3MOYKHOCTEH U
MPEANOYTEHU;
- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
- pacupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEeHUH;
- JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3 PELICHHE;
- OLICHUBATh MPHOOPETEHHBIN OTIBIT;
- CIocoOCTBOBAaTh (POPMHUPOBAHUIO W TNPOSBICHUIO DJPYIUIUU B o0nacTh (U3UKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIH YPOBECHD;

2) CaMOKOHTPOJIb!
- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B 1€ATEIbHOCTD, OLIECHUBATh COOTBETCTBHE
pE3yNbTATOB LIEIISIM;
- BJIAJCTh HAaBBIKAMU II03HABATENFHOW pe(IeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU H
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHU;
- UCTIOJIH30BATh MPUEMBI peIICKCHHU ISl OLEHKH CUTYaIluH, BEIOOpA BEPHOTO PEUICHHUS;
- OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUIEHUS IO UX CHUKEHHUIO;
- IPUHUMAaTh MOTHBBI U apTYMEHTHI IPYTHX [P aHAIM3€E PE3YNbTaTOB AEATEIbHOCTH;

3) npunsitue cedst U JPyTrux:
- IPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTATKU U JIOCTOMHCTBA;
- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB JI€ATEIbHOCTH;
- IpU3HABaTh CBOE MPaBO U IIPABO JAPYTUX Ha OMIMOKY.

[IpenMeTHbIe pe3yabTaThl OCBOCHMsI MporpaMMbl o ¢usuke. B mporecce m3ydyenus: Kypca
¢uzuku yrayoneHHoro ypoBHs B 10 kiacce yyariuiicss Hay4uTcs:
- TOHHMMAaTh POJb (PU3MKU B SKOHOMHYECKOH, TEXHOJOTMYECKOM, SKOJOTUYECKOW, COIHAIbHON U
ATHYECKON chepax AesTeNbHOCTH YellOBEeKa, POJib U MECTO (PM3MKH B COBPEMEHHON HAYYHOW KapTHUHE
MHUpa, 3HAYEHHWE OMHUCATENbHOH, CHCTeMaTU3UpYIoUled, OOBSICHUTENBHOW M MPOTHOCTUYECKOMH
GyHKIMH (QU3NMUECKOM TEOpUHM — MEXaHUKH, MOJEKYJISIpHOW (UMK U TEPMOJUHAMHUKHU, POJIb
¢du3nveckoil Teopun B GOpMUPOBAHUU MPECTABICHUN O (U3NYECKOM KapTHHE MUPA;
- pa3nuuaTh YCJIOBHUA NPUMEHMMOCTH MojeNell (QU3MYeCKUX Tel U MPOLECcCOB (ABJICHUN):
MHepIHalibHas CUCTeMa 0TCY€Ta, aOCOMIOTHO TBEPJOE TENI0, MaTepHalibHasi TOUKA, PABHOYCKOPEHHOE
NIBIDKEHHUE, CBOOOJIHOE TajJeHHe, a0CONIIOTHO yrpyras nedopmaius, aOCOMIOTHO YIpyroe u
abCOJIIOTHO HEYNPYTroe CTOJIKHOBEHMS, MOJIENU Ta3a, )KUKOCTU M TBEPIOTO (KPUCTAIIIMYECKOTr0) Tena,
WJIeaNIbHBIN ra3, TOYCYHBIN 3apsiji, OMHOPOIHOE JIEKTPUUECKOE TOJIE;
- pa3nuyath yciaoBus (TpaHULbl, 00JIACTH) MIPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, TOHUMATh BCEOOIIUI
xapakTep pyHIaMEHTAIbHBIX 3aKOHOB 1 OIPaHUYEHHOCTh MCIOIb30BaHUS YaCTHBIX 3aKOHOB;
- QHAJIN3UPOBATH M OOBACHATh MEXAHUYECKHE MIPOLIECCH] U SBJIECHUS, UCIIOIb3YsI OCHOBHBIE MOJIOKEHHUS
U 3aKOHbl MEXaHUKH (OTHOCUTEJIIBHOCTh MEXAaHWYECKOTO JBIKEHHUS, (OPMYJIbl KHHEMaTUKU
PaBHOYCKOPEHHOTO JBWXXEHM, MpeodpazoBaHus [anuies A CKOPOCTH M NEpeMelleHHs], 3aKOHbI
HreloToHa, npuHIMI OTHOCUTEIBHOCTU ['anmuiies, 3aKOH BCEMHUPHOTO TSTOTEHHUS, 3aKOHBI COXPAaHEHUs
UMITYJIbCa U MEXaHMYECKOW SHEPIuu, CBS3b PabOThl CHIIBI C M3MEHEHHEM MEXaHHUYECKOH SHEeprud,
YCIIOBUSI paBHOBECHSI TBEPJIOTO TeJa), PU STOM HCIOIb30BaTh MAaTEMATUYECKOE BBIPAXKEHHE 3aKOHOB,
yKa3blBaTh YCJOBUS MPUMEHUMOCTH (PU3MYECKMX 3aKOHOB: INpeoOpasoBaHuil [ anuies, BTOporo u
TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHHS HMITYJIbCa MU MEXaHWYECKOW 3HEpPruu, 3aKOHa
BCEMUPHOI'O TATOTEHUS;
- aHAJTU3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SABJIEHUS, UCIOJIb3Ysl OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM TEOpUHM M 3aKOHBI MOJIEKYJISPHOM (DM3MKM M TEpPMOJUHAMHUKH (CBS3b
JIaBJIICHUSI HJICATBHOTO Ta3a CO CpPEIHEW KHUHETUYECKOM DHHEPrueil TEMIOBOrO JIBHKEHUS |
KOHIIEHTpALlMEN €ro MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CPEAHEM KMHETHUYECKOH 3Hepruen
TEIUIOBOT'O JBUKEHHSI €r0 YaCTHll, CBS3b JIaBJICHUS UEAbHOIO T'a3a ¢ KOHIIEHTpAIel MOJIEKY U ero
TeMneparypoii, ypaBHeHue MenneneeBa—Kianelipona, mnepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH
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COXpPaHEHMsI PHEPTUU B TEIUIOBBIX MPOLECCaX ), IPU ATOM HCIOJIb30BATh MAaTEMATUYECKOE BBIPA)KEHUE
3aKOHOB, yKa3bIBaTh YCJIOBUS IPUMEHUMOCTH ypaBHeHMsI MeHneneeBa—Knaneiipona;

- QHAJIM3UPOBATh U OOBSCHATDH HIIEKTPUUYECKHE SIBJICHHUS, HCIIOJIb3Ys] OCHOBHBIE TIOJ0XKEHUS U 3aKOHBI
AJIEKTPOJIMHAMUKH (3aKOH COXPAaHEHHUsS 3JIEKTPHUUECKOro 3apsijaa, 3akoH KylloHa, MOTEHLHaIbHOCTh
JJIEKTPOCTATUYECKOTO MOJIsI, MPUHLMII CYNEPHO3ULMHM MIEKTPUYECKUX IOJIEH, NPU ITOM YKa3bIBas
yCIIOBUS IPUMEHUMOCTH 3akoHa KysoHa, a Takke IpakTUUYEeCKH BaXKHbIE COOTHOIIEHMSI: 3aKOHbI OMa
JUIsL ydacTKa LENW W [ 3aMKHYTOWM DJIEKTpUYECKOW wemnu, 3akoH JDxoyna—Jlenna, npasuna
Kupxroda, 3axonsr @apajaest 1u1st SJICKTPOIH3a);

- OINUCHIBaTh (hpU3MUECKHE NPOLECChl M SBICHUS, UCIOJb3Ys BEJIWYUHBI: ME€pPEMEIICHUE, CKOPOCTb,
YCKOpPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CHJIa, MOMEHT CHUJIbI, IAaBJICHUE, IOTCHIIMAIbHAS HEPIHUs,
KAHETHYECKasi PHEPTUs, MEXaHW4ecKas SHEeprusi, padoTa CHIIbI, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
CHJIAa TSDKECTH, CWJIA YIPYTOCTH, CHJIa TPEHHs, MOIIHOCTD, SHEPrUs B3aUMOACUCTBHA Tela ¢ 3eMIEN
BOMM3M €€ TOBEPXHOCTH, OJHEPrus yHpyroi aedopManuy NPYKUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyroTHas TeMmuepaTypa Tena, paboTa B TEpPMOAMHAMMKE, BHYTPEHHSAS HHEPIUs HAEaIbHOIO
OJTHOATOMHOT'O Ta3a, padoTa MACANBHOTO Ta3a, OTHOCHUTENbHAs BIAXXHOCTh BO3yXa, KOA(PQPHUIMEHT
IIOJIE3HOTO JIEMCTBUS MJCAIBHOIO TEIJIOBOIO JIBUraTels; JJIEKTPUYECKOE I0JI€, HaNpPsSKEHHOCTH
ANEKTPUYECKOTO I0JIs, HAIPSHKEHHOCTBD ITOJISI TOYEYHOTO 3apsiia WM 3apsKEHHOIO 11apa B BAKyyMeE U
B JIUIEKTPUKE, ITOTCHIMAI IEKTPOCTATUYECKOTO I0JIs, Pa3HOCTh MOTEHIUAJIOB, MIEKTPOABHKYILAS
Cuja, CWJIa TOKA, HAIPSHKEHUE, MOIIMHOCTh TOKA, IEKTPUYECKas EMKOCTh INUIOCKOrO KOHJEHCATOpa,
COINPOTHUBIICHUE YYacTKa LEMHU C IOCJIENOBATEIbHBIM U IApAJLIEIbHBIM COEIMHEHUEM PE3HCTOPOB,
DHEPTHUs DJIEKTPUUYECKOTO OIS KOHJIEHCATOPa;

- OOBSCHATH OCOOEHHOCTH NMPOTEKaHWs (PU3MUYECKUX SBJICHUI: MEXaHWYECKOE JIBUXKEHUE, TEIIOBOE
JBI)KEHUE YaCTHII BELIECTBA, TEIIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEHHE, TU(PPY3Us, UCTIApEHHE,
KUIICHHE W KOHJACHCAlUs, IUIABJICHHE W KPUCTAJUIM3alMs, HAIpPaBICHHOCTh TEIUIONEpEadH,
ANEKTPU3ALHUS TeJl, 3KBUIIOTEHINAIBbHOCTh IIOBEPXHOCTH 3aPSKEHHOTO IIPOBOAHUKA;

- TNPOBOAMTH HCCIIEJOBAaHUE 3aBUCUMOCTH OAHON (U3MYECKOH BEJIWYMHBI OT JpPYyro c
UCTIOJIb30BAHUEM TIPSMBIX HW3MEPEHUH, NpU OSTOM KOHCTPYHPOBaTh YCTAaHOBKY, (DHKCHPOBATh
pe3yibTaThl IOJYYEHHOHW 3aBUCHUMOCTH (PU3MUYECKMX BEJIUMYMH B BHJE TIpaduKoB C Y4YETOM
a0COJIIOTHBIX MOTPELIHOCTEN U3MEPEHUH, 1eTIaTh BHIBOABI 110 PE3YJIbTaTaM MCCIIEI0BAHUS;

- IPOBOAUTH KOCBEHHbIE U3MEPEHHs (PU3NUECKUX BEITUYMH, IIPU 3TOM BBIOMPATh ONTUMAIbHBINA METOA
U3MEpPEHUs], OLICHWBATh AaOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX
U3MEPEHHUI;

- TIPOBOJIUTH OIBITHI 110 MPOBEPKE MPEAJIOKEHHON TMIIOTE3bl: IUIAHUPOBATh IKCIEPUMEHT, cOOUpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJyUYEHHBIE PE3YJIBTAThI U JIENATh BBIBOJ O CTaTyCe
MPEII0KEHHON TUIIOTE3bI;

- coOmrofaTh MpaBuia Oe30MacHOro TpyAa NMPU NPOBEIEHUHM MCCIEJOBaHUN B paMKax y4eOHOro
OKCIIEPUMEHTAa, IMpaKkTUKymMa U y4eOHO-HCCIEeNOBAaTEIIbCKOW M IPOEKTHOM JAESITEeThbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

- pewmaTh pacu€THbIE 3a7aud C SIBHO 3a/JlaHHOM W HEABHO 33JaHHON (PU3MYECKON MOJENblo: Ha
OCHOBAHMHU aHAJIM3a YCIIOBHUsSI 00OCHOBBIBATh BBIOOp (hr3HUecKOi MOJIeNH, OTBeUarolel TpeOoBaHUsIM
3a/1a4M, MPUMEHSATh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYyJaThl (PU3MYECKUX TEOpUI Npu
UCIIOJIb30BAaHUM MaTEMAaTHUYECKUX METOAOB PEIIECHUs 3a]ad, MPOBOAUTH pacdy€Tbl Ha OCHOBAHUU
UMEIOUINXCS JTaHHBIX, aHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOMbI PELIEHUs ¢ Y4ETOM
MIOJIyYEHHBIX PE3Yy/IbTATOB;

- pelmaTh KadyecTBEHHBbIE 3ajauM, TpeOyrollue NMpPUMEHEHHUS 3HaHWM U3 pa3HbIX pa3fesioB Kypca
¢u3uKy, a TakKe HMHTErpallMM 3HAHUH M3 JAPYIHMX MPEIMETOB €CTeCTBEHHO-HAYYHOTO IIMKJIA!
BBICTPAMBATh JIOTUYECKYIO IIE€MOYKY pACCYKIEHHM C WCIIONb30BAHUEM H3YYEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEN U (PU3MUECKUX SBICHUM;

- HCNOJNb30BaThb TEOPETUYECKUE 3HAHUSA [UISI OODBSICHEHHMS OCHOBHBIX MPUHIMIIOB pPabOTHI
U3MEPUTENIBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;

- MPUBOJUTH MPUMEPHI BKJIAJa POCCUHUCKHUX M 3apyOeKHBIX yYEHBIX-(U3UKOB B pa3BUTUE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

- QHAJIM3UPOBAThH U OLIEHWBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOU JESATEbHOCTH YENIOBEKa,
CBSI3aHHOM € (PU3MYECKUMH MIPOIIECCaMU, C MO3UIMI SKOIOTHYeCcKOi Oe30MacHOCTH, MPEACTaBICHUN O
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paloHaIbHOM MPHUPOAONOIB30BaHNHU, a TAaKXKE€ Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHUM HAayKd W
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

- TPUMEHSTh pa3MYHbIe CMOCOOBI paboThl ¢ wHbOpMaKMEeH (U3UIECKOTO COACPKAHUA C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJIOTHH, TPH OSTOM HCIOJIb30BaTh
coBpeMeHHbIe NH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKa, epepaboTKU U MpeabsIBICHUs y4eOHOH U
HAyYHO-TIOMYJISIPHON MH(GOPMAIIUU, CTPYKTYPUPOBAHHS M HHTEPIIPETANIMHA HHPOPMAITNH, TTOTYICHHON
U3 PA3JIMYHBIX UCTOUYHUKOB, KPUTUYECKU aHATU3UPOBATH MOIy4aeMylo HHGOPMAIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaKk M Ha OCHOBE aHaliu3a HWCTOYHHKA
uHpopmanuu;

- IPOSIBIISITH OPraHU3alMOHHbBIE U IO3HABATEIbHBIE YMEHUSI CAMOCTOSATEIHHOIO MPUOOPETEHHSI HOBBIX
3HAHMI B MPOIIECCE BBHIOJHECHUS TPOSKTHBIX U y4eOHO-UCCIIEIOBATEIBCKUX padoT;

- paboTaTh B IpyNIE C UCIOJHEHUEM PA3IMYHBIX COLUANBHBIX POJICH, MIaHUPOBATh padOTy IPYMIIbL,
palMOHAIBHO PaCHpeNeNsiTh AeATEeIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, OLICHUBATh BKJIAJ KaXKI0TO
U3 YUACTHUKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOM MTPOOIIEMBbI;

- IPOSIBJISITH MOTUBAIUIO K OyAyIIel mpopecCHOHATBHON AESITELHOCTH TI0 CIICIUAITBHOCTSIM (DU3HKO-
TEXHUUYECKOTO MPOouIs.

[IpenmeTHble pe3ynbTaThl OCBOCHMs HpPOrpaMMbl Mo ¢usuke. B mpouecce u3ydyeHus Kypcea
¢u3uku yrayoneHHoro ypoBHs B 11 kjacce ydaniuiicss Hay4uTcs:
- IIOHUMAaTh POJib (PU3UKU B 3KOHOMUYECKOH, TEXHOJOTMYECKOM, COMAIBbHOW M 3THYECKOil chepax
NEeSITEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3MKH B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, pPOIb
aCTPOHOMMM B TPAKTHUECKOW JEATEIbHOCTH YENOBEKAa W JajbHEHIIeM Hay4YHO-TEXHUYECKOM
pPa3BUTHUH, 3HAUYEHUE OIMCATENIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBLHOM U IMPOTHOCTHUYECKOMN
GbyHkuui  Qu3MyecKod TEOpUM — 3JIEKTPOJUHAMUKHM, CIELUAIbHOW TEOPUU OTHOCHUTEIBHOCTH,
KBaHTOBOM (U3UKH, poiib (HU3NYECKOH Teopud B (HOPMUPOBAHHM TPEICTABICHUH O (U3NIECKOMH
KapTHHE MHpPa, MeCTO (U3MYECKON KapTHHbI MHpa B OOIIEM pSAAY COBPEMEHHBIX E€CTECTBEHHO-
HAYYHBIX TIPEACTABICHUHN O IPUPOJIE;
- pa3nMyaTh YCIOBHsI IPUMEHUMOCTU MoJiesiel (PU3NYECKUX TeJl U MPOLECCOB (SBICHUMN): OJHOPOAHOE
DIIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TOJs, TapMOHUYECKHE KoJeOaHMs, MaTeMaTHYeCKUi
MasiTHUK, WAEANbHbIM MPYXUHHBIH MAasTHUK, TapMOHMYECKHE BOJHBI, HICaJbHBIN KojeOaTeabHbIN
KOHTYp, TOHKasi JIMH3a, MOJIeJIell aToMa, aTOMHOTO s/Ipa U KBAaHTOBOM MOJIEJIN CBETA;
- pa3nuyaTth yciaoBus (TPaHuULbl, 00JIACTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIHIH
xapakTep QyHIaMEHTAIBHBIX 3aKOHOB H OTPAHUYEHHOCTH MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;
- aHAJIM3UPOBaThb U OOBSICHATH DJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS, UCIHOJb3ys OCHOBHBIE
MOJIOKEHUSI W 3aKOHBI DJIEKTPOJMHAMHUKH W CIEIHAbHOW TEOPHH OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHMsI DJIEKTPUYECKOTo 3apsijia, cwia Amnepa, cuwia JlopeHna, 3aKOH 3JIeKTPOMarHUTHOM
uHaykiuy, npaBwio Jlenna, cBsa3p OJIC caMOMHAYKIIMU B DJIEMEHTE JJIEKTPUYECKOM IEMU CO
CKOPOCTBIO U3MEHEHHUS CHJIBI TOKA, OCTYJIAThl CHIEIIMATIbHON TEOPUH OTHOCUTEIBHOCTH DHUHIITENHHA);
- aHAIM3WPOBATH U OOBSACHITH KBAHTOBBIC MPOIECCHI M SIBICHUS, MCIIOJIB3YS MOJOKEHUS KBaHTOBOM
¢u3uku (ypaBHeHHe DifHIITelHa U1 poTodddexTa, nepBrlii U BTOpoOi moctynaTsl bopa, mpuHImn
COOTHOILLIEHUS HeompeaenéHHocTell ['elizeHOepra, 3aKOHbI COXpPAaHEHHUS 3apsI0BOIO M MacCcOBOTO
YHCeN U SHEPTUU B AJICPHBIX PEaKIHsIX, 3aKOH PaJHOaKTUBHOIO pacnaa);
- omnmchBaTh (U3MYECKWE TPOIECChl W SIBJICHUS, WCIONB3YS BEIUYHUHBL: HANPSHKEHHOCTD
AIIEKTPUYECKOTO  TOJsI, TOTEHIMAd  3JIEKTPOCTATUYECKOro MO, Pa3HOCTh  MOTEHIIMANOB,
DIIEKTPOABIDKYIIAST CHJIa, WHAYKIUS MAarHUTHOTO TIOJS, MAarHUTHBIA TIOTOK, cwia Awrmepa,
UHIYKTUBHOCTb, 3JIEKTPOJBIDKYILAsL CHJIa CAMOMHAYKIIUHU, SHEPTHsl MATHUTHOTO TI0JI ITPOBOJIHUKA C
TOKOM, PEJIATUBUCTCKHIA UMITYIIBC, TIOJTHASI DHEPTHUS, SHEPTHSI MOKOSI CBOOOTHOW YaCTHIIBI, YHEPTHS U
UMITYJbC (POTOHA, MACCOBOE YMCIIO U 3apsi/l SApa, SHEPTHs CBS3U SAPa;
- OOBSCHATH OCOOEHHOCTH TIPOTEKaHWs (U3WYECKUX SBICHUH: OJICKTPOMArHWTHAs WHIYKIHS,
CaMOMHJYKIUS, pPe30HaHC, WHTep(hEepeHIs BOJH, AU(paKIuUsa, AUCHEPCUs, IOJIHOE BHYTpPEHHEE
oTpaxkenue, (orodnekTpuueckuii d3pdext (poroaddexr), ampda- u Oera-pacmanbl sAEp, ramma-
U3JIy4eHue sep, Gu3ndeckrue MPUHIMIIBI CIEKTPATbHOTO aHajIi3a U paboThI J1a3epa;
- OIpeACTATh HANPaBIICHHE HHIYKIIMM MarHUTHOTO TIOJISI IIPOBOJAHUKA C TOKOM, CHJTBI AMIIEpa U CHIIBI
Jlopenua;



