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[Iporpamma 10 ¢Qu3MKe Ha YpOBHE CpeaHEro o0Iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHMW U TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiabHOM mnporpammel, npeacraBieHHbix B I'OC COO, a
Takke ¢ yuérom deneparbHOi pabodeil mporpaMmMbl BocnuTaHus ¥ KoHrenmu
npenojiaBanus yueonoro npenmera «dusuka» B 00pa3zoBaTENIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ ®denepanuu,  peaNu3yOMMX  OCHOBHBIE  00pa3oBaTeIbHBIC
MIPOTPaMMBL.

[Iporpamma o usuke onpesenser o0s3aTeIbHOE MPEIMETHOE COIePKaHHE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3/IENIOB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaroIMXCA.
[Iporpamma 1o ¢u3mke maét mpeacTaBiICHUE O IENSIX, COACP)KaHWM, OOIICH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera «Pu3rkay Ha yriayOoaéHHOM YpOBHE.

N3ydenne kypca Quinkud yriayOJIEHHOTO YPOBHSI IMO3BOJISIET pPean30BaTh
3a/1a4u MPO(PECCHOHATILHON OPHEHTAIINH, HAPABICHO HA CO3/IaHUE YCIOBUU IS
MPOSIBJICHUSI CBOMX MHTEJUICKTYyaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOy4JaronMmcsi, KOTOpble HEOOXOJIMMBI JJid MPOJOKEHHs oOpa3oBaHUs B
opraHu3anuax MpodecCUOHATBHOTO O00pa3oBaHUsl IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CHEIUATBLHOCTSIM.

B nporpamme 1m0 (¢usMKe ONpENensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHHMSI Kypca (PM3HKK Ha YPOBHE CPEIHEro OOIIEro 0Opa3oBaHus: TUYHOCTHEIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrmiyOiaéHHoM  ypoBHe). Hayuno-
METO/IOJIOTHYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBaHWI K JUYHOCTHEIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4YaroIIUXCs, OCBOMBIIUX
nporpaMMmy 10 (u3MKe Ha YypOBHE CpelHero ooOmero oOpa3oBaHHs Ha
yIIIyOIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESATEILHOCTHBIN MOAXO/I.

[Iporpamma no pu3uke BKIIOYALT:

IUIAaHUPYEMbIE pEe3yJIbTaThl OCBOCHUS Kypca (PU3MKM Ha YriayOnEéHHOM
YpOBHE, B TOM YHCII€ IPEIMETHBIE PE3YJILTATHI M0 F0JIaM 00yUYEHUS;

cojiepKaHue yueOHoro npeamMera « Ou3ukay Mo rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPHUMEPHBIN XapakTep W MOXKET ObITh
MCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU ISl COCTABIICHUSI CBOMX pabOUUX MPOTPAMM.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUYHUTENEH U
MPEJOCTABISET BO3MOXKHOCTH JJISI pealiu3allid  Pa3IMUHbIX METOAUMYECKUX
MOJXO/J0B K TpPENoJaBaHui0 (U3MKA Ha YIIIYyOJIEHHOM YpOBHE TPU YCIOBHH
coxXpaHeHUs 00s3aTEIBHON YaCTH COJIEP KaHMs Kypca.

®du3rka Kak Hayka O HamOojee OOHIMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINA BKJIaJ B CUCTEMY



3HaHMM 00 okpyskaromiem mupe. [lIkonpHbINM Kype PU3UKN — CHCTEMOOOPa3yIOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOJIbKY (DM3UYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHUM, M3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
¢bm3udeckolr reorpadueld W acTpoHOMHEH. lcmoap3oBaHWE M AKTHBHOE
npuMeHeHue (U3NYECKUX 3HAHUM OMNpEeNeNuiIo XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DHEpPreTHKd, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIYYCHHSI HOBBIX MATE€pUajOoB C 3aJIaHHBIMU CBOWCTBamH. M3ydeHue
(GU3WKK BHOCUT OCHOBHOW BKJIaJ] B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOyuyaroiierocsi, B OpMUPOBAHUE YMEHUN MPUMEHSITh HAyYHBIN
METO/]1 TO3HAHUS MPHU BBINOJHEHUH UMHU YYE€OHBIX UCCIEA0OBAHUIM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeIHEro 001Iero 00pa3oBaHus MOJ0XKEH
P BICH, KOTOPBIE MOKHO PacCMaTPUBATh KaK MPUHIIUIIBI €70 TTIOCTPOCHHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypcC SIBISIETCS JOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BceX pa3ziesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B COOTBETCTBMU C HEW MaTepwal Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3Mueckux Teopud. Bemgymum B Kypce sBisieTcs
(dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
oJie.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT MCIOJIb30BAHUE
TYMAaHUTAPHOTO TOTEHIHalIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢bu3ukn ¢ pa3BuTMEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHYCCKUMU TTPOOIeMaMHu.

Hoen npuxnaonon nanpaenennocmu. Kypc Gusuku yriayOn€HHOTO YpOBHS
MIpEAnosaraeT 3HakOMCTBO € HMIMPOKUM KPYTOM TEXHHYECKUX U TEXHOJIOTHYECKUX
NPWIOKEHUN M3y4YeHHBIX TEOpud U 3aKkoHOB. IIpu 3TOM paccmaTpuBaroTcs Ha
YpPOBHE OOIMX MPEACTABICHHN M COBPEMCHHBIC TEXHUYECKHE YCTPOWCTBA, W
TEXHOJIOTHH.

Hoea rkonozuzayuu peanusyercss IMOCPEICTBOM BBEACHUS HIIEMEHTOB
CollepKaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKKe OOCYKICHHUS
po0JIeM PaMOHATBFHOTO TPUPOIOIIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

OcBoeHue coaep:kanus MPorpaMMsbl 1Mo (PU3UKE JOJKHO OBITh MOCTPOEHO HA
NPUHIIMIAX CUCTEMHO-ACSITEIbHOCTHOTO noaxonaa. s ¢usuku peanuszanusi 3TUX
MIPUHITUTIOB 0a3UPyeTCsl HAa MCIIOIb30BAHUH CAMOCTOSATEIHLHOTO IKCTICPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. s yrmyOn€aHoro
VPOBHSI — OTO CHCTEMa CaMOCTOSITEJIBHOIO YYEHMUYECKOrO0 JKCIIEPUMEHTA,
BKJIIOYAIOIIETO (DPOHTANbHBIE YUYEHWYECKHUE OMbITHI MPU M3YyUYEHUHU HOBOTO
Marepuaia, 1abopaTopHbie paOOThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI



naBa cmocoba peanu3anuu  (usMueckoro mnpaktukyma. B mepBom  ciyuae
NpakTUKyM npoBoautcs ubo B koHie 10 u 11 kiaccoB, nubo mocie nepBoro u
BTOPOr0 TOJIYTOAUM B KaXJIOM M3 3THUX KiIaccoB. Bropoit cmocod — 370
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpPHBIX pPabOT, KOTOpHIE
IpOBOASATCA B Ipoliecce u3ydeHus paszgena (temsl). [Ipu stom mox paboramu
NPAKTUKyMa MOHUMAETCSI CAMOCTOSITENIbHOE HCCIEOBAaHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BU1a O€3 MOIIAaroBO HHCTPYKLUU.

B nporpamme mno ¢usumke cucTeMa YYEHMYECKOTO SKCIEPUMEHTA,
1abopaToOpHBIX padOT W MpaKTUKyMa NpPENCTaBlieHAa €IWHBIM IepedHeM. Buioop
TEMaTUKHU JJI1 3TUX BHUJIOB YUEHHUECKUX MPAKTUYECKUX PaOOT OCYLIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAs U3 0COOCHHOCTEH TOYPOYHOTO
IJIAHUPOBAHMUST W OCHameHus1 kabmHeta (usuku. [Ipum sTomM obOecmeunBaercs
OBJIQZICHHE OOYyYarolIMMHUCS YMEHUSIMH MPOBOAUTH TMpPSIMBIE U KOCBEHHBIE
U3MEpPEHHUs, UCCIEIOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEJIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHME YAENSETCS PELICHUIO PACUETHBIX M KAaY€CTBEHHBIX
3agad. Ilpu 3TOM 171 pacu€THBIX 3a7ad NPUOPUTETOM SIBJISIOTCS 33Jaud C SBHO
3aJIaHHON U HESIBHO 3aJIaHHOM (PU3WYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
M3yYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjieia Kypca, Tak |
UHTETPUPYs MPUMEHEHHE 3HaHUN U3 pa3HbIX pa3aesnoB. JlJig KayeCTBEHHBIX 3a]a4
OPUOPUTETOM SIBISIOTCA 33JaHUA Ha OOBSCHEHHE/NpEICKa3aHue MPOTEKaHUs
(bu3HUecKuX SBJICHUN U MPOILIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyroiire BbIOOpa
buznyecKoil MOAENH ISl CUTYalluu MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIICUCHHIO Y4YeOHOTO IMpolecca Kypc (UMK YIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpeAHEro 001ero o0pa3oBaHus J0KEH U3y4aThCsl B YCIOBUSX
npeAMEeTHOro kaOuHera. B kaOuHeTe QU3MKU JOKHO OBITh HEOO0XOIUMOE
nabopaTtopHoe O0OpyIOBaHME MJS BBHIMOJIHEHHUS YKa3aHHBIX B MpPOTrpamMme IO
(bu3NKe YYECHUYECKUX OIBITOB, JTAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUH C
OPUHLKAIIOM MHHUMAJbHOM JIOCTATOYHOCTH M  OOECIEYMBAET MOCTAHOBKY
NEPEYUCIIEHHbIX B HporpamMme Mo (U3HKEe KIOYEBBIX JEMOHCTpALMNA s
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBJICHUHM M  NIPOLECCOB, OMIHPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabGopatopHoe 000OpymOBaHWE I YYEHHYSCKUX TMPAKTHUYECKUX pPabOT
dbopMupyercss B BHJIE TEMaTUYECKMX KOMIUJIEKTOB M OOECHEeYMBAETCS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOydalommxca. TemMaTH4ecKue KOMIUIEKTHI
71a00paToOpHOTO OOOPY/IOBAHUSL JOJAKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE IU(DPOBBIX JabopaTOpuil.

OCHOBHBIMU LEJIAMH U3y4€HUS (PU3KUKHU B 001IEM 00pa30BaHUU ABJISIFOTCS:

dbopMupoBaHHEe HHTEpeca M CTpPEMJICHUS OO0y4aloumxcs K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HaHUA U (PopMUpOBaHUE
MCCJIEI0BATEIBCKOIO OTHOIIECHHSI K OKPYXKAIOLUM SIBJICHUSM;

dbopMHUpOBaHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa U3yUeHHUsS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dhopmupoBaHUe YMEHUN OOBSCHSTH SABJICHUS C UCIIOIB30BAaHUEM (PU3UUECKUX
3HAHWW W HAYYHBIX JIOKA3aTEIHCTB;

dbopMHUpOBaHUE TPEACTABICHUN O poiu (U3UKKU ISl pa3BUTUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peCTaBICHUN 0 BO3MOXHBIX  cepax  Oyayuiei
npo(heCCHOHATBHOM  JIEATENIbHOCTH, CBSI3aHHBIX C (PU3UKOHM, TMOATOTOBKA K
JaybHeeMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTkeHue 3TUX 1efeid 00ecreuynBaeTcsl peleHueM CIIeAyIoluX 3a1a4 B
MpoIiecce u3yueHus Kypca (GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHylO  (usuky,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPUUKHU;

(dbopMHpOBaHUE YMEHHUI MIPUMEHATh TEOPETUUECKUE 3HAHUA 1JI1 O0OBICHEHUS
(bu3NYecKuX SIBICHUN B MPUPOJE W JUISl TPUHSTHS TPAKTUYCCKUX DPEIICHUN B
MOBCEAHEBHOM KU3HHU;

OCBOCHHME CIIOCOOOB pEIICHUS pPa3jIUYHbIX 3a7ady C SIBHO 3aJaHHOMU
(bu3nyueckoil MOAENbI0, 3a/ay, MOAPa3yMEBAIOLIUX CAaMOCTOSITEIIbHOE CO3/JaHHE
¢busnyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSM 3aJadd, B TOM 4YHUCIE 3ajad
WHKXEHEPHOTO XapaKTepa,

NOHUMaHUEe (PU3NYECKHUX OCHOB M MPUHUMUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENLY;

OBJIaJICHUE METOJIaMH CaMOCTOATEJIbHOTO IIJIAHUPOBAHHUS U TPOBEACHUS
(GU3MYEeCKMX OJKCIEPUMEHTOB, aHalIW3a W HHTEpHpeTanuu  uHbOpMaIuH,
OTpEEIICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JaHHE YCJIOBHM ISl pa3BUTUS YMEHHMH MPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHabHOM AESITENTbHOCTH, CBSI3aHHON
¢ (PU3UKOM.



B coorBerctBun ¢ tpeboBanusimu OI'OC COO yriuyOnéHHBIN YPOBEHb
u3ydyeHus: yuyeOHoro nmnpeamera «®PusnMka» Ha YpOBHE CpEAHEr0 OOIIEero
oOpa3zoBaHus BbIOMpaeTcs OOyYarOUUMUCS, IUIAHUPYIOIIUMH MPOAODKEHHUE
o0pa30BaHUs 1O CHEIUATHHOCTIM (PU3UKO-TEXHUIECKOTO TIPODHIISL.

Ha uzyuenne pusuku (yriyOnEHHbIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoauTtcs 340 gacos: B 10 kinacce — 170 vacoB (5 4acoB B HEJIEIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennmaraemeiii B mporpamme 1o (u3MKe TMepedeHb JIaOOPaTOPHBIX M
MPAKTUYECKUX paldOT SBIAECTCS PEKOMEHJOBAaHHBIM, YYMTENb JENaeT BBIOOD
NpOBEJICHUS JIa0OpaTOPHBIX PAOOT U ONBITOB C YYETOM HWHIUBUIYAIbHbBIX
0COOCHHOCTEM 00yJaroIuXCs.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Pa3znen 1. Hayunblii MeTO/ NO3HAHUSI TPUPOBIL.

duszrka — pyHIaMeHTalbHaAs HayKa O npupoje. Haydnbplit MeTo o3HAHUS U
METO/IbI UCCIIeTIOBAaHUs (PU3NUECKUX SIBJICHUM.

DOKCHepUMEHT U Teopus B Ipoliecce Mo3HaHus Mpupoasl. Habmoaenue u
AKCIIEPUMEHT B (PU3UKeE.

Croco6b1 m3MepeHusi (U3NUECKUX BEIMYMH (aHAJOTOBBIE M ITU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuil  (U3MYECKUX  BeIWYUH  (a0conmroTHasT W
OTHOCHTEIIbHAS).

MonenupoBanue HU3NIECKUX SBICHUN W MPOIECCOB (MaTepuaibHas TOYKa,
a0COIOTHO TBEPAOE TENO, WjealbHAs >KUIKOCTb, HJICAJbHBIM Ta3, TOUYCUYHBIN
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, rpaHUIbl €ro npuMeHuMocTu. dusnveckas
TEOPHSL.

Ponp u mecTto ¢uszuku B POpMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

N3mepenre cuiibl TOKAa M HANPsOKEHHS B IENU IMOCTOSIHHOTO TOKa MpHU
MTOMOIIY aHAJOTOBBIX U ITU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HU(poBol saboparopueit nmo dusuke. [Ipumepsl uzmMepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYHKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3aja4u MEXaHUKHU.

Pannyc-BexkTop MaTepuaibHONM TOYKH, €r0 MPOCKIUH Ha OCH CHUCTEMBbI
koopauHat. Tpaekropus.

[lepemernienune, cKOpocTh (CpenHsisl CKOPOCTb, MTHOBEHHasi CKOPOCTb) H
YCKOPEHHE MaTepuajbHOW TOUKH, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepUaIbHONM TOUKU OT BPEMEHHU M UX
rpaduku.

CBobOogHOE MajeHHe. YCKOpEeHHEe CBOOOAHOrO MajacHHs. [[BrkeHue Tena,
OpOIIEHHOr0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOpPEHHUsI MaTEepUaIbHON TOUKU OT BPEMEHU U UX TPaPUKH.



KpuBonunenHoe nBuxkeHue. [IBUKEeHHE  MaTepUAIBHOM TOYKH IO
OKPY>XHOCTH. YTJOBas M JIMHEWHass CKOpocTh. Ilepmon m uacrtora oOpaiieHus.
LlenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TaHI€HIMAIBHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIBHON TOUKHU.

TexHu4yeckne yCTpPOMCTBA W TEXHOJOTHMYECKUE MPOLECCHI: CIUAOMETP,
IBWKCHUE CHApSAOB, LEIMHbIC, LIECTEpEHYAThIE W PEMEHHBIE [EepelayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKCHMUS.

Cnioco0nbI uccie0BaHus JBUKCHUMH.

Nnmroctpanus npeaebHOro Nepexo/ia U U3MEpeHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaOnronenne nBWKEHHS Tena, OPOIICHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTANBHO.

Hamnpapnenue CKOpoCTH IPpU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yIrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBHMXKEHHUSI OJHOTO U TOTO XK€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadvopamopusvie padomot, npaKmMuKym.

N3ydeHre HEPaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yckopeHus Mpu OpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NIYTH OT BPEMEHHM IIPU PAaBHOYCKOPEHHOM
JIBU>KCHUHU.

N3mepenne  yckopeHus CBOOOTHOTO aJICHUS (pexoMeH1I0BaHO
MCI0JIb30BaHuE IU(GPOBOI TabOpaTOpUN).

