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[Iporpamma 10 ¢u3MKEe HAa YPOBHE CpPEIHETO OOIIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHOM mporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus W Konmenuuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3MKA YriayOJnEHHOTO YpOBHS IO3BOJISIET PEAM30BATh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOIMMBI JJid MPOAODKEHHs 0o0pa3oBaHUsA B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIero 00pa3oBaHus: JIMIHOCTHBIC,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOUBIIHMX
nporpaMMmy 1o (HU3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPEe3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOiaeéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 ro1aM 00yUEHHUS;

coneprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
MCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYHMX IPOrpaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTABISICT BO3MOXKHOCTH JJISI peaiM3aldd  Pa3IUYHBbIX METOJUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHBINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJIad B (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHMUSI IIPH BBIIIOJIHEHUU UMH Y4E€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOESHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B coOTBETCTBHMM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnonaracT HCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMANAa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriyoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »rKkonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS HIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO IPUPOIOTIONIH30BAHMS U HKOJIOTHUECKO 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s guanuku peanusamus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHI P HU3YYEHUH HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



IBa crocoba peanu3alnuyd (QU3MYECKOro TMpakTukyma. B mepBoMm ciyuae
IPAaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpaluss pabdoT MpakTUKymMa B CHUCTEMY J1aOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE HUCCIEIOBAHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIArOBO HHCTPYKIIHH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PAaOOT OCYLIECTBISIETCS
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM 1m7s1 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MUECKON MOJEIBIO, MMO3BOJISIOUINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO paszienia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUW U3 Pa3HbIX pa3fenoB. /st kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHusi Ha OOBACHEHWE/NMPEICKa3aHhe TMPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYXKAIOUIEH KU3HH, TPpeOyroIIre BhIOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypc (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero 00pa3oBaHus TOJKEH U3ydaThCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
nJabopaTtopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme IO
bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI U3y4aeMbIX SIBJICHHA W  TPOIECCOB, OMIUPUYECKHX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHHEe HWHTEpeca M CTpEeMJICHUS OOydYaromMXcs K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yjibTaTa U3yuyeHHs] OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened 00ecreyrBaeTCsl pelieHUeM CIEeNyIoIMMX 3a1ad B
npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS] PAa3IWYHBIX 3a7a4 C SBHO 3aJaHHOU
¢uznyeckoil MoneNblo, 3a/ay, MOJpa3yMeBAlOIIMX CAMOCTOSITEIBHOE CO3/1aHue
duznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaay
WHKEHEPHOI'O XapaKTepa,

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMU CAMOCTOSITEBHOIO IUIAHUPOBAHHUS M IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodecCHOHANTHHON AESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKe TMepedeHb JIabOpaTOpPHBIX M
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS NPUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHusi (PU3MUECKUX BETMYMH (AHAJIOTOBbIE W LHU(POBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHas KUJKOCTh, WJCAJIbHBIA Ta3, TOYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIM KOMIBIOTEPHBIX AATYHKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUAIbHON TOUKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBosnmHenHoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOMCTBA W TEXHOJIOTMUECKHE MPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHoro nepexo/ia i \BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopoCcTH IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEpaBHOMEPHOTO JIBMXKECHMS C LENBI0 ONPEIECICHUSI MTHOBEHHOMN
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHUs KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanehbie cucrtemsl orcyéra. [IpmHImMn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwita. [IpuHIUII CYTIEpIIO3UIIN CHJL.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MaJ€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpaguueckod MmuUpoThl. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJBXKEHUS WU CHJIa TPEHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IMOAUIMITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHOM CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBS3AHHBIX HUTBIO, IEPEKUHYTOU 4Yepes3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3yueHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpPUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMEe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JI€ OJIHOPOJHOTO Iiapa (BHYTpU W BHE I1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHbBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u nucciegoBaHue N30IpOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyano TtepmonuHamMukd. (CaMONpPOW3BOJIBHAS — peJaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JII BHYTPEHHEW SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucrarnueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAWMHAMHKU. BHyTpeHHss1i »sHeprus. KonmuecTBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanadara. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHummer nerctBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenune Temmneparypsl pu aanadaTHIeCcKOM PaCIIUPEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHHsl Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAJIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisd.  [IpoOueiii  3apsn. Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NOJiA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TT0JIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH ITOTEHIIMAJIOB (HampsHKEeHMST ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynieCcTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKHM
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJTHOPOJHOrO IPOBOJHMKA OT €ro JUIMHbI W IUIOMIAJHA MOINEPEYHOrO0 CEYEHHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAWHEHHE IPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHUMAJIOB MEXAY MOJIOCAMU HMCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTHUBIICHUS METAIJIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS] JUCCOLMALM.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHUE: Ia30pas3psiIHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amexTpoiusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HanuA: SIBICHUE, HAy4YHbIM (akT, rumoresa, (pu3Myeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepoosna, ux rpaguku u cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: Mexannueckoe JBIKEHUE B KUBOU mpupoze, nuddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS JUCCOLIMAIUS, TallbBAHUKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMN), UCTIOJB30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM WHAYKUMM. [IpuHmmn cyneprno3uuuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. JIBUKEHUE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKH, Napa- U THAMAarHETHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/IC caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAOIINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTYJOM CHITbI TOKA B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepatop He3aTyXaIOMIUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
IIPOJIOJIBHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHUS W JUIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBAsk JUArHOCTHUKA B TEXHUKE U MEIMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunn u qudpakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmydeit B mpusme. [ducnepcusi cBera. ClOXHBIM cocTaB Oenoro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epudyeckoil JMH3bI OT €€ F€OMETPUH U OTHOCHUTEIBHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMIOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTepGhEpEHITMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaoMIIeHHs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenue naTepdepeHnm cpeta.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIYyYCHUS HA JIBYX IIEISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Paznesn 6. OcHOBBI CIeHAJIBHON TEOPUH OTHOCUTEILHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIIECHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHNYeCKUH IKCIIEPUMEHT, JTA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YEeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHME CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpauuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHH4eCKre YCTPOMCTBA M TEXHOJOTUYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccnenoBanne cnekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens snapa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbI QOH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPTETUKH.

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Besnmus, sSpKkue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
["anmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBa3zapbl. UEpHBIE ABIPHI B sApPAX
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, MJIaHET, TYMaHHOCTEHM U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATMYECKUX  pas3aenax «YUYEHUYECKUHA  JKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHATBHON TEOPUH OTHOCUTENIBbHOCTWY», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHMHE MUpPA, 3HAYCHHUE ONMCATEIbHOU,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (u3MYecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuka: peuieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpeJiesIeHHE IO TIIOCKUX PUTYp U 00BhEMA Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMArHOCTUKA B MEIWILIMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpoOJeE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble TMOJOCAa 3€MIIM, 3aJIEKH MATHUTHBIX DY/,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, tenepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOCHNE YCTOMYMBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3HKOM W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYphI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3ydeHUs: (PU3MKH OCYHIECTBISTh MPOEKTHYIO M HCCIEAO0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE MTPU PEIIEHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PELICHHS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, PecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIEC YUeOHbIE 1eiicCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIIEHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOp, ApTYMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHTYal[MsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJB30BaTh MNPUEMBI pediiekcuu i OLEHKUM CUTyalluH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIIMOHATBHBIH UHTEIUICKT, MPEeIoJIararoIIi
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpeaMeTHble pe3ysbTaThl HA YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHUSL TPUMEHUMOCTH MoOjeine (U3Mdeckux Tel U
IpOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAas CHUCTEMAa OTCYETa, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAIUIMYECKOI0) Teja, UACATbHBIN ra3, TOYEUHbIN 3apsi,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SIBJICHMS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUsI UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBECHs TBEPAOrO Tena), MPU OSTOM HCIOJIb30BATH
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBl MoneKkyasipHOW (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMeM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS INPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl U SBJICHUS, HUCIOJb3YysS BEJIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HIeadbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pPE3YyJbTaThl MOIYYCHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THbBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3a/JaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH HCHOJIB30BAaHUM MAaTEMaTHUYECKUX METOOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca (pU3MKH, a TaK)KE€ UHTErpalluy 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATDH MOCJEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWINEro pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHUCKA, NepepalOTKM U TPEIbsABICHUS yuyeOHOW W
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy IPYyMNIbl, PAMOHAIBHO PACIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenust B 11 knacce mnpenMeTHBIE Pe3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIbHON M 3TUYECKOU cdepax JAesTETHLHOCTH YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAKTUYECKON  JEATETLHOCTH 4YeJOBEKa M JalibHEeHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYyHKIUN (pu3mdyeckoit Teopunm —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTaBICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTenbHbIN KOHTYp, TOHKAs JIMH3a, MOJICNIel aToMa, aTOMHOTO Si7jpa
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHHS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, TnpaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE MPOIECCHl W SIBJICHUS, HUCIOJIb3Ys BEJIWYWHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIAYKLIHMH, SHEPrUsi MArHUTHOTO TOJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMATrHUTHAS UHYKIIMS, CAMOUHTYKIIUS, PE30HAHC, UHTEPPEPECHIIHS
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHalim3a ¢ OOBSACHEHUS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
WCIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MYECKUX BEIMYMH, IPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENbCKOM M MPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSM 3a/layd, IPUMEHATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOTYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOPOi Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PAllMOHATEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEpKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HH(pOpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTpUBaEMOi poOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TEna 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
Mepexobl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
bubmuoreka [JOK
11 MaruutHoe norne 14 https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
1.2 OneKTpOMarHUTHAs HHIYKIHS 13 1 https://m.eds00.ru/7f41bf72
Htoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
21 Mexaniecknue kosebaiis 10 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/7f41bf72
53 MexaHn4yecKkue U dJIEKTPOMArHUTHBIC 10 1 bubnunoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
24 Onika 25 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuosst CTO