- CTPOUThH H300pakeHUe, CO3JaBaeMO€ IUIOCKUM 3€pKaloM, TOHKOH JIMH30H, U PAacCUUTBHIBATH €ro
XapaKTEpUCTUKU;

- NPUMEHATh OCHOBOIIOJIArAIOIIME ACTPOHOMHYECKHME IIOHATHS, TEOPHHM W 3aKOHBI Ul aHAIU3a U
00BsicHeHUS! (PU3MYECKUX MPOIECCOB, MPOUCXOMSAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMax, B
MEXTaJJaKTUUECKOH cpefie; IBUKEHUsI HEOECHBIX Tell, SBOJIIOLNY 3BE3]] U BeenenHol;

- TPOBOJIUTH HCCIIEOBAHUE 3aBHUCUMOCTEH (HU3UYECKUX BEIUYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEPEeHUl, MpU STOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHUPOBATh pE3yJibTaThl IOJYyYEHHOH
3aBHCUMOCTH (PU3MUYECKMX BEIUYMH B BHUJAEC TpapUKOB C YUETOM aOCOJIOTHBIX MOTPEIIHOCTEH
M3MEPEHUH, JeNaTh BEIBOJBI 10 PE3yJIbTaTaM MCCIEIOBAHNS;

- IPOBOAUTH KOCBEHHbIE U3MEPEHHs (PU3NUECKUX BEJIUYUH, IIPU 3TOM BbIOMPATh ONTUMAIbHBIA METOA
U3MEpPEHUS, OLICHUBATHh AaOCOJIIOTHBIE W OTHOCUTENbHBIE IOTPEIIHOCTH HPSMBIX U KOCBEHHBIX
W3MEPEHHUI;

- TIPOBOAMTDH ONBITHI 110 MPOBEPKE MPEATIOKEHHON TUIIOTE3bI: TUIAHUPOBATh SKCIIEPHUMEHT, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATH ITOJIyYECHHBIE PE3YNbTAThI U A€JIaTh BBIBOJ O CTaTyce
MPEI0KEHHON TUIIOTESBL;

- OIIMCBIBATH METO/IbI ITOJIyYECHHSI HAYYHBbIX aCTPOHOMUYECKUX 3HAHW;

- cobmromare mpaBmia 0€30MacHOTO Tpyda NMPU HPOBEACHUHM HCCICIOBAHWN B paMKax y4eOHOro
SKCHEPUMEHTa, MPAKTUKyMa M Yy4eOHO-HCCIEeNOBAaTEIbCKOW W IMPOEKTHOM JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPaTOPHOro 000py10BaHUS;

- pemath pacy€THble 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJaHHOM (M3MYECKOM MOJeNbl0: Ha
OCHOBAHWHU aHAJIM3a YCJIOBUS BBIOMpATh (PU3MUECKHE MOJENHM, OTBEYAIOIIME TPeOOBAaHUSAM 3aJaud,
OpUMEHATh  (OPMyJIbI, 3aKOHBI, 3aKOHOMEPHOCTM W TOCTYJNaThl (U3UYECKHX TEOpUH IpHU
UCIIOJIb30BAaHUM MaTEMAaTUYECKUX METOAOB pEIIEHUs 3aJad, MPOBOJAUTH pacuy€Tbl Ha OCHOBAHUU
UMEIOLIUXCS JTaHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM
MIOJIyYEHHBIX PE3Yy/IbTATOB;

- pemath KauyecTBEHHbIE 3aJauyM, TpeOyrollue MPUMEHEHUs 3HAaHUM U3 pa3HbBIX pa3/ieloB Kypca
¢u3MKKM, a TaKKe HHTErpaluy 3HAHUW W3 JAPYTrUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA!
BBICTPAauBaTh JIOTMYECKYK0 LENOYKY PACCY)KIECHUH C HCIOJIb30BAHUEM M3YUYEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEW U (PU3UUECKUX SBICHUN;

- HCHOJb30BaTh TEOPETUYECKHE 3HAHUS JUII OOBSACHEHHMS OCHOBHBIX IPHUHLUIIOB pPalbOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

- IPUBOAUTH NMPHUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOeXHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

- QaHAJIM3UPOBATh U OLIEHHWBATh MOCIEACTBUS OBITOBOM U MPOU3BOJCTBEHHON /JEATEIbHOCTH YeJIOBeKa,
CBS3aHHOM ¢ (PU3MUECKUMHU MPOLIECCaMU, C O3ULUI IKOJIIOTUYECKOM 0€3011acHOCTH, MTPEJICTAaBICHUN O
palOHaIbHOM IPUPOAONOJIB30BAHNHU, @ TAKXKE Pa3yMHOM HCIIOJB30BAHUU JOCTWKEHUM HAyKH U
TEXHOJIOTH JUIsl TalbHEUIEero pa3BUTHS YEI0BEYECKOr0 00I1IeCTBa;

- MpPUMEHATh pa3jIMyHble CMOCOObl paboTel ¢ HMHpOpManuedl Qu3nueckoro coaepx aHus C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMALMOHHBIX TEXHOJIOTMH, TpPU O3TOM HCIOJb30BaTh
COBpEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIIOTUH VIS TIOMCKA, IepepabOTKU U MpeIbsIBICHUS yueOHOH U
HAy4YHO-MIOMYJISIPHON MH(pOpMaIUU, CTPYKTYPUPOBAHUS U MHTEPIIpETAllMY UHPOPMAIUH, TOTy4YeHHON
U3 pa3IMYHbIX UCTOYHUKOB, KPUTHUUYECKH aHAJU3UPOBATh MOIy4aeMylo HH(POPMALIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HUMEIOLIMXCS 3HAHUI, Tak W Ha OCHOBE aHaiM3a HCTOYHHUKA
uHpOpMaINH;

- IPOSIBIISATH OPraHU3alMOHHbBIE U O3HABATEIbHbBIE YMEHHUSI CAMOCTOATEILHOTO TPUOOPETEHUSI HOBBIX
3HaHUH B MPOILECCE BBITOJHEHHS TPOEKTHBIX U y4eOHO-HUCCIIe0BATENBCKUX PadoT;

- paboTaTh B IpyNIe C UCIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJel, IUIaHUPOBaTh paboTy TPYIIIbI,
palMoOHAIbHO PACIPENETATh AEATEIBbHOCTh B HECTAHIAPTHBIX CUTYallUsX, OLEHUBATh BKJIAA KaXKIOIO
U3 YUaCTHUKOB TPYIIIBI B pEHIEHHE pacCMAaTPUBAEMON MTPOOIEMBI;

- IPOSIBIIAITH MOTHBALIMIO K Oyaymiei npodeccHoHaIbHOM IeATETbHOCTH 10 CIIEHUATIBHOCTAM (U3UKO-
TEXHUYECKOTO MTPOQUIIS.
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3. TemaTH4eckoe MJIAHUPOBAHHUE

10 knace
N KoanuecTBo 4acoB Bcero
I /;I HaumeHoBaHuUe pa3aesoB U TeM NPOrpaMMBbI Beero Konrponbnbsie | IIpakTHueckue
padoThI padoThI
1. | Hayunblii MeTO/ O3HAHUS MPUPOABI 6
1.1. | Hayunslit MeTO MO3HAHHS IPUPOJIBI 6
2. | MexaHnuka 35
2.1. | Kunemaruka 10
2.2. | dunamuka 10
2.3. | Craruka TBEPIOro TENna 5
2.4. | 3aKOHBI COXpaHEHHS B MEXaHUKE 10
3. | MoJjekyasipHas (pu3nKa 4 TEPMOTHHAMHUKA 49
3.1. | OcHOBBI MOJIEKYJISIPHOKMHETHUECKON TEOPUH 15
3.2. | Tepmoauaamuka. TemnoBble MATUHBI 20
33 ArperatHele  cocTosHMS ~ BemecTtBa.  Da3o0BbIe 14
epexobl
4. | DaekTpoaMHAMHKA 54
4.1. | DnekTpuyecKoe moie. 3
4.2. | TloCcTOSIHHBIN DIIEKTPUIECKUN TOK. 3
4.3. | Toxu B pa3nMYHBIX Cpeiax. 2
5. | ®u3HYecKNid MPAKTUKYM 16
5.1. | ®usznyeckuil NPaKTUKYM 16
PesepBHOe Bpems 10
OO11ee KOJMYECTBO YACOB M0 IPOrpaMMe 170 4 16
11 knace
N KoamnyecTBo 4acoB Bcero
l'[/;'[ HaumenoBanue pa3aesioB U TEM NPOrpaMmbl Beero KOHTpOHBHBIe HpaKTl/lquKPle
padoThI padoThI
1. | DJaekTpoaMHAMHUKAa 27
1.1. | MarnuTHOE ToNe 14
1.2. | DnexTpoMarHuTHast MHAYKIIHS 13
2. | KoneGanusi M BOJIHBI 60
2.1. | Mexanudeckue KoyebaHus 10
2.2. | DneKTpoMarHuTHbIE KoieOaHus 15
2.3. | MexaHn4ecKue U JIIEKTPOMArHUTHBIE BOJIHBI 10
2.4. | OnTuka 25
3. | OcHOBBI cIENHAJTbHOI TEOPHU OTHOCUTEIbHOCTH 5
3.1. | OCHOBBI CHIEIMATILHON TEOPHH OTHOCUTEIBLHOCTH 5
4. | KBanToBas ¢u3uka 25
4.1. | KopnycKyJsipHO-BOJTHOBOH Ayasu3M 15
4.2. | ®dusnka atoma 5
4.3. | ®dusnka aTOMHOTO SI/Ipa U JIEMEHTAPHBIX YACTHII 5
5. | DneMeHTHI ACTPOHOMHUHM M ACTPO(PU3UKHU 12
5.1. | DneMeHTHl aCTPOHOMUU H acTPOU3UKU 12
6. | Pusuyeckuii MPaKTHKYM 16
6.1. | dusnyeckuil NPaKTHKYM 16
7. | Odo0maoIee MOBTOPEHUE 15
Cucrematmzanuss ¥ 0000IIeHHE  MPEAMETHOTrO
7.1. | comepxaHMA U OIBITA AESITENBHOCTH, IproOperénnoro | 15
npu u3y4deHun Kkypea ¢usuxu 10 - 11 kiaccos.
PesepBHOE Bpems 10
OO0111ee KOJUYECTBO YacOB 110 IPOrpamMme 170 0 0

11




4. Conep:xkanue ydueOHOro npeamera

10 kaace
(170 gacos)

Pa3nen 1. Hayunblii MeTO MO3HAHNUS PUPOABI.

®dusnka — (yHIaMeHTanbHas Hayka o mnpupone. HayuHblii MeToJ MO3HAaHUS M METOJbI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUH.

OKCIIepUMEHT U Teopus B Ipoliecce MO3HaHWA npupoisl. HabmrolneHue U SKCIepUMEHT B
buzuke.

CriocoObl  m3MepeHus: (U3UYECKUX BEJIMYMH (aHAJOroBble W LU(POBBIE H3MEPHUTEIbHBIC
IpUOOPBI, KOMIIBIOTEPHBIE 1aTYNKOBBIE CUCTEMBI).

[MorpemHocTu n3MepeHuii pu3nuecKux Benu4yrH (a0COMIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (GU3NYECKUX SBICHUH M IPOLECCOB (MaTepuasbHAsi TOYKA, aOCONIOTHO
TBEPAOE TENO, WICAIbHAS JKUAKOCTb, MICAIBHBIM ra3, TOuedHbIN 3apsn). I'mnoresa. dusznueckuit
3aKOH, TPaHUIIBI €T0 IPUMEHUMOCTH. PU3nyecKast TEOpHUs.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMM COBPEMEHHOW HAyyHOW KAapTUHBI MHUpPA, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

YdeHU4ecKuil IKCIIEPUMEHT, Ta00opaTopHbIe PabOThI, MPAKTUKYM.

W3mepenue cuibl TOKAa U HAIPSDKEHUS B LIENIN MIOCTOSHHOTO TOKA IPU MOMOILM aHAJIOTOBBIX U
1M (POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ Lu(ppoBoil nabopatopuei mo ¢usuke. [Ipumepsl u3MepeHus (GU3NYECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemaruka.

Mexanunueckoe JBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 JIBUKeHUs. CucTeMa OTcuéTa.

[Ipsimas u oOpaTHas 3aa4u MEXaHUKH.

Pannyc-BekTOp MarepuanbHOM TOYKM, €ro IPOEKUHH HAa OCH CHCTEMBl KOOpAMHAT.
Tpaexropus.

[lepemenienue, cKopocTh (CpedHsii CKOpPOCTb, MIHOBEHHAasi CKOPOCTb) U YCKOpPEHHE
MaTepualbHOM TOYKHU, MX MPOEKIMH Ha OCH CHUCTEMbl KOOpAHUHAT. CIIOkKEHUE NEepeMElIeHUN |
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE JBUKEHHUE. 3aBUCHUMOCTb KOOpIUHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKU OT BPEMEHHU U UX TPAPUKHU.

CBobosHOE majieHue. YCKOpeHHe CBOOOJIHOrO majaeHus. J[BuxkeHue Tena, OPOLIEHHOTO IMOA
YIJIOM K TOPH30HTY. 3aBHCHUMOCTh KOOpIHMHAT, CKOPOCTHM W YCKOPEHHS MAaTepHalbHOM TOYKU OT
BPEMEHH U UX rpaduKu.

KpuBonuneiinoe nuxeHue. [[BHKeHME MAaTEpUAIBHOM TOYKH MO OKPYKHOCTH. YTJIOBas M
nuHeiHass ckopocth. Ilepumon u dyactota oOpamenus. lleHTpocTpemuTensHoe (HOpMalbHOE),
KacaTesbHOE (TaHM€HIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepUabHON TOUKH.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKHUE IPOLIECCHI: CIUIOMETP, ABHKEHUE CHAPSIIOB,
LENHbIEe, IecTepEHYAThIE U pEMEHHBIE NTepelaul, CKOPOCTHBIE JTHU(THI.

JleMOoHCTpanuu.

Mogenb cucTemMbl OTCUETA, WILTIOCTPAIUA KHHEMATHYECKUX XapaKTEPUCTUK JTBUKEHHUS.

CrniocoOsI ncce1oBaHus IBHKEHUH.

NnnrocTpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTH30BAHUEM MEXAHU3MOB.

[Tanenwne Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTy Npu IBUKEHUH 110 OKPYKHOCTH.

IIpeoOpa3oBaHue yriaoBoit CKOPOCTH B PEIyKTOpE.

CpaBHeHHME TyTeW, TPACKTOPHM, CKOPOCTEH ABUKEHUS OJHOTO M TOTO K€ Tela B Pa3HBIX
cUCTEeMax OTCYETa.
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Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThI, MPAKTUKYM.

N3y4yeHne HepaBHOMEPHOTO JBUKEHMS C LIENbIO ONPENEIEHNS] MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHus NpU NPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBHJKEHHMM I10 HAKJIOHHOW
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenue yckopeHHs CBOOOTHOTO NaneHHs (PEKOMEHIOBAHO HCIOJb30BaHUE LU(POBOI
nabopaTopun).

W3yuenune ABWKEHHs Tena, OPOLICHHOTO TOPHU30HTaNbHO. [IpoBepka THIIOTE3Bl O MPSIMOM
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenne nBUKeHUA Tela 0 OKPY>KHOCTH € MTOCTOSIHHOM 110 MOIYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TEpHOAa 00palieHnss KOHMYECKOTO MasiTHUKA OT €r0 IMapaMeTpoB.

Tema 2. JIlunamuka.

[TepBriii 3akoH Hprotona. MHepumanpHble cucTeMbl OTCUETA. [IpUHLKI OTHOCHUTEIBHOCTH
["anunes. HeunepuuanbHble CUCTEMBI OTCUETa (ONpeeieHIEe, TPUMEPHI).

Macca tena. Cuina. [IpuHnun cyneprno3unuu cuil.

Bropoii 3akon HeloToHa /1711 MaTepuaibHON TOUYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTepUAIIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PABUTAIIMOHHON U MHEPTHOM MacChl.

Cuna TsxkecTH. 3aBUCUMOCTb YCKOPEHHSI CBOOOAHOIO MaJIEHUsI OT BBICOThI HaJ/l TOBEPXHOCTHIO
IUTAaHETBl U OT Teorpaduyeckoil MmUpoThl. J[BH)KeHHE HEOECHBIX TN M UX CIYTHHKOB. 3aKOHBI
Kemepa. IlepBas kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U criia TpeHus okos. Koaddumment
TpeHus. Cuna CONpPOTUBIEHUSA NpPHU ABUKEHUM Tela B KUAKOCTH WM rasze, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCUTEIBHOIO ABUKECHHUS.

HaBnenue. I'napocrarnueckoe gasienue. Cuna Apxumena.

TexHuueckue ycCTpoiicTBa M TEXHOJOTMYECKHE IPOLECCHl: MOJIIMIIHUKY, JBH)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTpauuu.

HaGntoneHue nBrXeHHs Tell B MHEPIHMAIbHBIX M HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

[IpuHINIT OTHOCUTENBHOCTH.

Kauenne J1ByX UIWIMHAPOB WM IIApPOB pa3HOM Macchl € OIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOAEHCTBYIOLIEH MPUIOKEHHBIX K TEIy CHJI C MPOU3BEIECHUEM MAacChl Tela Ha
€ro yCKOPEHHUE B HHEPLUAIBHOU CHCTEME OTCUETA.

PaBeHCTBO cHl, BO3HUKAIOIUX B PE3YJIbTAaTE B3AaUMOJIEUCTBHS TEI.

N3mMepenne mace 1o B3anMoIEMCTBHIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM NOoAbEME U Ta/IEHUN.

IleHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

YdeHnueckuit 3KCIepUMEHT, 1a00paTOpHbIe PadOThl, IPAKTUKYM.

N3mepenue paBHOAEHCTBYIOLIEH CUJI TPU ABMXKEHUU OpycKa 1O HAKJIOHHOM MJIOCKOCTH.

ITpoBepka TUMOTE3bl O HE3aBUCUMOCTH BPEMEHU JIBUKEHHUsI OpyCcKa 10 HAKJIOHHOW MIIOCKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacCCHI.

HccnenoBanne 3aBUCMMOCTH CHUJI YIPYIOCTH, BO3HUKAIOIIMX B TMPYKMHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenne BMKEHUS] CUCTEMBI T€J, CBA3aHHBIX HUTBIO, IEPEKUHYTO uepe3 JIErkuit OJI0K.

N3mepenne kodddumnmerTa TpeHUs MO BEIWYUHE YTIIOBOr0 KOOI UIMEHTa 3aBUCHMOCTU
Frp(N).

HccnenoBanune nBuxeHUs: Opycka M0 HaKJIOHHOW TUIOCKOCTH € MepeMEHHBIM KO3 (ULIMEeHTOM
TPEHMUSL.

N3ydenue nBuKeHUs rpy3a Ha Baly C TPEHHEM.
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Tema 3. CtaTtuka TBEpIOro Tesia.

AbGcomotHo TBEpAoe Teno. IlocTynmaTensHOoe M BpallaTelbHOE JABMKEHHE TBEPAOTO Tela.
MoOMEHT cuIbl OTHOCHTENBHO OCH BpamieHus. Ilnedo cuibl. CroxkeHue Cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHs TBEPAOIO TeEIA.

YcToliunBoe, HEYyCTOMYNBOE, O€3pa3TUIHOE paBHOBECHE.

TexHnYyeckue yCcTpoicTBa M TEXHOJOTUYECKUE MPOLIECCHl: KPOHIUTEHH, CTPOUTENBHBINA KpPaH,
pemeéTyarbie KOHCTPYKIUU.

JleMoHcTpanum.

Ycnosus paBHOBeECHS.

Bunel paBHOBecHs.

VY4eHnueckuit 3KCIepuMeHT, 1a00paTopHble pabOThl, IPAKTUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

KoHcTpynpoBanue KpOHIITEWHOB U Pacy€T CUJI YIIPYTOCTH.

N3yuenue ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IIOIIAb OIIOPHI.

Tema 4. 3akoHbBI COXpaHEeHUSI B MEXaHUKE.

NMnynsc MaTepHanbHOM TOYKM, CHUCTEMBbl MaTepuanbHbIX ToudeK. LleHTp macc cucremsl
MaTepuaibHbIX TOYEeK. Teopema 0 JBMKEHUH LIEHTPA Macc.

NMiynsc cuitbl M1 M13MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

MoMmeHT umnyiabca MarepualbHON Touku. [IpencraBieHne o cOXpaHEeHUHM MOMEHTA UMITYJIbCa
B LIEHTPAJIbHBIX IOJIAX.

