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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uke HaA YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeabHOM mporpammsl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yuéroM ¢enepanbHOl paboueld mporpamMmbl BocnuTaHus W KoHueniuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aLMIX
Poccuiickoii denepannu, peanu3yonux OCHOBHbIE 00pa30BaTeNbHbIE MPOTPaMMBI.

[Iporpamma no ¢usuke onpenenser o0s3aTeNnbHOE MIPEIMETHOE COJEpKaHuE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICeiioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKMIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKH y4eOHOTro MpOLEecca, BO3PACTHBIX OCOOCHHOCTEH OO0y4YaroIIMXCH.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBIEHUE O IENAX, COACpKaHUH, OOIIeH
cTpaTteruu OOyuyeHUs, BOCHUTAHMUS M PA3BUTUS OOYYarOIIMXCS CpEeNCTBaMHU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydenune kypca Quinku yriay0J€éHHOr0 ypoOBHSI IMO3BOJISIET pealn30BaTh
3a1a4n Mpo¢eCCHOHATBHON OPUEHTAIlMH, HAMPABICHO HA CO3/IaHUE YCIOBUM AJIs
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
oOydJaronumcsi, KOTOpble HEOOXOAUMBI JUIsl TPOAOJKEHUS 00pa3oBaHHs B
OopraHu3anusXx MNpo(ecCHOHaTbHOTO 00pa30BaHUS IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEUAIBbHOCTSIM.

B nporpamme o ¢usuke onpenensiorcs maHupyeMbIe pe3yIbTaTbl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpemHero oO0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeJMeTHbIe, MpeaMeTHble (Ha  yrayonénHom  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHMM K JMYHOCTHBIM,
METanpeIMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOy4YaroIIMXCA, OCBOUBIIHX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEHETO O0IIeT0 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSI CHCTEMHO-AESATEIBHOCTHBIN OIXOI.

[Iporpamma no gu3uke BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

coJiep;kaHue yuyeoHoro npeamera « @u3uka» mo rogam o0ydeHus..

[Iporpamma no ¢usnke HMEEeT NPUMEPHBIA XapakTep U MOXET ObITh
UCIOJIb30BaHa YUYUTENSAMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOYUX MPOrPAMM.

[Iporpamma no (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
IPEIOCTABIAET BO3MOXKHOCTH JUIsl peaju3aldd  Pa3JudyHbIX METOJUYECKHUX
NOJIXOJ0B K MpenojaBaHui0 (U3UKK Ha YIrIyOJEHHOM YpOBHE MpH YCIOBUHU
coxpaHeHus1 00s13aTeILHOM YacTH CoJiep KaHus Kypca.

du3nka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBe y4eOHOIo IMpeJIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUi 00 okpysxaroriemM mupe. [IIkonpHbII Kypc GU3UKK — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJBKY (PU3MYEeCKre 3aKOHbBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. HMcmonb3oBaHME W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM ONpeNeNuio Xapakrep M OypHOE pa3BHUTHE
Pa3HOO0Opa3HBIX TEXHOJIOTHM B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBoWcTBamMH. M3ydenuwe ¢usuku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa
oOyuJaromerocsi, B OpMUpOBaHUE YMEHUN MPUMEHATh HAYYHBIA METOJ] MO3HAHUS
IPU BBIIOJTHEHUH UMHU YUYEOHBIX HCCIIEI0BaHUM.