5

1

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny S)
Paznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
41 KopryckynapHO-BOJIHOBOH AyatH3m 15 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
42 Pusika atoma > https://m.edsoo.ru/7f41bf72
43 ®u3nKa aTOMHOIO SApa U AJIEMEHTaPHbBIX 5 bubnmoreka [JOK
' YacTHIL https://m.edso0.ru/7f41bf72
Hroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 12
Paznea 6. PUSUUYECKUN MPAKTUKYM
. bubnuotexa [JOK
61 uSHICCKII MPAKTHRYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 16
Paznen 7. OBOBIHAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
IIPEAMETHOTO COAEPKAHUS U OIbITA bubnnorexka [JOK
7.1 B 15
JeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/7f41bf72
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
PeszepBHoe Bpems 10
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 ®dusnka — GpyHIaMEeHTAJIbHAs HAyKa O 1 4.0 bubnnoreka [HOK
IpUpoIe ' https://m.edsoo.ru/ffoc32e2
5 Hayunblii MeTO/ O3HAHUS U METO/IbI 1 4.09 bu6mmoreka [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI ' https://m.edsoo.ru/ff0c33e6
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 [Mo3HaHusA npupoasl. Hadmonenue n 1 5.09 Brommozexa [OK
PHPOIBL. ' https://m.edsoo.ru/ff0c3508
OKCIIEPUMEHT B (PU3UKE
Crioco0b1 m3MepeHust (GU3HIECKUX bubnnoreka [JOK
4 1 6.09
BEJINYUH https://m.edsoo.ru/ff0c3620
AOCOmIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHu pruznueckux 1 6.09 bubmorexa HOK
P P ' https://m.edsoo.ru/ffoc372e
BEJTMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POPMUPOBAHUH 1 11.09 bubnnorexka [JOK
COBPEMEHHOM HAYYHOU KapTHHBI MUpA, ' https://m.edsoo.ru/ff0c39cc
B MIPAKTUUYECKOU JEATEIbHOCTH JIIOIEN
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 11.09 bu6mmorexa [IOK
MEXaHUYeCKOro ABrkeHus. [Ipsamas u ' https://m.edsoo.ru/ffOc3ada
oOpaTHas 3a/1a4ll MEXaHUKHU
8 Pannyc-BekTop MaTepHaIbHON TOYKH, 1 12.09 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

€ro IpOEeKLHU Ha OCU KOOPAMHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX nmpoekuu Ha OCH KOOPIUHAT

https://m.edsoo.ru/ffOc3be8

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubmuorexa [JOK

9 13.09
PaBHOMEPHOT'O IIPSIMOJIMHEHHOTO https://m.edsoo.ru/ff0c3be8
JIBIDKCHHUS
CroxxeHue nepeMeIeHnii 1 CKopocTei. bubnnoreka [HOK

10 13.09
Pemenue 3agag https://m.edsoo.ru/ffOc3be8
HepaBHOMepHOE IBH)KCHHE.

11 MrHoBeHHasI CKOPOCTh. Y CKOPEHHE. 18.09 bubmuorexa [JOK
[IpsamonuHetHOe TBUKEHHUE C ' https://m.edsoo.ru/ff0c3d00
MOCTOSIHHBIM YCKOPEHUEM
I'padpuaeckoe onmcanue

12 MPSMOJMHEHHOTO JBHXKCHUS C 18.09 bubmorexa HOK

P . ' https://m.edsoo.ru/ff0c3e18
MOCTOSTHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOJHOTO Na/ieHusl. 3aBUCUMOCTh 19.09 bubnnoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS OT ' https://m.edso0.ru/ffOc3f76
BpPEMEHH U UX rpaduku

14 JBm>xeHue Temna, OpOIIEHHOTO O] 50.09 bubnuoteka [JOK
YIIIOM K TOPU30HTY ' https://m.edsoo.ru/ff0c41a6
KpuBonuneitnoe nuxenue. [IBmxeHue
110 OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS

15 ckopocTtsb. Ileprosa 1 yactora 20.09 bubmotexa [JOK

POCTL- LIepHOA ' ' https://m.edsoo.ru/ff0c43d6
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
YCKOpEHHE
bubmuorexa [JOK
16 KoHnTtponbhast pabota o teme 25.09 a

https://m.edsoo.ru/ff0c4502
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"Kuuemaruka"

17

18

19

ITepBbrIif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.
[Ipunnun otHOCcUTENbHOCTH ["anunes.
HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHOz€eiCTBYIOIIIAs cuila.
Bropoii 3akon Hetotona. Macca

B3aumoneiictue ten. Tperuil 3aKkoH
HproToHna

25.09

26.09

27.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

[IpyuHIMN cynepno3uuuu Cuil.
Pemenue 3aga4u Ha npUMEHEHUE
3akoHOB HproTOHA

27.09

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

21

22

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U
WHEPTHOU MaccChl

Cuiia TSHKECTH B YCKOPEHUE
C¢BOOOIHOTO MMaIEHUS

2.10

2.10

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kemnnepa

3.10

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

4.10

25

26

Cuna tpenus. [Ipupona u BuzbI cun
TpeHus. [[BukeHue B UJAKOCTH U rase
C YYETOM CHIIBI COITPOTUBIICHUS CPEebl

Hasnenue. I'uapocraruueckoe
nasnenue. Cuna Apxumena

4.10

9.10

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e
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AOGCOTIOTHO TBEPAOE TEIO.

27 [TocTymarenbHOE U BpaliaTeIbHOE 9.10
JIBUKEHHUE TBEPJOTrO Tella
MOMEHT CUJIbl OTHOCHTEIIBHO OCH
28 10.10
BpaieHus. [1neqo cuibl
CrioxeHue cuil, MPUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp Tsxectu Tena. 11.10 bubnnoreka [HOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edso0.ru/ff0c570e
Bunael paBHOBecHs
bubmuorexa [JOK
30 Penterme saat 1110 https://m.edso0.ru/ff0c5952
31 KoHTpoinbHas pabora 1o Teme 16.10 bubnmnoreka [JOK
"Tunamuka. CtaTuka TBep0ro Tema" https://m.edsoo.ru/ff0c5c36
NMinynbsc MmaTepualibHOM TOUYKH,
39 CHCTEMBI MaTEpUaIbHbIX TOUEK. L{eHTp 16.10 bubnuorexa [JOK
MaccC CUCTEMbl MaTEpUAIbHBIX TOUYEK. https://m.edsoo.ru/ff0c5c36
TeopeMa 0 ABMKEHUU LEHTPA Macc
NmMnynbse cuiibl M1 M13BMEHEHUE UMITYIIbCa
33 Tena. 3aKOH COXPaHEHMsI UMITYJIbCA. 17.10 bubmorexa [JOK
https://m.edsoo.ru/ffOc5efc
PeakTuBHOE ABUXKEHUE
MoMeHT nMITynbca MaTepUAIbHON
34 Touku. [IpencraBienne o coxpaHeHnn 18.10 bubnnorexka [JOK
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/ff0c6230
MOJISIX
bu6mmorexa [IOK
35 Penterme saza 18.10 https://m.edsoo.ru/ff0c600a
Pabota cuipl Ha MajIOM U Ha KOHEYHOM
36 23.10