WN3yuenue nBWKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPIUOHATBHOM 3aBUCHMOCTH MEXIY JalbHOCTHIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO Tea.

N3ydeHne IBHKEHHUS Tella MO OKPYKHOCTH C IOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH MepHUoJa OOpalieHuss KOHMYECKOTO MasTHHUKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.



IlepBeii 3akoH Hprorona. MHepumaneHble cuctemsbl otcu€ra. [IpuHuumn
oTHocuTenbHOCTH [anmmnes. HeuneprmanbHbie cuCTeMbl OTCUE€Ta (OIpeseeHue,
MIPUMEDHI).

Macca tena. Cuna. [IpuHiun cynepno3uiuu Cuil.

Bropoii 3akoH HeroToHa ai1st MatepuaibHON TOUYKH.

Tperuii 3ak0H Hbr0TOHA 11 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. OKBUBAJICHTHOCTh T'PAaBUTALMOHHOW W
WHEPTHON MAaCCHI.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOIO TMAJIeHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMPOTHL. JIBHOKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tenma, naBwkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHSI CKOJBXKEHHS W CUjla TPEHUS
nokos. Koadduiment tpenus. Cuna CONPOTUBICHUS TPU ABUKECHUM Tejla B
KUJIKOCTH WJIH rasze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JBHXKECHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuia Apxumena.

TexHuyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnronenue nBuKeHUs TNl B MHEPIUATBHBIX U HEMHEPIMAIBHBIX CUCTEMAX
OTCYETA.

ITpuHIUII OTHOCUTENBHOCTH.

Kauenne aByX UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIUAJIBHOW CUCTEMBI OTCUETA.

CpaBHEeHUE  PaBHOACHCTBYIOUIEHM  NPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI TEJIa HA €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HHUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBHS TEI.

N3mepenue macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUM.

LleHTpOoOCKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKmMuKym.

N3mepeHne paBHOJAEHCTBYIOLIEH CHJI P JABMXKEHUM OpycKa MO HAKJIOHHOM
IJTOCKOCTH.

[IpoBepka ruMOTE3bI O HE3aBUCUMOCTH BpPEMEHM JBHKEHHUS Opycka TIo
HAKJIOHHOM IIJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IMPYXKHUHE U
pe3HOBOM 00pasIie, oT ux JaedopMarium.

N3yuyeHne NBMKEHUSI CUCTEMBI TEJI, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
nE€rkuit OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

UccnenoBanne naBuxeHust Opycka Mo HAKJIOHHOM MIOCKOCTH C NEPEMEHHBIM
Kod(puIeHTOM TpEHUSI.

N3yueHne nBuKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKECHHE
TBEPAOTrO Tena. MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpamieHus. [liedo cuiebl.
CnoxeHue cuil, TPUJIOKEHHBIX K TBEpIOMY Teny. LleHTp TshkecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOIO TEA.

YcroituuBoe, HeycTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKHE IMPOLECCH: KPOHIITEHH,
CTPOUTEIIbHBIN KpPaH, pelIETYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadvopamopusvie padomot, npaKmMuKym.

HccnenoBanne yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOLIETO OCh
BpAILICHUA.

KoncTpynpoBanue KpOHIITENHOB U PaCYET CHJT YIIPYTOCTH.

N3ydyeHne ycToMunBOCTH TBEPAOTO TEJIA, UMEIOLIErO IIOIIAJAb ONIOPHL.

Tema 4. 3akonsl coxpanenusn 6 mexanuke.

Nmnynbsc MaTepuanbHON TOYKH, CUCTEMBI MaTepHalibHbIX TOYEK. L[eHTp macc
CHUCTEMBI MAaTepHUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynbe cuiibl 1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomMeHT umItynbca MarepuanbHOM TOYkHM. [IpencrtaBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuiapl Ha ManoM M Ha KOHEYHOM mepemenieHuu. [paduueckoe
MIPEACTABICHUE PAOOTHI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass »Heprusi MaTepualibHOW TOuYkH. Teopema 00 W3MEHEHHH
KMHETUYECKON SHEPIUU MaTE€pUaJIbHON TOUKHU.



[loTeHnManbHble W HENOTCHLUMAIbHbIE CWIbL. lloTeHHManbHAs >SHEprus.
[ToTenimanbHas 3Heprust ynpyro neGopMupoBaHHOW NpyxkuHbl. [loTeHImanbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAalMOHHOM mone. [loTeHuumanbHas sHEprus
Tejaa B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOIO IIapa (BHYTpU M BHE miapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThsi KOCMUUYECKAsA CKOPOCTb.

Cs3pb  pabOThl HEMOTEHIMAIbHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUMU CUCTEMBI TEJ. 3AKOH COXPAHECHHSI MEXaHUYECKOW SHEPTHUN.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHynu Uil MACaJbHOW JKUAKOCTH KakK CIEACTBHE 3aKOHa
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckne yCTpOWCTBA U TEXHOJOTHMYECKUE MPOLECCHI: ABUKEHHUE PAKET,
BOJOMET, KOMNEp, MPYKUHHBIM TMHCTONET, TUPOCKON, (UTypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepeHne MOITHOCTH CHJTBL.

W3meHeHue sHepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3anMHble mNpeBpallleHHs] KMHETHYECKOM M IMOTEHUHAIBHOW HSHEPruil NpH
JEMCTBUM Ha TEJIO CHJIBI TSKECTU U CHJIbI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKmMuKym.

N3mepeHne nMmyJsibea Teia o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJETH 3JIEKTPOMOOWIS W MOIIHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIBCOM CHUJIBI.

HccnenoBanne COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBHH.

N3mepeHne KHHETHYECKOW SHEPTUHN TeJla 110 TOPMO3HOMY ITYTH.

CpaBHEHHME W3MEHEHHUS NMOTEHLUUATbHON HEPTUU NPYKHUHBI C pabOTON CHIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHHUS NpPHU JBMXKEHHHM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MouekyJisipHas pU3HKA U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TMOJIOXKEHUS MOJIEKyJsipHO-KMHeTH4eckol teopun (MKT), wux
ompiTHOe oOocHOBanme. Jluddysus. bpoyHOBckoe nBmWKeHHE. XapakTep
IBIKCHUS W B3aUMOJCHCTBMS 4YacCTUIl BellecTBa. Mojenu CTpOeHus TIasoB,
KUAKOCTEH U TBEPABIX TelA U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekya (aromoB). KonuuecTBO BellecTBa.
IToctostnuast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenp neanbHOTO ra3a B MOJIEKYJIIPHO-KMHETUYECKOU TEOPHUM: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AoOcomtoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJCAIbHOM Ta3e C TOCTOSHHBIM KOJUYECTBOM BemiecTBa. ['paduueckoe
Ipe/ICTaBJIEHNE U30IIPOLIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  DHEprueu
MOCTYNATEIbHOIO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHUECKOM TEOPHH UJICaJTLHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KUHETHUYECKOW SHEPTUEHN MOCTYMATEIBLHOIO TEMJIOBOrO ABMKEHUS €€ YACTHIL.

TexHuueckne YCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLIECCH: TEPMOMETD,
OapomeTp, MoTyyeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mojenu 1BUKEHHS YaCTHUI] BEILIECTBA.

Mogenb OpOyHOBCKOTO IBUAKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddys3us xuakocTei.

Mognens onbita LlTepHa.

[IputsxeHne MONEKyIIL.

Mojenu KpuCcTalsInuyeCKuX PeLETOK.

HabGnronenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HUccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXKTy TOPSYEH M XOJIOTHOM BOJIOM.

N3yueHue H30TEpPMUYECKOro Mmporecca (PeKOMEHJOBAHO MCIOJIb30BAHKE
uudpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTO Mporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUU s
TEPMOJAMHAMHUYECKON CUCTEMbl. BHEIIHME U BHyTpEeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBblI KaK CPEIHHUE 3HAYEHUS BEJIMYMH, ONMKMCHIBAIOIINX
€€ COCTOSHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHamMuku. (CamMonpou3BOibHAsg — pejlakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopgene uaeanbHOTO ra3a B TEPMOJWHAMUKE — CHUCTEMA YpPABHECHUU:
ypaBHeHHEe MenaeneeBa—KianelipoHa W BBIPAXKEHUE 711 BHYTPEHHEW SHEPTHM.
VYcnoBus NpUMEHMMOCTH 3TOM MOJENN: HU3Kash KOHIIEHTpAIUsl 4acTHULl, BBICOKUE
TeMIepaTypbl. BeipaxkeHue 11l BHYTPEHHEW SHEPIrUd OJHOATOMHOTO MEaJIbHOIO
rasa.

KBa3ucratnueckue u HECTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoANHAMuUKe. Beraucnenue paboTsl o rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMHYECKOW  cHUCTeMbl 0Oe3  coBepiieHust pabotel.  KoHBekius,
TEIUIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo TtemnoTel. TemnoéMKocTh Tena. YaelnbHas W MOJSpHas
TEIUTIOEMKOCTH BELIECTBA. YpaBHeHMe Maliepa. YaenbHas TEmoTa CropaHus
torumBa. Pacuér kommuecTBa TEIIOTHI mpu Temonepenade. I[lonsarue 06
aauabaTHOM IIpoIriecce.

IlepBblii 3aKOH TepMOAMHAMUKU. BHyTpenHss »sHeprus. KomnnuectBo
TEIUIOTBI W paboTa Kak Mepbl  HU3MEHEHHUSI BHYTPEHHEH  SHEpruu
TEPMOJUHAMHUYECKON CUCTEMBL.

Bropoii 3ak0OH TEpMOJMHAMHUKH i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJUHAMUYECKOW CHUCTEMBI IPOXOIUT
eMHCTBEHHAs aguabarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHKHA i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIEpe/IaTh TEIIOTY OT 00JIee XOJIOJHOro Tea K 0osiee HarpeTomy 0e3
komneHcauuu (Knaysuyc). Heo6patumMocTs MpUpOIHBIX TPOLIECCOB.

[Tpunnune aectBus TeroBbix MamuH. KIT/I.

Maxkcumansraoe 3Hauenue KIIJI. [{ukm Kaphro.

DKOJIOTUYECKHE ACTEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsA3HEHNUE OKPYKAIOIIEH CPEbI.

TexHu4yeckre yCTpPOWCTBA U TEXHOJOTHMUECKHE MPOLECCHl: XOJOAWIbHUK,
KOHJUITMOHED, NHU3CIbHBIA W KapOWOpPAaTOPHBIA JBUTATENH, IMMapoBas TypOWHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTUIU3ALUS «TEIUIOBBIX» OTXOJ0B C
UCII0JIb30BaHUEM TEIUIOBOI'O HACOCA, YTHIIN3AIMS OMOOPraHUYECKOTr0 TOIUIMBA IS
BBIPAOOTKHU «TEIJIOBOI» U AJIEKTPOIHEPTUU.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHUE YACIbHBIX TEINIOEMKOCTEH BEIIECTB.



CriocoObl U3MEHEHMsI BHYTPEHHEH YHEPTHUU.

UccnenoBanue aaunabaTHOTO mpoiiecca.

KomnbroTepHbie MOAENHN TEIIOBBIX JBUTATEEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepenune yaenbHON TEMI0EMKOCTH.

HccnenoBanue npolecca OCTbIBAaHUS BEIIECTBA.

Uccnenoranue aanadbaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUUA MEXKMOJEKYJSIPHOTO B3aUMOACHUCTBUS U
TEMIIEPATypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonl.

[TapooOpazoBanue u koHjaeHcanusd. McnmapeHue W KumneHue. YenbHas
TEIJI0Ta Mapoo0pa3oBaHUSI.

Haceimiennsle u  HeHachlnieHHble mnapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JIABJIEHUS HACBIIICHHOTO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb
OT 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJKOCTH.

Bnaxxnocts Bo3ayxa. AOGCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOKCTB
kpuctamioB. [lmaBneHne wm Kpucramnuzauus. YJeldbHAas TEIUIOTA IUIABJICHUS.
CyOmumarnwsi.

JHledopmanum TBEpOTO Tena. PacTsokenne u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TeruioBoe pacuMpeHue KUAKOCTEH U TBEPABIX Tel, 0OBEMHOE U JIMHEMHOE
pacmupeHre. AHTapPMOHHU3M TETUIOBBIX KOJICOAHWUN YaCTHII BEIIECTBA KaK MPUYNHA
TEIJIOBOTO pacIIUpeHus Tell (Ha Ka4eCTBEHHOM yYpOBHE).

[IpeoOpazoBanue sHEprun B (Pa30BbIX NMEPEX0/IaX.

VYpaBHeHUE TEMIOBOTO OanaHca.

[ToBepxnocTHOEe HaTsDKeHHE. K03(phUIIMEHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanunsapasie sBieHus. /[aBiaeHue noa UCKPUBIEHHOM ITOBEPXHOCTBIO KUJIKOCTH.
®opmyiia Jlarutaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI:  KHUJIKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpayuu.

TennoBoe pacunpeHue.

CBolCTBa HACBIILIEHHBIX APOB.

Kunienune. Kunenue npu noHM>XKEHHOM JTABJICHUM.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKECHUSL.

OnbITE C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumnsipasie siBiaeHUs.

Mojien HEHBIOTOHOBCKOM JKHIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIECTBA.

Bunbr negopmanuii.

Habmronenne manbix aedopmariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenune yaenbHON TEIJIOTHI IUIABICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

N3mepenre aOCONIOTHON BIAXKHOCTH BO3JyXa M OILIEHKAa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dunreHTa moBepXHOCTHOTO HATSKCHHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMocTd jAedopmalid pe3UMHOBOro oOpasia oT
MPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. DinekTpoguHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OneKkTpu3auust Tel U €€ NPOSIBIEHUA. DJEKTpUYecKuil 3apsan. /JBa Buaa
AJEKTPUYECKUX 3apsiaoB. [IpOBONHMKHM, JUBJIEKTPUKU W IOJYIPOBOJHHUKH.
DNEeMEHTapHbId BJIEKTPUUECKUN 3apsan. 3aKOH COXPAaHEHUSI AIIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KysoHa.

DnekTpuueckoe noje. Ero aefictBue Ha 3JIEKTPUUECKUE 3aPSIbl.

Hampsok€aHocth  anexkTpuueckoro  moina.  [IpoOubiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH AJIEKTPUUECKOTO MoJIs. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIMaNBbHOCTh 3JEKTPOCTATUYECKOTO MOJisl. Pa3HOCTh MOTEHIMAIIOB H
HanpspkeHne. lloTeHnmanpHas sHeprus 3apsna B 3JEKTPOCTATUYECKOM MOJIE.
[ToTeHuman 31eKTpocTaTUYecKoro noiisg. CBA3b HANPSKEHHOCTH TOJS U Pa3HOCTU
NOTEHIIMAJIOB JUIsl DJIEKTPOCTATUYECKOTO 1oy (Kak OJHOPOJHOTO, Tak M
HEOHOPOJIHOTO).

[IpuHIUI Cynepno3uIuy SIEKTPUIECKUX TTOJIEH.

[lone Ttoueunoro 3apsina. [lone paBHOMepHO 3apshkeHHOU cdepsl. [lomne
PaBHOMEPHO 3apsHKEHHOTo mo o0bEéMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHBI JMHUI HANpsKEHHOCTH 3TUX MOJEH H
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMpneKTpUKU B AIEKTPOCTATUYECKOM ToJIe. Jwusnextpruueckas
MIPOHUIIAEMOCTh BEIIECTBA.



Konpencarop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpAa.

[TapannenbHOE coennHEHNE KOHIEHCAaTOPOB. [locnenoBaTenpbHOe COEMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

JIBU)KEHME 3apsYKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckne yYCTpPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHL: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTATHUECKAas 3alluTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB,
KOHJIeHCaTOphl, renepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX [IAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mopnaensb anekTpocraTuyeckoro reueparopa (Ban ge ['paada).

IIpOBOHUKH B 3IEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3amuTa.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA ITOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIEKTPUUIECKOW MPOHUIIAEMOCTH.

DHeprus 3AEKTPUUECKOTO OIS 3apsSKEHHOTO KOHJIEHCaTopa.

3apsiika U paspsjika KOHJIEHCATopa 4Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKmMuKym.

OneHka Cuil B3aUMOJICHCTBUS 3aPSIKEHHBIX TEI.

HabGnronenune npeBpaiiieHrs SHEPTHH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIy4YE€HUs] CBETOANO/A.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenne pPa3HOCTH MOTEHIMAJIOB (HampspHKEHUs ) npu
MOCJIETOBATEILHOM COCIMHEHNHU KOHJIEHCATOPOB.

HccnenoBanue paspsna KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuil mok.

Cuna Toka. ITocTOosIHHBIN TOK.

VYcioBust CyleCTBOBaHHS MOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. McTouHukum
toka. Hampsokenune U u DJIC &.

3akod OMa /J1 ydacTKa Lenu.

DIIEKTPUYECKOE CONIPOTHUBIICHUE. 3aBHUCUMOCTD CONIPOTHUBIICHUSA
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBl W IUIOIAJHN IONEPEYHOTO CEUYCHHS.
Y 1enpHO€ COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAVMHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux nenei. [Ipasuna Kupxroda.



Pabota snextpuyeckoro Toka. 3akon [xoymns—JIenna.

MONTHOCTh DJIEKTPUYECKOTO TOKA. TerjoBas MOIIHOCTh, BbIAC/sIEMas Ha
pe3ucrope.