B ocHOBy Kypca ¢pu3uku Ha ypOBHE CpeIHEro 00IIero o0pa3oBaHus MOJI0KEH
PAI UAEH, KOTOPbIE MOXKHO pacCcMaTpUBaTh KaK MPUHIIUIIBI €I0 TOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEW KypC SBISETCS JIOTMYECKU
3aBepUIEHHBIM, OH COACPKHUT MaTepHall U3 BCEX pa3lieioB (DU3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MmarTepuayl Kypca (pusmku
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBIseTcs
(dopMupoBaHrE TPEICTABICHUA O CTPYKTYpHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanusi NpeArnoiaraeT HCIOJIb30BaHUE
T'YMAHUTAPHOTO MOTEHIMalIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(U3HKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
¥ 3KOJIOTUYECKUMHU MpoOIeMamH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢dvszuku yriyOoaEHHOTO ypOBHS
NPEANOJIaracT 3HaKOMCTBO C IIMPOKHUM KPYTOM TEXHUYECKHX U TEXHOJIOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOHOB. [Ipum sTOM paccmarpuBarorcst Ha
YpPOBHE OOIIMX MPEACTABICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUS JIIEMEHTOB
colepKaHus, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTMH, a Takke O0OCYKIeHUs
po6ieM paloOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue cojiepkaHusl MPOrpaMmsbl 10 (U3HUKE JOIHKHO ObITh MOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-IEATEILHOCTHOTO moaxoaa. Jis Gusuku peamuzamus 3THX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIb30BAHUM CaMOCTOATENBHOIO KCIIEPUMEHTA KaK
MOCTOSTHHO JIelcTByoero ¢akropa ydeOHoro mporecca. s yrimyOGiaéHHoro
YPOBHSI — 3TO CHCTEMAa CaMOCTOSITEJIBHOIO YYEHHYECKOTO0 3SKCIEPHUMEHTA,
BKJIFOYAIOUIETO (DPOHTAJIbHBbIE YYEHMUECKHE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, jabopaTopHbie paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI



JIBa crioco0a peanu3aiuy GU3n4ecKoro npakTukyma. B mepBoM ciyuyae mpakTuKyMm
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, nu0O Mmocje MEpPBOTO M BTOPOTO
MOJIYTOAMH B KaXKJIOM M3 3THX KJIacCOB. BTopoii cmocod — 310 uHTEerpamust padot
IPAKTUKyMa B CHUCTEMY JIA0OPATOPHBIX pabOT, KOTOpPbIE MPOBOJAATCS B IpOLECCE
uzyueHusi paszzaena (temsel). [Ipu s3Tom mon paboTramu NMpakTUKymMa MMOHUMAETCS
CaMOCTOATENIbHOE  MCCIIEIOBAaHUE, KOTOPOE TMPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUIAa O€3 MOIIaroBOi MHCTPYKIIUH.

B mporpamme mno (@usuke cucTeMa YYEHHYECKOro HKCIEPUMEHTA,
1a00paTOpHBIX pabOT W MpakTUKyMa MpelCcTaBieHa €IWHBIM mnepeuHeM. Bribop
TEMaTUKH JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa3oBaTEIbHOTO MpoIiecca UCXO0II U3 OCOOEHHOCTEH MOYypOYHOIO
IUTAHUPOBAHUSI W OCHalleHus KaOuHera ¢usuku. [Ipm 3ToM obecneuynBaeTcs
OBJIAJICHHE OOYYaOIIMMHUCS YMEHUSMHU MNPOBOAUTH NpPsIMbIE U KOCBEHHbBIE
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYMH U TMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEAIOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE yIENsSIeTCs PeIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1ay.
IIpu 3TOM 111 pacU€THBIX 3a1a4 IPUOPUTETOM SABJISIOTCS 3aa4U C SBHO 3aJaHHOU
¥ HESBHO 3aJJaHHOU (PM3UYECKON MOJEINbIO, TO3BOJISIONINE TPUMEHATh U3yUCHHbIC
3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszjena Kypca, TaK U UHTErpupys
MpUMEHEHUE 3HAHUN U3 pa3HbIX pa3ienoB. /s kaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIIAIOTCS 3aJjaHusl Ha OOBSCHEHUE/TIPEJCKAa3aHUuEe NPOTEKAHUS (PUIMUYECKHUX
SIBJIEHUW M TIPOILIECCOB B OKPY:KAIOIIEH >XKU3HH, TpeOyromue BpiOopa (HU3nyecKoi
MOJIENIU JJISl CUTYalluu IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoanusimu I'OC COO k maTepralbHO-TEXHUYECKOMY
obecreueHunto yueOHoro mpoiecca Kypc Qu3uku yriayOaéHHOTO ypOBHS Ha ypOBHE
cpeaHero ooOmero o0pa3oBaHUsl JOJKEH H3Y4daTbCsl B YCIOBUSX MPEAMETHOIO
kabuneta. B kaOunHere (GU3MKM JOKHO OBITH HEOOXOJIUMOE JIabopaTOpHOE
o0opyIoBaHUE JIJIs1 BBIMOJTHEHUS YKa3aHHBIX B IPOrpaMMe 10 (PU3UKE yUCHUUECKHIX
OTIBITOB, JTAOOPATOPHBIX PabOT M PabOT MPAKTUKyMa, a TAaKXKE JIEMOHCTPAIMOHHOE
060pyi0BaHUE.