Pabora cuiibl Ha MajoM M Ha KOHEYHOM IepeMenieHuu. I'paguueckoe npencraBieHne padoThl
CHJIBL.

MoIHOCTD CHIIBI.

Kunernueckas s3Heprusi MarepuagbHON Touku. Teopema 00 U3MEHEHUU KHHETUYECKON SHEPTUU
MaTepUaIbHON TOUKH.

[TorennumaneHple M HeNmoOTeHUMAIbHbIE CcwiIbl. IloTeHnmaneHas sHeprus. I[loreHnmanbHas
3HEprus ympyro naehopMuUpoBaHHON mnpyxuHbl. [loTeHIManpHas SHEPrus Tena B OJHOPOAHOM
rpaBUTAaMOHHOM noJie. [loTeHnmanpHas dHeprus Tena B rpaBUTALMOHHOM II0JIE OJHOPOAHOIrO IIapa
(BHYTpH M BHe 1mapa). Bropas kocMuueckas ckopocTb. TpeTbs KocMUYecKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHIUANBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW 3HEPruu CUCTEMBI TEll.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymM [ UACAIBHOW >KUIAKOCTH KaK CIEICTBHE 3aKOHAa COXpaHEHUsd
MEXaHUYECKON YHEPTUU.

TexHndeckue yCTpONCTBA U TEXHOJIOTUYECKUE NPOLIECCHI: IBUKEHUE PAKET, BOAOMET, KOIED,
NPYKUHHBIN MUCTOJET, TUPOCKOI, GUTYpPHOE KaTaHHE Ha KOHbKAaX.

JleMOHCTpanuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

H3MepeHne MOIIIHOCTH CHUJIBI.

V3MeHeHMe SHEepPTruu Teja MU COBEPILIEHUH PadOTHI.

B3anMHBIEe mpeBpallieHnss KHHETUYECKONM M MOTEHIHUAIBHON SHEPruil MpHU JEHCTBUM HA TEJO
CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTHUHU TIPU CBOOOTHOM TTa/ICHHUU.

YdeHuueckuit SKCIIepUMEHT, 1a00opaTopHbIe pabOThl, MPAKTUKYM.

N3mepenne nmnyibsca Teaa o TOpMO3HOMY ITYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJEINHU SJIEKTPOMOOUIIST U MOLITHOCTH CHJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TN C UMITYJICOM CUJIBL.

HccenenoBanue coXpaHeHUs: UMITYJIbCA IIPUA YIIPYTOM B3aUMOJIEHCTBUM.

N3mepenne KNHEeTHYECKON SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHLIMAIBHON SHEPTUHU NPYKUHBI C pabOTOM CHIIBI TPEHHUS.
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Omnpenenenue pabOTHI CHIIbI TPEHUS MPU ABMXKEHUU Tella IO HAKJIOHHOMN TJIOCKOCTH.

Pa3nea 3. MoaekynsipHas pu3MKa ¥ TEPMOAUHAMHUKA.

Tema 1. OCHOBBI MOJIEKYJISAPHO-KMHETHYECKOH TeOpHH.

OcCHOBHBIE TIOJIOKEHHUSI  MOJIEKYJIApHO-KUHeTHudeckod teopun (MKT), wux onbiTHOE
obocHoBanue. Juddysus. bpoynoBckoe nBukeHue. Xapakrep IBUKEHHUS U B3aUMOJICHCTBUS 4aCTHUIL
BeliecTBa. MOAeIn CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HA
OCHOBE 3THX Mojeneil. Macca u pasmepbl mMonekyn (aromoB). KonnyectBo BemiectBa. [loctosinnas
ABorajpo.

TennoBoe paBHoBecue. TemnepaTypa u criocoOsl €€ nzmepenus. Lllkana temneparyp Lenbcus.

Mopenp uaealbHOrO ra3a B MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUU: YAaCTULBl raza JABUKYTCA
XaO0TUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

l"a3zoBbic 3akoHBI. YpaBHeHue MenaeneeBa—Knanelipona. AGcomoTHas TeMriepatypa (IKaia
temneparyp KenbsBuna). 3akon Jlanprona. W3ompoueccel B HACAIBHOM TIa3e C IOCTOSHHBIM
KOJIMUECTBOM BelecTBa. [ paduueckoe npeacraBieHne U30MpPOIecCOB: U30TepMa, H30X0pa, n300apa.

CBsi3p MEXly JaBJICHUEM U CpPEAHEW KMHETUYECKOW SHEpruedl MocTyNaTeabHOro TEIJIOBOIO
JIBUKEHHUSI MOJIEKYN HAEaJbHOro raza (OCHOBHOE YpaBHEHHME MOJICKYJISIPHO-KMHETHYECKONH TEOpHH
HJICaJTbHOTO Ta3a).

CBsi3p a0CONIOTHON TeMIepaTypbl TEPMOAMHAMUYECKON CHUCTEMBI CO CPEAHEH KWHETHYEeCKON
SHEPTUEH MOCTYNMATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

TexHuyeckue ycTpolcTBa U TEXHOJOTUYECKHE MPOIIECCHl: TEPMOMETP, OapoMeTp, MOTydeHHE
HaHOMAaTEPHUAJIOB.

JlemoHcTpanuu.

Mopenu 1BHKEHHUs YaCTHUL] BEILIECTBA.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Buneoponuk ¢ 3anuchi0 peaabHOro OPOYHOBCKOTO JTBHYKCHUSI.

Huddysus sxunkocreil.

Mogens onbiTa LlTepHa.

[IpuTsikeHne MoneKy.

Mopenn KpUCTAIIMYECKUX PEIIETOK.

Habmtonenue u ncciegoBaHue H30IpOIECCOB.

Y4eHnueckuit IKCEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue mpolecca yCTaHOBICHHs TEIUIOBOTO PAaBHOBECHs NMPHU TEIIOOOMEHE MeEeXIy
ropsiueil ¥ XOJIOJHOM BOJOM.

W3yuenne H30TEpMHUUECKOro Iporecca (PpEeKOMEHIOBAHO HCIOJb30BaHHWE IM(PPOBOI
nabopaTopun).

N3yuyenue n30X0pHOro Imporecca.

N3yuenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmogunamuka. TensioBble MAIIMHBI.

Tepmonunamuyeckas (T]l) cucrema. 3ajaHue BHEUIHUX YCIOBHH AN TEPMOIMHAMHYECKOMN
cucTteMbl. BHeniHue W BHyTpeHHHE MapameTpsl. IlapameTpbl TEpMOAMHAMHUYECKOW CHCTEMBI Kak
CpeHUE 3HAYEHNUsI BEJIMYUH, ONIMCHIBAOIIMX €€ COCTOSSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoanHamuku. CaMONpOM3BOJBHASA peEJlaKcalus TEPMOINHAMHYECKOU
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO.

Mopenp naeanbHOro ra3a B TEpMOJAMHAMUKE — CHCTEMA YPaBHEHUI: ypaBHeHHEe MeHneneeBa—
Kianeiipona u BelpakeHue Jisl BHYTPEHHEN SHEPTUU. Y CIOBUSI TPUMEHUMOCTH 3TOM MOJENN: HU3KAast
KOHIIEHTpalUs YaCTHULl, BEICOKHE TeMITepaTypbl. BeipaxkeHue il BHyTPEHHEN SHEPTHH OJTHOATOMHOTO
UJEAIIBHOIO rasa.

KBa3ucrarnueckue u HeCTaTHYECKUE TPOLECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beraucienue paboTel o rpaduky mpoiecca Ha pV-
JMarpaMme.

Tennonepenaya kak cnoco® M3MEHEHHs BHYTPEHHEW SHEPIUU TEPMOJIUHAMUYECKON CHCTEMBI
0e3 coBepiieHus padboThl. KoHBeK1IMS, TEMIONPOBOIHOCTb, U3JTy4YEHUE.
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KonnuectBo Temnotel. TemmoémkocTs Tena. YaenbHas U MOJISIpHAs TEINIOEMKOCTH BEILIECTBA.
VYpaBHenue Maitepa. YaenpHas TeIUlOoTa CropaHus ToluMBa. Pacyér konudecTBa TEIUIOTHI IIPU
teronepenaye. [lonstre 06 agnabaTHOM Tporiecce.

[epBbIif 3aKkOH TepMoAMHAMHUKHU. BHyTpenHsas sneprus. KoianuecTBo TemuoTsl U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKONW CUCTEMBI.

Bropoii 3aKk0H TEpMOAMHAMUKHU JJIsI PABHOBECHBIX IMPOLECCOB: Yepe3 3aJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOJMHAMHYECKONM CHCTEMbl MPOXOIUT €IUHCTBEHHass anuabara. AOcCoIOTHas
TeMneparypa.

Bropoil 3ak0H TepMOJMHAMMKH [Jii HEPAaBHOBECHBIX IPOLECCOB: HEBO3MOXXHO IIEpelaTh
TEIJIOTY OT Oojiee XOJOJAHOro Tena K Oojee Harpetomy 0e3 kommeHcanuu (Kmaysuyc).
Heob6patumocTh npupoIHBIX MPOIECCOB.

[Tpunimune! gerictBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTMYECKUE ACIEKThl HCIOJIb30BAHUS TEIUIOBBIX JBUrareneid. TemioBoe 3arps3HeHue
OKPYXKAarOILEH CpeIbl.

TexHuueckue YCTpPONMCTBA M TEXHOJIOTMYECKUE IMPOLECCHl: XOJOIWUIBHUK, KOHIUIMOHED,
JIU3EIIbHBIA U KapOIOpaTOPHBINA JIBUTATENH, MapoBas TypOMHA, MOJYyUYEHUE CBEPXHUZKUX TEMIIEpaTyp,
YTWIM3ALUUs  «TEIUIOBBIX» OTXOJOB C  HCHOJB30BAHMEM  TEILUIOBOTO HAcoca,  YTUIIU3ALMS
OMOOPraHMYECKOTO TOILTMBA VISl BEIPAOOTKU «TETUIOBOM» M SJIEKTPOIHEPTHUH.

JlemoHcTpanuu.

N3menenune TemriepaTyphl Ipu auadaTHYECKOM PACIIUPEHUH.

Bo3ayminoe orauso.

CpaBHEHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

UccnenoBanue agunabaTHOro mpoiiecca.

KomMmnbrorepHbie MOJENH TEIIOBBIX JIBUTaTENCH.

Y4eHHUECKUN IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, MPAKTHKYM.

N3mepenue yienbHONU TEIUIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

HccnenoBanmne aquabaTHOTO IpoIiecca.

N3ydyeHne B3aUMOCBSI3M SHEPIrUM MEKMOJICKYJISIPHOTO B3aUMOJCHUCTBUS W TEMIIEPATYPhI
KUIEHUS KUAKOCTEM.

Tema 3. ArperatHblie cocTOsIHUS BellecTBa. ®a3oBble Mepexo/bl.

[TapooOpa3zoBanne u KoHJeHcanus. VcmapeHne ©  KualeHUe. YJenbHas TeIoTa
napooOpa3oBaHusl.

Haceiiennesle 1 HeHachllleHHbIE Tapbl. KayecTBEHHAsl 3aBUCMMOCTh TUIOTHOCTH UM JIaBJICHUS
HACBIIIEHHOTO Tlapa OT TeMIepaTrypbl, HX HE3aBUCUMOCTh OT OOBEMA HACHIIIEHHOTO TMapa.
3aBUCUMOCTB TEMIIEPATypPhl KUTIEHUS OT AABJICHUS B KUAKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe teno. Kpucramnuueckue u amopdHble Tena. AHHU30TPOIUS CBOMCTB KPHCTAJLIOB.
[TnaBneHue u KpucTauzanus. Y aelbHas TerioTa miasienus. Cyomumanus.

Hedopmaruu TBEpAoro Tena. Pactskenue u cxarue. Capur. Moayne FOnra. Ilpenen ynpyrux
nedhopmaruii.

TemnoBoe pacmupeHue >KUIKOCTeH W TBEPABIX Tell, 00BEMHOE W JMHEHHOE paclIupeHue.
AHrapMOHHM3M TETUIOBBIX KOJEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PaCUIUPEHUs Tel (Ha
KaueCTBEHHOM ypPOBHE).

[Ipeo6pa3zoBanue sHEprun B Pa3zoBbIX Mepexoax.

YpaBHEeHHE TEIJIOBOTO OanaHca.

[ToBepxHocTHOe HaTsDKeHHE. Kod(DPuImeHT MOBEpXHOCTHOrO HaTsOKeHUs. KanmumispHbie
ABJEHU. [{aBieHne 1o UCKPUBIEHHOM MMOBEPXHOCTHIO xKuAKocTH. Dopmyia Jlannaca.

TexHu4yecKkue yCTpOMCTBA U TEXHOJIOTHYECKUE MPOLECCHI: )KUAKUE KPUCTAIIIbI, COBPEMEHHBIE
MaTepHabl.

JleMoHcTpanum.

TeruoBoe paciupeHue.
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CBolicTBa HaCBIIIEHHBIX TapOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue critbl TOBEPXHOCTHOTO HATSKEHUSI.

OnbITHI ¢ MBIILHBIMU IIEHKAMH.

CMauuBaHHE.

Kanumnsapusie siBienus.

Monaeny HEHLIOTOHOBCKOH YKUIKOCTH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHus U TUIABJICHHUS KPUCTALUTHYECKOTO BEIIECTBA.

Buapl nedopmanmii.

HaGmonenne Manbix nedopmauii.

Y4eHUYeCKUi IKCTIEPUMEHT, JJaOOpaTOpHBIE pabOThI, MPAKTHKYM.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenpbHOM TEeITIOTH TJIaBJICHUS JIba.

N3yuyeHune CBOMCTB HACHIICHHBIX I1APOB.

N3mepenne abcomoTHON BIaXKHOCTH BO3/IyXa M OIEHKA MAacChl ITapOB B IOMEIICHHH.

N3mepenue ko3 dumrerTa noBepXHOCTHOTO HATSHKEHUS.

N3mepenue moayns FOura.

UccnegoBanue 3aBUCUMOCTH JAepOpMalMM PEe3HHOBOTO o0Opasiia OT MPHUIOKEHHONW K HEMY
CHUIBL.

Pa3znen 4. diekTpoauHaMuKa.

Tema 1. DnexkTpHYecKoe moJie.

Onexrpuzauuss Tel U €€ INpOsBJICHUA. OIEKTPUUECKHUH 3apsaf. [IBa BHIa 3IE€KTpUYECKHX
3apsaoB. [IpOBOJHUKH, AMBIEKTPUKU U TOJYINPOBOJHUKU. DJIEMEHTAPHBIA AJIEKTPUUYECKUN 3apsii.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona.

Onexrpuueckoe nojie. Ero nelictBue Ha 3J€KTPUYECKUE 3apSAbL.

Hanpsok€HHOoCcTh  dnekTpuueckoro moiisi.  [IpoOHbrit  3apsia.  Jluamm — HanpspkEHHOCTH
IEKTpUYECKOro nosist. OQHOPOIHOE IIEKTPUUECKOE MTOJIE.

[ToTeHIIManbHOCTh DJIEKTPOCTATUYECKOTO TNOJI. Pa3sHOCTP MNOTEHIMATIOB M HaIpsHKCHHE.
[ToreHnnanpHass PHEpPrusl 3apsAa B IEKTPOCTATUYECKOM moje. [loTeHnuan 37aeKTpocTaTHYecKOoro
noJisi. CBsA3b HANPSKEHHOCTH TOJSI U PA3HOCTH MOTEHIMAJIOB JJISl 3JIEKTPOCTATHUECKOIro MoJs (Kak
OJTHOPOJTHOT'O, TaK U HEOJHOPOJIHOTO).

[IpuHIMI Cynepno3uIUK dJIEKTPUUECKUX MOTEH.

ITone Ttoueunoro 3apsaa. Ilonxe paBHOMepHO 3apspkeHHOW cdepbl. Ilome paBHOMEpHO
3apsbKEHHOTo Mo 00BhEMyY miapa. [losie paBHOMEpHO 3apsKeHHOM OecKOHEYHOM muiockocTh. KapTuHbl
JMHUM HaPsHKEHHOCTH 3TUX MOJIEN M 3KBUIIOTEHIIMAJIBHBIX TOBEPXHOCTEH.

[IpoBOHMKY B 2IEKTPOCTATHYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM ToJIe. J(ManeKTpuyecKkas NIpOHUIAEMOCTh BELIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHAEHCATOPa. DIIEKTPOEMKOCTD IIIOCKOI0 KOH/IEHCATOpa.

[TapamtensHOe coequHeHHe KOHIeHCcaTopoB. [locaenoBarenbHOe COEIMHEHUE KOHAEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBM>KeHME 3apsSKEHHON YaCTUIBI B OAHOPOJHOM JIEKTPUYECKOM IIOJIE.

TexHudeckue YCTpPOWCTBA W TEXHOJOTMYECKHE MIPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE JIIEKTPONpUOOPOB, KOHAEHCATOPHI, reHeparop Ban ne
['paada.

JleMOoHCTpanuu.

Y CTpoCTBO U MPUHIUIT ACHCTBUSA IIEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3apsKEHHBIX IIAPUKOB.

DNEeKTpUUECKOE MOJe IBYX 3apSKEHHBIX IJIACTHH.

Mognens snekTpocTaTuueckoro reueparopa (Ban ae 'paada).

[IpoBOIHHKY B AIEKTPUUECKOM IOJIE.

DnexTpocTaTHyecKas 3aluTa.
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YCTpoicTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOIO KOHJIEHCATOpa OT IUIOIIAAU IJIACTHH, PACCTOSHHUS
MEXAY HUMH U TU3JIEKTPUIECKON MIPOHNLIAEMOCTH.

OHeprus EeKTPUYECKOT0 M0JIsl 3apsyKEHHOT0 KOHEHCATOPA.

3apsiika U pa3psiika KOHIAEHCaTopa 4epe3 pe3ucTop.

YdeHn4ecKuil SKCIIEPUMEHT, Ta00opaTOpHbIe pabOThl, MIPAKTUKYM.

OueHka cu1 B3auMOACHCTBUS 3apsyKEHHBIX TEll.

HaGnronenne mnpeBpaiieHuss >HEPTUU 3apsHKEHHOTO KOHAEGHCATOpa B SHEPTUI0 HM3IIyUCHHS
CBETOAMO/1A.

N3yuenune nporekaHus TOKa B LIETIH, COAECPKALIEH KOHIAEHCATOP.

Pacnipenenenne pasHOCTH MOTEHUMANIOB (HANPSDKEHHS) MPU MOCIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IToCcTOSIHHBIN 3JIEKTPHYECKHH TOK.

Cuna toka. ITocTosiHHBIN TOK.

VYcnoBus CyniecTBOBaHUS TOCTOSIHHOTO AJIEKTPUYECKOro Toka. Mcrounuku toka. Hanpspkenue
Uu3dJC €.

3akoH Oma 11 y4acTKa Lenu.

DNEKTPUUECKOE CONPOTUBIICHUE. 3aBUCUMOCTh COMPOTHUBIICHUS OJHOPOIHOIO MPOBOJHUKA OT
€ro JUIMHbI U IJI0LIAU ONIEPEYHOr0 CEYEeHMS. Y IEJIbHOE COMPOTUBIIEHUE BEIIECTBA.

[locnenoBarenbHOe, MapajulebHOE, CMELIAHHOE COEAMHEHHE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTprueckux 1enei. [Ipasuna Kupxroda.

Pabota snexrpudeckoro Toka. 3akon Jxoynsi—JIeHma.

MOMHOCTD 3IEKTPUUYECKOTO TOKA. TerioBas MOLUIHOCTb, BbIIEIsIEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEE COMPOTHUBJICHHE UCTOYHHKA TOKa. 3akoH OMma Jyisl MOJHOM (3aMKHYTOM)
3JIEKTPUYECKOM 1lenu. MOIHOCTh UCTOUHUKA TOKA. KopoTkoe 3aMbIkaHue.

Konznencarop B Lienu nocTOSIHHOTO TOKa.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: aMIIEpPMETpP, BOJIBTMETP, PEOCTAT,
CUETUYMK AIIEKTPUUECKON SHEPTHUH.

JleMoHCTpanuu.

W3mepenue cuibl TOKa M HaIIPSIKEHUSL.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS 711 pe3UCTOpA, JIAMITbl HAKaJIUBaHUS
Y CBETOJUO/IA.

3aBUCHMOCTh CONPOTUBIEHUA UMIUMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOUIAJH
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIIPOTUBIICHUS MTPU TOCTOSIHHOM HaIpsiKEHUU.

[Ipsimoe u3mepenne OJIC. KopoTkoe 3amblkaHHE TIajbBaHUYECKOTO JJIEMEHTAa U OLIEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0Obl coeTMHEHUST ICTOYHUKOB Toka, DJIC OGarapei.

HccnenoBanue pa3HOCTH NMOTEHIMAIOB MEXKIY IMOJIKOCAMM MCTOYHHMKA TOKAa OT CHIJIBI TOKA B
LEeMu.

Y4eHnuecKuil IKCIEPUMEHT, JIabopaTOpHbIE pa0OThI, MPAKTUKYM.

HccnenoBanue cMeIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro COpoTUBIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIPsDKEHUS U1 JaMITbl HaKaJIUBaHUS.