OJC u BHyTpeHHee CONPOTHBJICHHUE HMCTOYHHMKAa TokKa. 3akoH Owma [ms
MOJTHOW  (3aMKHYTOM) JJICKTPUYECKOW Ienmu. MOITHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTtop B 1ienmu mMOCTOSTHHOTO TOKA.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHL: aMIEPMETP,
BOJILTMETP, PEOCTAT, CUETUMK IIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

N3mepenure cuiibl TOKa U HaMPSHKEHMUS.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TOKAa OT HAIpPSDKEHUS Uil PE3UCTOpA,
JIaMITbl HAKaJIMBAaHUS U CBETOAUO/A.

3aBUCHUMOCTb COINPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TOTIEPEYHOI0 CEUCHHS U MaTepuarna.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MTPU MOCTOSHHOM
HaIpsKEHHUH.

[Ipssmoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TalIbBAHUYECKOTO AJIEMEHTA
1 OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crioco0bI coenmnHeHNst UICTOYHUKOB Toka, JJIC GaTapeil.

HccnenoBanre pazHOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CHWJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

UccnenoBanre cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA OT HAOPSDKEHUA I JIAMIIbI
HaKaJUBaHUSI.

VYBenuueHue npenena u3MepeHus amnepmMeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

UccnenoBanre pazHOCTU MOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CUJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

OneKTpuyecKass MNPOBOAUMOCTh  PA3JIUYHBIX  BELIECTB.  DJIEKTPOHHAs
IPOBOJMMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTHb COINPOTUBJIECHUS METAIOB OT
temnepaTrypbl. CBEpXMPOBOIUMOCTb.



DIEKTpUYECKUN TOK B BakyyMme. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKH. CobcTBeHHas u npuMecHast MIPOBOIUMOCTh
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAS IUCCOLIMAIUAL.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIN3a.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIbHbBIN
pas3psa. PaznuyHble TUIBI CAMOCTOATENIBHOTO paspsaaa. MoiHus. I1nasma.

TexHuyeckne yCTpOWCTBA U MNPAKTUYECKOE IPUMEHEHHE: ra3opaspsiiHbIe
JaMIIbl, JJIEKTPOHHO-TTyueBas TpyOKa, MOJYyHMpPOBOAHUKOBBIE MPUOOPHI: AHO/,
TpaH3ucTop, (OTOAUONA, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITIJIABKA ATIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COMPOTHUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOITUTOB.

3akoHsbl nekTposnsa Papanes.

HckpoBoii pa3psia v MpOBOAMMOCTD BO3yXa.

CpaBHeHUE MPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

Habmronenne a5ekTpoimsa.

N3mepeHue 3apsiaa OTHOBAIICHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBIIEHUS ~ TEPMOpPE3UCTOpPA  OT
TeMIepaTyphl.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

Du3HYeCKU MPAKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCONIFOTHBIC U OTHOCUTENIHHBIC TTOTPEITHOCTA U3MEPEHUN (PU3UYECKUX BEIINYUH.
OueHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(u3MYEeCKUX BEIUMYMH, NPOBEPKA NPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHHUECKUH  HKCIEPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H.

N3yuenune kypca ¢usuku yrayOnénHoro ypoBHs B 10  kmacce
OCYILIECTBIISIETCSL C YUYETOM COJIEPIKATEIbHBIX MEXIIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Mesrcnpeomemmusie nOHAMUSA, C6A3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHWE, HAay4HbId (AKT, rumnoresa, (puU3MvecKas BEIWUYMHA, 3aKOH,



Teopusi, HAONIOJEHHUE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEITHOCTH U3MEPEHHH, U3MEPUTENbHBIE TPUOOPHI, U(poBas JadopaTopusl.

Mamemamuxka: peunieHHe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napaboa, rurepbomna, ux rpaduku u CBoMcTBa. TpuUroHOMETpUYeCcKrue (PyHKITHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 MX MPOEKIIMU HA OCHU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW mpupoae, 1uddys3us, ocMoc,
TEII0O0OOMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arps3HEHHUE OKPYKAIOIIEH Cpeibl,
yTUIN3alusg OMOOPraHMYEeCKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOI» U
AIEKTPOIHEPTUU, TOBEPXHOCTHOE HATSDKEHHUE U KAlIMJUIAPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKHE SIBICHUS B KUBOU MIPUPOJIC.

Xumua: JTUCKPETHOE CTPOCHHME BEIIECTBA, CTPOEHHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJIApHAs Macca, IMOJlydeHUEe HaHOMAaTepHUaioB, TEIUIOBbIC
CBOMCTBa TBEPABIX TEJl, KUAKOCTEH U ra3oB, KUAKUE KPUCTAJUIbI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOJIIUTHYECKAs JUCCOIMAIINS, TaTbBaHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocusa: npeoOpa3zoBaHuE JBUKEHUN C UCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHS B TEXHHUKE, CTATHUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTrble KOHCTPYKLHMHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHJIULIIUOHEDP, TEXHOJIOTUH
MOJTy4YeHHUs COBPEMEHHBIX MAaTepUaNoB, B TOM UHCJIE HAHOMATEpHUajoOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIaMIIbl, TOJyIPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KUIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noge.

B3aumoneiicTBUE TMOCTOSHHBIX MArHUTOB UM IMPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarHuTHOM uMHAaykuuu. [IpuHuoun cynepno3unuu
MAarHUTHBIX NOJieH. JIMHUY MarHUTHOW MHYKIIUU.

MarHuTHOoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. J|BH>KEHNE 3apSKEHHOW YaCTUILIBI
B OJTHOPOJTHOM MarHUTHOM Iojie. Pa6oTa cuisl Jlopenna.

MarnutHoe none B BeuiecTBe. @eppoOMarHeTuky, napa- U JIMHaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOI'MYCCKHC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSTHHBIX MAarHuToOB, 3JIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETP,
ANEKTPOABUTATEND SIKOOHM, YCKOPUTENIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptina  nuHWMI  WMHOYKOMM ~ MAarHATHOTO — MOJSL  MOJOCOBOTO M
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIHMU TOJIS JUITMHHOTO PSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTere 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

HabGnronenune nBmkeHus Mydyka SJIEKTPOHOB B MATHUTHOM TIOJIC.

[TpuHnun JNEUCTBUS DIEKTPOU3IMEPUTEIIHEHOTO npubdopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre MarHUTHOTO MOJI IOCTOSIHHBIX MArHUTOB.

WccnenoBanre cCBOMCTB peppOMArHETHKOB.

HccnenoBanne neCTBUS NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIEpa.

Tema 5. dnekmpomacHumnan UuHOYKYUAL.

SIBrieHME BIIEKTPOMArHUTHOM MHAYKIUU. [lOoTOK BEKTOpa MarHUTHOU
uaaykiauu. OJIC uHaykuuu. 3aKOH 3JIEKTpOMarHUTHOW wuHAykiuu Dapajes.
Buxpesoe anekrpuyeckoe none. Toku Dyxko.

OJIC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NupyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENM IOCTOSHHOI'O TOKA.
ABnenne camonnaykuuu. 9JIC caMOMHIyKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE MPOLECCHI: MHIYKLUHWOHHAs
1eYyb, COJIEHOU, 3aIINUTA OT ANEKTPU3ALUHU TEJI IPU JIBHKEHUU B MATHUTHOM I10JIE
3emMJn.

Hemoncmpayuu.

HabGmronenne siBieHus 3J1eKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd DJIC HMHAYKIUH OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[TaneHue mMaruuTa B allOMUHUEBON (MEeIHOM) TpyoOe.

SIBiIeHME CAMOMHIYKIIUH.

Uccnenosanne 3aBucumMoctd DJ{C caMOMHIYKIMU OT CKOPOCTH MU3MEHEHHS
CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKmMuKym.

HccnenoBanne sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sBICHUS CAMOMHIYKIUH.

COopka MoJ1eTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspgen S. KosieOanust M BOJTHBI.

Tema 1. Mexanuueckue Koebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOaHUSI.

["apmonnyeckue konebanus. Kunemarnueckoe U JTUHAMUYECKOE OMNHUCAHUE.
DHepreTHYecKoe ONMHUCAHHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKOoW 3Hepruu). BeiBoa
JUHAMHYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIEOAHHM M3 UX SHEPreTUYECKOro U
KUHEMaTUYECKOTO OIMCAHUS.

Amrutyna u ¢aza konebanuit. CBsi3b aMIUTUTYAbl KOJIEOAHUN MCXOTHOM
BEJIMYMHBI C aMIUTUTYIaMU KOJieOaHUil €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m dacrora koneOanwii. Ilepwon Mambix CBOOOJHBIX KOJeOaHMIA
MaTreMaTu4deckoro wastHuka. llepuoa cBOOOMHBIX KoJeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxatrouux Kosnedanusax. BeiHyxkneHHble Kosebanus. Pesonanc.
PezonancHass kpuBas. BinusiHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHMS.

TexHu4yeckne yCTpoHWCTBa U TEXHOJOTHMYECKUE MPOLECCHl: METPOHOM, YacChl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

Hemoncmpayuu.

3anuch K0J1e0aTEIHbHOTO IBHXKCHHUSL.

HabGnronenne He3aBUCUMOCTH NIEPUOJIA MAJIbIX KOJIeOaHUH rpy3a Ha HUTHU OT
AMILUIUTY JIBL.

HccnenoBanme  3aTyxalmux KoJdeOaHW W 3aBUCMMOCTH  TIEpPHOJIA
CBOOOJTHBIX KOJIEOAHUM OT COMPOTUBICHHUS.

UccnenoBanre kosiebaHUMN TIpy3a Ha MACCHUBHOM MpYXHHE C IEJbIO
(dhopmMupoBaHUs NPEICTABICHUN 00 UI€AIbHOM MOJIETH MPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHECHUS YHEPTUU NPH KOJICOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBanrie BIHYKICHHBIX KOJICOAHUN.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.



N3mepenne mnepuoga CBOOOTHBIX KOJICOAHUN HUTSAHOTO W TMPYKUHHOTO
MasITHUKOB.

N3ydenne 3aKk0OHOB ABUKEHUSI TeJIa B XOJIe KOJeOaHU Ha YIIPYyTOM IOJIBECE.

N3ydeHne NBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B MPY>KMHHOM MAasITHHKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIKUX KOJIEOaHUM.

UccnenoBanrie BEIHYXICHHBIX KOJICOAHUIM.

Tema 2. InekmpomazHumHubsle KoaeOAHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTesbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsiia KOHAEHCATOpa C aMIUTUTYA0M CUJIbI TOKA B KOJIeOAaTeTbHOM KOHTYpE.

3aK0H COXpaHEHUS YHEPTUU B UACAUTHHOM KOJIeOaTeTbHOM KOHTYPE.

3aryxaromnme AIEKTPOMArHUTHBIE KosieOaHus. BoiHyX1eHHbBIE
AJIIEKTPOMATrHUTHBIE KOJIEOAHUSI.

IlepemeHnblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JCHCTBYIOIEE 3HAYCHUE CHUJIBI TOKA W HAMNPSHKCHUS TPH pasIudHoi (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycouanbHbli MEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
MHAYKTUBHOCTH B LEMH CUHYCOMJAIBHOTO MEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsoKeHUi.

Uneanbubiii  Tpancopmatop. IlpomsBoacTBo, mepemada u mOTpeOsIeHHE
ANEKTPUYECKON SHEPTUH.

DKOJOTHUYECKUE PHUCKH TMPU MPOU3BOACTBE dIECKTpodHepruu. Kymbrypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTPOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['ereparop He3aTyXaIOMUX IEKTPOMATHUTHBIX KOJICOAHUN.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX/I€HHbIE CUHYCOUIATbHBIE KOJIEOaHUsI.

Pe3ucrop, karyiika MHIYKTUBHOCTA M KOHJEHCATOp B IIEMU MEPEMEHHOIO
TOKA.

Pe3onHaHc nmnpu mMoOcCHenOBaTEbHOM COCIMHEHUM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

VY eTpoiicTBO 1 IPUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb JIMHUY 3JIEKTPONEPEIAUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

Nzyuenne tpanchopmaropa.

UccnenoBanre MepeMEeHHOTO TOKAa 4epe3 IOCIEeA0BATEIbHO COETUHEHHbBIC
KOHJICHCATOp, KaTYILIKY U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

UccnenoBanue pabOThl HCTOUHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUMHbBLE OJIHBL.

MexaHnuecKue BOJIHBI, YCJIOBUA HUX pacnpocTpaneHusi. llomepeuHbie u
OpOJOAbHBIE BOJHBL. llepHol, CKOPOCTh pPACHpOCTPAHEHUS M JJIMHA BOJIHBI.
CBoiicTBa MEXaHUUYECKUX BOJIH: OTPaKEHHUE, MpesioMjeHue, MHTephepeHUUs U
TudpaKIus.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITyMOBOE€ 3arps3HEHHE OKPYKAIOUIEN CPEMBI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYECHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTals BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XXEHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTepdepeHuus u qudpaKius.

[IIxana >7E€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TENEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuyeckre yCTpPOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paauonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJAbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacCIPOCTPAHEHUE ONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak MCTOYHHK 3BYKA.

3aBUCUMOCTbH JIJTUHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

HabGnronenue orpakeHus: ¥ NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenune natepdepeHunn 1 1uppakiiii MEXaHUYECKUX BOJIH.

AKyCTUYECKHUM PE3OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJICOAHUH.

UccnenoBanre  CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpa’KEHHUE,
MpesioMJICHUE, MOspu3alus, Audpakiuus, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOro U yIbTPaPUOIETOBOTO U3TyUECHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeliHOE pacnpoOCTpaHEHUE CBETa B OAHOPOJHOU cpene. Jlyu cBera.
To4euHBIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxxeHusi cBeta. [locTpoenue nzobOpaxeHuil B
1ockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETa. AOCOIIOTHBINA MOKA3aTENb
npenomiieHus. OTHOCUTENbHBIN MTOKa3aTeb NpesioMieHus. [IoCTOSTHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJIH INPU IEPEXOJE MOHOXPOMATHYECKOIO CBETa
yepes rpaHully pa3jielia IByX ONTUYECKUX CPE.

Xon mydeit B mpusme. [ucnepcusi cBera. ClOXKHBIA cOcTaB 0eIoro cBera.
[IBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MOJIHOr0 BHYTPEHHETO
OTpakKCHHUS.

CobOuparomie W paccewBaromme JauH3bL. ToHKas JnwmH3a. DOKYyCHOE
pacCTOSIHME M ONTHYECKas CWiIa TOHKOW JIMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSL TOHKOU c(epudecKoil JMH3bl OT €€ TeOMETPUM U OTHOCHUTEIHLHOTO
MOKa3aTes NPeIOMIICHUS.

@opMyJiia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1ABAEMOE JIMH30M.

X0 ny4a, MPOLIEAIIErO JIMH3Y II0J IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
onTtudyeckod ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka IMPsSMOU B
COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Onruyeckue npudopsl. Paspemaromnias cnmocoOHOCTh. ['71a3 kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. WuTtepdepenuuss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOMEHWS MaKCHMYMOB W MHUHUMYMOB B HHTEpP()EpEHIIMOHHOM
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpakuuonHas pemérka. YclIoBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMyMOB IIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: OYKH, JIyIa,
nepucKkon, (oroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaT, MPOCBETICHHUE
OITHUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanre npeioMII€HUs CBETA.

HaGnrogenue noaHoro BHyTpEHHEro oTpaxkeHusi. Mozelb CBeTOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONApALIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanrie cBOMCTB M300paKeHUM B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOIa.

Habnronenune nntepdepeHinu crera.

HaGmronenune nBeTOB TOHKUX TJIEHOK.

Hab6mronenune nudpakimm ceeta.

N3ydenne nudpakiimOHHON PEIIETKH.

HaOmronenne nudpakiiniOHHOTO CIIEKTpA.

HabOmronenne nucrnepcuu cBera.

Hab6nronenue nonsipu3aiuu cBeTa.

[IpumeHeHue noaapou0B ISl U3YUCHHS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, npAKMUKyM.

N3mepenue nokazaresns npeaoMIeHUs CTeKIIa.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pPACCTOSIHMSI OT BemiecTBa (Ha
npUMepe KUIKUX JIUH3).

N3mepenne poKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 MIOCKOT0 3€pKalia U JINH3BI.

[Tomyyenune n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6nronenue nudpakuuu, vHTEp(hEepeHInn U NOJIApU3ALM CBETA.

N3ydenue nossipuzalvu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3TyUYCHUS HA IBYX IIETISX.

HabGmronenue nucnepcum.

Habnronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

HN3mepeHune nuHbl CBETOBOWM BOJIHBI.

[Tomy4yenue criekTpa U3IMy4YEHHUS! CBETOJMOJIa MPU MOMOIIN AUPPAKITUMOHHOM

PELIETKMU.
Paspaes 6. OCHOBBI cieNMAJILHON TEOPUU OTHOCUTEIBHOCTH.
['panuupl  TPUMEHHMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctynatsl

CIIELIUAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  JlopeHia.
YcnoBue npuuUHHOCTUA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTULIbI. DHEPTUs
MTOKOSI.



TexHuueckre yCTpPOWCTBA U TEXHOJOTUYECKHUE IMPOIIECCHI: CIyTHUKOBBIC
NPUEMHUKH, YCKOPUTEITH 3aPSKECHHBIX YaCTHII.