JlemoHCcTpanimoHHOoe o0OopyaoBaHue (opmMupyerca B COOTBETCTBHUU C
OPUHLMAIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 10 (U3MKE KITIOYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, HOMIUPUYECKUX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyeTcss B BHAEC TEMaTHYECKHMX KOMILIEKTOB M OOecledrBaeTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJSIMU U3y4YEeHHS PU3UKHU B 001IEM 00pA30BAHUMU SIBIISIFOTCS:

dbopMupoBaHWEe WHTEpPEcCa € CTPEMJICHUS OOyJaromuxcsi K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUC
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

dbopMHUpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3ydeHHs] OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUN OOBSICHATD SIBJICHUS C UCIOJIb30BAHUEM (DU3UUECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHupOBaHWE TIPEACTABICHUA O pONMM (PU3WKU M7 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeccHoHanbHON AESTENbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOJArOTOBKA K
JTanbHEHIIIEMy 00YYEHHUIO B 5TOM HalPaBJICHHH.

JlocTikeHne ATUX Telield 00ecTieunBacTCsl PEIICHUEeM CIASAYIONMMNX 3a1ad B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:

npUOOpETeHNE CUCTEMBbI 3HAHUN 00 O0IMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TCOPHUAX,  BKJIIOYAs  MEXaHWKY,  MOJICKYJSIPHYIO  (HU3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHNE YMEHHUIN MTPUMEHATH TCOPETUICCKUE 3HAHUS I O0BSICHCHHUS
bu3ruecKkuX SIBICHUN B MPUPOJE W JUISI TPUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOCHHE CITOCOOOB PEIICHUS Pa3IUIHBIX 33/]1a4 C SIBHO 33JIaHHON (pr3ndecKoi
MOJIETIbI0, 3a/lad, IMOAPa3yMEBAIONINX CAMOCTOSTEIBHOE CO3JaHue (PU3NUECKOU
MOJIENI, AJCKBAaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCJE 3a7a4 HWHXCHEPHOTO
XapaKkTepa;

NoHUMaHue (U3HYECKMX OCHOB M MPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB Y TEXHOJOTUYECKHUX MTPOIIECCOB, UX BIMSHUSA Ha OKPYKAIOITYIO CPEIY;

OBJIAJICHUEC METOJIaMUA CaMOCTOSITEILHOTO TUIAHUPOBAHWSI W TPOBEACHUS
bu3nUecKnX OKCIEPUMEHTOB, aHalIW3a W HHTEpPIpeTanuu  uH)opmaiuy,
oTpeieeHs] JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO37aHUE YCJOBUH JJIsi Pa3BUTHS yYMEHHUH TNPOEKTHO-MCCIIEI0BATEILCKOM,
TBOPYECKOU EATEIBHOCTH;

pa3BuTHE MHTEpeca K chepaM nmpodhecCHOHATHHON ACATEIBHOCTH, CBI3aHHON
¢ GUBHKOIA.



B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOnéHHBIA YpPOBEHB
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uKa» Ha YpPOBHE CpEAHET0 OOUIETro
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIMMHUCS, [UIAHUPYIOIIMMHU MPOJOJIKEHUE
00pa30oBaHMs O CIEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.

Ha uzyuenune usuku (yrayOn€HHBIN ypOBEHb) HA YPOBHE CPETHETO OOIIETO
obpazoBanus orBoauTcs 340 yacoB: B 10 kmacce — 170 gacoB (5 yacoB B HEIENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiit B mporpamMme 1o (U3MKE TMEpPEeUCHb JIa0OpPaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsT JTa0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.