nepemernieHnu. ['papuueckoe
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npecTaBiIeHrue padOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 M3MEHEHUU KUHETUYECKON YHEPTUU 23.10
MaTEepUAIbHON TOYKHU
[NoreHnuaabpHbIe 1 HENOTEHIUAJIbHBIE
38 cuibl. [loTeHIIMANIbHAS SHEPT U 24.10 bubmoreka LOK
' pri ' https://m.edsoo.ru/ff0c6938
Bropast kocMudeckas CKOpoCcTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 W3MEHEHUEM MEXAHUYECKON DHEPTUU 25.10 bubmaoreka IJOK
p ' https://m.edsoo.ru/ff0c6a50
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUr
Yupyrue u He e CTOJIKHOBEHUS.
40 Y E]Z;GHI/Ie Egn I-f) };IFJ'II/I JISL UaeabHON 25.10 bubmmorexa LIOK
p PHYILI AU UL ' https://m.edsoo.ru/ff0c63b6
JKUIKOCTH
41 KonTpoabHas pabora o teme "3akoHbI 30.10 bubnnoreka [JOK
COXpaHEHHs B MEXaHUKe" ' https://m.edsoo.ru/ff0c64d8
Pa3Butue npeacrasiieHUl 0 IPUPOJE
P PP bubmuorexa [JOK
42 teruioTel. OcHoBHEIE nTOJI0keHUsT MKT. 30.10
https://m.edsoo.ru/ff0c65f0
Huddysus. bpoyHoBCckoe NBUKEHME
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEI. XapakTep ABWKEHUSI U 31.10 bubmiorexa IJOK
P o PAKTep A ' https://m.edsoo.ru/ff0c6708
B3aUMOJEHCTBUS YACTHUIL BEIIECTBA
Macca 1 pa3zMepsl MOJIEKYII (ATOMOB).
44 Kom/mecho Bep €CTBa l_iIOC”(FOHHHaSI) 1.11 Brbmrorexa IOK
B ' ' https://m.edsoo.ru/ff0c6820
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. 1.11 bubnuoreka [IOK
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[lIkana [enbcust

https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [IOK
46 Penterrie 3apat o1 https://m.edsogru/ffOCGbcc
. bubmuorexa [JOK
47 W neanbupiii ra3. I'a3oBbie 3aKOHEI 6.11 https://m.edsogru/ff0060e4
48 VpaBuenne MenneneeBa-Kiamneiipona. 211 bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/ff0c6df2
49 AOcoroTHas TeMIiepaTypa. 3aKoH 8.11 bubnnoreka [HOK
HansToHa https://m.edsoo.ru/ff0c6f00
50 N3onporiecchl B uacaabHOM Ta3e ¢ 8.11 bu6mmoreka [IOK
MOCTOSIHHBIM KOJIMUECTBOM BEILIECTBA https://m.edsoo.ru/ff0c7018
I'padpuueckoe npeacrapieHue
51 Hfog)poueccom ElsiTepMa, H30X0pa, 13.11 bubmorexa HOK
nso6apa https://m.edsoo0.ru/ff0c7126
bu6mmoreka [IOK
52 OcnoBHoe ypaBHenue MKT 13.11 https://m.edsogru/ff0c72c0
53 Pemenne 3amau 14.11
CBs13b a0COTIOTHOM TeMmepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen 15.11
MOCTYIATEIHLHOTO TEIMJIOBOTO
JIBYOKEHUS €€ YaCTHIL
55 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 15.11
o Teme "OcHoBel MKT"
56 KonTponbhas pabota no teme 50.11 bubnnorexka [JOK
"OcHoBel MKT" https://m.edsoo.ru/ffOc74f0
57 TepMoanHaMuyeckasi CUCTEMA. 50.11 bubnuorexa [IOK

3amanue BHENIHUX ycsoBuid st T /1

https://m.edsoo.ru/ff0c7838
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cucteMbl. BHenHue U BHyTpeHHME
napametpsl. [lapametpsl T]] cucremsl
KaK CpeJIHHE 3HAUCHUS BEJIMYUH,
OIKCHIBAIOIIUX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

bubmuorexa [JOK

58 Camonpou3sBodibHas penakcarus T]] 21.11 htts://m.edsoo.ru/ff0c7ae0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenp ueanbHOro ra3a B

59 TEPMOJUHAMUKE. Y CIIOBHS 22.11
IIPUMEHUMOCTH 3TOM MOJEIN

60 YpaBHeHue MeHz[eneeBa-KnalvieﬁpOHa 2211
Y BBIPQKXCHHE IS BHYTPCHHEH YHEPTHH
Bripaxkenue anst BHyTpeHHEH dHepruu

61 OJIHOATOMHOTO UJICAIBHOTO rasa. 711 bubmuorexa [JOK
KBazucrarnueckre u HeCTaTUYECKUE https://m.edsoo.ru/ff0c84ae
MPOLIECCHI
DnemeHTapHas paboTa B

62 TepMoJHaMUKe. Beruucnenue paboTsl 2711 bu6mmoreka [IOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/ff0c82ba
Iuarpamme
Tennonepenava kak crocod W3MeHEHUs

63 BHyTpeHHel 3Heprun TJl cuctemsl 6e3 28.11 bubmorexa [JOK

https://m.edsoo.ru/ff0c84ae

COBepILEHHs pabOThI

64 KoHBek1us, TernaonpoBOAHOCTD, 59.11 bubmuorexa [JOK
W3JTy4YEHHE https://m.edsoo.ru/ff0c86fc

65 KoauuectBo Temnotsl. TemmoéMKocTh 5911 bu6nmoreka [JOK

Tena. Y AaenabHas U MOJIIpHas

https://m.edsoo.ru/ff0c88be
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TEIUIOEMKOCTH BellecTBa. Y IelibHas
TEIJIOTa CTOPAHMS TOILINBA

66 Pacuér xonmyecTBa TEMIOTHI ITpU 4.1 bubnnoreka [HOK
Temonepeaye ' https://m.edsoo.ru/ffOc8a8a
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. 412 bubmuoreka [JOK
I1epBblii 3aKOH TEPMOIMHAMUKHU ' https://m.edsoo.ru/ff0c8c56
KonudecTBo TemnoTe u paboTa Kak
68 Mepbl U3MEHEHUS BHYTPECHHEH SHEPTUU 5.12 bubmorexa [IOK
p yp p ' https://m.edsoo.ru/ff0c8f6c
T]I cuctemsel
Bropoii 3akoH TepMOMHAMUKH TSI
ABHOBECHBIX M HCPABHOBECHBIX
69 P P 6.12
nporeccoB. HeobpatumocTts
MIPUPOIHBIX MTPOIIECCOB
70 [IpyuHIHAIIBL AEHCTBUSA TEIIOBBIX 6.12 bubnuorexa [IOK
mare. KITJ] ' https://m.edsoo.ru/ff0c32e2
7 Maxkcumansnoe 3HaueHue KIT. [{ukin 1112 bu6mmoreka [IOK
Kapuo ' https://m.edsoo.ru/ff0c33e6
bu6mmoreka [IOK
72 Pemenue 3amau 11.12
& https://m.edso0.ru/ff0c3508
DKOJIOTUYECKHE ACTIEKThI
73 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEIECH. 1912 bu6mmoreka [IOK
TennoBoe 3arpsA3HEHUE OKPYKAIOLIEH ' https://m.edso0.ru/ff0c3620
cpenbl
bu6mmorexa [IOK
74 Pemenue 3amau 13.12
A https://m.edsoo.ru/ff0c372e
O0o01IeHre U cucTeMaTU3alus 3HaHU|
" bu6mmoreka [IOK
75 o reme "TepmoauHamuka. Ternnossie 13.12

MAaIIHb"

https://m.edsoo.ru/ff0c39cc
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KontponbHast pabora o Teme

bubmuorexa [JOK
76 "TepmoauHaMmuka. TerioBbIe 18.12
P H" https://m.edsoo.ru/ff0c3ada
MAIIIHHBI
ITapooOpa3oBaHue U KOHIEHCAIH.
77 I/Iclr)la eII;He U KHIIEHUE. Y IeabHas 18.12 Enbmiorexa IOK
P : ’ https://m.edsoo.ru/ffOc3be8
TEIUIOTa TapooOpa3oBaHuUs
HacplIleHHbIe ¥ HEHACHIIIEHHBIC MaphI.
KauecTBeHHas 3aBUCHMOCTE INIOTHOCTH
Y JIaBJICHUS HACBIIIICHHOTO TIapa OT
78 TEMIIEPATYPHBI, UX HE3ABUCUMOCTH OT 19.12 bubmaorexa [JOK
TEPATYPEL ' https://m.edsoo.ru/ffoc3be8
00BbEMa HACHIIIIECHHOTO Tapa.
3aBHCUMOCTh TEMIIEPATyPhI KATICHHSI
OT JIaBJICHUS B JKUIKOCTH
79 Bnaxxnocts Bo3yxa. AGCooTHAs U 50.12 bubnnoreka [JOK
OTHOCHUTEJIbHAS BIA)KHOCTh ’ https://m.edsoo.ru/ff0c3be8
bubmuorexa [JOK
80 Pemrenne 3amau 20.12
A https://m.edsoo.ru/ff0c3d00
TBépnoe Teno. Kpucrammyeckue n
81 amopdHbIe Tena. AHU30TPOTIHS 25.12 bubmorexa HOK
P ' P ) https://m.edsoo.ru/ff0c3e18
CBOMCTB KPHCTAJIOB
[InaBrneHue M KpUCTAIIU3AIIHS.
82 VY nenpHas TEILIOTA IIABIEHUS 25.12 bubmaorexa IJOK
. ' ' https://m.edso0.ru/ff0c3f76
CyO6numarus
edopMaly TBEPIOIO TeIA.
Aedop P Bu6mmorexa [IOK
83 Pactsxkenue u cxxarue. Cnpur. Moaynb 26.12
. https://m.edsoo.ru/ffOc41a6
IOnra. Ilpenen ynpyrux nehopmanuii
TermoBoe pacmpeHne XUAKOCTEN U
N bubnmuotexa [JOK
84 TBEPABIX T€I. AHTAPMOHHU3M TEILJIOBBIX 27.12