YYeHNYEeCKUH IKCIIEPUMEHT, JITA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHne WMIyJIbCa W DHEPIHUM  PESITUBUCTCKUX dYacTuil  (TI0
dboTorpadusiM TPEKOB 3apPsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBas pusuka.

Tema 1. KopnyckyaapHno-60110601i 0yanus3m.

PaBHOBECHOE TEIMIOBOE M3IIy4YeHHE (M3IIy4eHHE aOCONMIOTHO YEPHOTO Tema).
3akoH cMeuienns Buna. I'unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®dotorpdext. OnbiThl A. I'. Cronerosa. 3akoHsl ¢hoTodddexra. YpaBHeHUE
OuiamTenHa aa Goroaddexra. «Kpacunas rpaaumay Gorodddekra.

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 M aOCOJIOTHO OTpakawlnyr moBepxHOCTh). Omnbitel [1. H.
JleGenena.

BousHoBbIe cBoMcTBa yactul. Bosnsl ae bpouns. JliimHa BonHbl ne bpounsa u
pasMepbl 00JacTH JIOKAIM3alMu ABWXKYyIIeHcs dacTuilbl. KoprmyckymspHO-
BOJIHOBOM AyanusMm. [{udpakius 37eKTpOHOB HAa KpHUCTaJIax.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUS] HEONpeaenEHHOCTEN
I'eitzenbepra.

TexHuueckre yCTpOWCTBA W TEXHOJOTHYECKHUE TPOIECCHI: CIIEKTPOMETD,
¢dboTodneMeHT, (OTONATUMK, TYHHEIBHBIM MHUKPOCKON, COJIHeYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®doTo3(pheKT Ha yCTaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeENIHETO (GoTodddeKTa.

HccnenoBanre  3aBUCHMOCTH  COMPOTHUBIICHHUS — TOJYTMPOBOAHUKOB  OT
OCBELIEHHOCTH.

Cseroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, npaKmMUKyMm.

HccnenoBanne dhoTope3ucropa.

N3mepenune nocrosinaoi [Inanka Ha ocHOBe HccienoBanus ¢hotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUIIBI TOKA Y€PE3 CBETOJIMO/ OT HAIPSKCHHUSL.

Tema 2. @u3zuka amoma.

OnwITEl IO WCCIEAOBAHHWIO CTpoeHUs aroma. [lmanerapHas momens atoma
Pesepdopna.

[Toctynatel bopa. U3nyyenue u normnoimienne GOTOHOB MPH MEPEX0e aToMa
C OJTHOTO YPOBHS dHEPTMU HA JPYTOM.



Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUH aTOMA BOJAOPOJA.

CrnoHTaHHOE W BBIHYXJCHHOE U3JlyueHue cBera. Jlazep.

TexHuuecKkne YCTPOMCTBA M TEXHOJOTHMYECKHE MPOUECCHI: CHEKTPaIbHbBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHIL.

Onpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKmMuKym.

HabGnronenue 1uHeyaToro CuexkTpa.

HccnenoBanne cnekrpa pa3peKeHHOr0 aTOMapHOTO BOJAOPOJA U U3MEPEHHUE
nocTossHHOU Punbepra.

Tema 3. @u3zuxka amomHo20 A0pa u 3j1eMEeHMAPHBIX YACHUY,.

Hyxknonnass monens sanpa IeiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
yucio sapa. U3oromsl.

PanunoaktuBHOCTh. Anb(da-pacnajg. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3inyyeHue.

3aKOH pPaJAMOAKTHBHOrO pacmnaia. PaaunoakTWBHBIE HM30TONBI B MPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHs. BiusHHEe paJlOaKTUBHOCTU HA JKHUBBIC
opranu3Mbl. EcrectBeHHbI QOoH n3nydeHus. Jlozumerpus.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledekT maccsl sapa.

SAnepubie peakuuu. Jlenenue u cuHres aaep. SAnepusie peakropsl. [IpoOaemsl
YIPaBIsEMOr0 TEPMOSJAEPHOTO CHUHTE3a. ODKOJIOTUYECKHE aCIEKThl Pa3BUTHS
SIEPHON IHEPIETUKHU.

Mertozapl perucTpaly U UCCIIEI0OBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHJaMEHTaIbHbIE B3aUMOJCUCTBHUSA. bapuoHbBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHOi Mojaenu. KBapk-ritooHHast MOJIEIb aJIpOHOB.

®uzuka 3a npenenamu CrangaptHoil mMozenu. TéMHas Marepus U TEMHas
SHEPIHUSl.

EnunctBO puznueckoil KapTUHBI MUpA.

TexHn4uecKne yCTpOMCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: TI03UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBINM peakTop, aToMmHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMOorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM (GoTorpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norsoieHus 0eTa-4acTull aTlOMUHUEM.

Paspgen 8. JiieMeHTHI aCTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTH acTpoHOMUU. [IpuKiagHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHH. [IpuMEHUMOCTh 3aKOHOB (U3UKK IS OOBSCHEHHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoasl acTpOHOMHMUYECKUX ucchenoBannii. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PAJAOTEIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, spkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBH)KEHUE.

ConneuyHas cucrema.

Connie. ConmHeunasi akTUBHOCTb. McTouHuk 3Heprun CostHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. /[narpamMmma «CrieKTpaibHbII Kilacc —
CBETUMOCTB». 3BE3bl TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Bostonnu ConaHua u
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mneunsiii Ilyte — Hama ['amaktuka. Ilonoxenne m nemxenne ConHua B
lNanaktuke. Tunel ranaktuk. Paguoranmaktrku u kBazapsl. YEpHBIE ABIPHI B SApax
raJaKTUK.

Bcenennas. Pacmiupenune Beenennoit. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus bonbmoro B3peiBa. PenukToBoe U3inydeHue.

MacmrabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuueckue naoniooenus.

HaOmronenus: 3BE3HOrO0 HEOA HEBOOPYXKEHHBIM IJIa30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUIIOKCHUH JIJIsT OTIPEIETICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOro MOJyIIapus U SPKUE
3BE3IBI.

HaGmiogenuss B Tteneckon JlyHbI, IUIaHET, TYMaHHOCTEW U 3BE3AHBIX
CKOIUICHUU.

Du3HYeCKUl MIPAKTHKYM.

CnocoObl u3MepeHus (PU3NYECKUX BEIUYHMH C UCIOIb30BAHUEM AHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOJIFOTHBIC U OTHOCUTENIHHBIC TTOTPEITHOCTA U3MEPEHUN (PU3UUYECKUX BEIIMYUH.
OueHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(u3MYEeCKUX BEIUMYMH, NPOBEPKA NPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 padoT,
ONMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUYECKUHA  JKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

O06o01maromee NMOBTOPEHUE.



OO6o0meHne U cucTemMaTu3alus CoJep KaHus pasziejoB Kypca «MexaHukay,
«MonexynsipHast pu3nuKa U TEPMOAMHAMUKAY, «INEKTpoauHaMukay, «Konedanus
U BOJHBD, «OCHOBBI CIELMAIBHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busnKay, « DIEMEHTHI ACTPOHOMUH B aCTPOPUZHKNY.

Ponr ¢Gu3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHUYECKOM cepax nesTeNbHOCTH YelloBeKa, POiib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMUCATEIbHOM,
CUCTEMATU3HUPYIOIEH, OOBSICHUTEIHHOH ¥  MPOTHOCTHYECKOW  (DYyHKIIHIA
(bu3nYecKoil Teopuu, poiib GU3NUECKON TeOprr B (POPMUPOBAHUH MIPEACTABICHUM
0 (pU3MYECKON KapTUHE MHUPA, MECTO (PU3UUYECKON KapTUHBI MUpPA B OOILIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrioyonéHHoro ypoBHs B 11 kmacce
OCYILIECTBIISIETCSL C YUYETOM COJIEPIKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUuKH, OUOJIOTUM, XUMUH, T€Orpauu U TEXHOJIOTHUU.

Mescnpedmemnvie nOHAMUA, C6AZAHHBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBIICHUE, HAy4YHbIA (DAKT, TUrnoTe3a, (huU3MvecKas BEIWYMHA, 3aKOH,
Teopusi, HaONIOJEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, I pOBas 1adbopaTopus.

Mamemamuka: pEUICHUE CUCTEMBl yPaBHEHUW. TpPUTOHOMETPUYECKUE
(GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOPBI M MX MPOEKUMH HA OCHU KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie 3nemMeHTapHbIX (yHKIUNA. [lpuzHaku noAOOMS TPEYTOJIHLHUKOB,
OTIpeJIeIICHNE TUIONIAIN TIOCKUX PUTYp 1 00bhEMa Tell.

buonozua: »nektpuyeckue SBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIe
IBWKEHUS B JKMBOM MPUPOJAE, DKOJIOTMYECKHME PHUCKH IIPU MPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKOIIEH  Cpensbl,
yAbTPa3BYKOBasi JUArHOCTMKA B MEJUIIMHE, ONTHUYECKHUE SIBJICHUS B KUBOU
IIPUPOJE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIMYECKOW PEMIETKU, CHEKTPaIbHbIN
aHaJIN3.

T'eocpaghusn: marHuTHBIE TMOJIOCAa 3€MJIM, 3aJIEKU MATCHUTHBIX PYI,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

TexHnonozusa: TPUMEHCHUE TOCTOSHHBIX MArHUTOB, AJEKTPOMArHUTOB,
ANEKTpOaBUTATENh SIKOOM, TeHepaTop MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JUHUU 3JEKTponepeaay, 3JIEeKTPOABUraTelb, pajap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, Tteiedon, CBY-meub, ynbTpa3ByKOBas JAMArHOCTUKA B TEXHUKE,



HpOGKHHOHHBIﬁ aliriapar, BOJJOKOHHAA OIITHKA, COJIHCUHAA 6aTape;1, CIIYTHHKOBBEIC
HpI/IéMHI/IKI/I, SAACPHAs SHCPTCTUKA U SKOJIOTNMYCCKUC ACIICKThI e€ pPa3BUTHA.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzukar
JOJIKHBI OTPaXKaTh TOTOBHOCTb U CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTALIUM, TO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONbITA U OMbITA ACATEIBHOCTU B MPOLIECCE peaau3alii OCHOBHBIX HaITPaBIICHUI
BOCIIUTATENIBHON ESTENBHOCTH, B TOM YHCIIE B YACTH:

rPpa’KAaHCKOr0 BOCIIUTAHUSA:

e CchOpPMHPOBAHHOCTh TPAXKIAHCKOM  MO3ULMU  OOydHaromerocs  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 0OIIECTBA;

e MPUHATHE TPAJULUMUOHHBIX OOIIEYETOBEUYECKMX T'yYMAHUCTUYECKUX U
JEMOKPAaTHYECKUX LIEHHOCTEN;

* TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIILHOCTh B HHTEPECAX T'PaKIAHCKOTO
oOlIecTBa, Y4yacTBOBaThb B CaMOYIpaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3aluy;

* YMEHHUE B3aUMOJECHCTBOBaTh C  COIMAJIbHBIMU  HWHCTUTyTaMU B
COOTBETCTBHH C UX (QYHKIMUSIMHU U HA3HAUCHHUEM;

* TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOMN AECATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e c(HOPMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e chOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO MOBEICHNUS,

e CIHOCOOHOCTH OLICHMBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro.

3CTETHYECKOr0 BOCTIMTAHUA:

e DOCTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PUZNUECKON HayKe.

TPYAOBOI0 BOCIIUTAHMSA:



HHTEpeC K pa3audHbIM chepaM npodecCHoHaTbHON ASATEILHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHWKOW, YyMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oyayiiel mpodeccuu U peanru30BbIBaTh COOCTBEHHBIE
’KH3HEHHBIE I1JIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O U CamMOOOpa3OBaHUIO B
obsacTu PU3MKU HA MPOTSHKEHUH BCEH KU3HHU.

IKOJOI'H4Y€CKOI0o BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbhI, OCO3HAHUE TJIOOATBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

TUTAHUPOBAHUE W OCYIIECTBICHUE NEHCTBUI B OKpY)KAlOIICH cpene Ha
OCHOBE 3HAHUS IEJIeH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpPEeHUE OMBITA JCATEIHPHOCTH SKOJOTHYECKON HANPABICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O ITO3HAHMHA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NIECKON HAYKH;

OCO3HAHHUE IEHHOCTH HAyYHOW MESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3y4YeHUs (PU3MKU OCYLIECTBIATh MPOEKTHYID M HCCIEI0BATEIBCKYIO
JEATETbHOCTh UHAUBUYAIBHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JiornuyecKue AeCTBUSA:

CaMOCTOATENBHO  (OpMyNIHpOBaTP M AKTyalU3UpoBaTh MpoOJemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU NESITEIbHOCTH, 3aJlaBaTh MapaMETpbl U KPUTEPUU HX
JOCTUKECHUS,

BBISIBJISAITH 3aKOHOMEPHOCTA M TPOTHUBOPEYMS B PACCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbIiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS
MAaTEPHUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTb, OILICHUBAaTh COOTBETCTBUE
pPEe3yJIbTATOB LIENSAM, OLIEHUBATh PUCKU MTOCIIEICTBUN 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble uccienoBarebcKe 1eMCTBUA:

BJIAJIETh HAYYHON TEPMUHOJIOTHEH, KIOYEBBIMU MOHATUSAMHU U METOJIaMU
(bu3nYecKoil HayKH;



BJIAJCTh HaBBIKAMHU  y4€OHO-HCCIICIOBATEIbCKOM u MIPOCKTHOMU
JCATCIBPHOCTH B 001acTH (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIIOMCKY METOJOB pelieHus 3amad  (PU3HIECKOro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHBIX METOJI0B TIO3HAHUS;

BIAJCTh BHUJAMH JIEATEILHOCTH 10 TIOJYyYEHHUIO HOBOTO 3HAHMUS, €ro
MHTEPHpETalNU, MPeoOPa30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallWsIX, B TOM YHCJIE TPU CO3JaHUU YYCOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlU3WpoBaTh 3ajauvy,
BBIIBUTATh THUMNOTE3Y €€ pEHIeHHs, HaxOJIUTh AapryMeHThl s
JI0Ka3aTeIhCTBA CBOMX YTBEPXKICHUMU, 3a/1aBaTh MapaMeTpPbl U KPUTCPHH
pEIICHHS;

aHANIM3UPOBATh TIOJYYECHHbIE B XOJI€ PEIICHHs 3aJa4d pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aadydl B 00pa30BATEIBHOU
JESITENBHOCTH, B TOM YUCIIE TIPU U3yUeHUU (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAaHHWS 1O QU3NKE B TPAKTHYCCKYIO 00JacTh
KU3HEICATEITLHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTElH;
BBIJIBUTATh HOBBIE UJIECH, MIPEJIaraTh OpUrHHAIbHbBIC MTOJAXO0/Ibl U PEIICHUS;
CTaBUTH MTPOOJIEMBI U 33/1a49H, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora c undopmanueii:

BJIa/IETh HABbIKAMU MOJyuYeHUs MHPoOpManuu (U3HYECKOTO COAEp>KaHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh MOUCK,
aHalM3, CUCTEMATHU3AlMI0 M WHTEPHPETAlHI0 HH()OpMAlUUU Ppa3InYHBIX
BUJIOB U (DOPM IIpeICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIIOJIb30BaTh CpEACTBA HMH(DOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COOJMI0JEeHHEM TpeOOBaHUM APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAaLIMOHHON 0€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAaHMSI B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3Ha4yeHUs WHGOpPMAlMKW M IEJEBOM ayAUTOPUH, BBHIOMpas
ONTUMAaIbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3aLUH.

KoMmyHukaTHBHBIE YHMBepPCcaJbHbIe YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIEHHEe Ha Ypokax (U3HUKK U BO BHEYPOUYHOU
NCSATCIBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMii HW CMATYaTh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIH30BAHUEM
SA3BIKOBBIX CPEJICTB;

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUyaTbHON pabOTHI;

BBIOMpPATh TEMATUKYy M METOJbI COBMECTHBIX JCHCTBUU C y4€TOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEN KaXKJIOTO YieHA KOJIEKTUBA;

NpPUHUMATh IIETH COBMECTHOW JEATEIBHOCTH, OPraHW30BBIBATh M
KOOPJIMHUPOBATh JEUCTBUS TO €€ JOCTHIKEHHUIO: COCTAaBJATh IUIAH
JCHCTBUHN, pacipeiesiTh POJIU ¢ YYETOM MHEHUHN yYaCTHUKOB, OOCYK/IaTh
pe3ybTaThl COBMECTHOM padOThI;

OIICHWBATh KA4eCTBO CBOETO BKJIaJla M KaXJIOTO yJaCTHHKA KOMaHIbI B
o0t pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OICHUBATh HUACH C TO3UIMU HOBH3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETHMUECKOE ITOBEJACHUE B Pa3IMYHBIX
CUTyalWsiX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHue,  OBITh
MHUIIAATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YUeOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOATENTFHO  OCYIIECTBIATH IMO3HABATEIBHYIO JCSATEIHHOCTh B
o0nacTi GU3MKK W aCTPOHOMHUH, BBISIBJISATH NPOOJIEMBI, CTaBUTh U
(bopMyIupoBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSATEILHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKON padOThl C YUETOM HMEIOIIMXCS
pPECypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacMpsATh paMKH  yd4eOHOTrO TpeAMeTa Ha  OCHOBE  JIUMYHBIX
MPEINOYTCHUM;

JieNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JPYAHWIIMH B 00JIaCTH
(GU3UKK, TIOCTOSIHHO TMOBBIIIATH CBOM 0Opa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIl), AMOIMOHAJIbHbIN HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBEI B JIESTECIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQJICTh HABBIKAMM TO3HABATEIBHOM peduieKkcuM Kak OCO3HaHUs
COBEPILIAEMBIX JIECTBUM M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MNpUEMBI pediIeKCHU Il OIEHKH CUTyalluM, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHHBAaTh PUCKH U CBOEBPEMEHHO INMPUHUMATH PEUICHUSA IO HX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M APryMEHTBl JIPYIMX IPU aHAIU3€ PEe3yIbTaTOB
JIEATCIILHOCTH;

MPUHAMATH Ce0s1, TOHUMAs CBOM HEJOCTATKH M JIOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHTBl JIPYTHX MpPU AHAJIW3€ PE3YJbTaTOB
NS TEILHOCTH;

MPU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mocTkeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHHS MPOTPAMMEI I10
dbu3uKe IS ypOBHS CpeaHEro oOmero oOpa3oBaHHS Y OOydYaroIIUXCs

COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WUHTEIUICKT, IpeIoJararoInii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHMS,  BKIIOYAIONIIETO  CIOCOOHOCTH  MOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUS Pa3BUTUSI COOCTBEHHOM
AMOIIMOHATILHOM c(ephl, ObITh YBEPEHHBIM B ceOe€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIHOCOOHOCTh AAANTHUPOBATHCA K
AMOIIMOHAIILHBIM WU3MEHEHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yCTexy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

AOMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHMMATh  3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTBIBATH €r0 MpPH OCYIIECTBICHHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUS! C APYIMMH JIIOJbMHU, 3a00TUTHCS, MPOSABIATH HHTEpPEC U
paspeniatb KOH(IUKTHIL.