VYBenu4eHue npejena u3MepeHus amrnepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHNS HCTOYHUKA TOKA.

HccnenoBanune 3aBucumoctd DJIC raqbBaHHYECKOTO 3JIEMEHTAa OT BPEMEHU NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanne pa3HOCTH NMOTEHIMAIOB MEXKIY IOJIIOCAMM MCTOYHHMKA TOKAa OT CHJIBI TOKa B
LEeMnu.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.
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Tema 3. Toxku B pa3jIH4HbIX cpeaax.

OnexTpuueckas MPOBOAUMOCTh PA3IMUHBIX BEIIECTB. DJIEKTPOHHAs MPOBOAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COIIPOTHBIIEHUS] METAJJIOB OT Temrneparypbl. CBEpXIPOBOIUMOCTb.

DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHast U NPUMECHas! MIPOBOJUMOCTh IOJIyIIPOBOAHUKOB. CBOMCTBa
p—n-niepexona. [lomynpoBoAHUKOBEIE TPUOOPHI.

ONEeKTpUYECKUH TOK B DJIEKTPOJUTAX. OJIEKTPOJIUTHUYECKAs JAUCCOLUAIMs. JIEKTPOJIH3.
3axonbl Dapazes 1Sl 3JIEKTPOIH3A.

DnekTpuyeckuii TOK B razax. CaMOCTOATENbHBI U HECAMOCTOSTENbHBIA pa3psa. Pasnuunbie
THUIIBI CAMOCTOSITENILHOIO pa3psiaa. Monnus. [Ina3ma.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHUE: Ta30pa3psIHbIE JIaMIIbl, 3JIEKTPOHHO-
JdydyeBas TpyOKa, IOIYIPOBOJHUKOBBIE NPUOOPHI: AMOA, TPAaH3UCTOP, (GOTOAUON, CBETOAMOM,
rajpBaHuKa, paQMHUPOBAHNE ME/IH, BHITUIABKA ATIOMUHHUS, JICKTPOHHAS MUKPOCKOTIIHSI.

JleMoHcTpanum.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 2IEKTPOIUTOB.

3axoHbl a5ekTpoauza Dapazest.

HckpoBoii pa3psa ¥ IPOBOJIUMOCTb BO3TyXa.

CpaBHeHHE IPOBOJIMMOCTH METAJIJIOB U MOJIYIPOBOIHUKOB.

OnHOCTOPOHHSAS IPOBOJUMOCTD JUO/IA.

YdeHU4ecKuii SKCIIEPUMEHT, Ta00opaTopHbIe pabOThI, MPAKTUKYM.

Habmtonenue snexrpoinsa.

N3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COIPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3n4yecKuii NPaKTHKYM.

Crioco0b1 m3MepeHHs (PU3MYECKHX BEJIWYHH C HCIIOJIb30BAaHHEM AHAJOTOBBIX U IH(PPOBBIX
U3MEPUTENIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCUTEIbHbIE
MOTPEIIHOCTH U3MEpEHUH Pu3ndeckux BeauurH. OleHKa rpaHyI] TOTPEIIHOCTEMH.

IIpoBeieHne KOCBEHHBIX W3MEPEHUH, HCCIEOBAaHUN 3aBUCUMOCTEH (U3UYECKUX BEIUYMH,
IPOBEpPKa IMPENJIOKEHHBIX THUIOTe3 (BbIOOp M3 pabOT, OMHCAHHBIX B TEMATUYECKUX pazjienax
«YYeHNYeCKUI HKCIIEPUMEHT, J1JaOOpaTOPHBIE pabOThI, TPAKTHUKYM).

Me:xknpenameTHbie CBSI3H.

N3yuenune kypca ¢usuku yriayOnéHHoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIepKaTeNIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHUH, reorpadguu u
TEXHOJIOTHH.

MexnpeaMeTHbIe TIOHATHUS, CBA3aHHBIE C U3yYEHUEM METOJ0B HAYYHOI'O MO3HAHUS: SIBJICHHE,
Hay4HbIM (akT, rumnoresa, (Qu3MuUecKas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIO/EHUE, 3KCIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJIElb, HW3MEpPEHHE, TOrPEUIHOCTH W3MEpPEHUN, HW3MEpPHUTENbHbIE NPUOOPHI,
udpoBas 1adbopaTopusl.

Matemaruka: Pemenue cucremsl ypaBHeHui. JIuneitnast ¢pyHkius, napadoia, runepOoina, ux
rpadukd U CBOHCTBa. TpuUroHOMeTpHyeckHe (YHKIMM: CHUHYC, KOCHHYC, TAaHI'€HC, KOTAHIEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO. BEKTOpPHI U UX MPOEKIMH HAa OCH KOOPAHMHAT, CIIOKEHHE
BEKTOPOB.

buonorusi: mMexaHnuueckoe ABWXKEHWE B KHBOW mpuponae, auddysus, ocMoc, TEriooOMeH
KUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpY’KaloIled Cpelbl, YTUIH3alus OMOOpraHUYeCKOro
TOTIMBA JIIsl BRIPAOOTKU «TETJIOBOM» U AJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE U KallWJUIIpHBIE
ABJICHUS B IPUPOJIE, DIIEKTPUUECKUE SIBJICHUS B )KUBOM IPUPOJE.

XUMUS: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHHME aTOMOB W MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHasi Macca, IMOJy4eHHE HaHOMAaTepUalloB, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, XUAKOCTEH U
ra3oB, JKUJKUE KPHUCTAJUIbI, SJEKTPUUECKHUE CBOMCTBA METAJIOB, 3JEKTPOIMTHYECKAsK AMCCOLUAIIMS,
raJlbBaHHMKa, dJIEKTPOHHAsI MUKPOCKOIIHSI.

I'eorpadus: BnaxXHOCTh BO3AYyXa, BETPHI, 0apOMETP, TEPMOMETP.
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TexHonorus: nmpeoOpa3oBaHUE IBUKEHUH C HMCIOJIB30BAHUEM MEXAaHU3MOB, YUYET CyXOro H
JKUJKOTO TPEHUSI B TEXHUKE, CTaTUUYECKHE KOHCTPYKLMH (KPOHILUTEHH, pelieTdarble KOHCTPYKIUH),
UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUsI MEXaHUKHU B TEXHHUKE (TMPOCKOI, BOAOMET U APYTHE), IBUrATENb
BHYTPEHHEIO CropaHusi, mapoBas TypOuHa, OBITOBOW XOJIOJWJIBHUK, KOHAWIIMOHEDP, TEXHOJIOTUU
IIOJIyYEHUSI COBPEMEHHBIX MAaTepUaJoB, B TOM 4YHCJIE HAHOMAaTEpUAIOB, W HAHOTEXHOJIOTHH,
NIEKTPOCTATUYECKAass  3allUTa,  3a3€MJICHHE  AJIEKTpONpUOOpOB,  ra3opaspsIHble  JamIlbl,
HOJIyIIPOBOJHUKOBBIE IPHOOPHI, TaIbBaHUKA.

11 kaace
(170 yacoB)

Pa3znea 4. JjekTpoauHaAMHUKA.

Tema 4. MaruutHoe noJie.

B3aumoneincTBue NMOCTOAHHBIX MarHUTOB M ITPOBOJHUKOB ¢ TOKOM. MaruutHoe nose. Bexrop
MarHuTHOM MHAYKIMU. [IprHIMN cynepno3uuuyu MarHuTHBIX 1oJIeH. JIMHMM MarHUTHOW MHIYKIUU.

MarHuTHO€ 110J1€ IPOBOJHHUKA C TOKOM (IIPSIMOTO IMPOBOJHUKA, KaTYIIKH U KPYrOBOTO BUTKA).
OmneiT OpcTena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOLYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOAYINb. [IBUKEHHE 3apsyKEHHOW YacTHIbl B OJHOPOAHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

MarnuTHoe nosue B Bemectse. PeppoMarHeTUKH, apa- U TUaMarHeTUKH.

TexHnyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: INPUMEHEHHME ITOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTHUMETp, OJIEKTpOABHTraTenb SIkoOu, ycKOpUTeIn
3JIEMEHTapHBIX YaCTHL.

JleMoHcTpauum.

KapTtuHa J1uHUI HHAYKIUYM MarHUTHOTO IOJIS TOJIOCOBOTO U MOJKOBOOOPAa3HOI'O MOCTOSHHBIX
MarHuToB.

Kaptuna nvHMIi MarHUTHOW MHIYKUUH IOJI JJIMHHOIO MPSMOTO IPOBOAHMKA U 3aMKHYTOI'O
KOJIBLIEBOI'O IIPOBOJIHMKA, KATYIIKU C TOKOM.

B3aumMozeicTere JByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JencrtBue cuisl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

HabuntoieHue ABM>KEHNS y4yKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMnD NefCcTBUS AIIEKTPOU3MEPUTENILHOTO MPUOOPAa MAarHUTOANEKTPHUUECKONW CUCTEMBI.

Y4eHnueckuit IKCEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MarHUTOB.

NccnenoBanue cBONCTB (heppoMarHeTUKOB.

HccnenoBanue NeNCTBUSA OCTOSTHHOTO MarHUTa Ha paMKYy C TOKOM.

N3mepenne cuiibl Amnepa.

N3y4yeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITEpa.

Tema 5. JneKTPOMArHUTHASE MHAYKIIUS.

SBneHue »HIEKTpOMarHWUTHOM WHAYKUMU. IloTok BekTOpa MarHWTHOM wuHAYKIUU. JI/C
WHAYKIMH. 3aKOH 3JIEKTpOMarHuTHON MHAykiuu Papanes. BuxpeBoe anekrpuyeckoe mosue. Toku
dyxo.

O/1C nHAYKIMU B TPOBOAHMKE, IBUKYIIEMCS B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBumo JleHna.

WunyktuBHocTh. Karymka HMHAYKTMBHOCTM B IENM  IIOCTOSHHOIO TOKa. SIBieHMe
camouHaykiuu. IJ1C caMOMHAYKIWH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.

TexHudeckue ycTpouCTBa M TEXHOJIOTMYECKUE IIPOLIECCHI: MHIAYKIUOHHAs II€4b, COJICHOWT,
3alUTa OT BJEKTPU3ALUH TeJ P ABHKEHUN B MAarHUTHOM I10J1€ 3eMJIH.

JleMoHcTpanuu.
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Habmtoenue siBiaeHUs 3J€KTPOMarHUTHOM MHYKITUH.

Uccnenoanue 3aBucumocty 3/1C HHAYKIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.
[IpaBuno Jlenna.

[Tanenue MarauTa B aIIOMUHUEBOM (MeIHOM) TpyOe.

SIBneHune caMOMHTYKINH.

Uccnenoanne 3aBucumocty J/1C caMOMHIYKIINHN OT CKOPOCTH U3MEHEHHUS CHITBI TOKA B IICTIH.
Y4eHnuecKkui IKCIEPUMEHT, JIaOopaTOpHbIE pabOThI, IPAKTUKYM.

HccnenoBanue siBICHUS AIEKTPOMArHUTHOM WHYKITHH.

Onpenenenre HHAYKIIMA BUXPEBOIO MAarHUTHOTO TIOJISI.

UccnenoBanue siBIeHUS CAMOMHTYKIUH.

COopka MoieNIu 3IEKTPOMArHUTHOT'O TeHEpaTopa.

Paznen 5. KoJsieGanus u BOJIHBI.

Tema 1. Mexannuyeckue KojaeOaHusl.

Konebarenbnas cucrema. CBOOOHBIE KOJTEOAHMS.

I'apmonnueckue konebanusi. Kunemarnueckoe u AMHAMUYECKOE OMUCAHUE. DHEPreTUYECKOE
ONMCaHHWE (3aKOH COXPAaHEHUsI MEXaHUYEeCKOM dHepruu). BpBox nuMHaMuUYeckoro onucaHus
rapMOHHYECKHUX KOJeOaHUIl U3 UX IHEPreTUYECKOT0 U KHHEMATUYECKOTO OMUCaHUSI.

Amvmmutyna u (aza koneOanuii. CBSI3p aMIUTUTYIbI KOJICOAHWUH WCXOJHOW BEIMYUHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepron m dyacrora konebanuid. [lepron MaibiX CBOOOIHBIX KOJICOAHHM MaTEMaTHYECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KoNeOaHU TPYKMHHOTO MasiTHUKA.

[lonarue o 3aryxarommx KoneOaHusx. BeiHyxIeHHble KoneOanus. Pesonanc. PezonancHas
KpuBas. BiusiHue 3aTyxaHusi Ha BUJ pe30HAHCHOU KPUBOMl. ABTOKOJIEOaHUS.

TexHnuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JleMoHcTpauuu.

3anuch K01e0aTeIbHOTO ABHKEHUS.

Habnronenne He3aBHCHMOCTH TEpHO/Ia MaJIbIX KOJIGOaHUH Tpy3a Ha HUTH OT aMIUIATY/IbI.

HccnenoBanue 3aTyxaromux KojJeOaHUM M 3aBUCUMOCTH Hepuojia CBOOOIHBIX KoleOaHUH OT
COINPOTUBIICHUS.

HccnenoBanue KosiebaHWii TIpy3a Ha MAcCUBHOW TMpYXHHE C LENbl0 (HOPMUPOBAHMS
IpeJICTaBIeHU 00 naeaqbHON MOJENN IPY>KUHHOT'O MasiTHUKA.

3aKOH COXpaHEeHHUs SHEPTUH MPH KoJIeOaHUX Ipy3a Ha MPY>KUHE.

HccnenoBanune BoIHYKIEHHBIX KOJIEOaHUI.

Habmtonenue pezonanca.

Y4eHnueckuit 3KCEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

N3mepenue neproaa cBOOOIHBIX KOJeOaHUI HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

N3ydeHne 3aK0HOB ABM)KEHUS Tela B X0/ KOJIeOaHU Ha yIIpyroMm MojBece.

N3ydyeHne nBUKEHHSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/AbI 3aTYXaIOLIUX KOJIeOaHUH.

HccnenoBanue BBIHYKIEHHBIX KOJIEOaHUIA.

Tema 2. D1eKTPOMarHUTHBIE KOJIEOAHMS.

Konebarenpupiii  koHTYp. CBOOOJHBIE DJIEKTPOMATrHUTHBIE KOJIEOAHHWS B  HICATHHOM
KosebarenbHOM KoHType. ®opmyna Tomcona. CBs3p aMIUIMTYABl 3apsiia  KOHJAEHcAaTtopa C
aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHHUsI PHEPTUH B UJCATbHOM KOJIeOATEIbHOM KOHTYpE.

3aryxarolye 3JIeKTPOMarHuTHbIe KoseOaHus. BeIHYX/IeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepemeHHbIN TOK. MOIIHOCTh NIEPEMEHHOr0 TOKAa. AMIUINTYHOE U JIEHCTBYIOIIEE 3HAUECHUE
CWJIBI TOKA U HAIIPSDKEHUS IPU pa3inyHO (popme 3aBUCUMOCTH MIEPEMEHHOr0 TOKa OT BPEMEHH.

CuHyconganbHbIi NIEpeMEHHBI TOK. Pe3ucTop, KOHAEHCATOp M KaTyIlKa MHAYKTHBHOCTH B
L[ENU CUHYCOUJAIbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanmpsKeHUH.
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WNneanpubiii  Tpanchopmatop. IlpomsBoacTtBo, mepemada u TMOTpeOJIEHHE JIIEKTPHUESCKOU
SHEPTUH.

DKOJIOTHYECKHE PUCKU TMPU TPOU3BOACTBE 3JeKTposHepruu. KynbTypa uCHoIb30BaHuUs
AJIIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuyeckue ycTpOHCTBA M TEXHOJIOTUYECKUE MPOIIECCHI: SJIEKTPUUECKHUI 3BOHOK, T€HEpaTop
IIEPEMEHHOT'0 TOKA, IMHUU JIEKTponepeay.

JleMoHcTpanum.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOaHMS.

3aBUCUMOCTh 4aCTOThI CBOOOIHBIX KOJIeOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OciorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOaHUH.

['eneparop He3aTyXarOMIKUX 3JIEKTPOMAarHUTHBIX KOJIEOaHHA.

Mogenb 3eKTpOMarHUTHOTO TeHepaTopa.

Brinyx/1eHHbIE CHHYCOUIANIbHBIC KOJICOAHMUSI.

Pesucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIEMH IEPEMEHHOI0 TOKa.

Pe3onanc mnpu mnocnenoBaTeIbHOM COEAUHEHUH PE3UCTOpa, KATYIIKH HWHIYKTUBHOCTH U
KOHJICHCATOPA.

YCTpONCTBO M IPHHIIAIT ACUCTBHS TpaHCHOpMaTOpa.

Monenb TUHUY 3IEKTPOIIEPEIauH.

Y4eHHUECKUN IKCIIEPUMEHT, JIA0OpaTOPHBIC pa0OTHI, MPAKTUKYM.

Nzyuenue Tpanchopmaropa.

HccnenoBanne mnepeMEHHOr0 TOKAa Yepe3 IOCIEI0BaTENbHO COEIMHEHHBIE KOHJEHCATOp,
KaTYILIKY U PE3UCTOP.

Habnronenune 37eKTpOMarHuTHOTO Pe30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexannueckue v 3J1eKTPOMATHUTHBIE BOJIHBI.

MexaHuueckre BOJIHBI, YCIOBHUS MX pachpocTpaHeHud. [lomepednbie U mpoAoabHbIE BOJHBI.
[lepuon, ckopocTh pacrpoCTpaHEHUs W JAJuHA BOJHBI. CBONCTBA MEXAHUYECKHX BOJIH: OTpPa)KEHHUE,
npenomiieHue, MHTephepeHns U AUPpaKius.

3ByK. CkopocTh 3ByKa. [ poMkoCTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHHE OKPYXKAOLIEH CPENbI.

DONeKTPOMarHUTHBIE BOJIHBI. YCJIOBHS HW3JIYYCHHS JJICKTPOMArHUTHBIX BOJH. BianmmHas

OpHUEHTALUs BEKTOPOB E B Vs JIEKTPOMAarHUTHOU BOJIHE.

CBoiicTBa  2JEKTPOMarHUTHBIX ~ BOJIH:  OTpPaK€HUE,  MPEJIOMIIEHUE,  TOJISIpU3alns,
uHTEephepeHIMs U AU(paKIHsL.

[IIxana 351eKTpOMarHuTHBIX BOJH. [I[puMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBsI3U U TeNEBUACHUA. Pagronokanus.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHnuyeckue ycTpoiicTBa U NMPaKTUYECKOE IIPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, pajap,
paavonpuEMHUK, TEJIEBU30D, aHTEHHA, Teine@oH, CBY-neub, yabTpa3ByKoBasi AMATHOCTHKA B TEXHHUKE
Y MEJIULIUHE.

JleMoHcTpanuu.

OO0pa3oBaHue U paclpoCTpaHEHHE MONEPEYHbIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

3aBHCUMOCTBD JITTMHBI BOJHBI OT YaCTOTHI KOJIEOaHMIA.

Habmoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u Jupakiiud MEXaHHIECKUX BOJH.

AKyCTHUYECKUI pE30HAHC.

CaolicTBa yabTpa3ByKa U €ro IpUMEHEHNE.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/ION M 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBONCTB 3JIEKTPOMATHUTHBIX BOJH: OTPAa)KEHUE, MPEIOMIIEHUE, MOJSpU3aLys,
mudpakus, UHTeppepeHIus.

OO6HapyxeHue HH(pPaKpacHOro U YIbTPa(hHUOIETOBOrO U3ITyUEHHH.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

N3ydyeHne napamMeTpoB 3ByKOBOW BOJIHBI.
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N3yuenne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. OnTuka.

[IpsmonuHeliHOEe pacnpocTpaHeHHWE cBeTa B OAHOpoaHOM cpeae. Jlyu cBera. ToueuHbri
MCTOYHUK CBETA.

Otpaxxenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHne n3o0paxkeHuii B MIOCKOM 3epKaje.
Cdepuueckue 3epkaia.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUSI CBeTa. AOCONIOTHBIN MOKa3aTeb MPETOMIICHHUS.
OTHOcHTENBbHBIN NTOKa3aTeNb MpesiomiieHus. [IoCTOSIHCTBO YacTOThI CBETa U COOTHOILIEHUE JUIMH BOJIH
IIPHU IIEPEX0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 IPAHUILY pPa3eiia IBYX ONTUYECKUX CPE.

Xon nydeit B mpu3me. Jucnepeus ceera. CiIoxHBIN cocTaB Oeoro ceeta. L[ser.

ITonHoe BHyTpeHHEE oTpakeHue. IIpenenbHbIi yroil NoJIHOr0 BHYTPEHHEIO OTPAKEHHUS.

Cobuparomue 1 paccenBaromye JuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSIHUE U OMTUYECKas
CHJIa TOHKOW JIMH3BL. 3aBHUCHUMOCTb (POKYCHOTO PACCTOSIHHS TOHKOH cdepudeckoil JHH3BI OT e&
T€OMETPUU U OTHOCHUTEIILHOI'O [TOKA3aTelIsl PEIOMIICHHUS.

@opMyIia TOHKOU JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JTUH30M.