KoJIeOaHMI JacTull BEIICCTBA

https://m.edsoo.ru/ff0c43d6
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85 [IpeobpazoBanue sHepruu B (ha30BBIX 712 bubmuorexa [IOK
nepexogax https://m.edsoo.ru/ff0c4502
bubmuorexa [JOK
86 YpaBHeHHe TEILIOBOrO Oanarca https://m.edsoo.ru/ff0c461a
bubmuorexa [JOK
87 Permervte saas https://m.eds00.ru/ff0c478c
[ToBepXHOCTHOE HaATSKEHUE.
88 Kanwmiapusle snenus. JlaBnenue nox
HCKPUBJICHHON TTOBEPXHOCTHIO
)kunkoctu. Popmyia Jlammaca
O06o001IeHre U CUCTEMAaTU3allisl 3HAHHUI
89 1o Teme "ArperatHbie COCTOSTHUS bubmmorexa LOK
https://m.edsoo.ru/ff0c4b74
BeliecTBa. PazoBblie nepexoibl”
KonTtponsHast pabora o Teme
90 "ArperaTtHble COCTOSIHHSI BEIISCTBA. bubmmorexa [JOK
https://m.edsoo.ru/ff0c4dc2
®dazoBble Iepexoan"
DJneKTpu3anus Tel U €€ MpOosIBICHUSI.
01 OnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsaaoB. [[poBoaHUKH,
JUAJICKTPUKU U TIOJTYIIPOBOTHUKHI
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
92 3aKOH COXpaHEHUs ANEKTPUIECKOTO
3apsa
03 Bzaumopeiictue 3apsanoB. Toueunbie
3apsasl. 3akoH Kynona
bu6mmorexa [IOK
%4 Pemerve 3a1as https://m.edsoo.ru/ffOc4fde
95 Onektpuueckoe nose. Ero neiictBue Ha bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

SJICKTPHUYCCKUC 3aps/1bl

https://m.edsoo.ru/ff0c511e

Hanpspk€HHOCTB 31eKTPUYecKOro TOJIS.
[Ipo6usriii 3apsza. Jlunuu

96
HANPSDKEHHOCTH AJIEKTPUIECKOTO TTOJIS.
OIHOPOIHOE AIEKTPUUYECKOE MTOJIE
[ToTeHunanbHOCTH
97 3JIEKTpOCTaTHYeCcKOro nojisi. PazHocts
MOTEHIIMAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEprus 3apsja B
98 3NeKTpocTaTuyeckoM mnose. [lorennnan bubmmorexa LOK
P ] https://m.edsoo.ru/ff0c570e
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJIS U
99 A3HOCTH ITOTEHIIAAJIOB IS bubnmorexa LHOK
p https://m.edsoo0.ru/ff0c5952
AIEKTPOCTATHYECKOTO OIS
[IpuHuun cynepno3unuu bubnnoreka [JOK
100 .
AIEKTPUYECKHUX TOJEN https://m.edsoo.ru/ff0c5c36
bu6nmoreka [JOK
101 Pemenue 3amau
A https://m.edsoo.ru/ff0c5c36
102 ITone Toueunoro 3apsia. [lone bubnuoreka [IOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/ffOc5efc
[Tone paBHOMEPHO 3apsHKEHHOTO IO
103 06’béMp mapa li'lone paBHOMe HO bubmmorexa [OK
y Iv) ) p . p https://m.edsoo.ru/ff0c6230
3apsHKEHHON OECKOHEUHOM MII0CKOCTH
104 IIpOoBOTHHUKY B IEKTPOCTATHYECKOM bubnnorexka [HOK
noJie. Y CJI0BUE PaBHOBECHS 3apsI0B https://m.edsoo.ru/ff0c600a
105 JIM3IIEKTPUKHY U TIOTYTTPOBOHHUKH B
AIEKTPOCTATHYECKOM I10JIC
106 Konnencarop. DnekTpo€MKOCTh



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

KOHJICHCATOPa. DIEKTPOEMKOCTb
TUIOCKOTO KOHJIEHCATOpa

107 [TapannensHOE coequHEHNE bubnnoreka [HOK
KOHJIECHCATOPOB https://m.edsoo.ru/ff0c6938
[TocnenoBarenbHOE COEIUHEHNE bubnmoreka [JOK

108
KOHJICHCATOPOB https://m.edsoo.ru/ff0c6a50

109 DHeprus 3apsHKeHHOT0 KOHJIEHcaTopa bubmorexa HOK

P P A P https://m.edsoo.ru/ff0c63b6
bubmuorexa [JOK

110 Pemterite aga https://m.edsoo.ru/ff0c64d8

111 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bu6mmoreka [IOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK

112 Pemterite aga https://m.edso0.ru/ff0c6708

113 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUI bubnuorexa [JOK
1o Teme "DieKkTpuueckoe mnoie" https://m.edsoo.ru/ff0c6820
KonTponbHas padbora no teme bubnuoreka [IOK

114
"DnexkTpuueckoe mnosie" https://m.edsoo.ru/ffOc6bcc
Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUA

115 CYIIECTBOBAHUS MOCTOSIHHOTO bubmorexa HOK

ym https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO TOKA
bu6nmoreka [JOK
116 n .H
crowmikit Toka. Hanpsikere n 3/1C https://m.edsoo.ru/ffOc6ced

117 3akoH OMa AJ1s yyacTKa LEmnHu. bubnnorexka [JOK
DNEKTPUUECKOE CONIPOTUBIIEHHUE https://m.edsoo.ru/ff0c6df2
3aBUCHUMOCTh COITPOTUBIICHUS

bu6mmoreka [IOK
118 OJHOPOJIHOTO MPOBOJIHUKA OT €r0

JJIMHBI U TUTIOIAAN MOIMIEPEUYHOTO

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c65f0
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CCUCHUA

119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bu6mmoreka [IOK
Pemmenue 3agaa https://m.edsoo.ru/ff0c7018
120 ITocnenoBarenbHOE, MApAIIEIBLHOE, bubmuoreka [JOK
CMEIIIAHHOE COEIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/ff0c7126
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnmoreka [JOK
neneii. [Ipasuna Kupxroga https://m.edsoo.ru/ff0c72c0
122 Pemenue 3amau
123 Pabora snexTpruyeckoro Toka. 3aKoH
Jxoyns —Jlenna
124 Pemenue 3amau
MOITHOCTP JEKTPUUYECKOTO TOKA.
125 TennoBas MOIIIHOCTB, BbIAEIIEMas Ha bubnmorexa LOK
https://m.edsoo.ru/ff0c74f0
pe3ucTope
bu6mmoreka [IOK
126 Pemerre 3axa< https://m.edsogru/ff0c7838
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE bubnuoteka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/ffOc7ae0
108 3akoH Oma JlJ'IiI MIOJIHOM (3aMKHYTOI)
AIEKTPUYECKON 1IeTTH
129 Pemenue 3amau
bu6mmoreka [IOK
130 MOIIHOCTE HCTOMHHKA TOKA https://m.edsogru/ff0c84ae
bu6mmoreka [JOK
131 Koporkoe sambikanue https://m.edsogru/ff0c82ba
132 Konpnencarop B Lienu nocTOsIHHOTO bubnnorexka [JOK
TOKa https://m.edsoo.ru/ff0c84ae
133 Pemenne 3amau bubmunoreka [JOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