COILEPKAHUE OBYUEHUA
10 KIIACC

Paznen 1. Hayynblid MeTOA O3HAHUS MPUPOIABI.

®dwuszuka — pyHIaMeHTalbHAs HayKa o npupoie. Hay4yHsiii MeTo mO3HAHUS U
METO/Ibl UCCIIEIOBaHUS (PU3NYECKUX SBIICHUU.

DKCHepUMEHT U Teopusi B Ipollecce Mo3HaHus npuponabl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Crocob6bl m3MepeHus: (U3MYECKUX BEIUYMH (aHAJIOTOBBIE W IHU(POBHIE
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIEC TATYNKOBBIEC CUCTEMBI).

[Torpemnoctyt  u3MepeHuit  gusnmyeckux BedWMuMH  (aOCONOTHAs U
OTHOCHUTEIIbHASA).

MonaenupoBanue (pU3NYECKUX SIBICHUM U MPOIECCOB (MaTepuaibHas TOYKA,
a0COJIOTHO TBEPIOE TEIIO, UCATbHAS KUIKOCTh, UICANTBHBIN ra3, TOUCYHBIN 3apsi).
['unore3a. ®u3nueckuil 3aK0H, TPaHULIbI €T0 MPUMEHUMOCTU. PU3NUECKaAsI TEOPUSL.

Pons u mecro ¢usuku B (HOPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B MPAKTUYECKON JEATCIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

N3MepeHue cuibl TOKA M HAPSIKEHUS B LIEMH OCTOSIHHOTO TOKA MPH MTOMOIITA
AQHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HM(ppoBOH naboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(bU3UYECKUX BEJIMUUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.



Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panunyc-BexkTop MarepuanbHOW TOYKH, €r0 MPOEKIIMU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemernienue, cCKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOpPOCTh) U
YCKOpPEHUE MaTepuajibHOW TOUYKH, UX MPOEKIMH Ha OCHU CUCTEMbl KOOPJIMUHAT.
CioxeHue nepemMeneHnuil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTE€PUAIbHOM TOUYKU OT BPEMEHHU U HX
rpaduKy.

CBobOonHOe majeHue. YCKopeHue cBoOOIHOrO majeHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU U
YCKOPEHHS MaTepHUATbHON TOYKH OT BPEMEHU U UX TpauKy.

KpuBonuneniHoe  aBwkeHWe. [IBU)KEHHWE  MATEpPUAIIBHOW  TOYKH IO
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuon u yactora oOpaieHus.
[{enTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MAaTEPUATIBHON TOUKHU.

TexHuyeckre yCTpPOICTBA W TEXHOJOTMYECKHE MPOLECCH: CHUIOMETD,
JNBHKEHUE CHAPSAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE IIEPEAAYH, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mogens cuctembl OTCYETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CriocoObl ucciae10BaHusl IBHXKCHHM.

Wnnroctpanust mpeaeabHOro nepexo/ia i u3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOrO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu mpu ABUKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IyTeH, TPACKTOPUM, CKOPOCTEN JBUKEHUS OJTHOTO U TOTO K€ TeJia
B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenune HEpaBHOMEPHOTO JABMXKECHHS C IIEJIbIO OMPENIeICHUs] MTHOBEHHOM
CKOPOCTH.

N3MepeHue yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH HYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKCHUU.

U3mepenue  yckopeHUss ~ CBOOOJHOro  majeHuss  (PEKOMEHIIOBAHO
UCIIOIb30BaHue U(PPOBOIL TabopaTopun).

N3ydenue nBrxeHus Teaa, OpomeHHOro ropu3oHTaibHo. [IpoBepka runoTes3sl
0 TpSMOM MPOMOPIMOHATBHON 3aBUCHUMOCTH MEXKIY HalbHOCTHIO TMONETAa U
HA4YaJIbHOW CKOPOCTHIO TEJA.