Xop Jy4a, MPOMIENIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHUYECKOH OCH.
[Toctpoenne n300paxeHuii TOUKH U OTpe3Ka MpsIMON B COOMpArOIIMX M PacCeMBAIOIIMX JIMH3aX U UX
CHUCTEMaX.

OnTuueckue npudopsl. Paspemaromiast ciocobHoCTh. ['11a3 Kak ontuyeckas cucrema.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOMN ONTUKH.

Bonnosas ontuka. Unrepdepeniius cera. KorepeHTHbIE MCTOYHUKHU. Y CJIOBUSI HAOIIOICHUS
MaKCHMyMOB U MHUHHUMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT ABYX KOTEPEHTHBIX HCTOYHHKOB.
[Tpumeps! KITacCHUECKUX MHTEPHEPEHIIMOHHBIX CXEM.

Hudpaxmus ceera. Judpaxkinuonnas pemérka. YciaoBue HaOMIOJCHHS TVIABHBIX MaKCHMYMOB
NpY NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHuueckue yCTpoOHCTBA M TEXHOJOTMYECKHE IIPOLECCHl: OYKM, JIyla, IEepHUCKOIl,
dboroanmapar, MHUKPOCKOI, MPOEKIIMOHHBIN ammapar, MPOCBETICHHE ONTHKH, BOJOKOHHAS OMNTHKA,
TU(paKInOHHAS PEIETKa.

JleMOHCTpanuH.

3aKOHbI OTPa’KEHHUS CBETA.

HccnenoBanue NpenoMIIeHNs CBETA.

HabuntoieHne noaHoro BHYTpEeHHEro oTpakeHus. Mojieiab CBETOBOA.

HccnenoBanue xo/1a CBETOBBIX IMIYYKOB UEPE3 IUNIOCKONAPAIUIENbHYIO IIIIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIa.

Hab6mronenue unrepdepeHiuu ceera.

Habmtoienre 11BeTOB TOHKUX TIEHOK.

Hab6monenue qudpakiuuu cera.

N3ydenne nudpakiimoHHON perIéTKH.

Habmtoienne nudpakiinoHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.

Habmonenue nonsipusanuu cBera.

[IpumeHeHne noIIpOUIOB JUIsl U3YUEHUSI MEXaHUYECKUX HAIPSKEHUH.

Y4eHnueckuit IKCEPUMEHT, JIabopaTOpHbIE pabOThI, IPAKTUKYM.

N3mepenne nokasaresns nIpeaoMIIEHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (OKYCHOTO pPAacCTOSHUS OT BellecTBa (HAa NpUMEpE KUAKUX
JIUH3).

N3mepenne poKyCcHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Tonmyyenue n300pa’keHHs B CUCTEME U3 MJIOCKOTO 3epKajia U JIMH3BI.

[Tonydenue n3o00paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKONNYECKUX CUCTEM.

Habmonenne nudpakunu, nHTEphEepeHINN 1 TOISpU3aIIH CBETA.

N3ydeHue nossspu3aluy CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JUDJIEKTPHKA.
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N3ydenue nntepdepeHIuu J1a3epHOro U3Iy4eHUs Ha ABYX LIEISX.

HaGmonenue aucriepcum.

Hab6mronenue u uccnenoBanne nudpakimoOHHOTO CIIEKTpA.

N3mepenne 1IMHBI CBETOBOM BOJIHBI.

[Tonydenue ciekTpa U3Iy4yeHUs! CBETOMO/1a TIPU MOMOIIH TU(PAKIIMOHHON PEeHIETKY.

Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUHA OTHOCUTEIHLHOCTH.

I'paHuubsl DIPUMEHUMOCTH KJIACCHMYECKOM MexaHuKHW. [locTymarel crnenualbHOW TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTepBai. [IpeobpazoBanus JlopeHma. Y ciaoBue MpUUNHHOCTH.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPAILLIEHUE JITUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKOMN YaCTULIBI.

CBs13bp Macchl C 3HEPTUel U UMITYJILCOM PEISTUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIIyTHUKOBBIE NPUEMHHKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHnuecKui IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

OmnpeneneHre WMIYJIbCa W SHEPTHHM PEIATUBUCTCKUX dYacTHIl (1m0 ¢ororpadusiM TPEKOB
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Paznen 7. KBanroBasi ¢pusuka.

Tema 1. KopnyckyJ/isipHO-BOJHOBOM 1yaJIM3M.

PaBHOBecHOe TemoBoe u3iyueHue (M3aydeHre aOCOMOTHO YEPHOro Tena). 3aKOH CMEIleHUs
Buna. ['mnioresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®otordpdexrt. Onpiter A.I. CroneroBa. 3akoHbl (oTtodddexra. YpaBHeHHE DHHINTEHHA IS
dotoaddekra. «KpacHas rpanuiay Gorodddekxra.

JlaBnenue cBeTa (B 4aCTHOCTH, JaBJIEHHE CBETa Ha aOCOJIOTHO MOTJIOMIAIONIYIO B a0COIIOTHO
oTpaxaroyto nosepxHocts). OnbiTel [1.H. JIebGenena.

BonroBbIe cBolicTBa yactuil. Bonasl ae bpoiins. [{nmmunaa Bonab ae bpoiuis u pazmeps! odnacTu
JOKaJIM3alMK JIBHKYyIIeHcss yacTuipl. KopmyckyasipHO-BOIHOBOW nyanu3M. Judpakius 31eKTpoHOB
Ha KpHCTaJulax.

Crnenuduka n3mepenuit B Mukpomupe. CooTHouleHus: HeonpeaenéHuocrel [ eitzendepra.

TexHnuyeckue yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLECCHl: CHEKTPOMETP, (HOTOIIEMEHT,
¢doTonaTUnK, TYHHEIbHBI MUKPOCKOI, COJIHEUHAas OaTapes, CBETOIUO/.

JleMoHcTpanum.

®oTo3ddeKT Ha YCTaHOBKE € TUHKOBOM MIACTHHOM.

NccnenoBanue 3akoHOB BHELTHETO poTOdPdeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TIOTYITPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroano.

Conneunas Oartapes.

Y4eHnueckuit IKCEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue poropesucropa.

N3mepenne nocrosinaol [1nanka Ha ocHOBe nccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHMUSL.

Tema 2. ®u3uka aroma.

OmnbITH IO MCCIIEI0OBaHUIO CTpoeHus aTroma. [lnanerapnas monens atoma Pesepdopra.

[Toctrynater bopa. M3nydenue u norsiouieHue (GOTOHOB MPH MEPEXO0JI€ aTOMa C OJHOTO YPOBHS
SHEPrUM Ha JPYTOH.

Bunsl cnektpoB. CriekTp ypOBHEN 3HEpruy aToMa BOJIOPOJA.

CrioHTaHHOE M BBIHYKJEHHOE M3IyueHHue cera. Jlasep.

TexHuueckue ycTpoiicTBa UM  TEXHOJOTHYECKHE IPOLECCHI:  CIEKTPalIbHBIA  aHAIN3
(crieKkTpocKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.

JleMoHcTpanum.

Monens onbita Pesepdopna.
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Hab6mronenne nuHeHYaThIX CIIEKTPOB.

YCTpoUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOIIUX YaCTHULL.

OrnpeneneHne JIMHBI BOJIHBI JJA3EPHOTO U3JTY4YEHMUS.

YdeHu4ecKuil SKCIIEPUMEHT, 1a00opaTopHbIe pabOThl, MIPAKTUKYM.

Hab6mronenue nuHeHyaToro criekTpa.

HccenenoBanue CHeKTpa pa3peKEHHOIO0 aTOMapHOIO BOJOPOAA M U3MEPEHHE IOCTOSTHHOU
Pun6epra.

Tema 3. ®u3nka aTOMHOIO SIAPA M JIeMEHTAPHBIX YaCTHII.

Hyxnonnass monens sinpa [eiizenOepra—lBanenko. 3apsn sapa. MaccoBoe 4HCIIO sjpa.
N3otomsl.

PagnoaktuBHOCTB. Aunbda-pacnan. DIEKTpOHHBIH M TO3UTPOHHBIA Oerta-pacman. ['amma-
U3JIy4ECHHE.

3aKkOH pPaJuMOAaKTUBHOrOo pacnaga. PaauoakTtuBHble un30TOmbl B mpupone. CBolicTBa
MOHM3UPYIOUIETO U3NyyeHus. BiusHue paaioakTUBHOCTH Ha UBbIe opranu3mbl. EctecTBeHHBIN QoH
u3nydyenus. Jlosumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepuble cuibl. JledekT maccol sapa.

SAnepusie peakuuu. Jlenenue u cuHTe3 sjep. SnepHeie peaktopsl. [IpobieMsl yrpaBisieMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJOTUYECKUE aCIIEKThl Pa3BUTHS SAECPHON SHEPTrEeTUKHU.

Meroasl perucTpanuy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

@yH/IaMEHTANIbHBIE B3auMOJAEUCTBUSA. bapuoHbl, Me30Hbl U JenToHsl. lIpencraBienue o
CranpaptHoit mosienu. KBapk-riitooHHas MOJCIb a[pOHOB.

®uzuka 3a npeaenamu CtanaaptHod Mozaenu. TémHas maTepus U TEMHAs YHEPTUs.

EnuncTBO (DM3nveckoit KapTHHBI MUpA.

TexHuueckue yYCTpOWCTBA M TEXHOJOTMYECKHUE MPOLECChl: TO03UMETp, Kamepa BuibcoHa,
AJIEPHBIN PEAKTOP, TEPMOSACPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-PE30HAHCHAs! TOMOTrpadusl.

Y4eHnuecKui IKCIIEPUMEHT, JIa0opaTOpHbIE padOThI, MPAKTUKYM.

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOJIL30BAHUEM JI03UMETPA.

N3yuenue normiouieHus: 0eTa-4acTUl allOMUHHUEM.

Pa3nea 8. DjieMeHTHI ACTPOHOMMY U ACTPO(PU3UKH.

Otamnbl pa3BUTUA acTpoHOMUU. lIpHknagHOe M MHPOBO33PEHUECKOE 3HAUYEHHE ACTPOHOMUMU.
[TpuMeHUMOCTh 3aKOHOB (PUBHUKH IS OOBSICHEHUS TPUPOIBI KOCMUYECKUX O0BEKTOB.

Meroasl acTpoHOMHYECKMX ucciaegoBaHui. (COBpEMEHHbIE ONTHYECKHE  TEJIECKOIBI,
paauoTeNecKorbl, BHeaTMOC(hepHas aCTPOHOMMSI.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, MIIAHETHI, HX BUIMMOE ABH)KECHHUE.

ComHe4uHasi cucTeMa.

Connue. Conneunas akTUBHOCTh. McTounuk sHepruu ComHIa U 3BE3/.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J(MarpamMma «CIEKTPaTbHBIA KJIACC — CBETUMOCTHY.
3BE3bI TJIABHOM MOCIEI0BATEILHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTbY» IS 3BE3] TJIaBHOM
MOCJIeIOBAaTeIbHOCTH.  BHyTpeHHee  crpoeHue  3BE3M.  CoOBpeMEHHbIE  TPEACTABICHUS O
MPOUCXOKACHUH U 3BOIoUMK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3].

Muneunbii [Iyte — Hama I'anaktuka. [lonoxxenne u aBuwkenne ConHua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIIpaxX rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoif. 3akon Xa0O0ma. PaszOeranue ramaktuk. Teopust
Bonbmioro B3peiBa. PennkroBoe nznyueHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yyennueckue HaOIIOACHHUS.

HaGmonenus 3BE3qHOr0 HeOa HEBOOPYKEHHBIM TJa30M C HCIOIB30BAHHUEM KOMIBIOTEPHBIX
MIPUWIOKEHUN JIJIST OTPENICTICHUsT TTOJ0KEHNUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOro MOMymapus U sipkue 3BE3/bI.

HaGmronenus B Teneckorn JIyHbI, TUTAHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHI.
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DuU3HYeCKHl MPAKTUKYM.

CriocoObl m3MepeHus: (PU3MYECKUX BEIMYMH C HUCIOJIH30BAaHUEM AaHAIOTOBBIX U IU(POBBIX
WU3MEPUTEIIbHBIX MPUOOPOB M KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIC M OTHOCHTEILHBIC
MOTPEIIHOCTH U3MEpPEHUH Pu3ndeckux BeandnH. OICHKA TPaHMII TOTPEITHOCTEH.

[IpoBeieHUE KOCBEHHBIX HM3MEPEHUH, WCCIICOBAHMHA 3aBUCUMOCTEH (PH3UYCCKUX BEIIMYMH,
MpPOBEpKa MPEAJOKEHHBIX THIOTE3 (BBHIOOp M3 pPabOT, OMHCAHHBIX B TEMATUYECKUX paslernax
«YYeHUYECKHI SKCIIEPUMEHT, J1a00paTOPHBIC PAOOTHI, IPAKTHKYM) ).

O6o0maee NnoBTOpPeHueE.

O0o0uieHrne U cucTeMaTu3alys CoAepKaHus pas3zenoB Kypca «MexaHuka», «MosekyaspHast
¢u3uKa U TepMOAMHAMHUKAY, «DIEKTpoAnHAMUKay, «KoneOaHus U BOMHBD, «OCHOBBI CIIEHUAIBHOM
TEOPHH OTHOCUTENBHOCTNY, «KBaHTOBast pu3nka», «I1eMEeHTbl aCTPOHOMUHU U ACTPOPHUIUKI.

Ponb pusmku M acTpOHOMHY B SKOHOMHYECKOH, TEXHOJOTUIECKON, COIMAIBHON M 3TUYECKOU
cdepax AEATEIBHOCTU YeNOBEKa, pOJib U MECTO (M3UKU U aCTPOHOMHHM B COBPEMEHHON Hay4dHOMH
KapTHHE MHUPA, 3HAUYCHHE OMMCATEIbHON, CHCTEMAaTU3UPYIOLIEeH, O0OBSICHUTEIIEHOM U IPOTHOCTUYECKOM
GyHkuui ¢usznyeckoil Teopuu, poib (U3NYECKOM Teopuu B (OPMHPOBAHUU NPEACTABICHUH O
¢u3nyeckoil KapTHMHE MHpa, MECTO (PU3MUECKON KapTUHBI MHpa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Nzyuenmne kypca ¢usmku yrimyOnéHHoro ypoBHsS B 11 Kiacce oCymIecTBISETCS C Y4ETOM
coJiepKaTeNbHbIX MEKIIPEIMETHBIX CBs3€il ¢ KypcaMM MaTeMaTUKU, OMOJIOrMH, XUMHUH, reorpapuu u
TCXHOJIOTHUH.

MexIpeIMeTHbIE OHATHUS, CBSI3aHHbIE C M3YYEHHUEM METOJIOB HAyYHOI'O IO3HAHUS: SIBJICHUE,
HAYYHBIH (akT, THIOTe3a, (HU3MUEcKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIEHUE, SKCIIEPHMEHT,
MOJICIUPOBAaHUE, MOJeb, W3MEpPEHHE, IOTPEIIHOCTH W3MEpPEHUH, HU3MEepUTelIbHbIe MPUOOPHI,
i poast 1aboparopusl.

MaremaTuka: Pemenue cucrembl ypaBHEHMH. TpuroHomerpuyeckue (QYHKIUU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO. BEKTOPHI M UX MPOEKIUU
Ha OCH KOOPJHUHAT, CII0KeHUE BEeKTOPOB. [Ipon3BoHbIe anemenTapHbIX GyHkimii. [Ipusnaku nmomoOus
TPEYTOJILHUKOB, OTIPE/IEICHUE TUIOMIAIN THIOCKUX (HUTYp U 00BEMA Tell.

buonorus: snekTpuyeckue siBIEHUsS B KMBOH MpUpoJe, KoyebaTenbHble ABHKEHHS B >KHUBOM
mnpuponae, OKOJIOTUYECKHUEC pUCKH npu IMPOU3BOACTBC SJICKTPOSHECPTHH, OJICKTPOMAarHuTHOC
3arps3HEHUE OKpYXKarollel cpeibl, yIbTpa3ByKOBas IMarHOCTUKA B MEIUIIMHE, ONITHYECKUE SBICHUS B
JKUBOM IPUPOJIE.

XUMHSL: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKast CTPYKTypa TBEPBIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIETKY, CIIEKTPaJIbHbIN aHaIu3.

I'eorpadus: MarHuTHbIE MOMIOCa 3€MJIM, 3al€KH MarHUTHBIX pyJ, (OTOChEMKA 3€MHOM
MOBEPXHOCTH, ceiicmorpad.

TexHonorus: NpUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOJBUTATENb
SAxobu, TrTeHepaTOp TMEPEMEHHOrO0 TOKa, HMHAYKIMOHHAs TIe€4Yb, JIMHUK DJIEKTpolepesaad,
ANIEKTPOABHUraTeNb, pajap, paJuoONpUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-meus,
YJIbTpa3BYKOBasd IUArHOCTUKAa B TCXHHUKCE, HpOGKHI/IOHHBII\/’I arrmapar, BOJJOKOHHAas OITHKA, COJIHCYHAA
Oarapesi, CIIyTHUKOBbIE TPUEMHUKH, JIepHasi SHEPTeTUKA U SKOJIOTMYECKUE aCIIeKThl €€ Pa3BUTHA.
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KAJIEH/TAPHO - TEMATHYECKOE IlVIAHUPOBAHHE
110 YYEBEHOMY IIPE/IMETY « ®U3UKA»

10 KJIACC
Ne /it Tema ypoka Ilnanupye Jara
Masi 1aTta MpoBeaACHUSA

1. Hayunwiit Memoo no3nanus npupoosl 6 uacos

1. 1. | ®usuka — pyHIaMEHTaNbHAS HAyKa O MPUPOJIC.

2 2 Hayunplii Meron mNO3HaHMS M METOABl  MCCIIEAOBaHUS
(hM3UIECKUX SIBIICHUM.

3 3 OKCIIEpUMEHT H TeOopusi B MpoIecce IMO3HAHUS MPUPOMBIL.
Habnronenne u 5KkcriepuMeHT B U3HKe.

4, 4, | CnocoOsl m3MepeHns PU3NICCKUX BEITHUNH.

5 5 AOCONIOTHasT W OTHOCHTENbHAS IMOTPEITHOCTH HW3MEpEHUH
(U3NIECKUX BEIINYMH.
MogenupoBanue B ¢usuke. Poms um Mecro (¢usuku B

6. 6. | dopMupoBaHMM COBPEMEHHON HAyYHOH KapTHHBI MHpPA, B
MPAKTUYECKOHN AESITEIbHOCTH JIFOJICH.

2. Mexanuxa 35 uacos

2.1. Kunemamuka 10 uacos
Mexannyeckoe aBmkeHne. Cucrema orcueta. OTHOCUTENBHOCTD

7. 1. | mexanmueckoro nBwkeHHsA. llpsmas u oOpaTHas 3amayn
MEXaHUKH
Pannyc-BekTop MaTepHanbHOM TOYKM, €r0 IPOEKLUM Ha OCHU

8. 2. | xoopnuHat. Tpaekropus. Ilepememenune. Ckopocts. Hx
MIPOCKIMH Ha OCH KOOPIHHAT

9 3 PaBHOMEpHOE  NpsSMOIMHENHOE ABIDKCHHE. I'paduueckoe
OIMCAaHNE PAaBHOMEPHOTO MPSIMOIMHEHHOTO JBHKEHHUSI

10. | 4. | CrnoxeHue nepeMelnieHuil u ckopocted. Pemmenue 3amaq
HepaBHomepnoe JIBHKEHUE. MrHoBeHHas CKOPOCTb.

11. 5. | Yckopenne. IlpsMonuHeiiHOE JBMKEHHE C  IIOCTOSTHHBIM
YCKOpEHHEM

12 | 6 I'paduueckoe omucanue NPSAMOIMHEHHOTO JIBHXKEHHUS C
MOCTOSIHHBIM YCKOPEHHEM
CBoOojHOe majeHue. YCKOpeHHe CBOOOJHOrO  MaiCHMS.

13. 7. | 3aBUCUMOCTb KOOPJIWHAT, CKOPOCTH, YCKOPEHHUSI OT BPEMEHH U
uX rpaduxu

14. 8. | JBwkeHwne Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY
KpuBonuueitnoe nBmwkeHue. JIBIDKEHHE 1O OKPYKHOCTH.

15. 9. | YrnoBas u gnmHeHHas ckopocth. llepuon w  dyacrora.
L{eHTpOCTpEMUTENBHOE U TTOJTHOE YCKOPEHHE

16. | 10. | KonrponbHas padota no Teme "KnHemaTnka"

2.2. lunamuxa 10 uacos
IlepBbiii 3akoH Hberorona. MHepuuManbHbIE CHCTEMBI OTCYETA.

17. 1. | [lpuamun  otHocutensHocTH [ammnes.  HewHepruasibHble
CUCTEMBI OTCYETA.

18. 2 Cuna. PaBuogeiicTBytomas cuna. Btopoi 3akoH HeioTona.
Macca.

19. Bsaumopeiictsue Ten. Tpetnii 3akoH HproToHa.

20, [Mpunnun cynepnosunmu cui. Pernienue 3a1au Ha MpUMEHEHUE
3aKk0HOB HbI0TOHA.