I[MPEMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeIMeTHbIe pe3ysbTaThl HA YIIIyOJEHHOM
YPOBHE JOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOMIMXCS YMEHUM:

MOHUMATh POJIb  (PU3UKU B SKOHOMHYECKON, TEXHOJIOTHYECKOM,
OKOJIOTUYECKOM, COIMMAIBHOW M JOTHYECKON cdepax IeaTeaTbHOCTH
YeJI0BeKa, POJb U MECTO (PM3HKU B COBPEMEHHOMN HAy4YHOW KapTHHE MUPA,
3HAUEHUE OINUCATEIbHON, CHUCTEMATU3HUPYIOLIEH, OOBSICHUTEILHOH W
MPOTHOCTUYECKON  (QYHKIUMNA  (PU3MYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJMHAMHKHU, POJIb (PU3NUECKONW TECOPUU B
(dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KAaPTUHE MUPA;

paznuyaTth YCJIOBUSL NPUMEHUMOCTH Mojelied (u3ndyeckux Ten u
MPOLIECCOB (SIBJICHUI): WHEpIUalbHAas CHUCTEMa OTCYETa, aOCONIOTHO
TBEpJIOE TENO, MaTepualbHas TOYKA, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJHOE TmMajieHue, aOCONMIOTHO ympyras aedopMmaius, aOCOIIOTHO
yIpyroe v abCoIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAJUIMYECKOI0) Teja, UAcalIbHbIN ra3, TOUYCUHBIN 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE MOJIE;

paznuyath ycioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (DU3NYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMNA XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBACHITHP MEXAHWYECKUE TIPOIECCHl U SIBJIICHHS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOT0o ABWKEHUS, (OpMYJIbl KUHEMATUKU PABHOYCKOPEHHOIO
JBIKEHUS, TpeoOpazoBaHus [anwies mjisi CKOPOCTH W TMEpEeMENICHUs,
3aKoHbl HbIOTOHA, TPUHUUN  OTHOCUTEIBLHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
SHEPrUH, CBsI3b PabOTHl CUJIbI C M3MEHEHHEM MEXAHWYECKOW 3HEpruu,
YCIOBUSI paBHOBeCHUs TBEPIOro Teia), NpPU HATOM HCMOJIb30BaTh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbCa U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHATM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBICHHUS, UCTIOIB3YS
ocHoBHble moOdoKkeHHs MKT © 3akoHBI MOJEKYISpPHOW (PU3UKU U
TEPMOJUHAMHUKU (CBSI3b JIaBJIGHUSI HJCAIBHOIO Ta3a CcO CpeaHe
KUHETHUYECKOW SHEPrUed TEIUIOBOTO JBMXKEHUS M KOHIIEHTpALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIIECTBA CO CpEIHEW KHUHETUYECKOU
SHEPIruel TEIIOBOr0O ABMYKEHHUS €r0 YacTHUll, CBS3b JABJICHHS UACAIbHOTO
razda C KOHUEHTpalUWEeW MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHHUE
MenpaeneeBa—Knaneiipona, mnNepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs! PHEPTUU B TEIUIOBBIX MPOIECCaxX), MPU ITOM HCIOIb30BATh
MaTEMaTUYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MennaeneeBa—KianeipoHa;

aHAMM3UPOBATh M OOBSACHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI JJIEKTPOJMHAMUKHU (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AJEKTPOCTATUYECKOTO TMOJISI, MPUHUUN CYNEPHO3UIUU SJIECKTPUUECKUX
MOJIEH, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa Kyiona, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOIIEHHMS: 3aKOHbI OMa [jis ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Menu, 3akoH Jxoynsa—JIenua,
npasuia Kupxroda, 3akonsl @apajes 11 3J€KTpoIin3a);

ONMHCHIBATh (PU3UYECKHE TPOILECCHl W SBJICHHSI, WCIIOJNB3YS BEIHYMHBIL:
[IepEMELIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIbl, JaBJIEHUE, NOTCHUMAIbHAS DJHEPIUs, KUHETUYECKas
SHEPrusi, MEXaHWuyecKasi dSHeprusi, padoTra CWibl, IEHTPOCTPEMUTEIBHOE
YCKOpEHUE, Cujla TSKECTH, CHIIA YIPYTOCTH, CUJla TPEHUS, MOIIHOCTD,
SHEPrus B3aWMOJIEHCTBUS Tena C 3emiéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi jaedopmanuu MOpPYKUHBL, KOJIMYECTBO TEIUIOTHI,
a0coJIIoTHasE TeMmImepaTrypa Teja, padoTa B TEPMOIAMHAMUKE, BHYTPEHHSIS
DHEPTUs WACATLHOTO OJHOATOMHOTO Trasza, padoTa UACATBHOTO Tasa,
OTHOCHUTEJIbHAsA BJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TteniaoBOro
JNBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaNpsDKEHHOCTh TOJIE TOYEYHOTO 3apsija WIM 3apsHKEHHOro Iiapa B
BAKYyM€ H B JHDJICKTPUKE, IOTEHIMAT 3JIEKTPOCTATHYECKOTO TOJIS,
Pa3sHOCTh  MOTEHUMAJIOB,  JJICKTPOABMKYILAS  CUJa, CHJIa  TOKa,
HaIpsOKEHWE, MOIIHOCTh TOKa, OJJIEKTpUYECKas €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE Yy4YacTKa LIEMU C MOCJIEAOBATEIbHBIM U
MapaJyICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO MOJIS
KOHJIEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3UYECKUX  SBJICHUM:
MEXAHUYECKOE JBM)KEHUE, TEIUIOBOE JBM)KEHHUE YACTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Mudys3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALlUsl, IJIABJIICHUE U KPUCTAJUIN3alsl, HAIIPABICHHOCTD
TEIUTIONEpENAUH, IJIEKTPU3ALUS TEJ, SKBUIIOTCHIIMAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO MPOBO/IHHKA;

MPOBOJIUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NUYECKON BEJIMYUHBI OT
OPYrOM €  HCHOJIb30BAaHWEM  MPSMBIX  U3MEPEHUH, NpPU  ITOM
KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBAaTh pe3yJbTaThl MOIYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHAEC TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEHIHOCTEN U3MEPEHMI, JIe1aTh BHIBOIBI IO PE3yJIbTaTaM
UCCJIeI0BAHMS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MUECKUX BEIUYMH, IMPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCUTEJBbHBIE ITIOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHU;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEAJIONKEHHON TUIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE pEe3yibTaThl W J€JaThb BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3BL;

coOJr01aTh IpaBuiia 0€30MacHOr0 TPpyJa IpH MPOBEACHUU MCCIEI0OBAHUN
B paMKax y4eOHOro OHKCIEPUMEHTa, MpaKTHKymMa H©  ydeOHO-
UCCJIEIOBATENBCKOM W IMPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemiatb pacy€THbIE 3aJayd C SBHO 33JaHHOM W HESBHO 3aJaHHOU
(¢u3MYEeCcKO MOJENbI0: Ha OCHOBAaHWM aHaJIM3a YCJIOBHS OOOCHOBBIBATh
BBIOOp (U3MYECKOH MO, OTBEYAlOmeH TpeOOBAaHMSIM  3aJIauH,
OPUMEHATh  (OPMYJbI, 3aKOHbI, 3aKOHOMEPHOCTH M  IOCTYJaThl
bu3MYeCKUX TEOpUid NpPH UCIOJIb30BAHUM MaTeMaTHYECKUX METO/I0B
pelIeHus 3a/1a4, TPOBOJUTh PACUEThl HA OCHOBAHUU MMEIOIINXCS JTAHHBIX,
aHAIM3UPOBATh pPE3yNbTaTbl M KOPPEKTUPOBATh METOIbl PELICHUS C
Y4ETOM IOJIyYEHHBIX PE3YJIHTATOB;

pemiatb KayecTBEHHBbIE 3aJaud, TpeOylolue NPUMEHEHUsT 3HAaHUM U3
Pa3HbIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTErPALMK 3HAHUI U3 IPYTuX
IIPEJIMETOB €CTECTBEHHO-HAYYHOI'O LMKJIA: BBICTPAWBaTh JIOTHYECKYIO
LIEMOYKY PacCy’KJICHUI ¢ OIIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKHU, B OOBSICHEHUE MPOILIECCOB OKPYHKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATD MOCIEICTBUS OBITOBOM M IMPOU3BOACTBEHHOMN
JESTENbHOCTH 4YEJIOBEKa, CBSA3aHHOW € (DU3MYECKMMHU IMpolleccamu, C
MO3UIINHI IKOJIOTHUECKON O€30MMacCHOCTH, MPEACTABICHUN O palliOHAILHOM
PUPOAOIOIb30BaHUH, @ TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHXKEHHIM
HAyKd W TEXHOJOTMH JUId JAJIbHEHIIEro pa3BUTUS YEJIOBEUYECKOIO
00I1IeCTBA;



MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3UYECKOTO
COJICp)KaHUS C WCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTHHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TIOMCKA, TEpepadOTKU ¥ TPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHON MH(GOPMAINH, CTPYKTYPUPOBAHUS I MHTEPIPETALINH
uHPOpMAIIMK, TOJYYEHHOW W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHANMM3UPOBATh  TOJNIy4aeMyr  HWH(GOpPMAIMI0O ¥  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE WMMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UCTOYHUKA UHPOPMALIUU;

MIPOSIBIISITH OpraHHU3AIMOHHBIC u MO3HABaTEIbHBIC YMCHHS
CaMOCTOATEILHOTO  NPHOOPETCHHWS  HOBBIX 3HAHWKA B TIpoIecce
BBITIOJTHCHUS IPOCKTHBIX U y4eOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TpPyNIEe C HCIOIHEHHUEM pPAa3INUYHbIX COIHAIBHBIX pOJICH,
TUTAHUPOBATh PabOTy TPYMIbI, PAIMOHATIFHO PacpPEACIATh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYaIlUsSX, aJCKBATHO OIICHWBATH BKJIAJl KAKIOTO W3
YYaCTHHKOB TPYMIBI B PEIICHUE pacCMATPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymieil mpodecCuOHAIbHON JAESITEIbHOCTH TI0
CHEIMATEHOCTAM (PU3UKO-TEXHHUECKOTO TPOQUIISL.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE pPe3yJbTaThl Ha YIIyOIEHHOM
YPOBHE JJOJIKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh pPOJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJb aCTPOHOMHUHU B
IIPAKTUYECKOM  JIEATEIbHOCTUM YEJIOBEKAa W JAJBHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIbHOM, CUCTEMATU3UPYIOUIEH,
OOBSCHUTEIBHON M MPOTHOCTUYECKON (PYHKUMN (PU3UUECKON TEOpUu —
ANEKTPOJUHAMUKH, CIIEHHAIIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, poap (HU3NUECKON Teopuu B (POPMUPOBAHUHU NPEJICTABICHUN O
(bu3nYecKoil KapTUHE MHUPaA, MECTO (PU3MUYECKOW KapTHHBI MUpa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUI O IPUPOIE;
pa3nuyaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tea u
IPOLECCOB  (SIBJIEHUIN): OJIHOPOAHOE DIIEKTPUYECKOE U  OJHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOIeOaHus, MaTEMaTUYECKU MasTHUK,
UJCAIbHBIA MPYKUHHBIA MAasSTHUK, TAPMOHUYECKUE BOJIHBI, HJI€ATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO sipa U
KBaHTOBOW MOJIEJIM CBETA,

paznuyath yCJIOBHUSl (TpaHULbI, 00JacTH) MPUMEHUMOCTH (HU3UYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMHA XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD HCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCHI U SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSI U 3aKOHBI DJIEKTPOJAMHAMHUKUA U
CHEUUalbHOM  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHHUS
NEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUuMHM, npaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMu CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEHHAJIbHOW  TEOpHH
OTHOCHUTEJILHOCTH DUHIITEITHA);

aHAIM3UPOBATH U OOBSICHITH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUS!  KBAHTOBOM  (u3uku  (ypaBHeHUE  DUHIUTEHHA  AJA
doTodpdexra, mnepBbld U BTOpoM mocTynarel bopa, mnpuHUUI
COOTHOIICHHSI HeomnpeaenéHHocTeil [elizenbepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAaCCOBOT'O YWCENl M SHEPTUU B SIAEPHBIX PEAKLMIX, 3aKOH
pPaANOaKTUBHOTO pacnana);

OMUCHIBATh (PU3UUECKUE TPOILECChl M SIBJICHUS, HCIOJIb3YS BEIUYUHBI:
HaMNpsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIHA 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IOTEHLUHAJIOB, JJIEKTPOJABWXKYILNAS CUJA, HMHAYKIUSA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cujia Ammepa, MHAYKTHBHOCTD,
ANEKTPOJABMKYINAS CUJIAa CAMOUHIYKLUWH, SHEPrUsl MarHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUU HUMITYJIbC, IOJHAsT SHEPrus,
DHEPrus TIOKOS CBOOOJHOW 4YaCTHUIbI, DHEPTUs M HUMIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsil AJIpa, SHEPTHsl CBS3H sI/Ipa;

OOBSACHATh  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SABJICHHMA:
AIEKTPOMArHUTHAS WHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIUS
BOJIH, Judpakius, JUCHEPCHs, TOJHOE BHYTpPEHHEE OTpakeHHE,
dboroanekTpudeckuii 3¢dext (dhororddekrt), anpda- u Oera-pacnajbl
ayep, ramMMma-usiydeHue sjep, (GU3MYeCKUe MPUHIUIBI CHEKTPaIbHOIO
aHanu3a v paboThI Jia3epa;

ONpENENATh HAMPABICHUE HMHAYKIUHA MArHUTHOTO TOJII MPOBOJHHUKA C
TOKOM, CHJIbl AMIiepa U cuiibl JIopeHiia;

CTPOUTH U300paKeHUE, CO3JaBAEMOE MJIOCKUM 3€PKajIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATralolMe ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBl JJI1 aHaimM3a U OOBACHEHHS (PU3UYECKUX  IPOIIECCOB,
MPOUCXOMSIIUX B 3BE3JaX, B 3BE3IHBIX CHCTEMAaX, B MEXKIaJIaKTUUYECKOU
cpezie; IBHUKEHHS HeOECHBIX TEJ, SBOJIIOLIMU 3BE3/1 U BCeneHHOM;
MPOBOJUTh HCCICIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX HW3MEpPEHUW, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH



bu3nYecKkux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEeHMi, JIenaTh  BBIBOJABI 10  pe3yibTaraM
UCCIICIOBAHMS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHUS (U3MYECKUX BEIMYHUH, TMPU ITOM
BBIOMpPATh ONTHUMAIBHBIA METOJl M3MEPEHUSs, OIEHHWBATh A0OCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUIHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTEH OTBITHI TIO MPOBEPKE MPEIOKEHHON TUITOTE3bI: TUIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJIyYCHHBIC Pe3yJibTaThl U JIeJaTh BBIBOJ O CTaTyce MNPEI0KEHHON
TUIOTE3bL;

OIMHMCHIBATh METOIBI TTOTYUEHHUS HAYIHBIX ACTPOHOMHYECKUX 3HAHUMH;
co0moAaTh mpaBuiia 6€30MacHOro Tpy/ia Ipy MPOBEACHUHN HCCIEI0BaHUMN
B paMKax yd4eOHOro OJKCIIEpUMEHTAa, TMpaKTHKymMa U  ydeOHo-
UCCJIEeIOBATENILCKOM W TMPOEKTHOM JIEATEIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEBLHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBAHMS;

pemarb pacy€THBIE 3aJayd C SIBHO 33aJIaHHOM W HESBHO 33JaHHOU
¢bu3nYecKoil MOJIeNbI0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
bu3nueckue MoJenH, OTBEYarolue TpeOOBaHUSIM 3aJayM, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKUX TEOpUil
Py HWCIOJNB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHHS  3ajad,
MPOBOJIUTH PACUETHl HA OCHOBAHWW UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOMbI PEIICHUs C YYETOM MOJYyUYEHHBIX
pe3ybTaToB;

pemath Ka4eCTBEHHBIC 3aJaud, TpeOylolmue TPUMEHEHUS 3HAHWA U3
Pa3HBIX pa3zeNoB Kypca (PU3MKH, a TaKKEe UHTETPALMK 3HAHUI U3 IPYTUX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATH JIOTUYECKYIO
HENOYKY pacCyKJICHUI ¢ ONOPOi HAa N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHHS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