https://m.edsoo.ru/ff0c86fc

Pemenue 3agau no reme "IlocTostHHBIM bubnmoreka [JOK
134 .
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/ff0c88be
Pemenue 3agau no teme "llocTostHHBIN bubnuorexa [JOK
135 . |
ANEKTPUYECKUN TOK https://m.edsoo.ru/ffOc8a8a
Pemenwne 3agau mo teme "IlocTossHHBIN bubnuorexa [JOK
136 .
ANIEKTPUYECKUM TOK" https://m.edso0.ru/ff0c8c56
O0o01IeHre U cHCTeMaTU3alus 3HAaHUH
137 1o Teme "IIoCTOSTHHBIN 3JEKTPUUCCKUN bubmorexa LHOK
" P https://m.edsoo.ru/ff0c8f6c
TOK
138 KoHnTposipHas padboTa mo Teme
"TTocTosIHHBIN AMEKTpUYECKUIl TOK"
DIeKTpuUecKasi MPOBOAUMOCTD
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKUN bubmorexa HOK
P HHECTE. P https://m.edsoo.ru/ff0c32e2
TOK B MeTayu1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOpPaxX U
140 acnn:BaX BJIEKT OJ'II/ITIz)B 3aIfOHLI bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0c33e6
®Dapages 175 IEKTPOIU3a
bu6mmorexa [IOK
141 i !
DneKTpuUecKuii ToK B razax. [lnaszma httos://m.edsoo.ru/f0c3508
142 DNEKTPUYECKUN TOK B BaKyyMe. bubnnorexka [JOK
BakyymHble mpuGopsl https://m.edsoo.ru/ff0c3620
143 DIIeKTPUUECKHUI TOK B bubnmnorexa [JOK
MOTYTPOBOTHUKAX https://m.edsoo.ru/ff0c372e
bubmuorexa [JOK
144 IT
OJIYITPOBOTHUKOBBIE TTPUOOPHI https://m.edsoo.ru/ff0c39cc
145 Ou3nyeckuil NPakTUKyM IO TeEME bubnuorexa [IOK

"M3mMepeHune cuiibl TOKa U HAMPSKEHUS

https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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146

147

148

149

B LIENIY MIOCTOSIHHOT'O TOKA P IIOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX
W3MEPUTEIILHBIX PUOOPOB" WK
"3HaKOMCTBO C ITU(POBOM
nabopaTtopueii o ¢puzuke. [Tpumepsl
U3MEpeHUs PU3NICCKUX BEITMYUH MIPH
IIOMOIIN KOMITbIOTEPHBIX JATYUKOB"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKECHHUS C LIEJIbIO ONpeaeTIeHUS
MI'HOBEHHOH ckopocTh"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHune ycKopeHus rnpu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOM IIJIOCKOCTH"
i "VccaemoBanne 3aBUCUMOCTH
MyTH OT BPEMEHHU NPHU
PaBHOYCKOPEHHOM JIBH>KCHUU"

Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafeHus" win "M3ydeHue aBUKeHUsS
Tena, OpOIIEHHOTO TOPU30HTAIBHO"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3y4yeHne OBUKEHUS Tema 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJTyJIIO
ckopocthio" wim "HMccnenoBanue
3aBHCUMOCTH NEepHOJia 00paleHHUs
KOHUYECKOI0 MasiTHUKa OT €ro
napameTpoB"”

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

150

151

Pu3n4eCKui IPAKTUKYM 110 TEME
"NU3Mepenne paBHOJAEHCTBYIOIIEH CHJTbI
U JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mmockoctr" uiu "[IpoBepka runoTe3sbl
0 HE3aBHCHUMOCTH BPEMEHH JIBH>KCHHS
Opycka o HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE
¥ pE3WHOBOM 00paslie, OT UX
nepopmanun” wim "M3ydenne
JIBUKCHHSI CHCTEMBI TEJ1, CBSI3aHHBIX
HUTBIO, ICPEKUHYTON Yepe3 JIETKHiA
010K"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el18

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76

152

153

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMUMHE YIJIOBOTO KO3 uirienTa
3aBucumoctd Frp(N)" mnu
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
KO3 PHULHEHTOM TpeHUs" UITN
"N3y4yeHne IBUKEHMSI IPy3a Ha Bally C
TpeHueM"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue yclIOBUN paBHOBECHUS
TBEPAOTO TeJIA, UMEIOILETO OCh
BpaieHus" unu "Konctpyuposanue
KPOHUITEIHOB M pacy€T CUII

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTH TBEPJOTO TEIIA,
HMMEIOLIETr0 IUIOMA/b OMOPhI"

154

Pu3n4eCKu IPAKTUKYM 110 TEME
"N3MepeHune UMITyJibca Tena Mo
TopMo3HOMY nyTu" uin "M3mepenune
CHJIBI TSITH, CKOPOCTH MOJEIU
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUs
MMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHUs!
UMITYJIbCA IPU YIIPYTOM
B3aumoeiicteun" wiu "M3mepenue
KMHETUYECKON IHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

155

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUIECKOTO
npouecca (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOH
nabopatopun)" win "U3yuenue
M30X0pHOTro npouecca" nim "HU3ydenne
u3o0apHoro npotecca" uinn "llpoBepka
YPaBHEHHUS COCTOSHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

156

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkoctu"
nn "UccnegoBanue npouecca
OCTBIBaHMS BEUIECTBA" WM
"HccnenoBanue aquabaTHOTO
nporecca” win "N3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

B3aUMOCBSI3M SHEPTUU
MEXXMOJIEKYISIPHOTO B3aUMOJICHCTBUS
Y TeMrepaTypbl KUTIEHUS )KUAKOCTEH"

157

Pu3n4eCKu IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCTIapEHUs KUIKOCTEH" Uin
"U3mepenue yieabHOM TemI0Thl
raByieHus apaa’ win "M3ydyenue
CBOMCTB HAaCBIIICHHBIX NTApOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomernienuun". U3mepenue

K03 pHIHeHTa MTOBEPXHOCTHOTO
HATSHKEHUS

158

159

dusnueckuil NpakKTUKYM 10 TEMe
"HaGnronenue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy9eHHS CBETOAMOA" WIN
"N3y4yeHue npoTeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcarop" win
"Pacnipenienenue pasHocTu
MNOTEHIMAJIOB (HAMPSKEHHs ) TPy
MIOCJIEI0BATEIBHOM COEINHEHUN
KOHJEHCAaTOpoB"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue cMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIN
"N3MepeHue yaeapHOro
CONPOTHUBIICHUS TPOBOJHUKOB" WIIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

"HccnenoBaHue 3aBUCUMOCTH CUJIEL
TOKa OT HAIPSDKCHUS JIJIs JTAMITBI
HakaauBaHusa"

160

161

Pu3n4eCKu IPAKTUKYM 110 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsiia 0OJHOBAJIEHTHOTO
noHa" wiu "Uccnenosanue
3aBHCHUMOCTH COIIPOTUBJICHHUS
TEPMOPE3UCTOPA OT TeMIepaTyphl" WK
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTepUCTUKHU auoaa”

PesepBuslit ypok. O60011eHNE U

cUCTEMAaTH3alUA 3HAHUH 110 TEME
"Kunemaruka"

162

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"Inaamuka"

163

164

165

166

PeseprubIit ypok. O6001IEHNE U
cucreMaru3anus 3HAHHUHU 110 TEME
"Cratuka TBEpa0TO Tena"

PesepBHslit ypok. O600111eHNE U
cCHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHBI COXpaHEHUsl B MEXaHUKe"

PesepBHslit ypok. O6001IeHNE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOM
Teopun"

PesepBHslit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAaHUH 10 TeMe

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

"TepmoanHamuka. TernnoBbie
MaluHbl"

PesepBHeiit ypok. O600ICHHE U

167 CUCTEMAaTHU3alMs 3HAHUH 110 TEME 1 bubmuorexa [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/ff0c570e
®dazoBble Iepexon"

PesepsuEblil ypok. O0001IIEHHE U

168 CI/ICTIe)MaTI/BZp Hst 3HaHHI;H 110 TEME 1 Bubmaorexa ITOK

" B " https://m.edso0.ru/ff0c5952
DIIEKTPUUYECKOE TT0JIE
PesepBHEblil ypok. O0001IIEHHE U

169 CI/ICTEM&TI/ISZP s 3HaHI/II§l 10 TEME 1 Bubmorexa ITOK

" Lj . https://m.edso0.ru/ff0c5¢36
IToCTOSIHHBIN JIEKTPUUECKUNA TOK
PesepBHEblil ypok. O0001IIEHHE U

170 CI/ICTEM&TI/ISZP s 3HaHI/II§l 10 TEME 1 bubnmorexa LHOK

" B " https://m.edso0.ru/ff0c5¢36
Toku B pa3IuyHBIX cpenax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