21 | s 3aKkoH BCCMUPHOTO  TATOTCHHS. OKBHUBAJICHTHOCTb
I'PaBUTALMOHHON ¥ MHEPTHOM MacChl.

22. 6. | Cuna TSHKEeCTH U YCKOpPEHHE CBOOOJIHOTO NaICHHS.

23 | 7 JIBikeHre HEOECHBIX Tell W WX HUCKYCCTBEHHBIX CITyTHHUKOB.
[lepBas kocMu4eckast CKopocTh. 3akoHbl Kemiepa.

24. 8. | Cuna ympyroctu. 3akoH I'yka. Bec Tena.
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s | 9 Cuna TpeHus. Hpnp?na W BHUOBl CHJI TpeHUs. JBWKeHue B
XKHJIKOCTHU U ra3e ¢ y4ETOM CHJIbl COIPOTUBIICHUS CPEJbl.

26. | 10. | JaBnenwue. ['mapocraruueckoe napicHue. Cruaa Apxumesaa.

2.3. Cmamuka meépoozo mena 5 uacos

27 1 AbcomotHO TBepaoe Teno. [locTynarenbHoe W BpamaTeabHOE
JBIDKEHHE TBEPAOTO TeJIa.

28. 2. | MOMEHT cHjIbl OTHOCHTENIBHO OCH BpallieHus. I11e40 CHITbI.
CrnoxeHue cwiI, NPWIOKEHHBIX K TBepaoMy Tenmy. LleHTp

29. | 3. | TkecTu Tena. YCIOBHA paBHOBECHs TBEpAOro Tena. Bupbl
PaBHOBECHSL.

30. | 4. | Pemenwue 3amau.

31 | 5 Konrtponbnas pabora mo teme «/InHamuka. CtaTHKa TBEpAOTO
Tenay.

2.4. 3axonvl coxpanenus 6 MexaHuke 10 yacos
Wmnynbc MaTepranbHOM TOUKH, CUCTEMBl MAaTEPUAIBHBIX TOUYCK.

32. 1. | Leatp Mmacc cHCTEMBl MaTepHalbHBIX TOYEK. TeopeMa o
JBIDKEHHH [ICHTPa Macc.

33, 2 NmMnynbc cunbl M U3MEHEHUE HMILyJlbCa Tella. 3aKoH
COXpaHeHUs! UMITyJibca. PeakTuBHOE IBMKEHHE.

34. 3 MomeHT umnyibca MarepuanbHOM Touku. IIpencraBnenue o
COXpaHCHWU MOMEHTA UMIYJIbCA B IEHTPAIBHBIX MOJISIX.

35. | 4. | Pemenue 3anau.

3% | 5 PaGota cuinpl Ha MajoM M Ha KOHEYHOM MEPEMELICHUU.
I'paduueckoe npencrapnenre paboThl crilbl. MOIHOCTH CHITBI.

37, 6. Kuneruueckas SHEPTHAL. Teopema 00 M3MEHEHUN KHWHETUYECKOM
SHEPTUU MaTepUAIbHON TOUKH.

8 | 7 [loreHuuanbHple W HENOTEHUMaNbHbIE CHIbL. lloTeHUManpHas
sHeprus. Bropas kocMuuecKasi CKOpoCTb.
Tpetbs KOCMUYecKast CKOpOCTb. CBs13b paboThl

39. 8. | HeMOTeHIMAIBHBIX CHII C U3MEHEHHEM MEXaHHYEeCKON SHEeprHH
CHCTEMBI Tell. 3aKOH COXPAaHEHUs] MEXaHUYECKOM SHEPrU.

40. 9 Yupyrue u Hf:ynpyrne CTOJIKHOBEHUS. YpaBHeHUEe bepHyiuiu
JUIsL MJIeNTbHON JKUJIKOCTH.

. | 10. KOHTpOJ'IB'I'-IaSI pabora mo TeMe "3aKOHBI COXpaHEHHUS B
MexaHHuke'".

3. Moaexyaapuas uzuxa u mepmoouHamuxa 49 yacos

3.1. Ochosbl MONEKYNAPHO- KUHEMUYECKOU meopuu 15 uacos

42, 1 PasButne mnpencraBneHnii o0 npupone TemaoTel. OCHOBHBIE
nonoxkennss MKT. luddysus. BpoyHOBCKOE IBIKEHHE.

13 | 2 Crpoenue ra3006p33HI:1x, KHUJIKAX ¥ TBEPABIX Tel. XapakTep
JIBIDKEHHS Y B3aHMMOJICHCTBHS YaCTHUI] BEIIECTBA.

1 | 3 Macca u pasmepsl Monekyn (aromoB). KonmuecTBo BemiecTsa.
[TocTostnaass ABoraapo.

45. 4. | Temnepatypa. TemioBoe paBaoBecue. [lkana [{eancust.

46. 5. | Pemenue 3amau.

47. 6. | UneanpHblii ra3. ['a30Bble 3aK0HBI.

48. 7. | YpaBuenue MenaeneeBa-Knaneiipona. Pemenue 3anad.

49. 8. | AbGcosmoTHas Temneparypa. 3akoHn JanbToHa.

50 | o U3zomporiecchl B MIeallbHOM Ta3e ¢ IMOCTOSIHHBIM KOJIHYECTBOM
BEIIEeCTBA.

51 | 10. I'paduueckoe  mpencraBieHHe  HM30MPOLIECCOB:  M30TEpMa,
n30xopa, nzobapa.

52. | 11. | OcHoBHoe ypaBaenue MKT.

53. | 12. | Pemenue 3amauy.
CBsi3p  aOCONMIOTHOM  TeMmepaTypsl  TEPMOIMHAMHUYECKOU

54. | 13. | cuctemsl co cpenHein KHUHETUYECKOU JHEprueu
MOCTYTATEILHOTO TEIIOBOTO JIBUKEHUSI €€ YacTHII.
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O0o001eHe U cucreMarus3anus 3HaHUd 1o TeMe "OCHOBBI

55. | 14. "
MKT".

56. | 15. | KonrpoasHas padota no teme "OcHoBsl MKT".

3.2. Tepmoounamuxa. Tennosvie mawiumnut 20 yacos
TepmoanHamMuueckas cucremMa. 3aaHue BHEIIHUX YCIOBHN JUIS

57, 1 T/I cucreMsl. BHeminue u BHyTpeHHHE napameTpsl. [lapameTpsl
TJl cuctempl Kak CpeaHWE 3HAYCHHS BEIMYWH, OMHCHIBAIOIINX
e€ Ha MHUKPOCKOIIMYECKOM YPOBHE.

58, 2 Hynesoe  Hauamo  TepmoamHamuku. CaMOmpou3BOJIbHAS
penakcauus TJI cuCTeMBI K TENIIOBOMY PaBHOBECHIO.

59, 3 Mopgenb WICANbHOrO rasa B  TEPMOJAMHAMHUKE. VYcnosus
MPUMEHUMOCTH 3TOU MOJETIH.

60. 4 YpaBHeHI/Iev MengeneeBa-Knaneiipona W  BbIpaXKeHHE A
BHYTpPEHHEH SHEPTHH.
Bripaxxenue g BHYTPEHHEM  SHEPIMM  OJHOATOMHOTO

61. 5. | mgeanpHoro Traza. KBasuctatmueckne W = HECTaTHUECKHUE
TIPOIIECCHI.

62. 6. DOnemeHTapHas padoTa B TepMoauHaAMUKe. Berancienne paboTs
1o rpaduKy npoliiecca Ha pV-auarpamMmme.

63. 7 Tennonepenaya kak crnoco0 W3MEHEHUS BHYTPCHHEH >HEPTHH
TJ1 cuctemsl 6e3 coBepiieHus paboTHI.

64. 8. | KoHBekusi, TEIIONpOBOTHOCTh, H3IYICHHE.
KonmuuectBo Ttemnotel. TemnoémkocTs Tena. VYaenbHas U

65. 9. | MonspHas TEIUIOEMKOCTH  BEIIECTBA. YJeNbHAas TeIIoTa
CTOpaHHUs TOTIINBA.

66. | 10. | Pacuér xonmmdecTBa TEIUIOTHI MTPH TEILUIONEpeaaye.

67 | 11 [lonstTme 006  ammabatHom  mporecce. llepBbri  3akoH
TEPMOIMHAMHUKH.

68 | 12. KonmuectBo TemmoTsl W paboTra Kak Mephl H3MEHEHHUS
BHyTpeHHel sHeprun T/] cucTemsl.
Bropoli 3ak0OH TEpMOJMHAMHUKH JUIsl pPaBHOBECHBIX U

69. | 13. | HepaBHOBECHBIX MpolieccoB. HeoOpaTUMOCTh  MPUPOIHBIX
MTPOIIECCOB.

70. 14. | llpuanumne! neiictBus TeroBsix MamuiH. K11/

71. | 15. | Makcumansnoe 3Hauenne KI1JI. [{uxn Kapno.

72. | 16. | Pemenue 3amay.

73 |17, JKOJIOTHYECKHE ACTIEKTHI UCTIOJIb30BAHUS TETTOBBIX
neurareneid. TernoBoe 3arpsi3HeHHe OKPYKAIOMIeH CPeIbl.

74. 18. | Pemenue 3amau.

75 | 19 9606III€HI/I6 M CUCTeMaTW3alus  3HaHMH 1O  TeMe
Tepmonunamuka. TernaoBsle MaTUHBL".

76. | 20 KOHTpOJ'I’I:HaSI pabora mo teme "TepmoamHamuka. TerioBbie
MaIHbI .

3.3. Aepecammuvie cocmosnun eewjecmea. Dazoevle nepexoovl 14 uacoe

77, 1 [MapooOpa3oBanue W KoHaeHcanus. lcmapeHune W KUICHUE.
VY nenpHas TemnoTa napoodpa3oBaHMUsL.
Haceimennple W HeHachllleHHble mapbl.  KadecTBeHHas
3aBUCHUMOCTh TUIOTHOCTH W JABJICHWS HACHIIIEHHOTO IMapa OT

78. 2. | Temmeparyphl, MX HE3aBHCUMOCTb OT 00BEMa HACHIILIEHHOTO
napa. 3aBHUCHMOCTh TEMIIEPATypbl KWIICHUS OT JaBJICHHS B
JKUJIKOCTH.

79, 3 Brnaxnocts  Bo3myxa.  AOcomoTHasi W OTHOCHTENbHAs
BIIQXKHOCTb.

80. 4. | Pemrenne 3anad.

81 5 Teépnoe Tenmo. Kpucramdeckue W amopdHbIe  Tena.
AHM30TPOMNHS CBOWCTB KPUCTAJLIOB.

82 6. [InaBneHue u KpucTayM3anus. YJelbHas TEIUIOTa TUIABICHHS.
Cybnumarnms.
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83 | 7. Hedopmammu tBEpHoro Tena. Pactsokenne u cxatue. CaBur.
Mopyns FOnra. [Ipenen ynpyrux nedopMaimid.

84, 8 TemnoBoe  paclIUpEHHUE  KUAKOCTEH M TBEPABIX  TEIL
AHTapMOHM3M TETJIOBBIX K0JieOaHMIi YaCTHIl BEIECTBA.

85. | 9. | IIpeobpazoBanue sHepruu B (ha30BBIX MEpexoiax.

86. | 10. | YpaBHeHue TEIUIOBOro OajaHca.

87. | 11. | Pemennue 3amay.
[ToBepxHocTHOE HaTspKeHHe. KanmmisapHele siBieHus. JlaBnenue

88. | 12. | mox HWCKpPHUBIECHHON TOBEPXHOCTBIO >KUAKOCTH. Dopmyna
Jlanaca.

89 | 13. O06001mIeHre W CUCTEMAaTH3alNs 3HAHUK 110 TeMme "ATrperaTHbie
cocTosiHMs BenecTBa. Pa3oBble nepexoapl’.

9. | 14, Kontponbnass pabora mo Teme "ArperatHble COCTOSHHSA
BemecTBa. Ma30BbIC MEPEXOIBI".

4.9nekmpoounamuxa 54 yaca

4.1. Dnekmpuueckoe none 24 yaca
OnexkTpuzauusi Tl U €€ MPOSBICHUS. DJIEKTPUUSCKHN 3apsi.

91. 1. | /IBa Buaa snexTpuyecKuX 3apsaoB. [IpoBOMHUKH, AUIIEKTPUKH
U TIOJIYIPOBOIHUKHU.

92, 2 OneMeHTapHbI 3JeKTpUYeCKUil 3apsa. 3akOoH COXpaHEHUS
AIIEKTPUYECKOTO 3apsijia.

93. 3. | B3anmoneticTBue 3apsanos. Toueunsie 3apsaapl. 3akoH Kymnona.

94. | 4. | Pemenue 3anau.

95. | 5. | Dnektpuueckoe noje. Ero neficTBrue Ha DIIEKTPUIECKUE 3aPsIIbL.
HanpsokénHocts  amektpudeckoro mons. [IpoOHeiii  3apsia.

96. 6. | Jluaum HampsHKEHHOCTH dieKTpudeckoro moist. OmHOpomHOE
IEKTPUIECKOE MOJIE.

97 | 7. [loTeHIIMaNbHOCTh  ANEKTPOCTATHYECKOTO  moiisl.  Pa3HocTh
MOTEHIIMAIOB M HANPsDKEHHE.

98 | 8 [lorenumanbHas 3HEprus 3apsga B 3JIEKTPOCTATHYECKOM IIOJIE.
[ToTeHuman 351eKTPOCTaTHYECKOrO MOJIs.

99 | o CBsi3b HANpPSHKEHHOCTH TMOJNST M PAa3HOCTH TOTEHIMAIOB JUIS
AJIEKTPOCTATHYECKOTO TTOJIS.

100. | 10. | [TpuHOMII CYTIEPIIO3UIIMH SIEKTPHUECKUX TOJIEH.

101.| 11. | Peuenue 3anau.

102.| 12. Ilone TOueynoro 3apsma. Ilome paBHOMEPHO 3apsKEHHOM
cepsl.

103.| 13. [Tone paBHOMEpHO 3apspKEHHOTO 1O 00BEéMy mmapa. I[lome
PaBHOMEPHO 3apsHKEHHON OECKOHEYHOM MIIOCKOCTH.

104.| 14, [lpoBogHMKM B DJIEKTPOCTATHUECKOM  TOJNE.  YCJIOBHUE
paBHOBECHS 3apsIJIOB.

105.| 15. | JIudneKkTpHuKH U MOTYTPOBOAHUKH B DIEKTPOCTATUIECKOM TIOJIE.

106.| 16. KOHH@HC?TOp. ONeKTPOEMKOCTh KOHJIEHCaTOopa.
D1eKTpOEMKOCTh MIIOCKOTO KOHJIEHCATOPA.

107.| 17. | [apannensHOE COeIMHEHNE KOHICHCATOPOB.

108.| 18. | ITocienoBarenbHOE COSAMHEHNE KOHICHCATOPOR.

109.| 19. | DHeprus 3apsKEHHOTO KOHAEHCATOpA.

110.| 20. | Pemenue 3anay.

111 | 21 JBmxeHue 3apsKEHHON YaCTHIIBI B OZHOPOAHOM
AIIEKTPUIECKOM IIOJIE.

112.| 22. | Pemenue 3amay.

113.| 23, ?606I.H€HI/I€ M CHCTeMaTH3alMs 3HaHUH [0  TeMme

DNEeKTpUIecKoe mose'.

114.| 24. | KonrposbHas padboTa 1o TeMe "JnekTpuyeckoe moe".

4.2. Illocmosannwlii 2.1eKmpu4ecKuil mox 24 yaca

115.| 1. Cuna Ttoka. [locTosiHHBIH TOK. YCJIOBHS CYIIECTBOBaHUS
MOCTOSIHHOT'O 3JIEKTPUYECKOTO TOKA.
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116.| 2. | Uctounuku Toka. Hanpsukenue u DJ1C.

117.| 3. | 3akon Oma ajis ydacTKa Lend. DIEKTPHUECKOE COIPOTUBIICHHE.

118.| 4 3aBUCUMOCTb COIPOTUBIIEHUS OJHOPOIHOTO IIPOBOJHUKA OT €T0
JUIMHBI ¥ TUIOIIA/IN TIOTIEPEYHOTO0 CEYCHUSI.

119.| 5. | YaennHoe compoTHBIeHKE BenlecTBa. Penenue 3agay.

120.| 6. IlocnenoBarenpHOE, MapajuleNbHOE, CMELIAHHOE COEIUHEHUE
IIPOBOJHHKOB.

121 7. Pacuér pa3BerBIEHHBIX dnexkTpudeckux uene. IIpasuia
Kupxroda.

122. .| Pemenne 3amau.

123.| 9. | Pabora anekrpuyeckoro Toka. 3akon Jlxoyns-JIenna.

124.| 10. | Pemenne 3amay.

125 | 11 MoOIIHOCT  JEKTPUYECKOT0 TOKA. TemoBas MOIIHOCTS,
BbLJIeNIsIeMasi Ha PE3UCTOpeE.

126.| 12. | Pemenne 3amay.

127.| 13. | D/1C u BHyTpeHHee CONPOTHBICHNE HCTOYHHKA TOKA.

128.| 14. | 3axon Oma uIst OJTHOH (3aMKHYTOH) JIEKTPHYECKOH LETH.

129.| 15. | Pemenue 3anau.

130.| 16. | MouHOCTh HCTOYHHKA TOKA.

131.| 17. | KopoTkoe 3aMbIKaHUE.

132.| 18. | Kongencarop B 1ien# MOCTOSTHHOTO TOKA.

133.| 19. | Pemenue 3agau.

134.| 20. | Pemenue 3aga4 no teme "I1oCTOSHHBIN AIIEKTPUIESCKUH TOK".

135.| 21. | Pemenue 3amau mo teme "[locTosSHHBIN 37eKTpHYECKHUi TOK" .

136.| 22. | Pemenue 3amau mo teme "[locTOSHHBIN 3TeKTpUYECKHUi TOK" .

137 | 23, O000mmenue I/IUCI/ICT”eMaTI/ISa]_[I/ISI 3HaHui o teMe "IlocTOAHHBII
AIIEKTPUIECCKHUN TOK'.

138.| 24. KOI—'I'”[’pOJ'IBHaSI pabora mo Teme "lIlOCTOSIHHBIM 3JIEKTPUUIECKUMA
TOK".

4.3. Toxu ¢ pazuvix cpedax 6 uacos

139 | 1 OnekTpuueckas ~ HPOBOAMMOCTh  Pa3IMYHBIX  BEIICCTB.
OnekTpuyeckuil TOK B Metasiax. CBepXIpOBOAMMOCTb.

140 | 2. DJeKTpUYECKHH TOK B PAacTBOPax W paciiaBax 3JIEKTPOJIHMTOB.
3akonbl apajest 1Jis STEKTPOIH3A.

141.| 3. | DuexTpuueckuii Tok B razax. [lnazma.

142.| 4. | DnexTpuuecKuil TOK B Bakyyme. BakyymHbIe pruOODpEI.

143.| 5. | DneKkTpuuecKHi TOK B HOJIYNPOBOJHUKAX.

144.| 6. | llomynpoBOJHUKOBBIC TPUOOPHI.

5. @uzuueckuii npakmuxym 16 uacos
dusuueckuii MpakTUKyM o Teme "V3MepeHue Cuibl TOKa U

145.| 1. | HampsbkeHWST B IIeMH TOCTOSHHOTO TOKAa TIPU  TTOMOIIH
AHAJIOTOBBIX U IU(POBBIX H3MEPHUTENBHBIX TPUOOPOB".

146.| 2. @U3HUYECKUI IPAKTUKYM IO TEME "I/I3yquI/Ig HepaBHOI\/'I'epHOFO
JIBIDKEHHS C IIENBIO OTpeJielieHHsi MTHOBEHHOW CKOpocTHh'.
®dusndecknil MpakTUKyM 1o TeMe "3MepeHne yckopeHus npu

147.| 3. | mpsSMOJMHEHHOM PaBHOYCKOPEHHOM [BM)KEHHH IO HAKJIOHHOH
MJI0CKOCTH'.

148.| 4 Ousuvecknii TpakTUKyM 1o Teme '"3MepeHne yckopeHus
CBOOOJHOTO MajgeHus".
®dusndecknil IpakTUKyM 1o Teme "MccaenoBanue 3aBUCUMOCTH

149.| 5. | mepuonma oOpaimieHHss KOHHUYECKOTO MasTHHKa OT  €ro
napaMeTposB'.
duznveckuit IIPAKTUKYM 1o TeMe "N3mepenne

150.| 6. | paBHOAEHCTBYIOIIEH CHJIBI TpH JBWXKEHHHM OpyckKa II0
HaKJIOHHOM MmIocKocTH'.