MPUBOJNTHh TPUMEPHl BKIAJa POCCUUCKUX H 3apyOCkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OIICHUBATDH MOCIECTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESTEIHPHOCTA 4YEJIOBEKA, CBSA3AHHOW C (DU3UYECKUMHU IMIPOIECCAMH, C
MO3UIIUNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUN O palliOHATHFHOM
MPUPOONOIb30BAaHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKCHHM



HAyKM M TEXHOJOTMH Uil JajbHEHIIEro pa3BUTUS YEJIOBEUECKOIO
00I1IeCTBA;

MPUMEHSATh Pa3IuyHble COCOObI paboThl ¢ MHPOPMaLHUEH (PU3UYECKOTO
COJEpKaHUSI C HCIOJBb30BAaHUEM COBPEMEHHBIX HMH()OPMAILIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(OpPMAIIMOHHBIE
TEXHOJOTMM Uil TIOMCKA, MepepabOTKHM U MPEAbsBICHUS Y4YEOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALNU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALINN
uHpOpMaIlMK, TOJYYEHHOM U3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHaJIM3UpOBaTh  MOJy4YaeMmMyro  HMH(OpMalMiO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA HHPOpPMALIUU;

MPOSIBIISITH OpraHHU3aIMOHHBIC U NO3HaBaTeNIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHUW B Ipolecce
BBIIOJIHEHUS [TPOEKTHBIX U yUEOHO-UCCIEA0BATEIBCKUX PadoT;

paboTaTh B TpyHne C HCIOJIHEHUEM PAa3INUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYyMIbl, PAMOHATIBFHO PACIPEAeATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, a/IeKBaTHO OLIEHWBATh BKJIAJ KaXXJIOTO M3
YYaCTHUKOB I'PYMIIBI B pELIEHUE pacCMaTpUBAEMO POOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyayuieil mpoecCuOHaIbHON AESITEIbHOCTH MO
CHEIUATHHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIISL.
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43 ®u3nKa aTOMHOTO s1Ipa U JIEMEHTAPHBIX 5




YaCTHII

Hroro no pazgeny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 12
Hroro no pazgeny 12
Paznen 6. PU3HUYECKUAN MPAKTUKYM
6.1 ®uU3HYECKUl IPAKTUKYM 16 16
Hroro no pasneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucreMaTuzaius 1 00001IeHE
71 NPEAMETHOTO COJePKAaHUS U OIbITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO NIPU
u3ydeHuu kypca ¢pusuku 10 — 11 xmaccos
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHHOYPOYHOE IINIAHUPOBAHHUE
10 KJJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacos

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3y4YeHHn
b |

JIEKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — pyHaaMeHTaIbHas HayKa o
IpUpoJE

Hay4nplii MeTO ITO3HAHUS U METOIBI
HCCae0BaHus (U3UUECKUX SIBJICHUIN

DKCIEPUMEHT U TEOPHS B MPOIIECCE MO3ZHAHUS
npupozsl. HabmoeHne u skcrepuMeHT B
¢dusnke

Crioco0b1 m3MepeHust PU3NIECKUX BETUUNH

AOCOMI0THAs M OTHOCHUTENbHAS IOIPEIIHOCTH
U3MEpeHui (PU3MIECKNX BEIUIHH

MonenupoBanue B ¢pusuke. Poib u mecto
¢bu3uKu B pOpMHUPOBAHUHN COBPEMEHHOMN
HAY4YHOI KapTHHBI MHUpPa, B IPAKTUYECKOM
NeSITeIbHOCTH JI0/IeH

Mexannueckoe npmxenne. CucremMa oTcuera.
OTHOCHUTENLHOCTbL MEXAHUYUECKOIO IBHIKEHMU.
[Ipsimast 1 oOpaTHas 3a/1a4d MEXaHUKH

Pannyc-BekTop MaTepHanbHON TOYKH, €TO
IIPOEKLIUU Ha OCU KoopAuHAT. Tpaexropus.
ITepememienue. CxkopocTs. X mpoekuuu Ha
OCH KOOpJUHAT




PaBHOMEpHOE NPSIMOJIMHENHOE ABUKECHUE.
I'pacuueckoe onucaHre paBHOMEPHOTO
MIPSIMOJIMHEVHOTO JIBUKEHUS

10

CrnosxeHue nepeMeIeHuii U CKOPOCTEM.
Pemenue 3amau

11

HepaBHoMepHOe BH>keHHE. MTHOBEHHas
CKOpOCTh. Yckopenue. [Ipsamonnaeitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12

['padpuaeckoe onmcanue MPSIMOITHHEHHOTO
JBUKECHHSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBoOogHOE masieHne. Y CKopeHHue CBOOOTHOTO
IIaaCHUA. 3aBI/ICI/IMOCTI> KOOpI[I/IHaT, CKOpOCTI/I,
YCKOPEHUS OT BPEMEHH M UX rpauKu

14

JIBukeHue tena, OpOIIEHHOr0 MO/ YIJIOM K
TOPU30HTY

15

KpuBonnHeiiHoe nBuxeHue. JIBIKeHNE IO
OKPY’KHOCTH. YTIIOBas U JIMHENHAs CKOPOCTb.
Ilepuon u yactora. LleHTpOCTpEMUTENIBHOE U
IIOJIHOE YCKOPEHHUE

16

Konrponsnas padora no teme "Kunematuka"

17

ITepBriif 3akon HeroToHa. MHEpHManbHbIe
cucreMsbl orcuéta. [IpuHnun
OTHOCUTENBHOCTHU [ anumes.
HewnnepuunanbHble CUCTEMBI OTCUETA

18

Cwita. PaBHOelicTBYIOIAsA cuna. Bropoi
3akoH HrroTona. Macca

19

B3anmoneiictue Ten. Tperuii 3aKoH
HeroToHa




IIpuHnun cyneprno3unyu cwi. Pemenue 3amaqy

20 Ha IIpMMEHEeHue 3aK0HOB HbroToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJICHTHOCTh IPABUTAIMOHHON U
MHEPTHOU MacChl

” Cuna TsbKeCTH M yCKOpeHHe CBOOOHOTO
najeHust
JIBukeHre HeOECHBIX Te U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuina tpenust. [Ipupoaa v BUABI CHUIT TPEHUS.

25 JIBU>KEHHE B )KUJKOCTHU U ra3e ¢ y4ETOM CHIIbI
COTIPOTHUBIICHUS CPEIBI

26 JaBienue. ' mapocTaTuueckoe JaBiICHUE.
Cunia Apxumena

27 AGcomotHo TBepaoe Teno. [TocTynatenbHoe
Y BpaulaTelbHOE JBUKEHUE TBEPOTO Tella

)3 MOMEHT CUJIbl OTHOCUTEIBHO OCH BpPAILEHUSI.
[1neqo cumnbl
CroxxeHue Cul, MPUJIOKEHHBIX K TBEPIOMY

79 teny. LleHTp TsxkecTH Tena. Y cioBus
paBHOBecHsI TBEpAOIo Tena. Buspl
paBHOBECHS

30 Pemenne 3anau

31 KontponbHas padota no teme "J[uHamuka.

Craruka TBepnoro tena"




32

Nmnynbc maTepuanbHON TOYKH, CUCTEMBI
MaTepUAIbHBIX TOYEK. LIeHTp Macc cuctembl
MaTepHAIbHBIX TOYEK. Teopema o IBUKEHUU
LIEHTpa Macc

33

HMItynsC CHIIBI M1 U3BMEHEHHE UMITYJIbCA TEa.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUYKECHUE

34

MomeHT HUMITYJIbCa MaTCpI/IaJIBHOﬁ TOYKH.
Hpe,Z[CTaBHeHI/Ie 0 COXpaHCHUH MOMCHTA
HMITYJIbCA B ICHTPAJIbHBIX IOJIAX

35

Pentenue 3anau

36

Pabora cwibl Ha MajOM U Ha KOHCYHOM
nepemeneHnd. ['padguueckoe npeacraBicHue
paboThI CHITBl. MOIITHOCTH CHITBI

37

Kunerunueckas sneprus. Teopema 00
M3MEHEHUHU KHHETUYECKON SHEPTUH
MaTepUAIbHONW TOYKH

38

IToTreHnmanbHbIe U HETIOTEHIIUATIbHBIE CUJIBI.
ITorennmansHas sHeprus. Bropas
KOCMHUYECKAsk CKOPOCTh

39

Tpetrbs kocMuueckast CkopocTb. CBs3b
paboThl HENOTEHIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPrUun

40

Yipyrue u Heynpyrue CTOJIKHOBEHHS.
YpasHenue bepHyum 1 uacaIbHON
KUJKOCTU




KouTtponbHas padora o teme "3akoHbI

H COXPAaHEHHUs B MEXaHUKe"
PazButue npeacrasiieHUit 0 Ipupoe

42 teroTbl. OcHoBHBIE nojoxenust MKT.
Huddysus. bpoyHoBckoe ABHKEHHE
CtpoeHnne ra3000pa3HbIX, KHUIKUX U TBEPIBbIX

43 Ten. XapakTep IBUKEHUS U B3aUMOACHCTBUS
YacTHI] BELIECTBA
Macca u pa3Mepsl MOJIEKYJ (AaTOMOB).

44 KomnnuectBo BemectBa. [TocTostHHAas
ABoraapo

45 Temneparypa. TeroBoe paBHoBecue. [lkana
Lenbcus

46 Pemenne 3anau

47 N neanbublii ra3. ['a30BbIe 3aKOHBI

48 Ypasuenue Menzeneesa-Knaneiipona.
Penrenue 3amau

49 AoOconroTHas TemriepaTtypa. 3akoH JampToHa

50 W3onporneccsl B uACaIbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 ['paduueckoe npecTaBIeHUE U30MPOLECCOB:
U30TEepMa, U30X0pa, n3odapa

52 OcnoBHoe ypaBHeHue MKT

53 Penrenue 3anau

54 CBs13b a0COMIOTHON TEMIEpaTyphl

TEPMOJIMHAMUYECKON CUCTEMBI CO CpeaHEN
KMHETHYECKOM HEPruei MOCTynaTeIbHOro




TCIIJIOBOI'O ABUKCHU S e€ HJaCTuIl

55

O0001eHrE U CUCTEMATU3ALMS 3HAHUM 110
Teme "OcuoBsl MKT"

56

KoHnTtponbHas padora mo teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cucTeMa. 3alaHue
BHEIIHUX ycnoBul it T/ cuctemsl.
BHemHue ¥ BHYyTpEHHUE NTapaMETPBI.
[TapameTpsl T/ cuctemsl Kak cpeaHue
3HA4YCHMsI BEJINYMH, OIMCHIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpou3sBoJibHas penakcamus T/ cuctemsl
K TeTJIOBOMY PaBHOBECHIO

59

Mojenp u1eanbHOro ra3a B TEpMOIUHAMUKE.
VY cioBust IPUMEHUMOCTH 3TON MOAETHN

60

VYpasuenne Menneneea-Kianelipona u
BBIPAKCHUE JUJIs1 BHYTPEHHEW SHEPIUU

61

Bripaxkenue 1715 BHyTpeHHEH SHEPTUU
0/IHOATOMHOT'0 UJICAJIbHOTO ra3a.
KBazucrtaruueckue U HECTATUIECKHE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TepMOIUHAMUKE.
Beruucnienune pabotsl no rpaduky npouecca
Ha pV-nuarpamme

63

Tennonepenaya Kak crnoco0 U3MEHEHUS
BHyTpeHHe# Heprun T/l cuctemsl 6e3
COBEpIUICHHS paOOTHI




64

KOHBGKHI/I?[, TCIUIONPOBOJHOCTD, U3JIYUCHUC

KonnuectBo TerwioTel. TemmoéMKOCTh TEMA.
VY nenbHas U MOJISIpHAs TEIUIOEMKOCTH

65 BEILIECTBA. Y IeJIbHAs TEIUIOTA CrOpaHus
TOIUIMBA

66 Pacuér xonuuecTBa TEMIOTHI IPU
TerJionepeaaye

67 [Tonsitue 06 aquadbaTHOM mporiecce. [lepBrrii
3aKOH TEPMOJUHAMUKHI
KonnuecTBo TemnoTsl U paboTa Kak Mephl

68 W3MEHEHUS BHYTpeHHEH sHeprun T/]
CHUCTEMBI
BTopoii 3aKk0H TEpMOJMHAMUKH IS

69 PAaBHOBECHBIX 1 HEPABHOBECHBIX IIPOLIECCOB.
HeobpaTuMocTs IPUPOTHBIX TIPOIIECCOB

70 [Ipunnune! aevicteus TemioBbix MamuH. KITJ]

71 MakcumanbHoe 3Hauenne KITJI. Iukn Kapao

72 Penrenue 3anau
DKOJIOTHYECKUE aCMIEKThI UCIIOJIb30BAHUS

73 TEIUIOBBIX ABUrarenei. Temnosoe
3arpsA3HEHHUE OKPYKAIOLIEH CPEe/Ibl

74 Peenue 3anau

75 O06o0011eHre U crucTeMaTu3alus 3HaHU| 0
teme "Tepmoaunamuka. TennoBble MaIvHbL"

76 KonTponbhas pabota mo teme
"Tepmoaunamuka. TeroBbie MaluHb!"

77 [TapooGpa3oBanre U KOHICHCAIH.




Hcnapenue u xunenue. Y 1eiapHas TEIUIOTa
napooopa3zoBaHus

HaCLIH_IeHHBIC 1 HCHACBIIIICHHLIC I1aphbI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JAaBJICHUS HACBIIMICHHOT'O ITapa OT

78 TEMIIepPaTypbl, UX HE3aBUCHMOCTH OT 00BEMa
HaCBILIEHHOI'O N1apa. 3aBUCUMOCTh
TEMIEpaTypbl KUIIEHUS OT AABJICHUS B
KUAKOCTU

79 Brnaxxnocts Bo3yxa. AGCONIOTHAS U
OTHOCHTEJIbHAS BIAXKHOCTb

80 Pentenue 3amau
Teépnoe Teno. Kpucramimyeckue u

81 aMmopdHbIe Tela. AHU30TPOIHS CBOMCTB
KPHUCTAJLIOB

2 [InaBneHue u KpucTamnzanus. Y aenpHas
terioTa miasieHus. Cyomumanus
Hedopmaruu BEpaOTO Tena. Pactskenue u

83 cxarue. Cnsur. Monyns FOura. Ilpenen
ynpyrux aedopmaruii
TemioBoe paclIMpeHNE KUAKOCTEN U

84 TBEPABIX T€J1. AHFAPMOHM3M TEIJIOBBIX
KOJICOAHUH YacTHIl BEIIECTBA

25 [TpeoOpa3zoBanue sHEprUH B (Pa30BBIX
nepexoax

86 YpaBHeHue TerioBoro 6amaHca

87 Penrenue 3anau

88 [ToBepxHOCTHOE HaTskeHUE. KanusuispHeie




sBJEHUA. [aBieHue 1Mo UCKPUBJIEHHON
MOBEPXHOCTHIO xKuaKocTH. Dopmyna Jlamnaca

89

O060011eHNe U cUCTeMaTH3alMsl 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUSI BEILIECTBA.
da3oBble IEpEX01bl"

90

KoHTponbHas pabdora 1o Teme "ArperarHoie
cocTosiHMs BenlecTBa. Pa3zoBbie nepexoab”

91

DnexTpu3anus Tea U e€ mposBICHUS.
DnekTpuyeckuil 3apsia. [IBa Buaa
ANEKTpUYecKuX 3apsaoB. [IpoBogHuKwH,
JTURJIEKTPUKHU U TIOJTYTIPOBOIHUKHU

92

DJIeMEHTaPHBIN JIEKTPUUECKHUM 3apsia. 3aKOH
COXPaHEHHUS MEKTPUUYECKOTr0 3apsia

93

B3aumopeiictBue 3apsaaoB. Toueunsie
3apsabl. 3akoH Kynona

94

Pemenue 3agau

95

OnekTpudeckoe nojue. Ero nelictBue Ha
ANEKTPUUECKHUE 3apsi/Ibl

96

Hanpspok€HHOCTD 3IEKTPUYECKOTO TOJSL.
[TpoOHeIi 3apsa. JInauM HaANPSHKEHHOCTH
aneKTpudecKkoro noist. OgqHopoaHOE
AIIEKTPUYECKOE T0JIe

97

IToTeHITMaNBEHOCTE SJICKTPOCTATHYCCKOI'O
roJis. PasHocth INOTCHIMAJIOB U HAIIPS)KCHUC

98

IToTeHumanbHas SHEPrUs 3apsiia B
JIIEKTPOCTaTUYECKOM roiie. IToreHnman
AIIEKTPOCTATUYECKOTO TTOJIS