11 KJIACC

Konu4yecTBo yacos Aara usyenus JIEKTPOHHEIC
Ne Tema ypoka undgposbie
n/n Beero Kontponbnbsie IlpakTnyeckue 11A 11B o0pasoBaTejbH
padoThI padoTshI ble pecypcsl
B3anMozencTere ocTOsTHHBIX 04.09
1 MarHMTOB U IIPOBOJIHUKOB C 1 01.09
TOKOM. MaruuTHoe 1osie.
I'unore3za Amrmepa
BexTop MarHuTHOM UHAYKIIHH. 04.09
5 [TpuHIHN cynepnf)e.nmm 1 01.09
MarHMTHbIX nosie. JIunum
MarHMTHON MHYKIIUU
3 MarsuTHO€ 1noJ€e IPOBOJHUKA C 1 04.09 06.09
ToKOM. OmBIT DpcTena
4 Cuna Amnepa, €€ HanpaBJIEeHUE 1 06.09 06.09
U MOJZlyJIb
5 Pemenue 3anau 1 06.09 07.09
IIpumenenue 3akoHa Amnepa. 11.09
6 ONEeKTPOU3MEPUTENBLHBIE 1 08.09
prOOpbI
Cuna JlopeHna, e€ HanpaBiieHHE 11.09
7 U MOJyJIb. {[BI/I)KCHI/IC 1 08.09
3apsHKEHHON YaCTHUIIbI B
OJIHOPO/JIHOM MarHUTHOM I10JIE
8 Pemenue 3amau 11.09 13.09
9 Pa6ora cuel Jlopenia 13.09 13.09




10 Pemenne 3amau 13.09 14.09

MaruuTHOE II0JIE B BEIIIECTBE. 18.09
11 deppoMarHeTuky, napa- u 15.09

UaMardeTUKU

OCHOBHEBIE CBOMCTBA 18.09
12 (heppoMarHeTuKoB. 15.09

[IpumeHnenne GpeppoMarHeTHKOB

Permrenue 3agad mo reme 20.09
13 . . 18.09

MarxutHoe 110J1€

Pemenne 3amau mo reme 20.09

14 . . 20.09
MarauTHOe noJje

SIBrIeHME IEKTPOMArHUTHOU 21.09
15 unaykuuu. [ToTok BekTopa 20.09

MarHuTHON MHIYKIIUH
16 O1C nnaykuuu 22.09 25.09

3aKOH AJIEKTPOMArHUTHOM 25.09
17 22.09

naaykunn Gapanes

BuxpeBoe anekTpuyeckoe moijie. 27.09
18 P P 25.09

Toxku dyko

9J1C un WU B IBYOKYIIAXCS 27.09
19 A AV g ym 27.09

MIPOBOTHUKAX
20 Pemenne 3amau 27.09 28.09
21 [IpaBumno Jlenna 29.09 02.10

NunyktuBHOCTE. Katymka 02.10
22 WHIYKTUBHOCTH B LTI 02.10

MMOCTOSIHHOTO TOKa

SIBneHue caMmonH nu. OJ1C 04.10
23 Ay, I/ 04.10

CaMOMHAYKIINN




24

9Hepm;1 MAar"auTHOI'O ITOJIA
KaTyHIKU C TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

04.10

04.10

25

26

27

Pemenune 3amaq

O0001IeHre B CUCTEMATH3aIUs
3HAHWH 10 TEME
"DnexkTpoguHamMuka"

KontponbHas paboTa mo teme
"DnexkTpoguHaMuka"

06.10

06.10

09.10

05.10
09.10

09.10

28

KoneOarensHas cucrema.
CBo0OoubIe KOJIeOaHu .
I"apmonnueckue KoneOaHus

11.10

11.10

29

30

31

Kunemaruueckoe u
JIMHAMUYECKOE OIMUCAHUE
KOJIe0aTENbHBIX ABMKECHUN

DHEPreTUYECKOE OIUCAHKE.
BrIBOI IMHAMHYECKOTO
OTHMCaHUS TAPMOHHYECKHUX
Koje0annii U3 ux
3HepFeTI/I‘ICCKOFO n
KHNHEMATHUYCCKOT O OITMCAHUA

Ammuintyna u ¢da3za xonedbaHui

11.10

13.10

13.10

11.10

12.10

16.10

32

[Tepuon u yacTora KoJieOaHUH.
[Teproa ManbIx cBOOOTHBIX
KoJeOaHuil MaTeMaTUYECKOTO
MasTHUKA. [leproa cBOGOTHBIX
KoJe0aHui MPYKUHHOTO
MasiTHUKA

16.10

16.10




33

3aryxaromue KoieOaHusl.
BriHyX1eHHBIE KOJICOaHMSI.
Pe3onanc

18.10

18.10

34
35

ABTOKOJICOaHUSA

Pemrenue 3amau

18.10
20.10

18.10
19.10

36

VYpoxk-koHpepeHuus
"MexaHnueckue KoueOaHus B
MY3bIKaJIbHbIX HHCTpYMEHTaX"

20.10

23.10

37

38

39

40

O000111eH1E U CUCTEMATHU3ALIS
3HAHUH 10 TEME
"Mexannueckue konedanus"

9J'IeKTp0Mal"HI/ITHHC KoJIEOaHHSL.

KonebaTtenbHbIit KOHTYD

®opmyna Tomcona. Cs3b
aMIUTUTY/BI 3apsiia
KOHJICHCATOPa C aMILIUTY/I0H
CHJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpE

3aKOH COXpaHEHUS SHEPIUHU B
ueaIbHOM KoJie0aTeIbHOM
KOHTYpE

23.10

25.10

25.10

27.10

23.10

25.10

25.10

26.10

41

3aTyxaromue
AJEKTPOMAarHUTHbIE KOJIeOaHusl.
BeiHyX1€HHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

27.10

27.10

42

[IepemennsbIi TOK. Pezucrop u
KOHJIEHCATODp B LI
IIEPEMEHHOT0 TOKa

30.10

30.10




43

KaTymKa WHIAYKTUBHOCTU B
LEIU IIEPEMCHHOI'O TOKaA

01.11

30.10

44

45

46

3axoH OMa 1Jis1 2JIEKTPUYECKON
LEMNH EPEMEHHOT0 TOKa

MOoIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JIEUCTBYIOIIECE
3HAYE€HUE CUJIBI TOKA U
HaIpsHKEHUS

Pe3onaHc B asiekTprYecKoi
e

01.11

03.11

03.11

01.11

01.11

02.11

47

48

49

50

Pewenne 3anau

WneansHbIi TpanchopmaTop.
[TpousBoacTBoO, epenaya u
noTpeOIeHne SIEKTPUICCKON
JHEPTUH

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJCTBE JIEKTPOIHEPTUH.
KynpTypa ucnons3zoBanus
BJIEKTPOIHEPIUU B
MOBCEIHEBHON KU3HU

Pemenue 3agau

07.11

08.11

08.11

10.11

07.11
07.11

08.11

08.11

51

52

53

Pemenue 3agau

O0o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH T10 TeMe
"DNeKTpOMarHUTHbIE
Koneoanus"

MexaHU4eCcKH€e BOJIHEI.
XapaKTepI/ICTI/IKI/I MEXaHNYCCKUX

10.11

13.11

15.11

09.11
13.11

13.11




BOJIH

54
55

CBoiicTBa MEXaHNYECKUX BOJIH

3ByK. XapaKTEepUCTUKH 3ByKa

15.11
17.11

15.11
15.11

56

57

Wudpa3Byk U yInbTpa3ByK.
[ITymoBoe 3arpsi3HeHHE
OKpY>Karollen cpeibl

Pemrenue 3amau

17.11

20.11

16.11

20.11

58

DNEeKTPOMarHUTHHIE BOJIHBI.
N3nydyenue 351eKTpOMarHuTHBIX
BOJIH

2211

20.11

59

60

61

62

63

3Hepr1/m BHGKTpOMaFHI/ITHI)IX
Boira. CBoiicTBa
3HeKTpOMaFHI/ITHI>IX BOJIH

[Ikana 351eKTpoMarHuTHBIX
BOJH. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[TpuHIMIIBI paTUOCBSI3U U
TeneBusieHus. Panuonokarusi.
DNeKTpOMarHuTHOE
3arpsi3HEHUE OKpPYKaroLen
Cpenbl

KonTponbHas pabota mo Teme
"Konebanus u BOTHBI"

Caert. 3aKOH MPSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBETa

22.11

24.11

24.11

27.11

29.11

2211

22.11

23.11

27.11

27.11

64

Pemenue 3aga4 Ha npyuMEHEHNE
3aKOHA MPSIMOJIMHEHHOTO

29.11

29.11




pacnpocTpaHeHus CBeTa

65

66

67

68

Otpaxenue cBera. [Lmockoe
3epkao. Cdepuueckoe 3epKaio

[Ipenomnenue cBera.
AOCOJIFOTHBIM U OTHOCUTEIIbHBIN
MOKa3aTesb MPEJIOMIICHHUS.
[TonHnoe BHyTpeHHEE
orpaxxeHue. IIpenenbHbIi yroiu
MIOJTHOTO BHYTPEHHETO
OTpaXKEHUS