151 7. ®usnvecknii MpPakTUKyM IO TeMe "I/I3yqeime ZIBFOKCHIS
CHCTEMBI TeJl, CBSI3aHHBIX HUTHIO, MEPEKHHYTOH 4epe3 JIErKUi
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O10K".
o~ n
dusnveckuii NpakTUKyM 1o Teme "M3MmepeHue koddduipenra
152.| 8. | TpeHHMs MO BEIUYHMHE YIJIOBOTO KOA(PQHUIMEHTAa 3aBHUCHUMOCTH
Frp(N)".
153.| 9 ®usnueckuil mpakTukyM 1no TeMe '"HccrnemoBaHue ycioBUI
' ) BHOBECHS TBEPIOIO TeNa, UMEIOIIET b BpameHus" .
aBHOBEC €pIIoro Tea, MMEIOIIEro OCh BpaleHus "
154.| 10 Ou3nveckuii MpakTUKyM 1o Teme "M3MepeHne UMIyiIbca Tela
' " | mo TopMO3HOMY IyTH".
1 11 dusnueckuil MpakTUKyM 1o Teme "M3yueHne n30TepMHUIecKoro
55. " | mporecca"
6 5 Oum3uvecknii TpakTHkyM 10 Teme "lIpoBepka ypaBHEHUS
1%6.] 12 cocTosiHUS"
157, 13 Ousnyeckuil TpakTHKyM 1o Teme "M3mepeHue aOCONIOTHON
) " | BIAXKHOCTH BO3/yXa U OIIEHKAa MAcChl TApOB B MIOMEIIEHUH "
158 | 14 Ou3uveckuii MpakTUKyM 1o Teme "V3MepeHne 3IeKTpOeMKOCTH
' " | KOHAEHCcaTOpa M0 KPUBBIM €ro paspsiiku’.
159. | 15 ®dusndeckuil MpakTUKyM 1o Teme "MccinenoBaHue cMENIaHHOTO
) " | coenmnHEHMS pe3UCTOPOB".
160.| 16 ®uznueckuil mpakTukyM no teme "HccrienoBaHue 3aBUCUMOCTH
' " | conmpoTHBIEHMs TEPMOPE3UCTOPA OT TEMIEpaTyphl'.
Pe3zepsnoe epems 10 uacos
161.| 1. | OGoOmenne u cuctemMarn3anus 3HaHuH o Teme "Kunemarnka'.
162.| 2. | O6oOmeHne U cucTeMaTH3alYs 3HaHuK 1o TeMe "{uHamuka'".
163.| 3 O6o00menne W cucremaru3anus 3HaHud 1o Teme "CraTHka
' " | TBepmoro Tena'.
164.| 4 O6o0menne w cucTeMaTH3alusid 3HAHUH TIO0 TeMme "3aKOHBI
' " | coxpaHeHHs B MeXaHHKe'.
165 | 5 O6o00menne W cucremarusanusi 3HaHWKA 10 Teme "OCHOBBI
' " | MOJIeKyISIpHO-KUHETHYECKOU Teopun'.
166.| 6 O6o0menne W cUCTeMaTH3alnWs  3HAaHWA TIO0  TeMe
' " | "Tepmonnaamuka. TeroBble MaIIiHb!'".
167.| 7 O0001IeHre U cHcTeMaTH3alMs 3HAaHUHN 10 TeMe "ArperaTHbie
' " | cocrosiusg BemiectBa. Da3oBbie mepexonl”.
168.| 8 O6oOmenne W cucreMaTH3alusl  3HAHMH 1O TeMe
' " | "Dnekrpuyeckoe mosue".
169.| 9 O060011eHMEe U cucTeMaTh3anys 3HaHui 1o teMme "TlocTOosTHHBIN
' " | AIeKTpUUecKuil TOK".
170.1 10 O0o001eHe U cucreMarusanus 3HaHui 1o Teme "Toku B
' " | pa3nuuHBIX cpenax’.
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KAJIEH/TAPHO - TEMATHYECKOE IlVIAHUPOBAHHE
110 YYEBEHOMY IIPE/IMETY « ®U3UKA»

11 KJIIACC
Ne n/mm Tema ypoka Tlranupye Aara
Masf Jartra NpoBeaACHUSA
1. Dnexkmpoounamuxa 27 uacos
1.1. Maznummnoe none 14 uacos
1 1 B3anMoieiicTBHE TMOCTOSIHHBIX MAarHUTOB W TPOBOJHHUKOB C
ToKOM. MarautHoe mojie. I ummore3a Amrepa.
2 2 Bektop MarautHOW wWHIyKIMH. [IpuHIUN —Cymnepno3uiuu
MarHUTHBIX MOJ€i. JINHMM MarHUTHOM MHIYKLIMH.
3. 3. | MaruuTHOE moJe mpoBoaAHUKA ¢ TOKOM. OmbIT Dpcrena.
4, 4. | Cuna Amriepa, e€ HarrpaBJIEHUE H MOJIYJIb.
5. 5. | Pemienue 3amau.
6 6 [Ipumenenne  3akoHa  Ammepa.  DJIEKTPOU3MEPUTEIHLHBIC
' " | npubopEL.
7 Cuna HopveHua, €€ HampaBJ€HUE U MOIyNb. JIBHKEHHE
3apsKCHHOMN YaCTHIIBI B OJJHOPOJHOM MarHUTHOM TOJIE.
. 8. | Pemienue 3amau.
9. 9. | Pabora cuiel JlopeHna.
10. | 10. | Pemenwue 3anmay.
11 | 11, MarnutHoe mosie B BemecTBe. DeppoOMarHeTHKH, Mapa- u
JTIMaMarHeTHKH.
12 | 12, OcHoBHBIE ~ cBoiicTBa  (eppomarHeTukoB.  lIpumeneHue
(heppOMarHeTHKOB.
13. | 13. | Pemenue 3amau mo teme "MarautHoe mose".
14, 14. | Pemenue 3amau no treme "MarautHoe moje".
1.2. Dnexkmpomaznumnas uHOyKyus 13 uacos
15, 1 SBnenue § 3JEKTPOMArHUTHOM wuHIOyKuuu. IloTok Bekropa
MarHUTHOM WHJIYKIIHH.
16. 2. | BDAC uHIyKIUH.
17. 3. | 3aKoH 31eKTpOMarHuTHOM MHIyKIMK Dapases.
18. 4. | Buxpesoe anektpuyeckoe nosue. Toku Dyko.
19. 5. | OC MHIYKINY B IBMKYIIUXCS MPOBOJTHHUKAX.
20. 6. | Pemrenue 3amauy.
21, 7. | llpaBuyo Jlenna.
29 8 WunyktuBHocTh.  Karymika — WMHIYKTMBHOCTH B IICMH
MOCTOSIHHOT'O TOKA.
23. 9. | SBnenne camonnaykumu. DJIC caMOWHTyKITHH.
o4 | 10, OHepruss. ~ MarHMTHOTO  MOJSI  KATYIIKH € TOKOM.
DJIEKTPOMArHUTHOE TOJIE.
25. 11. | Pemenue 3amau.
2% | 12 ?606].HGHI/I6 W CHCTeMaTH3allMs  3HaHWH M0  TeMme
ONeKTpoTMHAMHUKA'".
27. | 13. | KonTponbHas paboTa 1o teme "DIeKTpoJuHaMuKa'".
2. Konebanus u 6onnsl 60 uacos
2.1. Mexanuueckue Konedanus 10 uacos
28 1 Komnebarenpuas cUCTEMA. CBo0OOIHBIE Kone0aHus.
Iapmonnyeckue KojaedaHus
29 2 KI/IHeMaTI:I‘IeCKOC U JMHAMHUYECKOE OIMCAHHME KOJeOaTebHBIX
JIBVOKCHUN
DHepreTUdeckoe orucanue. BBIBOI AMHAMUYECKOTO OIHCAHUS
30. 3. | rapMOHWYECKUX KOJEOaHWH W3 WX DHEPreTHYeCKoro |
KHHEMAaTH4YE€CKOTO OIMCaHUSI
31. | 4. | Ammuiutyzaa u dasa kosnebaHuii
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Ilepmon u wacrora xonebGanmid. Ilepuonm Manbix CBOOOTHBIX

32. 5. | konmebaHMii MaTEeMaTHYECKOTO MasTHHKA. llepwos cBOOOTHBIX
KoJIe0aHUil MPYKUHHOTO MasiTHAKA

33. | 6. | 3aryxaromme xoneOanus. BeinyxneHHble Konebanus. Pezonanc

34. 7. | ABTokoneOaHus

35. | 8. | Pemenue 3anau

36, 9 Ypok-koHbepeHITHI "Me')'(aHquCKHe KOJIeOaHMs B
MY3BIKQIBHBIX HHCTPYMEHTAX
O6o0menne W  cucTeMaTH3alusl 3HAHMH 1O TeMe

37. | 10. |, "

MexaHndeckre KojaeOaHus

2.2. Inexmpomaznumnole Koaedanus 15 uacos

38. 1. | DaekrpomarnutHsle konebanus. KonebaTenbHbII KOHTYD

39. 9 ®opmyna Tomcona. CBs3b aMIUIUTYABI 3apsAia KOHAEHCATOpa C
aAMIUTATYIOW CHJTBI TOKA B KOJIEOATeThHOM KOHTYpE

40, 3 3aKkoH COXpaHEHHS DHEPIHMM B HICATHLHOM KOJeOATCIIEHOM
KOHTYpe

| a 3aryxaromue 3JeKTPOMArHUTHBIE KojeOaHus. BbIHYXIEHHbIE
AJIEKTPOMATHUTHBIE KOJIeOaHMs

42, 5 IlepemenHbIii TOK. Pesuctop u KoOHAEHcaTOp B  LENU
MEPEMEHHOTO TOKa

43. 6. | Karynika MHAYKTHBHOCTH B IIENH MIEPEMEHHOTO TOKa

44, 7. | 3akon Oma JuI SIEKTPUYECKOH ey IepeMeHHOT0 TOKa

45, 8 MomHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U JIECUCTBYIOLIEE
3HA4YEeHUE CHJIbI TOKA U HANPSHKECHUS

46. | 9. | Pe3oHaHC B DJICKTPUYECKON IIeNH

47. | 10. | Pemenue 3a1a4

8. | 11 Wneansuerid  Tpanchopmarop. IlpomsBoactBo, mepemada u
OTpebIIeHNE ANEKTPUIECKON SHEPTUH
DKOJIOTUYECKUE PHUCKH TpPU TPOU3BOJCTBE 3JICKTPOIHEPTHHU.

49. | 12. | KyapTypa HUCHONB30BaHHS 3JIEKTPOIHEPTUH B TMOBCEIHEBHOU
KU3HU

50. 13. | Pemenue 3amay

51. | 14. | Pemenue 3ama4y

50 | 15 9606III€HI/I6 W CUCTeMaTu3alus  3HaHMA 1O  TeMe

JJeKTpoMarHuTHeIE KojeOaHus"

2.3. Mexanuueckue u 3J1eKmMpOMAZHUMHbLE 80IHbL 10 uacos

53. 1. | Mexanunueckue BOJHBI. XapaKTEPUCTUKH MEXaHUUECKUX BOJH

54, 2. | CBoiicTBa MEXaHMYECKUX BOJIH

55. 3. | 3Byk. XapakTepHCTHKH 3BYKa

56 | 4 Hudpaszsyx _ M yIBTpasByk. [llymoBoe  3arpsi3HEHHE
OKpYIKaroleH cpeJibl

o7, 5. | Pemenue 3amay

58 | 6 DJeKTpOMarHuTHbIE BOJHBL. M3iydeHHe SIIeKTPOMAarHHTHBIX
BOJIH

59, 7 OHeprus 3JIEKTPOMAarHUTHBIX BOJIH. CoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH

60. 8. [Ikana 3JIEKTPOMAarHUTHBIX BOJIH. [Tpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

61 | o [Mpunnuner  pamuocBs3n W TeleBUaeHUs. Paaunonmokamus.
DJIeKTPOMArHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEeH CpeJibl

62. | 10. | Kontponbnas padota o teme "Kosebanusi u BoHbI"

2.4. Onmuxka 25 yacoe

63. 1. | Cger. 3aKoH MpsIMOJIMHEWHOTO PACTIPOCTPAHEHHUS CBETA

64. 2 Pemienue 3agau Ha MNpPUMEHEHUE 3aKOHA MPSMOJIMHEHHOIO
pacnpocTpaHeHusl cBeTa

65. 3. | Orpaxenue cBeta. [lnockoe 3epkano. Chepuueckoe 3epkano

66. | 4. | Ilpenomnenue cBera. AOCONIOTHBIE M OTHOCHUTEJIBHBIN
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nokaszarenb npenomieHus. [lodHoe BHyTpeHHee OTpa)KCHUE.
IIpenenbHbIN YroJ MOJHOTO BHYTPEHHETO OTPaKEHUS

67 | s Pemenne 3amau Ha INpUMEHEHHE 3aKOHOB OTPAKEHHUs U
MpeJIOMIICHUsI CBETA

68. 6. Xon myueir B mpusMe. [ucmepcust cera. CHOXHBIM cocTaB
Oenoro ceera. Llser

69. | 7. | Jluazel. oKycHOE pacCcTOSHUE U ONTHYESCKAS CHJIIA JIHMH3BI

720 | 8 [loctpoenne wn300pakeHWH B JIMH3aX M HMX CHCTEMax.
YBenuueHue JUH3bI

71 9 Pemenne 3amau Ha mocTpoeHHE HM300paKEHH, MOMYIaeMBIX C
[IOMOILBIO JINH3

72. | 10. | I'ma3 kak onTHYecKasi cucTeMa

73 | 11 Pemenne 3amau. Ilpenmenbl NPUMEHMMOCTH T€OMETPUYECKOM
OINITHKHU

74. | 12. | CKkopoCTh CBETa M METO/IbI €€ H3MEPEHUS

75. | 13. | lucnepcus cBeTa

76. | 14. | UnTtepdepenuns ceera

77 | 15. KorepeHnTHble UCTOUHUKH. Y CIOBUS HAOMIOIEHHS MaKCHMYMOB
1 MMHUMYMOB

78. | 16. | Pemenue 3agau

79. | 17. | Ilpumenenne naTepdEpeHINH

80. | 18. | dudpakius cBeta

81 | 19. Hudpakiuonnas pemérka. YcinoBue HaONIOJCHUS TJIABHBIX
MaKCHMYMOB

82. | 20. | Pemenue 3agau

83. | 21. | IlonepeuHocTh cBETOBBIX BOJH. [loyispu3anus cBera

84. | 22. | Pemenue 3agau

85. | 23. | CeeToBbI€ SIBICHUS B IPUPOJIE

86. | 24. | O0oOwmeHue U cucreMarusarnys 3Hauii no reme "Omnruka"

87. | 25. | KontponbHas paboTa o temMe «OnTuka

3. OcHosbl cneyuanbHOl meopun OMHOCUMENbHOCHU 5 uacos

88, 1 I'paHuilbl NPUMEHUMOCTH KJIACCHUYECKOHM MEXaHUKH. 3aKOHBI
JIEKTPOAVHAMMKH U IPUHIMIII OTHOCUTEIBHOCTH

89. 2. | [ocrynatel cnenuanbHON TEOPUU OTHOCHTEIILHOCTH
[IpocTpancTBeHHO-BpeMeHHOH  WHTepBaji. [IpeoOpazoBaHus

90. 3. | JlopeHnua. VcnoBue  NPUYMHHOCTH. OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe JICHE BPEMEHH 1 COKPALICHUE JUIMHBI

91. 4. | DHeprus u UMIYJIbC PEISITUBUCTCKOMN YaCTHIIBI

92. 5 CBsi3b MacChl C DJHEpPrHUe€d M WMIYJIBCOM PEISTHUBUCTCKOMN
YaCTHUIIBl. DHEPTHsI OKOS

4. Keanmoesas ¢uzuka

4.1. KopnycKkynapho-801H080i 0yanum 15 uacos

93. 1. | PaBHOBECHOE TEIUIOBOE M3IyUCHUE

94, 2. | 3axoH cMmemeHus Buna

95. 3. | I'mnore3a M. Ilnanka o kBanTax. @OTOHEI

96. | 4. | Dueprus u umnyJssc GoToHa

97. 5. | ®oroapdekr. Onbitel A. I'. Cronerosa. 3akoubl porodddexra

98. 6. VYpapuenue DitHmreitna 11 porosddekra. "Kpacnas rpanuia”
¢dororpdekra

99. 7. | Jdasneuue cBeta. Oneitel I1. H. JIeGenena

100.| 8. | BoyHOBBIE CBOICTBA YaCTHI]

101 | 9. Bonnel ne bpoiing. [dnuna BonHbl ae bpoiis u pasmepsl
00JIACTH JIOKAJIN3ALNH JBIKYIIEHCS] YaCTHIIBI

102.| 10. | KopmycKysisipHO-BOJIHOBOH JTyanu3m

103.| 11. | Judpakips 371€KTPOHOB Ha KpUCTaJIaxX

104.| 12, Crnenuduka wm3mepeHuit B Mukpomupe. COOTHOIIEHUS
Heonpenenéunocreil ['erizendepra
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105.| 13. | Pemenue rpaduueckux 3aaau

106.| 14. | Pemenue pacu€THBIX 3a1a4

107.| 15. 'I'<OHTp0JILHa}I pabora Mo Temam: "OcunoBer  CTO",
KopnyckynspHo-BosHOBOH ayanu3m”

4.2. @uzuka amoma 5 uacos

108 | 1 OmbITBl 1O HCCIENOBAHUIO CTpOeHHs aroma. llnaHerapHas
Mozenb aroma Pesepdopra

109.| 2. | Hocrynatsl Bopa

110.| 3. | Bugsl ciektpoB. CriekTp ypOBHEH SHEpruu atomMa BOJOPOAa

111.| 4. | CnoHTaHHOE U BBIHYXJECHHOE H3ITYUCHHE CBETA

112.| 5. | Jlasep

4.3. Duzuka amommnozo A0pa u 1emMeHmapHvIX Yacmuy 5 uacog

113 | 1 Hyknonnas monens siapa [DeiizenOepra-HBanenko. 3apsn u
MaccoBoe 4ucno siapa. M3oronsl. PagnoakTuBHOCTH
3aKk0oH PagMOaKTHBHOTO pacmanga. CBOWCTBA HMOHH3HPYIOIIETO

114.| 2. | uznydveHus. BrnusiHue pajroOaKTHBHOCTH Ha KHBBIC OPTaHU3MBI.
Hosumerpus
DOHeprus CBSI3M HYKIOHOB B spe. Saepnble cuimbl. [edekr

115, | 3, |Maccel sapa. SnepHble  peakuuu. SOepHBIE  PEAKTOPHI.
[Ipobnembr yIpaBIsieMOro TEPMOSZIEPHOTO CHHTE3a.
OKOJIOTHYECKUE acTIeKThl pa3BUTHS sIIEPHON SHEPTETUKU
MeToapl perucTpalu U UCCICJOBAHUS IEMEHTAPHBIX YaCTHUILL.

116.| 4. @yHIaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuOHBI, ME30HBI U
nentonsl. IlpencraBnenne o CrangaptHoW Moaenu. Ksapk-
[JIFOOHHAs! MOJIENTb aIpOHOB

117.| s. ®uzuka 3a npeneiaamu CtanaaptHoil mojenu. TéMHas MaTepus
u TéMHast sHeprus. EauHcTBO Qu3nueckoil KapTHHBI MUpa

5. Dnemenmot acmponomuu u acmpoghuzuxu 12 yacoes

118.| 1. | Dransl pa3BuTHA aCTPOHOMHUH. 3HAUEHUE aCTPOHOMUH
[IpumennMocTs 3aKOHOB (M3MKU U1 OOBSICHEHHS HPUPOJIBI

119.| 2. | KOCMHUYECKHX 00BEKTOB. MeTost aCTPOHOMHUYECKHX
HCCIIEA0BAHMM

120 | 3. CoBpeMeHHBIE ONTHYECKHE TENECKOMbl, PagruOTEeIeCKOIHI,
BHeaTMoc(epHas acCTpOHOMHUSI

121 | a4 Bun 3Bé3nHoro neba. CosBe3nusi, spKue 3BE3BI, MJIAHETHI, UX
BUMMOE JIBIDKEHHE

122 | s. Conneynast cucrema. Connue. ConHeyHass aKTUBHOCTb.
Ucrounuk suepruu ConHia u 3BE37

123 | 6. ?BéBILH, UX  OCHOBHbIC Xapavl'(TepI/ICTI/IKI/I. Huarpamma
CHEKTPaJIbHBIN KJIaCC — CBETUMOCTh

124.| 7. | 3Be3;pl [NIaBHOH MOCIIEIOBATENEHOCTH
Buytpennee ctpoenue 3B€31. COBpeMEHHbIE MPEACTABICHUS O

125.| 8. | mpoucxoxnenuu u 3Bomtoruu CoHIA ¥ 3BE3A. DTambl KU3HH
3BE3]

126.| 9. Muneunslii [Iyte — Hama 'anaktuka. Tunsl ranaktuk. YépHsie
JBIPHI B 7pax TalaKTUK

127 | 10 Bcenennas. Pacmmpenue Bceenennoii. 3akoH Xa06ma. Teopus
Boabnioro B3psiBa. PenukroBoe usnyyeHue

128.| 11. | MacmTabHas cTpyKTypa BeenenHoii. MeTaraiakTHka

129.| 12. | Hepeménnsle npobiaeMbl aCTPOHOMUHN

6. Qusuueckuii NPAKMUKYM 16 uacos
Ousnyuecknii MPaKTUKyM 1Mo Teme "MccremoBanne MarHUTHOTO

130.| 1. moJist TMOCTOSAHHBIX MarauToB" wnm "McciemoBanue CBOWCTB
(deppomarneTrkoB" wim "MccnenoBanue NeCTBHS TOCTOSHHOTO
Mar"mra Ha paMKy ¢ TOKoM"
duzuveckuii pakTuKyM 1o teme "M3mepenune cuibl Ammepa”

131.| 2. | nnm "M3ydeHue 3aBUCUMOCTH CHIIBI AMIIepa OT CHJIbI TOKA" WU
"OnpeneneHye MAarHUTHOM MHAYKIMHM Ha OCHOBE H3MEpPEHUS
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cwiibl Amrepa”

132.