99

CBs13b HANPSKEHHOCTH M0JIS U Pa3HOCTH




MOTCHUIMUAJIOB IAJIA 3JICKTPOCTATUYCCKOT'O ITOJIA

IIpuHIUI CyNIEPIIO3UIIUMH IIEKTPUUECKUX

100 .
MoJeH

101 Pentenue 3anau

102 [Tone Toueunoro 3apsana. [lose paBHOMEPHO
3apsHKEHHON chephl
[Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 miapa. [loxe paBHOMEpHO 3apsyKeHHON
OSCKOHEYHOM IIJIOCKOCTHU

104 [IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBECHS 3apsiiOB

105 JIMdIIeKTPUKY U TIOTYTIPOBOAHHUKY B
ANEKTPOCTATUYECKOM I10JI€
Konpaencarop. D1neKTpoéMKOCTh

106 KOHJICHCATOpa. DJIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOopa

107 [TapannensHOE COEIMHEHHE KOHJIEHCATOPOB

108 ITocnemoBaTeabHOS COCOUHEHHE
KOHJIEHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110 Penrenue 3amau

11 JIBrm>keHue 3apsKEHHOM YaCTHUIIbI B
OJTHOPOJTHOM DJICKTPHUECKOM T10JIe

112 Penrenue 3anau

113 O0o001IeHNEe U CHCTEMATH3allHsI 3HAHUH 110

TeMme "OnekTpudeckoe nosue"

114

KonTponbhas pabota mo teme




"JnexTpuueckoe moie"

115

Cwuia Toka. [TocToguHbIi TOK. Y CIIOBUA
CyLIECTBOBAHUS IOCTOSHHOI'O
AIEKTPUYECKOTO TOKa

116

Hcrounuku Toka. Hanpspkenne u 31C

117

3akon Oma 1S ydyacTKa LernH.
DIIEKTPUYECKOE CONPOTUBIICHNE

118

3aBHCHMOCTh COIMPOTUBJICHUA OAHOPOAHOTO
MMPOBOAHHUKA OT €TI0 AJIMHBI M IIJIOIIaan
MOIMNCPCYHOTO0 CCUCHUA

119

Y 1esbHOE CONPOTUBIIEHUE BEILIECTBA.
Pemenue 3amau

HOCHGHOB&TQHBHOG, napajjiCJIbHOC,

120 CMELIAaHHOE COEIMHEHUE MPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX
nenei. [lpaBuna Kupxroga

122 Penrenue 3anau

123 PaGoTa snektpuyeckoro Toka. 3akoH Jxoyis
—Jlenna

124 Pentenne 3amau

125 MomHOCTb 31eKTpruieckoro Toka. TemnoBas
MOIIIHOCTb, BbIJIENIsIeMasi Ha pe3UCTOpe

126 Penrenue 3amau

127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHNE
HMCTOYHMKA TOKA

128 3akoH OMa 11t MOJTHOM (3aMKHYTO)

AIEKTPUYECKON LENH




129

Pemenue 3agau

1
130 MOIHOCTh UCTOYHHUKA TOKA 1
131 KopoTkoe 3aMbikaHue 1
132 KonpaeHncaTop B 1enu nocTOSHHOTO TOKa 1
133 Pemenue 3anau 1
134 Pemenue 3anau no reme "IlocTostHHBIM |
ANEKTPUUECKUH TOK"
135 Penrenue 3anaud mo treme "IlocTOSHHEIN |
ANEKTPUYECKUH TOK"
136 Penrenue 3anaud mo treme "IlocTOSHHEIN |
AIEKTPUUYECKUN TOK"
137 O0600mIeHne U cUCTeMaTH3aIMsI 3HAHUH 110 |
teMe "I10CTOSAHHBIN IIEKTPUIECKUM TOK"
138 Kountposnbnas pabora no teme "TlocTossHHBII )
ANEKTPUYECKUM TOK"
DnekTpuyecKkas MpOBOANMOCTb Pa3IMYHBIX
139 BEILIECTB. DJIEKTPUUECKHUM TOK B METaJLJIax. 1
CBepXIpoBOIUMOCTh
DJIEKTPUYECKUI TOK B paCTBOpaxX U
140 pacIuiaBax 3J€KTpoiauToB. 3akoHbl Dapanes 1
JUTSL BIEKTPOIHU3a
141 DJeKTpUYeCcKHi TOK B raszax. [lmazma 1
142 DneKkTpuuecKuil TOK B BakyyMme. BakyymHbie 1
IPUOOPHI
143 DNEKTPUUECKUN TOK B TOJTYIIPOBOJHUKAX 1
144 [TomypoBOIHUKOBBIE PUOOPEI 1
145 OU3NYECKUN TPAKTUKYM T10 TEME 1




"N3mMepeHue cuiibl TOKa U HAMPSKEHUS B
[ENH TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIHEHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IUPPOBOH
naboparopueit o pusuke. [Ipumepsl
U3MepeHUs] PU3NUECKUX BEITHUUH MIPH
MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB"

146

®dusnueckuii npakTukyMm mno teme "Mzydenue
HEPAaBHOMEPHOTI'O JABM)KEHUS C LEJIBIO
OIpeAeseHUsI MTHOBEHHOM CKopocTH"

147

@u3nYECKU MPAKTUKYM 110 TEME
"N3mMepeHune yCKOpeHHs NIPU NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBM)KEHUU 110 HAKJIOHHOM
miockoctu" wnu "MccnenoBanne
3aBHCUMOCTH IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBUYKEHUU"

148

Pu3nyecKuil MPaKTUKYM I10 TEME
"N3mepeHue yCKOpeHHsl CBOOOIHOTO
nafgeHus" win "M3yueHnue qBUKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAJIBHO"

149

dusnueckuil npakTukyM mno teme "Mzydenue
JBIKCHMS TeJa 110 OKPY>KHOCTH C
IIOCTOSTHHOM 110 MOZYJII0 CKOPOCTbIO" MU
"HccnenoBanue 3aBUCMMOCTH IIEpUO/IA
oOpallleHus1 KOHUYECKOI'0 MasiTHUKA OT €ro
napamMeTpos”

150

DU3NYECKUN TPAKTUKYM T10 TEME
"N3mepenne paBHOJECHCTBYIOLIEH CUJIBI IPU
JBHKEHUH OpyCKa M0 HAaKIIOHHOW TJIOCKOCTH"




nnn "[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH
BPEMEHH JIBIKEHHS OpyCKa 10 HAKIIOHHOU
IUIOCKOCTH Ha 33JIaHHOE PacCTOSHUE OT €ro
macchl"

151

Pu3nyecKunil MPaKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpazsiie, ot ux aeopmarmu” win "M3yuenue
JIBMDKEHUS CUCTEMBI TeJ, CBA3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 NErkuu 610K"

152

@u3nYECKU MPAKTUKYM 110 TEME
"N3mepenue korpuIeHTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 PUIICHTA
3aBucuMoctu Frp(N)" unu "UccnenoBanue
JBUKEHMSI OpyCKa [0 HAKJIIOHHOM IJIOCKOCTH
C IepeMeHHBIM K03 purmenTom TpeHus" win
"N3y4yeHue qBUKEHMSI Ipy3a Ha Baly C
TpeHueM"

153

Pu3nyeCKuil MPaKTUKYM 110 TEME
"UccnenoBanue ycioBUid paBHOBECHUS
TBEPAOIO TeJa, UMEIOIIETO OCh BPALLECHUS "
wn "KoHCcTpynpoBaHHe KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMYMBOCTHU TBEPJOTO TEJa, UMEIOLETrO
IUI0MIA/(b ONOpPHI"

154

Pu3nyecKnil MPaKTUKYM 110 TEME
"N3mMepeHne UMITyjibca Tela o TOPMO3HOMY
nytu" win "M3mepenue cuiibl TArM, CKOpoCTH
MOJIEJIN HJICKTPOMOOMIISL M MOIIHOCTH CHJIbI




aru" wiu "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa ¢ UMIYJbCOM CHUJIbI" WIN
"UccnenoBanue cCoOXpaHEHUsI UMITYJIbCa TIPH
ynpyrom B3aumoaenctsun" i "M3mepenne
KUHETUYECKOW SHEPTUH TeJla 10 TOPMO3HOMY
nyTH"

155

®dusnueckuil npakTukyM mno teme "Mzydenue
M30TEPMUYECKOrO Tpoliecca (PEKOMEHI0BAHO
UCTIONIBb30BaHue IUQPPOBOi Taboparopun)"
nin "M3ydeHne u30XopHOTo nporecca” uin
"N3ydyenne n3o00apHOTO mporecca’ win
"[IpoBepka ypaBHEHUSI COCTOSHHS"

156

@U3NYECKUN PAKTUKYM 110 TEME
"N3mepeHue yaenbHON TEMI0EMKOCTH" UITU
"UccnenoBanue mpoliecca OCThIBAaHUS
Beulecta" win "Mccnenosanue aanabaTHOrO
nporecca” win "M3yuenne B3auMOCBs3U
SHEPrUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS U TEMIIEPATYPhl KUTICHUS
JKUIKocTen"

157

®dusnueckuil npakTukyM mno teme "Mzydenue
3aKOHOMEPHOCTEH HcrapeHus Kuakocren"
i "M3MepeHne yieabHON TEIIOTh
riaBJieHus Jbjaa" uinm "M3ydyeHue cBONCTB
HaChILIEHHBIX MapoB" wnu "M3mepenue
a0COTIOTHON BIAKHOCTH BO3]lyXa U OLIEHKA
Macchl apoB B omeneHun". zmepenue
K03 puIeHTa TOBEPXHOCTHOTO HATSHKCHHS

158

@uU3NYECKU MPAKTUKYM II0 TEME




"HaGmtoenue mpeBpalieHust SHepruu
3apsHKEHHOI0 KOHAEHCATOpa B SHEPTHUIO
u3nyyeHus ceetoauona” uin "Mzyuenue
IIPOTEKAaHUs TOKA B LIEIHU, COIepKAIIECH
KoHJIeHcaTop" uiu "Pacnpenenenne pa3HOCTH
NOTEHUHUAJIOB (HaNpsKEHUs ) IPU
H0CJIEI0BATEIBHOM COEIMHEHUN
KOH/IEHCaTOpOB"

159

@u3NYECKU IPAKTUKYM 110 TEME
"UccenoBaHue CMEIIaHHOTO COCTHHEHHUS
pesuctopoB" unu "M3mepenue yaenabsHOro
CONPOTUBIIEHUS TPOBOJHHUKOB" WIIN
"UccmenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HanpsoKeHUs IS JJaMITbl HaKaJuBaHus "

160

@uU3NYECKU MPAKTUKYM II0 TEME
"HaOurotenue anekTponaun3a’ uim
"N3mepenue 3apsijia 0OTHOBAJIEHTHOTO HOHA"
w "HMccnenoBanue 3aBUCUMOCTH
COIPOTHUBIIEHUS] TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIbT-aMIIEPHON
XapaKTepPUCTUKH Auoaa"

161

PesepHbIif ypok. O600111eHNE U
CUCTEMAaTH3AIHs 3HAHHIA 110 TeMe
"KunemaTtuka"

162

PesepBHbIii ypok. O0001IeHNE U
CHUCTEMaTH3aIlUs 3HAHHU 110 TeME
"Tunamuka"

163

PesepBHbIii ypok. O600IIeHNE U
cucTeMarusanys 3HaHu| mo teme "CraTuka




TBep0ro Tena'

164

PesepBHbIii ypok. O600IIeHNE U
cUCcTeMaTU3alMs 3HaHui 1o TeMe ""3aKOHEI
COXPAaHEHHUs B MEXaHUKe"

165

PesepBHbIit ypok. O6001IeHNE U
cucTeMaTtu3anus 3Haduii mo reMe "OCHOBEI
MOJIEKYJISIPHOKUHETHYECKON Teopun”

166

PesepHbIii ypok. O600111eHHE H
CUCTEMAaTH3alMs 3HaHUH 110 TEME
"Tepmoaunamuka. TernoBbie MaluHb!"

167

PesepHbIii ypok. O60011eHNE H
CHCTEMAaTU3alMs 3HaHUH 10 TeMe
"ArperaTHble COCTOSIHUS BelecTBa. @a3oBbie
nepexoanr"

168

PesepBHeIit ypok. O000IICHHE 1
cucreMatTu3anuia 3HAHWUH II0 TEME
"JnexTpuueckoe moie"

169

PesepBHbIii ypok. O600IIeHNE U
CHCTEMaTH3alus 3HAHUH 110 TeMe
"IlocTOsIHHBIN A1EKTpUYECKUil TOK"

170

PesepBHbIit ypok. O6001IeHNE U
cucreMartu3aius 3Hanuit no teme "Toku B
pa3iIuuHBIX cpegax”

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16




11 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KonTposbHbie

Bcero
padoThI

IIpakTnueckue
padoThbI

Jlara
U3y4YeHHn
s

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB U
MIPOBOJIHUKOB C TOKOM. MarHuTHoe moJe.
I'mnoTesa Amrmepa

BekTop MarauTHOM nHAYKUMH. [IpuHImn
CYNEpNO3UIMHA MarHUTHBIX NoJIeH. JInHnn
MarHMTHOM MHIyKIUU

MarnuTHO€ 1oJie TPOBOTHUKA C TOKOM.
OmnbIT DpcTena

Cuna Amnepa, e€ HanpaBJIeHUE U MOIYJIb

Pemenue 3amau

[Tpumenenune 3akoHa Ammepa.
DNeKTpOUu3MepUTENbHbIE TPUOOPHI

Cuua Jlopennia, e€ HampaBiICHUE U MOJTYJIb.
JIBr>xeHue 3apsiKeHHOM YacTHUIIbl B
OJTHOPOJTHOM MarHUTHOM I10JI€

Pemenue 3amau

Pa6ora cunsl Jlopenia

Pentenue 3amau

11

MarauTHoOe 1oJie B BEIIECTBE.
deppoMarHeTUKy, napa- U AMaMarHeTUKU

12

OcHoBHbIE CBOICTBA (heppOMarHeTUKOB.




[Tpumenenune peppoMarHeTUKOB

13 Pemenne 3amau no reme "MarautHoe moiie"

14 Penrtenue 3amau mo teme "MarautHoe mone"

15 SBNIeHHE SJIEKTPOMArHUTHOM MHTYKIIUH.
[ToTox BeKTOpa MarHUTHOW WHIYKITUU

16 OJ1C unaykuuu

17 3aKOH 3JIEKTPOMAarHUTHOM UHAYKIIMHU
®dapanes

18 Buxpesoe anexrpuueckoe noiue. Toku Oyko

19 OJIC MHIYKIMU B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3amau

21 IIpaBuno Jlenua

” NunykTuBHOCTE. KaTyIika WHIyKTHBHOCTH
B IIEIIH IIOCTOSIHHOT'O TOKA

3 SBnenune camounaykiuu. IJ1C
CaMOWHIYKITUU

24 DHeprusi MarHuTHOTO TOJIS KaTYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

25 Pemenne 3amau

26 O0001IenrEe U cUCTEMATH3AIMS 3HAHUH 110
TeMe "DnekTpoauHamMuka'

7 KoHTponbHas pabora 1o Teme
"OnexrpoauHamuka'

)3 Kosnebarenpuas cucrema. CBOOOIHBIE

KoJjeOanus. ['apMoHNUecKue KoaeOanms




Kunematnueckoe U JUHAMHUYECKOE

2 OIIMCAaHME KOJeOATEIbHBIX ABIKCHUI
DHepreTudeckoe onucanue. Beioj

30 JUHAMHYECKOTO OIMHMCAHUS TAPMOHHUYECKUX
KOJIeOaHUI U3 UX YHEPTEeTHUECKOTO 1
KMHEMAaTHYECKOT'O OIMMCAHUS

31 Ammuintya u ¢daza KonedaHuit
[Tepuon u wactora konebanuii. [lepuos
MaJIbIX CBOOOIHBIX KOIeOaHu

32 MaTeMaTh4ecKoro MasTHuka. [lepuon
CBOOOJIHBIX KOJIEOAHUH TTPY>KUHHOTO
MasITHUKA

13 3aryxaromye kojaebaHus. BeiHyk1eHHbIE
KoyieOanus. Pe3oHanc

34 ABTOKONIEOaHUS

35 Pemenne 3amau

16 Ypok-koHpepeHius "MexaHnuecKkue
KOJIeOaHUS B MY3BIKAJIbHBIX HHCTPYMEHTax"

17 O00011eHEe U cCUCTEMATH3AIMs 3HAHUH 110
TeMe "MexaHnueckue kojieoanus"

13 DNIeKTpOMarHUTHBIE KOJICOaHUsI.
KonebaTenbHplil KOHTYD
®opmyna Tomcona. CBsi3b aMILTATY ABI

39 3apsi/ia KOHJIEHCATOpa C aMIUIUTYAOU CUJIBI
TOKa B KOJIEOATEIIHHOM KOHTYPE

40 3aKOH COXpaHECHHS SHEPTUHU B UICATLHOM

KoJIe0aTeIbHOM KOHTYpC




3aryxarolue 3J1eKTPOMarHUTHbIE

41 KosieOaHus. BeIHyKIeHHBIE
AIIEKTPOMArHUTHBIE KOJICOAHUS

47 ITepemennsblit TOK. Pe3ucTop u KoHaeHcaTop
B LIETIA NIEPEMEHHOT0 TOKa

43 Karymika MHIyKTUBHOCTHU B LIENTH
MEePEMEHHOT0 TOKa

44 3akoH Oma 1l JIEKTPUYECKOM 1enu
MEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U ICHCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA W HAIIPSIKEHUS

46 Pe3onaHc B a5ekTpuyueckoi 1enu

47 Pewienue 3anau
WneansHbIA Tpanchopmartop.

48 [Tpou3BoaCTBO, MIepeavya u NoTpedIeHue
AIEKTPUYECKOU SHEPTUU
DKOJIOTHYECKUE PUCKH TIPH TIPOU3BOJICTBE

49 anekTposHeprun. KynbTrypa ncnonab3oBaHust
3JIEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU

50 Pemenue 3anau

51 Pemienue 3anau

5 O06o011eHre u cucTeMaTu3alus 3HaHu| o
Teme "DeKTpOMarHuTHbIE KojeOaHus"

53 MexaHn4yeckue BOJTHBL. XapaKTePUCTHKU

MEXaHUYCCKUX BOJH

54

CBo¥iCcTBa MEXaHHYCCKUX BOJIH




55 3ByK. XapaKTEepUCTUKH 3BYKa

56 Wudpa3syk u ynpTpa3syk. [llymosoe
3arpsI3HEHUE OKPYIKAOLIEN Cpebl

57 Penrenue 3anau

53 DneKTpOMarHuTHbIE BOJHBL. M3myueHue
3IEKTPOMArHUTHBIX BOJIH

59 OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa AJIEKTPOMAarHUTHBIX BOJH
[Ikana 31eKTPOMarHUTHBIX BOJH.

60 [IpumeHeHne 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIUIIBI paAHOCBS3HU U TEICBUICHUS.