Pemenue 3a1a4y Ha mprUMeHEHHE
3aKOHOB OTPAXKECHUS U
MIPEJIOMJICHUS CBETA

Xox jiydeil B mpu3Me.
Hucnepcus cBera. CrnoxxHbIN
cocraB Oenoro csera. L[er

01.12

01.12

04.12

06.12

29.11

30.11

04.12

04.12

69

JInH3bl. @OKYCHOE pacCTOSIHUE
U ONTUYECKAs CUJIa JIMH3BI

06.12

06.12

70

71

72

[Toctpoenue n3odpaxeHuii B
JIMH3aX U UX CHCTEMaXx.
YBenuueHue JIMH3bI

Pemenue 3a1au Ha nocTpoeHue
M300paXEHU, MOIy4aeMBbIX C
IMOMOILBIO JTUH3

I'ma3 xak onTu4deckas cucrema

08.12

08.12

11.12

06.12

07.12

11.12

73

Pemenue 3anau. [Ipenesnst
MIPUMEHUMOCTH
r€OMETPUUYECKON ONTHUKHI

13.12

11.12




74 CKopocCTh CBETa U METO/IbI €€ 13.12 13.12
U3MEpEeHUs
75 Hucnepcus cera 15.12 13.12
76 HNutepdepennus ceera 15.12 14.12
KorepeHTHBIE HCTOUHUKH. 18.12
77 YcnoBus HaOIOICHUS 18.12
MaKCHUMYMOB U MUHUMYMOB
78 Pemenue 3amau 20.12 18.12
79 [Tpumenenne uHTEpHEpEeHIINN 20.12 20.12
80 Judpakuus cBeTa 22.12 20.12
JludpakuronHas pemeTka.
81 VcaoBue HAOIIOAEHUS TIIaBHBIX 22.12 21.12
MaKCHMYMOB
82 Pemenwue 3amau 25.12 25.12
83 ITonepeyHOCTH CBETOBBIX BOJIH. 7.1 25.12
[Tonsapuzanus cera
84 Pewenne 3anau 27.12 27.12
85 CBeToBbI€ ABJIEHUS B IPUPOJIE 29.12 27.12
86 O606HvleHI/Ie u CI/{'CTeMaTI/IBaI_[I/ISI 29,12 28.12
3HaHuil no teme "OnTuka"
87 KonTponbhas padota no teme
«Onrtuka»
['paHuIBl TPUMEHUMOCTH
88 KJTACCUYECKON MEXaHUKH.
3aKOHBI JIEKTPOIUHAMUKHU U
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 IToctynatel cienuanbHON




TCOPHUU OTHOCUTCIIbHOCTHU

[IpocTpancTBEHHO-BpEMEHHOM
untepsai. [IpeobpazoBanus
Jlopenua. Ycinosue

90 MPUYUHHOCTH.
OTHOCHUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHHU U COKpAIICHUE JJTHHBI

01 DHeprus U UMITYJbC
PEIATUBUCTCKON YaCTHUIIBI
CBsI3b MacChl C SHEpPrUeH U

92 UMITYJIECOM PENSTUBUCTCKON
YACTHIIBI. DHEPTHS TTOKOS

03 PaBHOBECHOE TerioBOE
U3ITy4yeHue

9 3akoH cMmenicHus Buaa

95 I'unote3a M. [linanka o kBaHTax.
®DOTOHBI

96 DHeprust ¥ UMITYIIbC POTOHA
®oroadpdext. OnbiTe A. T

97 CrosteToBa. 3aKOHBI
dboTorddexra
VYpaBHeHue DitHIITeHA 151

98 ¢doroaddexra. "Kpacnas
rpanuna” goroaddexra

99 JaBnenue cBera. Onbithl [1. H.
Jlebenena

100 BosHOBEIE CBOMCTBA YaCTHI]




Bonnsl ne bponns. JInuna
BOJIHBI Jie bpoiiis u pa3zmepsl

101
o0acTu JoKaIu3aluu
JBUKYIIEHCS YaCTHUIIBI

102 KopnyckynsipHO-BOIHOBOU
Tyalu3M

103 Judpakius 3JeKTPOHOB Ha
KpHUCTaJax
Crneuunduka usmepeHuit B

104 MI/IKpOMI/Ipei. COOTHf)IHeHI/IH
HeomnpeaenéHHoCTeN
I'eitzenbepra

105 Pemenue rpadguueckux 3agau

106 Pemenne pacuéTHbIX 33124
KonTponbnas pabota mo Temam:

107 "OcuoBel CTO",
"KopnyckynsipHO-BOIHOBOMN
ayanusm"
OnBITHI IO UCCIIEOBAHUIO

108 cTpoeHus aroma. [Inanerapnas
MoJienb aToMa Pesepdopaa

109 [Tocrymater bopa
Bunsl ciektpos. Criektp

110 YPOBHE 2HEPTUU aTOMa
BOZOpOJA

111 CrioHTaHHOE U BBIHY)XKJICHHOE
U3Iy4YeHUE CBEeTa

112 Jlazep




113

Hyxnonnas monens siapa
I'eitzenOepra-MBanenko. 3apsi
Y MaccoBO€ YHUCIIO SApa.
N3oTonbl. PagnoakTMBHOCTH

114

115

116

3aKoH paIMOAKTUBHOTO
pacnana. CBoiicTBa
MOHU3UPYIOUIETO U3ITYUCHHUS.
Bnusinue pagunoakTHBHOCTH Ha
KUBBIE OpTraHU3MBI.
JozumeTpus

DHeprusi CBSI3u HYKJIOHOB B
snape. Snepnsie cuibl. Jledekt
Macchl Sapa. SnepHble peakuuu.
SAnepubie peakTopsl. [Ipobiembr
YIPABISIEMOT0 TEPMOSIEPHOTO
CUHTE3a. DKOJIOTHYECKUE
ACIIEKThI Pa3BUTHUSA SICPHOU
SHEPreTUKHU

MeTtobl perucTpanyy u
HCCJIEIOBAHMSI 2JIEMEHTAPHBIX
yactull. DyHaaMeHTaJIbHbIE
B3auMoAecTBUA. bapnonsl,
ME30HBI U JIEITOHBI.
[Ipencrasnenne o CtanpapTHOU
Mozenu. KBapk-riatooHHast
MOJIETb aIpOHOB

117

®du3uka 3a npeaeaaMu
CrannmaptHoit monenu. Témuas
MaTepus U TEMHAs SHEPTHUS.




EnuncTBO m3ndeckoil KapTHHBI
Mupa

118

119

120

121

122

123

OTansl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTpPOHOMUU

[TpMEHHMMOCTh 3aKOHOB
(bu3uKH 1151 O0BACHEHUS
MPUPOJIBI KOCMHYECKUX
00BEeKTOB. MeTO 1Bl
ACTPOHOMHUYECKUX
HCCIICAOBAHUIA

CoBpeMeHHBIE ONITUYECKHE
TEJNIECKOIIbI, PaJHOTEIICCKOIIBI,
BHeaTMOC(epHasi aCTPOHOMHUS

Bun 3Bé31H0r0 Heoda.
Co3sBe3aus, apKue 3BE3/bI,
IUTIAHETHI, X BUAUMOC
JIBHKCHUE

Conneunas cucrema. CoJrHIIE.
ConHedHast aKTUBHOCTb.
Ucrounnk snepruu ConHua u
3BE3]

3BE31bI, UX OCHOBHBIE
XapaKTepucTHKu. Jluarpamma
"CHeKTpaJIbHBIN KJ1acc —
CBETHMOCTB"

124

3Be3IbI TJIaBHOM
IIOCJIEJOBATEILHOCTH

125

BuytpenHee cTpoeHue 3BE3 .