Ousnyuecknii MpakTHKyM 1o Teme "MccnmenoBanue SIBICHHS
AJIEKTPOMArHUTHOW MHAYKIuH" win "OnpenencHue WHIYKITUH
BHXPEBOT'0 MarHUTHOT'O MOJIA"

133.

Odusnveckuii mpakTHKyM 1o Teme "MccnepoBaHue sIBICHUS
camonuayknun" wim "COopka MOJENH 3IEKTPOMAarHUTHOTO
reaeparopa”

134.

@®uspueckuii OpakTUKyM 1o TeMe "M3Mmepenuwe mnepuona
CBOOOJHBIX KoJieOaHUH HUTSHOTO M MPYKUHHOTO MasTHUKOB"

135.

Ouzndecknii mpakTuKyM 1o Teme "IIpeobpazoBaHue >HEPTUH B
MPYKMHHOM MasiTHHUKe"

136.

®dusndeckuil mpakTUKyM 1o teme "McciaenoBanue nepeMeHHOTro
TOKa depe3 IIOCIEN0BATEeIbHO COCAMHEHHBIE KOHICHCATOP,
Katymky u pesuctop” wiu "MccnenoBanue paboThl HICTOYHUKOB
CBETa B LMK NIEPEMEHHOT0 TOKa"

137.

Ousnueckuii mpakTUkKym 1o Tteme "U3ydeHue mnapameTrpoB
3BYKOBOW BOJIHBI"

138.

Ouznyecknii MNpakTUKyM 0O Teme 'I3MepeHue mnoka3aTeis
npenomiieHust crexna” win  "[lomydeHue w300pakeHUs B
CHUCTEME U3 IJIOCKOTO 3epKayia U JTUH3BI"

139.

10.

®uznuecknil mpakTukyM no teme "HccienoBaHue 3aBUCUMOCTH
(hOKyCHOTO pacCTOSHHS OT BemlecTBa (Ha TPUMEpPE KHUIKHX
nuH3)" W "N3mepenue (okycHOTO paccTosIHUSA
paccerBarOIINX JIUH3"

140.

11.

U3MYECKUH MPaKTHKyM II0 TEM JIOJICHAE AU PAKINIH,
duznyec a o teme "HaOmronenue a
WHTEepPEPEHIINU U NOJSIpU3aINY cBeTa"

141.

12.

dusnueckuil MpakTUKyM Mo Teme "OmnpezneneHHe HMITyJIbca U
SHEPTUH PEeNITUBUCTCKUX dYacTuil (mo ¢QoTorpadusM TpeKoB
3apsHKEHHBIX YaCTHI] B MATHUTHOM 110J1e)"

142.

13.

dusnueckuil MpakTUKyM 1o TeMme "M3mepeHue MOCTOSHHOMN
[Inanka Ha ocHoBe wuccienoBanus Qortoddderra”  wIH
"HccnenoBanre 3aBUCHMOCTH CHJIBI TOKa 4Y€pe3 CBETOAHUOX OT
HanpspkeHus"

143.

14.

@usuueckuii MpakTUKyM Mo Teme "lMccnemoBaHue crekTpa
pa3pex’EeHHOr0 aTOMapHOIo BOJAOPOAA U U3MEPEHUE IIOCTOSTHHOM
Punbepra"

144,

15.

Ou3nyeckuii  MpPaKTUKyM IO  TEMeE "UccnenoBanue
paaroakTUBHOrO ()OHA C HUCIOJIb30BAaHHEM JIO3UMETpa" WM
"N3y4eHne noronieHus 0eTa-4acTHIl ATFOMHUHAEM"

145.

16.

Qdusnvecknii TpakTUKyM 1Mo Teme "HaOmromeHust 3BE3THOTO
Heba  HEBOOPYKEHHBIM  TJIa30M  C  HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUIOKEHUN ISl OMpEIENICHUs] TOJI0KEHUS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE CO3BE3HS
CesepHoro nosymapusi U sipkue 38E€31b61" win "Habmonenus B
teneckorn JIyHbl, TNIaHET, TYMAHHOCTEH U 3BE3AHBIX CKOIUIEHUH"

1. Obobwarouiee nosmopenue 15 uacoe

146.

1.

O6o00menne u cucremaruzauus 3HaHui. Ponp ¢usuku u
aCTPOHOMHUH B SKOHOMHYECKOM, TEXHOJIOTHYECKON, COLMAaIbHON
U 9THYECKOH chepax AesTeNbHOCTH YeJIOBEKa

147.

O6o00mienne u cucreMaru3anys 3HaHuil. Pons 1 MecTo Qu3MKH
1 aCTPOHOMHH B COBPEMEHHOM HAYYHOM KapTUHE MUPa

148.

O6o00menne u cucremartusanus 3HaHWWA. Ponp  ¢usmdeckoit
Teopud B (OPMUPOBAHUM IPEACTABICHUH O (DU3MUESCKOM
KapTHHE MHpa, MeCTO (PU3NYecKOil KapTHHBI MUpa B 00IIEM
pAAY COBPEMEHHBIX E€CTECTBEHHO-HAy4YHBIX IPENCTaBICHUN O
pHupoJie

149.

O0001eHe U cucTeMaTu3anys 3HaHui 1o TeMe "Kunemaruka"

150.

O0001IeHre 1 cucTeMaTH3anys 3HaHuH 1o TeMe "Kunemaruka"
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151.| 6. | OOo6meHre U cucTeMaTH3alKs 3HaHUH 1Mo Teme " lunamuka"

152 | 7 O6o0menne u cucremMarnzanus 3HaHWA 1o Teme "CraTuka
' " | TBepmoro Tena"

153 | 8 O0o01eHne W cuUcTeMaTU3alus 3HAHUHW 10 TeMe "3aKOHBI
' " | coxpaHeHus B MeXaHHKe"

154 | 9 O6o0menne W cucreMaTw3anust 3HaHUH MO0 TeMe "OCHOBBI
' " | MOTIEKYNISIPHO-KUHETHYECKON TeOpHH "

155 | 10 O0o0menne W cUCTeMaTu3alnus  3HAHWM 10 TeMe
) " | "Tepmoaunamuka. TemioBbie MalIuHb"

156.| 11 O06001mIeHne W CUCTEMAaTH3alNs 3HAHUK 10 TeMme "ATrperaTHbie
' " | cocrosHUs BemecTBa. Da3oBBIe IEPEX0ab!"

5 O0o0menne W CUCTEeMaTH3alus  3HaHWKA 10  TeMe
157.) 12. "DnexkTpuyeckoe nosue"
p

158 | 13 O600menune n cuctemMaTn3anus 3HaHUN 10 TeMe "llocTosHHBIN
' " | PIEKTpUIECKUH TOK"

159 | 14 O06o0menne u cucreMartusanus 3HaHuid 1o Teme "Toku B
' " | paznuuHbIX cpenax”

160.| 15 O06o0menne u cucTeMaTH3alys 3HaHW 1Mo Teme "MarHuTHoe
' " | mome"

Pe3zepsnoe epems 10 uacoe

161 | 1 PesepBHbIii ypok. O000IICHHE M CUCTEMATH3allUs 3HAHWN 10
' " | reme "Kunemaruka"

162, 2 PesepBHbIil ypok. O000IIeHHE W CUCTEMAaTH3allusl 3HAHWNA IO
' " | reme "/Ilunamuka"

163.| 3 PesepBHbIii ypok. O000IICHHE M CUCTEMATH3allUs 3HAHWN 10
' " | Teme "CraTrka TBepHoro Tena"

164.| 4 PesepBHBIil ypok. O000IIeHHE W CUCTEMAaTH3allusl 3HAHWNA IO
' " | Teme "3aKkoHBI COXpaHEHHs B MEXaHHKe"

165.| 5 PesepBHbIii ypok. O000IIEHHE M CUCTEMATH3allUs 3HAHWN 10
' " | Teme "OCHOBBI MOJIEKYIIIPHOKHHETHYECKOH Teopun’

166.| 6 PesepBHBIil ypok. O000IIeHHE W CUCTEMAaTH3allusl 3HAHWNA IO
' " | reme "Tepmoannamuka. TennoBble MauHb!"

167.| 7 PesepBHBIil ypok. O00OIEHNE W CHCTEMAaTH3aNMsl 3HAHUM T10
' " | Teme "ArperaTHple coCTOsSIHUS BeecTBa. PazoBbie nepexop!"”

168.| 8 PesepBublii ypok. O0o0mEeHHe W CHCTEMaTH3alMs 3HAHUN I10
) " | Teme "DnexTpuueckoe mosue"

169.| 9 PesepBHBIil ypok. O00O0IIeHNE W CHUCTEMATHU3AlMs 3HAHHUHA I10
' " | Teme "llOCTOSIHHBIH ANEKTPUIECKHHA TOK"

170.| 10 PesepBublii ypok. O000mEeHHEe W CHCTEMaTH3alMs 3HAHWUN I10
' " | Teme "Toku B pa3nu4HbIX cpegax”
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5. YueOHo—MeTOAHYECKOE o0ecniedeHne 00pa3oBaTeILHOI0 Mpoiecca

5.1. O0s13aTesibHBIE y4eOHbIE MATEPHUAJIbI /ISl Y4alllerocs

Pabouas nmporpamma 1o (pu3MKe COCTaBJIeHa C YUYETOM CIEAYIOMUX YIeOHbIX TOCOOUIt:
1. ®usuka. 10 xknacc. Yrayon€unsiii ypoens / B.A. KacesnoB. — M.: [Ipoda.
2. ®usuka. 11 knacc. Yraoyonéuunsiii yposens / B.A. KacesHoB. — M.: JIpoda.

5.2. Iludposbie 06pazoBaTe/ibHbIE pecypchl M pecypcebl cetn MHTEpHET
bub6muoreka IIOK https:// m.edsoo.ru

6. MaTepuaIbHO-TeXHHYECKOE 0OecnedeHne 06pa30BaTeIbHOIO Mpoiecca

6.1. YueOHoe oOopynoBanue
- IapTa y4eHU4ecKas ABYXMECTHas, peryiaupyemMas 1o Beicore — 18 mr.;
- CTYyJl YYEHUYECKUM, peryIupyeMslii 1o BeicoTe — 36 IIT.;
- CTOJI YTJIOBOM C IPUCTaBHOM TyMOO#M — 1 mT.;
- CTYyJI IOJYMSTKUM Ha KpyrJioi TpyOe- 1 mirt.;
- mkad 1 yueOHbIX TOCOOUM, CO CTEKIOM — 2 IIIT.;
- mKad apXUBHBIHN 3aKPBITHIA — 1 MIT.;
- mkad — Tym6a — 2 mr.;
- KOMIUIEKT pabouero wmecra mnpernojaBarens: Pabodee wmecto mpemnojaBareist B COCTaBe:
Wntepaktuubii aucmieit 75 moiimoB NEWLINE TruTouch TT-7519RS (20 kacanwuii), KOMILIEKT
kabeneir (HDMI + USB), kponmreitn WizePro F63A, monobnok 3Logic Lime: core i5, 23", 16Gb,
1Tb SSD, Windows 10 Pro, xknaBuarypa, meimbs, UBIT SVC U-1000, JokymeHT kamepa AverVision
u50;
- IOCKa MeJIoBast TpeXdJeMeHTHas — | mT.;
- copUTHI U1 METOBOM JTOCKHU — 2 TIIT.
Kowmmekt tabmaun. @usuka 10 kaace (16 Tabmui)
Kommnekt tabmun. @usuka 11 kmace (15 tabmui)
KommnekT Tabnun. MonekynspHo-kuHetnueckas Teopusi(10 tabmuir)
KommexT tTabnuu. Tepmoannamuka (6 Tadmiui)
KommiexT tabnui. DnexrpoauHamuka (10 tabnuir)
KommuiexT Tabnui. DnexkrpocraTka (8 Tadmun)
KommekT Tabnun. /IluHaMuka 1 KUHEMaTHKa MaTepuanbHoi Toukn(12 Tabmuir)
KommuiexkT Tabnuil. 3akoHbI coxpaHeHus. J{luHaMuka nepruoanueckoro ABmkeHus (8 Tadbmun)
KommiexT tabnui. KBantoBas ¢pusuka (8 Tadmmir)
KommiexT tabnuu. @usuka. [locrossHHbIN TOK (8 Tabsui)
KommiexT Tabmui. @uzuka. Inexrtpomaruetusm (10 Tabmuir)
Kommext Tabnuu. Cratuka. CrienmanbHas TeOpUsi OTHOCUTENBHOCTH (8 Tabmui)
KommiekT Tabnui. Mexannyeckue BoTHBL. AKyCTHKA (8 TaOIHIT)
KommuexT Tabnuu. M3myyeHune u npuem 3J1eKTPOMarHUTHBIX BOJIH (8 Tabui)
KowmmekT Tabaur. Marautaoe noste (12 tabuwi)
KowmmiekT Tabmui. ['eomerpudeckas u BotHOBast ontuka( 18 Tabmuir)
KommiekT Tabaur. OBosronus Beenennoi (12 Tabwir)
KommuiexT Tabnui. @usuka BbIcCOKUX 3Hepruit (12 Tabmuir)
Bechl TexHndeckue ¢ pazHoBecamu — 17 mrT.;
KommuiexT 1151 1abopaTopHOro MpakTUKyMa 1o ontuke— 17 mT.;
KommiexT 17151 1abopaTOpHOTo MpakTHKyMa 10 MexaHuke— 17 miT.;
KommuiexT 115t 1abopaTopHOTro MpakTUKyMa 1o MOJIEKyIsspHOU ¢usuke— 17 mrT.;
KommekT 17151 1a00paTOpHOTO MPaKTHKyMa 110 3JIEKTPUYECTBY (C reHepaTopom) — 17 mr.;
AmMrniepmeTp 1abopaTopHbIi — 16 mIT.;
Bonbr™merp naboparopHsiit — 16 mT.;
Konopumerp ¢ Habopom KanopuMeTpuieckux Tena — 17 mr.;
TepmomeTp nabopatopHsblii — 16 mrt.;
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Kommexkt 'MA-nabopaTopuu o ¢usuke — 10 mr.;

Tabmumna MexaynapoaHas cucrema exuaui; CH (Bunun)

Ta6mua dusndeckre BeMUYUHbI 1 PyHIaMEHTaIbHbIE KOHCTAHTHI (BuHwT)
Tabmuna [lIkana 3neKTpoMarHuTHEIX BOJIH (BuHw)

BapomeTtp-anepoun

biiox nuranus perynupyemsii

I'enepaTop 3ByKOBOM

I'urpomerp (cuxpomerp)

I'py3 HaGopHbIit — 16 miT.;

JrHamomeTp 1eMOHCTpallMOHHbIN

MaHoMeTp KMIKOCTHON JEMOHCTPALIMOHHBIN

Metp n1eMOHCTPalIMOHHBII

ITatuB qeMOHCTpPaMOHHBIN pu3nueckuii — 16 mr.;

DIIEKTPOTUIUTKA

Habop neMoHCTpaliMOHHBIN 1T0 MEXAHUYECKUM SIBJICHUSIM.

Habop neMoHCTpalMoHHBbIH 110 AMHAMUKE BPAIaTeIbHOTO JTBUKCHHUS.
Habop neMoHCTpalmOHHBIN TI0 MEXaHHYECKUM KOJICOaHHUSIM.

Hab6op 1eMoHCTpaliMOHHbII BOJTHOBBIX SIBJICHUN

Benepko Apxumena

Mastauk Makcsenna

Ha6op ten paBHOro o0nema

Habop ten paBHOI1 Macchl

[Tpubop 1 NeMOHCTpauu aTMOC(EPHOTO TaBICHUS

[Ipu3ma HaKIOHSIOLIASCS C OTBECOM

Ppruar geMoHcTpanMOHHBIM

Cocynsl coolrmiaromuecs

CrakaH OTJINBHOM IEMOHCTPALlMOHHBII

TpybOxa HproTona

[Tap IMTackains

Hab6op neMoHCTpaIMOHHBIHN 110 MOJEKYISIPHON (DU3UKE U TETIJIOBBIM SIBJICHHSIM;
Habop neMoHCTpalimoHHBIN 1O Ta30BBIM 3aKOHAM

Habop xanunspos

TpyOka 1y1s1 AEeMOHCTpAIMK KOHBEKIIUU B KUJKOCTH

HunuHapsl CBUHIIOBBIE CO CTPYTOM

[ITap ¢ konbIOM

BBICOKOBOIBTHBIN HCTOYHUK

['eneparop Ban-ne-I'paada

Ho3umerp

KamepToHbI Ha pe30HAHCHBIX STITHUKAX

KommuiekT mpubopoB 1 MpUHAIEKHOCTEN AJIs JEMOHCTPALUU CBOMCTB JIE€KTPOMArHUTHBIX BOJIH
KomrmuiekT mpuGopoB 1yist u3ydeHusl MPUHIIMIIOB PaAHoNpUeMa U paJrorepeaadn
KommiekT npoBoaoB

Maruut ayroodpasHblit

MarsuT nosocoBOM 1EMOHCTPALIMOHHBIN

Marmmna amextpodopHas

MasTHHK AIEKTPOCTaTUUECKUIA

HaGop mo n3ydenno MarHuTHOTO OIS 3eMIIH

Habop neMoHCTpaIimoHHbII 0 MAarHUTHOMY TIOJTIO KOJBIIEBBIX TOKOB — 4 IIIT.;
Habop neMoHCTpaliMoHHBIH 110 MOTYNPOBOJHUKAM — 4 IIT.;

Habop neMoHCTpaIimoHHbIH 0 TOCTOSHHOMY TOKY — 4 IIIT.;

Habop neMoHCTpaloHHBIH 10 3JIeKTPUYECKOMY TOKY B BaKyyMe — 4 IIT.;
Habop neMoHCTpaIimoHHbIH MO NIEKTPOIMHAMUKE — 4 IIIT.;

HabGop m1st ieMoHCcTpaIuyu MarHUTHBIX TIOJICH;

Habop nns neMoHCTpanuu 3MeKTPUIEeCKUX MOJeH;
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Tpancdopmarop yueOHBIH

[Tamouka creknsiHHAs

[Tanouka 300HUTOBAS

[Tpubop Jlenua

Ctpenky MarHUTHBIE Ha IITAaTUBAaX

CynraH 351eKTpOoCTaTUYECKUI

[ITaTUBBI U30IUPYIOIINE

DJEeKTpPOMAarHuT pa300pHbBI

Habop neMoHCTpaliMOHHBIN 110 T€OMETPUYECKON ONTHKE — 4 IIIT.;
CHeKTpOCKON ABYXTPYOHBII

Habop cnexTpanbHbIX TPyOOK ¢ HICTOYHUKOM IUTAHUS
YcranoBka st uzydenus Gorodddexra

Habop nemoncTpanonssiii mo nocrosinuoi [lnanka

KommuiekT noptpetoB i odopmieHus kabuHera

CnpaBouHnuk 1o acrponomud. [lnanersl. 38€31b1. ["anaktuka. Beenennas. 10-11 kiacceer — 16 mr.;
KoMruiekT 1eMoHCTpalmOHHBIX yU4eOHBIX Ta0mIl DBOTIOIUS Beenennoi
[TonBukHas KapTa 3B€3JHOrO Heba

[IkoIbHBIN TUTAHETAPHI C KOMILIEKTOM JHCKOB
ActpoHoMuueckasi AeMoHCTpannonHas Mozeinb (Comuie-3emis-JIlyHa)
Teneckon co MTATUBOM U KPETEKHBIM BUHTOM

[Mu¢posast kamepa AJis1 TeNECKOIa

Owibtp nns Habmroaenus CoiaHia

['moGyc 3emmnu puznyeckuii

['moOyc JlyHbI ¢ OACBETKOM

['mo6yc Mapca ¢ moacBeTkoit

Mogenb cTpOeHHUS COTHEYHON CHCTEMBI dJIEKTPHYecKas

Habop makeToB njaHeT 3eMHON IPYIIIIbI

Mopuenb HeOecHOH chepsl

ConHeyHbI€ Yachl

Mopenb BHYTPEHHETO CTPOCHHUSI 3eMITn

['mo6yc 3Be31HOTO HEbA C MOICBETKOM

Pakera-Hocurens «Coro3» atana 2B [['oToBas moaens]| (1:144)
Pakera-nocurens «Coro3» rpy3oBoii [['oToBas moaens| (1:144)
Kowmmac - 30 mr.;

[TopTpeTs! BBIIAIOMMXCS aCTPOHOMOB U KOCMOHABTOB

Kapra 3Be31HOrO Heba

Kapra 3Be31HOr0 HeGa HacTONIbHAS
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