61 Paguonoxanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYIKAOLIEN Cpebl

62 KoHnTtponbHas padora o teme "Konebanus
Y BOJIHBI"

63 Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpoCcTpaHEeHHsI CBETa

64 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
NPSIMOJIMHEMHOT O PacIpOCTPaHEHUs CBETa

65 Ortpaxenue ceta. [lockoe 3epkaiio.
Cdepuueckoe 3epkaio
[Tpenomnenue cBera. AGCONIOTHBIA U
OTHOCHTEJIbHBIN 1T0Ka3aTeNb IPEIOMIICHHUSL.

66 ITonHOE BHYTpEHHEE OTpaKEHUE.

IIpenenbHbIi yroy MOJHOTO BHYTPEHHETO
OTpPaKEHUs




Pemenne 3aaa4 Ha IPUMCHCHHEC 3aKOHOB

67 OTPaXXEHUS U MPEIOMIICHUS CBETA

63 Xon stydeit B mpusMme. Jlucnepeus cera.
CnoxHbli coctaB 6enoro csera. IL{Bet

69 JInn3el. DOKyCHOE pacCTOSTHUE U
ONTHYECKas CUJIa JIMH3BI

70 [Toctpoenue n3o0paxeHui B TUH3aX U UX
cucTeMax. YBEIMYECHUE JINH3bI
Pemenue 3amad Ha mocTpoeHue

71 N300paXKeHU, OJTy4aeMbIX C TIOMOILBIO
JIVH3

72 ['na3 kak onTuyeckas cucrema

73 Pewenune 3anau. IIpenensl npuMeHUMOCTH
F€OMETPUUYECKON ONTUKU

74 CKOpOCTh CBETa U METOIbI €€ U3MEPECHUS

75 Hucnepcus ceera

76 WuTepdepennms ceera

77 KorepeHTHble HCTOUHUKU. Y CIIOBUS
HAOJIO/ICHUS] MAKCUMYMOB U MUHIMYMOB

78 Pewienue 3anau

79 [Ipumenenue narephepeHIun

80 Hudpakums cBeta

81 Judpakimonnas pemeérka. Y cioBue
HAOIIO/IEHUS TTIAaBHBIX MAaKCUMYMOB

82 Pentenue 3amau

23 [TonepedHOCTh CBETOBBIX BOJIH.

Honnpmaunﬂ CBCTa




84

Pemenue 3amau

85 CBeToBbI€ SIBIIEHUS B IPUPOJIE 1

26 O06o0011eHNe U cucTeMaTU3alusl 3HaHUH 110 |
teMe "Onrtuka"

87 Kontponbhas pabora mo teme «OnTukKa» 1
['paHuIbl IPUMEHUMOCTH KJIACCUYECKON

88 MEXaHUKH. 3aKOHBI JIEKTPOIMHAMUKU U 1
IPUHLIUAII OTHOCUTEIBHOCTH

29 ITocTynaTel cieMalIbHON TEOPUH 1
OTHOCHUTEJILHOCTH
ITpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
[Tpeo6pazoBanus Jlopenna. YcioBue

90 IpUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpAILIEHUE JITUHbI

01 OHeprus U UMIYJIbC PEIATUBUCTCKON |
YaCTHILIbI

90 CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM |
PEJATUBUCTCKON YaCTULBI. DHEPTHUS MTOKOSI

93 PaBHOBECHOE TEMIIOBOE U3TyUYEHUE 1

94 3akoH cMenieHus Buna 1

95 I'unore3a M. Ilimanka o kBanTax. ®OTOHBI 1

96 DHeprus U UMNyJbe poToHa 1

97 ®oroaddext. OnbiTel A. I'. CTonerosa. |
3akonsb! poroddhdekra

08 VYpaBHenue DiinireiiHa 11 GoToddexra. |

"Kpacnas rpanuma" ¢porosddekra




99

Hasnenue ceera. Onbith [1. H. JIebenera

100 BonHOBEIE CBOMCTBA YaCTHIL
Bonnse! ne bpoitns. JInuHa BOIHEL Je

101 Bpoiinst 1 pazmepbl 001aCTH JIOKATA3AITTH
JBIKYIICICS 4YaCTULIbI

102 KopmyckyisipHO-BOJIHOBOM Tyaiiu3m

103 Judpakuus 31eKTpOHOB Ha KPUCTAIIAX
Crieninrka u3MepeHuit B MUKPOMUDE.

104 CooTHollIEHUs HEOTIPEAECIEHHOCTEN
Ieiizenbepra

105 Pemenue rpaduyeckux 3agay

106 Pemienune pacy€THbIX 33724
KonTtponbHas padota o temam: "OCHOBBI

107 CTQO", "KopmyckynsipHO-BOJTHOBOM
Jyanusm"

108 OIBITHI 110 UCCIIEIOBAHUIO CTPOCHUS aTOMa.
[Tnanerapuast moaens atoma Pesepdopaa

109 IToctynatel bopa

110 Bunpl ciektpoB. CriekTp ypoBHEH SHEPrun
aToma BOJ0pOJia

11 CHOHTaHHOE U BBIHYKJIEHHOE U3JyUYEHUE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eitzenOepra-

113 HBanenko. 3apsia u MaccoBO€ YUCIIO sJpa.

MN3o0Tomnwl. PagnoakTuBHOCTE

114

3aKoH panoakTUBHOTO pacmaja. CBoWcTBa




MOHU3UPYIOLIEro u3iydeHus. Biausiaue
PaanOaKTUBHOCTU HA KUBBIC OPraHU3MBIL.
Jo3nmerpus

115

DHeprus CBSI3U HYKJIOHOB B sijipe. SnepHbie
cubl. Jledekt Maccel saapa. SAnepHbie
peakiuu. Snepusie peaktopsl. [Ipodiemsr
YIIPABIIIEMOTO TEPMOSIEPHOIO CUHTE3A.
DKOJIOTHUECKHUE aCIIEKThI Pa3BUTHUSA SIICPHOM
SHEPreTUKU

116

MeTto1bl perucTpauyy U UCCIEJOBaHUS
3JIEMEHTAapHbIX yacTull. PyHaMEHTaIbHbIE
B3auMoecTBYsL. bapnoHbl, ME30HBI U
nentoHsl. [IpencraBnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Moziesb aJpOHOB

117

®usuka 3a npeaenamu CTaHIapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprusi. EqMHCTBO (hr3nueckoil KapTUHBI
MHpA

118

OTalbl pa3BUTHA aCTPOHOMUMH. 3HadcHUE
aCTPOHOMUH

119

[IpuMeHUMOCTh 3aKOHOB (DPU3HUKH JJIS
0OBSICHEHHS TIPUPOIBI KOCMHUYECKHX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIIENOBaHUN

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIBI,
paznoTeNnecKonsl, BHEATMOC(hepHas
aCTPOHOMHS

121

Bun 3Bé3nnoro neba. Co3pe3ausi, sipkue




3Bé3I[I)I, IITaHETHhI, UX BUIUMOC IBUKCHHUC

122

Comnueunas cucrema. Comnure. Conaeunas
akTUBHOCTb. McTouHuk sHeprun CosHLa U
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Junarpamma "crnieKTpanabHbIN Kiacc —
CBETUMOCTB"

124

3B63I[BI TIIaBHOM IoCJIICAOBATCIBbHOCTHU

125

BayTtpennee ctpoenne 38é31. COBpeMEHHBIE
MIPEICTABIICHHS O POUCXOKICHUHN 1
sBostronny CoJiHIa U 3BE34. DTambl )KU3HU
3BE3]

126

Muteunsiii [Iyte — nama [Manaktuka. Turbl
rajakTuk. YEpHbIe ABIPHI B SApax rajlaKTUK

127

Bcenennas. Pacuupenne Beenennoil. 3akoH
Xab606ma. Teopust bonbIioro B3pbIBa.
PenukroBO€ H3nyyeHue

128

MacmtabHas cTpykTypa Beenennoii.
MeraranakTuka

129

Hepeménnsie mpo6iieMbl aCTPOHOMUH

130

PuU3HYECKUN IPAKTUKYM I10 TEME
"HccneqoBanue MarHATHOTO IOJIS
IMOCTOSIHHBIX MarHUTOB'" HMIIH
"HccnenqoBaHue CBOVCTB
dbeppomarneTrkoB" win "HccnenoBanue
JIEUCTBUS MOCTOSHHOTO MarHUTa Ha paMKy ¢
TOKOM"

131

PuU3HYECKU IPAKTUKYM I10 TEME




"N3mepenue cunbsl Amiepa" wnu "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
nin "OmnpeneneHrne MarHUTHOW WHIYKITAN
Ha OCHOBE M3MeEpeHus cuibl Amnepa"

DuU3HUECKU IPAKTUKYM I10 TEME
"UccmenoBaHue sSIBICHUS

132 AIEKTPOMATHUTHON UHAYKIUU" WK
"OnpeneneHre HHAYKIIMH BUXPEBOTO
MarHuTHOTrO HoJs"

Du3nUeCKUl IPAKTUKYM I10 TEME
133 "UccnenoBanue sBJICHUS CAaMOUHYKIIMA"
win "COopKa MOJIENN 3JIEKTPOMAarHUTHOTO

reHeparopa"

DuU3HUECKU IPAKTUKYM I10 TEME
134 "U3mepeHue neproa CBOOOIHBIX

KOJIeO0aHUI HUTSIHOTO U TIPY>KMHHOTO
MAasITHUKOB"

DU3NYECKUI TPAKTUKYM 110 TEME
135 "IIpeoOpa3oBaHue 3HEPTUH B MIPYKUHHOM
MasTHUKE"

PuU3HUECKUI IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOTO TOKa 4epe3
136 MIOCJIETIOBATEIBHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U pe3ucTop" win
"UccnenoBanue pabOThI HCTOYHUKOB CBETA

B LIETIA [IEPEMEHHOTO TOKa"

DU3NYECKUI TPAKTUKYM 110 TEME

137 "N3yueHne napameTpoB 3ByKOBOW BOJIHBI"




138

PuU3HYECKU IPAKTUKYM I10 TEME
"N3mepenue nokasaress IpeaoMIeHUs
crexna" wiu "llomyuenue uso0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajla v JIUH3bI"

139

DuU3HUECKU IPAKTUKYM I10 TEME
"HccnemoBaHue 3aBUCUIMOCTH (POKYCHOTO
paccTosiHus OT BeLeCTBa (Ha pUMeEpe
kuakux uH3)" unu "M3mepenue
(OKYCHOTO pacCTOSHHSI paCCEUBAIOIINX
nH3"

140

DuU3NYECKUN IPAKTUKYM 110 TEME
"Habmronenue nudpakunu, MHTEphepeHInu
U ToJsipu3anuy ceera'

141

DuU3HUECKU IPAKTUKYM I10 TEME
"Onpenenenre UMIyJbCa U SHEPTUU
PENATUBUCTCKUX yacTull (1o (oTtorpadusim
TPEKOB 3apsKEHHBIX YaCTUL B MATHUTHOM
mone)"

142

Du3nUeCcKUl IPAKTUKYM I10 TEME
"U3mepenne noctosinHou [lnanka Ha
OCHOBe HcciezioBanus Gporodpdexra” nmm
"HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/] OT HarnpshKeHus"

143

DuU3nYECKU MPAKTUKYM 10 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI0 BOJIOPOJA U U3MEpPEHUE
nocTossHHOU Punbepra”

144

Pu3HUECKUI TPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO GOHA C




UCIIOJIb30BaHUEM J103UMeETpa" Win
"N3y4deHne moriaoneHus 6eTa-4acTuil
ajromMuaueM"

145

DuU3HYECKUI IPAKTUKYM 110 TEME
"HabGmronenus 3B€31HOTO Heba
HEBOOPYKEHHBIM TJIa30M C HCIIOIH30BAaHHEM
KOMIBIOTEPHBIX MPUIOKCHHUN JUIS
OTIpeIeTICHUS TIOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moyyniapus u sipkue
3B&311b1" uiu "HabimroieHust B TeIeCKOI
JIyHBI, TU1aHET, TYMaHHOCTEW M 3BE3THBIX
CKorieHu#"

146

O0001IcHNE U CHCTEMATH3allUs 3HAHUI.
Ponb ¢pusuku 1 acTpOHOMUU B
3KOHOMHUYECKOM, TEXHOJIOTHIECKOM,
COLIMAJIbHOW U ATUYECKOM cepax
JIeSTEeIIbHOCTH YeJIOBEKa

147

O00011IeHNE U CUCTEMATH3ALINS 3HAHUI.
Ponb 1 MecTo (GU3HWKYU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

O06o0011eHHe U cUCTeMaTU3alus 3HaHU .
Pounb puznueckoii Teopun B GopMUpOBaHUN
npeCcTaBiIeHui 0 (U3NUECKOI KapTHHE
MUpa, MECTO (PU3NIECKOIN KapTUHBI MHpPa B
001LEM PsIly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX PECTABICHUN O IPUPOC

149

O0001eHrEe U CUCTEMAaTU3aLM 3HAHUM 110
teme "Kunemartnka"




150

O0001IeHNE U cUCTEMATHU3AllNs 3HAHUH 110
teme "Kunemarnka"

151

O00011eHrEe U cUCTEMAaTU3aLMs 3HAHUI 110
teme "Jlunamuka"

152

O060011IeHE U cUCTEMATU3aIUs 3HAHUH 110
teme "Cratuka TBepaoro tema"

153

O0001eHre 1 cucTeMaTU3allis 3HAHNUI 110
TeMe "3aKOHbI COXpaHEHHS B MEXaHUKeE"

154

O0001eHre 1 cucTeMaTU3aIis 3HAHNU 110
Tteme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
teopun"

155

0O0001eHre U cUCTEMAaTU3aIMs 3HAHUHI 110
teMe "Tepmoaunamuka. TernoBbie
MAaIHe!"

156

O000111eHE U cUCTEMATH3aIlN 3HAHUHM 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®a30BbIe NEPEX0bl"

157

O0001IeHrE U CUCTEMATH3AIMs 3HAHUH 110
teMe "Dnekrpuyeckoe nose"

158

O0001eHre 1 cucTeMaTU3alis 3HaHUM 110
teme "TlocTOsIHHBIN AeKTpUYECKUui TOK"

159

O0001eHre 1 cucTeMaTU3als 3HaHUM 110
teme "Toku B pa3nnyHbIX cpeaax”

160

O00011eHME U CUCTEMATU3ALU 3HAHUM 110
teme "MarautHoe moJe"

161

PesepBHelit ypok. O600mICHHE U
CHCTEMATH3alMs 3HAHUI 110 TEME
"JreKTpoMarHuTHas MHIYKIus"




162

PesepBubiil ypok. O6001IEHIE U
cHCTEMATU3aLMs 3HAHUI 110 TEME
"Mexanndeckue koueoanus"

163

PesepBHelil ypok. O600mIeHHE U
CUCTEeMAaTH3alus 3HAHUI 110 TeMe
"DNeKTpOMarHUTHEIE KoJieOaHus"

164

PesepBHeIit ypok. O6001IeHHE U
CUCTEeMAaTH3alus 3HAaHUI 110 TeMe
"MexaHUYeCKUE U 3JIEKTPOMArHUTHBIE
BOJIHBI"

165

PesepHbIii ypok. O60011eHNE 1
cucreMatusanug 3Haguii mo reme "Onruka"

166

PesepHbIii ypok. O600111eHNE 1
cucreMatu3anus 3Hagui mo reMe "OCHOBEI
CTO"

167

PesepHbIii ypok. O60011IeHHE H
CucreMarmu3anus 3HAHWUH 110 TEME
"KopnyckynsipHO-BOJTHOBOM Ayain3Mm"

168

PesepBubiil ypok. O60011EHIE U
cucTeMaTu3alus 3Hanui 1o reme "dusuka
aroma"

169

PesepBHelit ypok. O600mICHHE 1
cHCTEMAaTH3alMs 3HaHMii 1o Teme "dPusuka
ATOMHOTO SI/Ipa U JIEMEHTapHbIX YyacTuil”

170

PesepBHeIit ypok. O0001IeHNE U
CUCTEMaTH3aIlUs 3HAHHUH 110 TEME
"nemeHTs! acTpopu3uKu"




OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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