CoBpeMeHHbIE NPEACTABICHUS O
MIPOMCXOXKACHUH M SBOJIIOIIHH
CouHiia 1 3B631. DTallbl )KU3HUA
3BE3]T

126

Mnuneunsiii [1yte — Hama
l'anakTuka. Tunel rajakTvk.
UeEpnbie AbIpbI B pax
rajakTHK

127

Bcenennas. Paciumpenne
Bcenennoii. 3akon Xa006ma.
Teopus bosbmoro B3peiBa.
PenukroBoe n3imyuenue

128

129

MacmraGHast CTpyKTypa
Bcenennoii. Meraranaktuka

Hepeménnsie nmpobieMbl
aCTPOHOMUU

130

131

@U3NYECKUI PAKTUKYM T10
teme "HccaenoBanue
MarHUTHOTO MOJISI TOCTOSHHBIX
marauToB' unn "MccnemoBanue
CBOWCTB (peppOMarHeTUKoB"
nnu "HcciaenoBanue aeiicTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

Pu3NYECKUl NPAKTUKYM 10
teMe "M3mepenne cuiibl
Awmnepa" win "Usyuenune
3aBUCHUMOCTH CHJIBI AMIIepa OT
cuibl Toka" wim "Onpenenenue




MarHMTHOM MHAYKIIMHU Ha
OCHOBE U3MEPEHHUSI CUJIbI
Awmmnepa"

132

Pu3NYECKUl IPAKTUKYM 110
teme "HccaemoBanue SIBICHUS
3JEKTPOMArHUTHOM MHIYKIUK"
iy "OnpeneneHne HHIYKIHU
BUXPEBOTO MAarHUTHOTO 101"

133

Pu3NYECKUl NPAKTUKYM 110
teMe "HccnenoBanue siBIEHUS
camounaykiuu'" i "Coopka
MOJIETIH 3JIEKTPOMArHUTHOTO
reHeparopa"

134

@u3NYECKUl NIPAKTUKYM 110
teMe "M3mepenue nepuona
CcBOOO/IHBIX KOJIeOaHU
HUTSHOTO U MIPYKUHHOTO
MasATHUKOB"

135

@uU3NYECKUl NPAKTUKYM T10
teme "[IpeoOpa3zoBanue SHEPTUN
B [IPYKMHHOM MasiTHUKE"

136

@uU3NYECKUl NPAKTUKYM T10
teme "HccnenoBanue
MIEPEMEHHOT0 TOKa Yepes
OCIeA0BaTEILHO COCAUHEHHDBIC
KOHJICHCATOp, KaTyLIKY U
pesucrop" nnu "HccnenoBanue
paboThI HICTOYHUKOB CBETA B
LIETIH [TePEMEHHOr0 ToKa"




137

Pu3NYECKUl IPAKTUKYM 110
teme "M3yuenue napameTpoB
3BYKOBOU BOJIHBI"

138

Pu3NYECKUl IPAKTUKYM 110
teMe "M3mepenune nokaszaTeins
MpEJIOMJICHUS CTEKIIA" WK
"[Tonyuenue n3o0paxeHus B
CUCTEME U3 INIOCKOTO 3epKajia U
JUH3BI"

139

140

141

142

@u3NYECKUl NIPAKTUKYM 110
teme "HccnenoBanue
3aBHUCHUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha
MPUMEPE KUJIKUX JIMH3)" WK
"N3mepenue GoKycHOTO
paccTOsSHUS PACCEUBAOILINX
uH3"

Pu3nuecKnil NPaKTUKYM 110
teme "Habnronenue
IuQpakuuu, UHTepEpeHH U
MoJisipu3anuu ceera”
Pu3nuecKnil NPaKTUKYM 110
teMe "OnpeneneHue UMITyJIbca
Y HEPTUM PENATUBUCTCKUX
yactull (1o ¢otorpadusim
TPEKOB 3apsKEHHBIX YacTHUI B
MarHuTHOM ToJe)"

Pu3nYeCcKuil IPAKTUKYM I10
Teme "M3mMepeHne nocTostHHOM




143

144

145

IInanka Ha OCHOBE
uccaenoanus Gorodddexra"
ninu "Uccienosanue
3aBUCHMOCTH CHJIBI TOKa Yepe3
CBETOJIUO]I OT HANpsKeHUs"

Pu3NYECKU IPAKTUKYM 110
teme "MccaegoBanue cekTpa
pa3peKEHHOI'0 ATOMAPHOTO
BOJIOPOJIa U U3MEPEHUE
nocTostHHOW Punbepra"

@uU3NYECKUl IPAKTUKYM I10
TteMme "Uccnenosanue
paanoaKTUBHOTO JOHA C
KCIOJIb30BAaHUEM JO3UMETpa"
nnu "M3ydeHue noriouieHus
OeTa-yacTull aTFOMUHIEM "

Pu3nYecKnil NPaKTUKYM I10
teme "HaOmroieHus 3BE3HOTO
Heba HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUH
JUISL OIIPEICIIEHUS MTOJIOKEHUS
HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE
co3Be3ausi CeBepHOro
MOJIyIIApHs U ApKHE 3BE3bI"
win "Habmoenns B Teneckor
JlyHsl, 1aHET, TYMAHHOCTEN U
3BE3IHBIX CKOIUIEHUN"




146

147

148

O00011IeHNE U CHCTEMATHU3ALIHS
3HaHui. Ponb pus3uku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON
1 dTUYECKOH chepax
JIeITEIILHOCTH YeJIOBEKa

O06001IeHNe U CUCTEMATU3AIIHS
3HaHui. Posb 1 MecTo pu3NKu 1
aCTPOHOMHUU B COBPEMEHHOM
HAy4YHOU KapTHUHE MUpa

O06o0meHne 1 cucTeMaTHU3aIus
3HaHU#. Posb pusnueckoi
Teopuu B (GOPMUPOBAHUH
MpEeACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHUpPA, MECTO
(bu3HYECKOI KapTUHBI MHpa B
o011eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

149

150

O0001IeHrE U cCUCTEMAaTU3 AU
3Hanui mo reMe "Kunemaruka"

O000I11IeHNE U CUCTEMATHU3AIUS
3ganui o reMe "Kunematuka"

151

152

153

O06o001IeHre U CUCTEMaTU3AIIHS
3HaHui no teme "/[uHamuka"

O000I11IeHIE U CUCTEMATHU3ALIUS
3HaHui mo reMe "CraTtuka
TBep0TOo Tena"

O0001IeHrE U cCUCTEMAaTU3 AU




3HaHUH N0 TeMe "3aKOHBI
COXpaHEHUs B ME€XaHUKe"

154

O0o0011IeHNE U CHCTEMATH3ALIHS
3HaHui 1o Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON
teopun"

155

156

157

158

O0001IeHEe B CUCTEMATH3aIUs
3HAHUH T10 TEME
"Tepmoaunamuka. TeraoBbie
MaIIvHb"

O000I11IeHIE U CUCTEMATHU3AIUS
3HaHUM 1Mo Teme "ArperaTHble
cocTosHUS BemecTBa. Pa3oBbIe
nepexonr"

O00011IeHIE U CUCTEMATU3AIUS
3HAHWH 10 TEME
"OnexTpuueckoe noiue"
O06o001IeHNEe U CHCTEMATH3ALIHS

3HaHUH 110 TeMe "[locToSHHBIN
ANEKTPUYECKUH TOK"

159

O0001IeHre U CUCTEMAaTU3 AU
3HaHu# 110 Teme "Toku B
pa3Iu4YHBIX cpenax”

160

161

O0001IeHre U CUCTEMAaTU3 AU
3HaHui 1o Teme "MardutHoe
noje"

PesepBHelit ypok. O6001IeHNHE 1
cUCcTEeMaTHU3allus 3HAaHHI 110




TeMe "DJIEKTpOMarHUTHast
UHAYKIUA"

162

PesepBHelit ypok. O000IICHHE 1
CHCTEMAaTH3aINsI 3HaHUH 110
TeMe "MexaHu4decKue
KoJyie0aHus"

163

164

165

166

PesepBubIil ypok. O600111IcHIE 1
cUcTeMaTu3alus 3HaHUI 10
TeMe "DJIEKTPOMAarHUTHbIE
KoseOaHus"

PesepBHrlit ypok. O60011eH1Ee 1
cHCTEMAaTU3alMs 3HaHUH 110
TeMe "MexaHudeckue u
3JIEKTPOMAarHUTHHIE BOJIHBI"

PesepBHrliit ypok. O60011eH1Ee 1
CUCTEeMaTH3alusl 3HAaHUH 10
teme "OnTtuka"

PesepBHelit ypok. O60011IeHNE 1
cHCTEeMaTHU3allus 3HAaHHI 110
teme "OcHoBbl CTO"

167

PesepubIiil ypok. O6006111eHIE 1
cHCTEeMaTH3aInsI 3HaHUH 110
teMe "KopnyckymspHo-
BOJIHOBOM yanusm"”

168

PeseprubIil ypok. O60061eHIE 1
cUCTEMaTH3aInsI 3HaHUH 110
teme "dusuka aroma"

169

PesepBHelit ypok. O6001IeHNHE 1




cucTreMaTu3alus 3HaHuH 110
Teme "®dusrka aTOMHOTO si7pa u
3JIEMEHTAPHBIX YacCTHUIL"

PesepBHelil ypok. O000IICHHE 1

170 cHCTEMAaTH3aIs 3HaHUH 110 1
Teme "DneMeHTHl acTpodu3uku”
OBIIEE KOJIMUECTBO YACOB I10
. 170 16

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