WN3yueHue IBHKEHHSI Tena MO OKPYKHOCTH C IOCTOSIHHOM 1O MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIeproia 00OpallleHnss KOHUYECKOro MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBoii 3akoH Hrprotona. MuepumaneHble cuctemsl orcuéra. [IpmHmmn
oTHocuTenbHOCTH ['anmunes. HenHepuumanbHbple cUCTEMBI OTCUETa (ONpENEIIEHUE,
IPUMEPBHI).

Macca tena. Cuna. [IpyHIun cynepno3unmu Cuil.

Bropoii 3akoH HeroToHa 111 MatepuaibHON TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEPUATBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATNOTEHUS. OKBHBAJIEHTHOCTb TIPaBUTALMOHHON U
WHEPTHON MacChl.

Cuna TspKkecTd. 3aBUCUMOCTD YCKOPEHUSI CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJT
MOBEPXHOCTHIO IJIAHETHI U OT Teorpapuueckoil MupoTsl. J(BuKeHne HEOECHBIX Tell
U UX cryTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHHS U CUJIa TPEHUS TTOKOSI.
Koaddumuent tpenus. Cuna conpoTUBIECHUS IPU ABUKEHUU TeJa B )KUJKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JABUKEHHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuita Apxumena.

TexHu4yeckre yCTpOMCTBAa M TEXHOJIOTMYECKHE MPOLECCHI: MOAIIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

Habnronenue nBUKEeHUs TeJl B MHEPLMAIBHBIX U HEMHEPIHAIbHBIX CUCTEMaX
OTCU€Ta.

[IpuHIUIT OTHOCUTETBLHOCTH.

Kauenne nByX WLWIMHIPOB WM LIAPOB pPa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPLUUATbHON CUCTEMBI OTCUETA.

CpaBHeHME PaBHOACHCTBYIOLIEN NPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM
Macchl T€Ja Ha €ro YCKOPEHHE B MUHEPUUAJIbHON CUCTEME OTCUETA.



PaBeHCTBO cHil, BOBHMKAIOIIKUX B PE3YJIbTATE B3aUMOIEUCTBUS TEIL.

N3mepenne macc o B3aMMOIEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U aJCHUU.

LleHTpOoOEKHBIC MEXaHU3MBI.

CpaBHeEHUE CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne paBHOJNEHUCTBYIOIIEH CHJI MPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCUMOCTH BpPEMEHH [IBIDKEHUS Opycka o
HAKJIOHHOW IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOUIUX B NPYKUHE H
pPE3MHOBOM 00pasiie, OT X JedopmMariuu.

N3yuyeHne NBUKEHUSI CUCTEMBI TEJ, CBS3aHHBIX HUTBHIO, IEPEKUHYTOU 4yepes
JETKui OJIOK.

N3mepenne ko3duiimeHta TpeHHUs MO BEJIWYMHE YIIIOBOro KoddduiueHrta
3aBucuMocTH F.p(N).

HccnenoBanmne nBmkeHus: Opycka Mo HAKJIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 PHUITMEHTOM TPEHUSI.

N3ydenune nBUKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomtotHo TBEpHoe Teno. [locTtymarenbHOe W BpalllaTeIbHOE JBHXKEHHUE
TBEpIOro Tena. MOMEHT CHibl OTHOCUTEIBHO OCH BpauieHus. Ilnedo cuel.
CroxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOHYNBOE, O€3pa3IMYHOE PAaBHOBECHE.

TexHu4yeckrue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIUTEVH,
CTPOUTENBHBIN KpaH, PelIETyaTble KOHCTPYKIUU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

HUccnegoBanue ycinoBHil paBHOBECHUS TBEPAOTO Tejla, HMEIOLIETO OCh
BpaLlCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycToMd4nBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAIb OMOPBI.

Tema 4. 3axonvt coxpanenusn 6 mexaHuke.

Nmnynec MaTepraibHON TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. LleHTp Macc
CHUCTEMbI MATEPUAIIBHBIX TOUEK. Teopema o IBM)KEHUHU LIEHTPa Macc.



NMnyibec cWiIbl 1 MU3MEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXEHUE.

MoMeHT umIlynbCca MaTepualbHOM TOUYKHW. IlpencraBieHne 0 COXpaHEHUH
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.

PaGota cunpl Ha MaJloM M Ha KOHEYHOM TniepemelneHuu. [ 'paduueckoe
peicTaBlIeHne pabOThI CHIIBI.

MoOIIHOCTb CHUIIBI.

Kunernyeckass sHeprusi MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHUH
KUHETHYECKOW SJHEPTUM MATEPUATIBHOU TOUKHU.

[loreHunanbHple W HENOTEHLMAJIbHbIE CUibl. lloTeHIManbHas >Heprus.
[ToTenmanbHas 3Heprus ynpyro nedopmupoBaHHoOW npykuHbl. [loTeHumanbHas
SHEPrus Tejla B OMHOPOJIHOM I'PaBUTAlMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALIMOHHOM I0OJi€ OJHOPOAHOro Mmapa (BHyTpH W BHe Iuapa). Bropas
KOCMMYECKAast CKOPOCTb. TpeThbsi KOCMUUYECKAst CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON YHEPruu
CHUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenne bepHymm 1 WACATbHOM XKUAKOCTH KaK CIEICTBHE 3aKOHA
COXpaHEHHS] MEXaHUYECKON IHEPIUHU.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKECHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, TAPOCKOIL, (PUTypHOE KaTaHUE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

HN3Mmepenne MOIHOCTH CUJIBI.

W3meHeHue 3Hepruu Tena Mpu COBEPILIEHUH PadOTHI.

B3auMHble mnpeBpanieHHs KMHETUYECKOW W ITOTCHIMAJIbHOW SHEPTHM MHpPHU
JEUCTBUU Ha TEJIO CUJIBI TSHYKECTH U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTruu NMpu CBOOOTHOM MaJCHHH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKmuKym.

N3mepenne nmnyiibca Tena no TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOEIN 3JIEKTPOMOOHIIS U MOUTHOCTHU CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanue coxpaHeHHs UMITYJIbCA IIPU yIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETHYECKON YHEPTUM TEJIA I10 TOPMO3ZHOMY Iy TH.

CpaBHeHHE U3MEHEHMSI TOTEHIIMAIbHOW YHEPTUH MPY>KUHBI ¢ pabOTOM CHUJIBI
TPEHUSL.



Omnpenenenre pabOTHI CWJIBI TPEHUS TPU JABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Moaekyasipuast Gu3nKa 1 TePMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOT MEOPUU.

OcCHOBHBIE TOJOXEHUSI MOJEKyIsipHO-KHHeTHUeckor Teopun (MKT), wux
onbITHOE 00ocHOBaHue. [uddysus. bpoyHoBckoe aBuxeHue. Xapakrep JABUKEHUS
Y B3aMMOJICHCTBUSl YaCTHUIl BeulecTBa. MOJEnu CTpOEHUsl ra3oB, JKMAKOCTEH WU
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsbl MoJiekya (atoMoB). KonmuecTBo BeniecTBa. IloctossHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana
temrneparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKON TEOPUU: YaCTHULIBI
rasa JIBU>KYTCSl XaOTHYECKH M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBeie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHAS
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoieccsl B
UJcaIbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IPEICTaBIIEHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p MEXIy JaBICHHEM M CPEAHEHM  KUHETUYECKOW  DHEprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHHS MOJIEKYJl MJI€aJbHOTO raza (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO T'a3a).

CBs13b a0CONIOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpeHEN
KMHETUYECKOU dHEPrUeH MOCTYyNATEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHII.

TexHu4yecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, Moly4YeHHe HaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTHI] BEIECTBA.

Monens OpOyHOBCKOTO ABUKEHHUS.

Buneopoinuk ¢ 3anuceio pearbHOro OpOyHOBCKOTO JIBHKEHUSI.

Huddy3us KUIKOCTEH.

Mopaens onbita LlTepHa.

[IputskeHne MONEKYII.

Mopenu KpuCTaIInYECKUX PEETOK.

Habmonenue u ucciaenoBaHue U30MpoOILIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

UccnenoBanne mponecca YCTAaHOBJIEHUS TEIUIOBOTO PAaBHOBECUA IIPHU
TEII000MEHE MEXKITY TOPSUYEH U XOJIOAHOU BOJOM.

N3yueHne H30TEpMHUYECKOro mpouecca (PEeKOMEHJIOBAHO WCIIOIb30BaHUE
1udpoBoit TabopaTopun).

N3ydenune n30XopHOro npoiecca.



N3ydenune nzobapHOTO MpoIiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM Jis
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHENIHNE U BHyTpEeHHUE napaMeTpsl. [lapamerpol
TEPMOAMHAMHYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEJIMYMH, ONTUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CaMOnpou3BOJIbHAS — pEIaKCalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Moaenp uIeabHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMA YPABHECHUM:
ypaBHeHHe MenpaeneeBa—KianeiipoHa W BbIpaKEHUE JIsI BHYTPEHHEH SHEPTUH.
VYclioBUSE TPUMEHUMOCTH 3TOW MOJIENIM: HU3Kasi KOHUEHTpAalYs 4YaCTHIl, BHICOKHE
TeMneparypsl. BolpaxkeHue s BHyTPEHHEN SHEPrUU OJJHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckne u HECTaTUYECKUE MTPOLIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boruucienue paboTel 1o rpaguky
Iporecca Ha pV-auarpaMmme.

Termomepenada  kak  crmoco0 — W3MEHEHWsS ~ BHYTPEHHEW  DHEPTUU
TEPMOJIMHAMHUYECKOW  cuUcTeMbl 0e3  coBepuieHuss pabotel. KonBeknus,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo TemmoTel. TemnoéMkocTs Tela. YAeabHas H  MOJSIpHAS
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHMEe Maliepa. YaenbHas TEIUIOTa CTrOpaHus
TormBa. Pacu€r komuuecTBa TEIIOTHI mOpu Temionepenadye. Illonstue 00
aauabaTHOM IIpoIiecce.

[IepBblii 3aKk0H TepMOAMHAMUKU. BHYTpeHHs1s1 sHEprust. KonndecTBo TEmIOThI
u paboTa Kak Mepbl U3MEHEHUs BHYTPEHHEW SHEPruud TEPMOJIMHAMHUYECKON
CHCTEMBI.

BTopoii 3aKk0H TEPMOAMHAMUKMY JIJI1 pABHOBECHBIX MPOLIECCOB: YEPE3 38 IAHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAUHAMUYECKON CUCTEMbI MPOXOJIUT €AUHCTBECHHAS
aanabara. AGCONIIOTHAs TeMIEpaTypa.

BTopoii 3aK0H TepMOIMHAMHUKH 1J1s1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTY OT 00Jiee XOJOAHOTO Tea K 0oJiee HarpeTomy 0e3 KOMIIEHCAlluu
(Knaysuyc). HeobpaTuMOCTh IpUPOAHBIX TPOIECCOB.

[IpuHLMIB KercTBUs TeruioBbIx MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJOTUYECKUE ACMEKThl UCIOJb30BAHUSA TEIUIOBBIX JBUraTeieu. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIUJIbHUK,
KOHJUITMOHED, NU3CNbHBIA W KapOIOpAaTOpHBIA ABUTATENM, MapoBas TypOuWHA,



MOJIyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWUIU3ALUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, YTUIIM3alMs OMOOPTraHUYECKOTO TOIIIMBA IS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadaTtudeckoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHEHUE YIETbHBIX TEINIOEMKOCTEMN BEIIECTB.

CnocoObl U3BMEHEHUs BHYTPEHHEN SHEPTUH.

UccnenoBanue annabaTHOTO TIpoIiecca.

KomrmbrorepHbie MOAEIN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKMUKyM.

N3mepenue yaenpHONU TENI0EMKOCTH.

HccnenoBanue mponecca OCTHIBAaHUS BEIIECTBA.

HccnenoBanue agnabaTHOTO IIpoIIEcca.

N3ydenune B3aMMOCBSI3U SHEPIUU MEKMOJIEKYISIPHOTO B3aUMOIECHCTBUS M
TEMIIEPATYPbI KATIEHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHACHCaNMs. MicapeHue u KuneHue. Y aeibHast TerioTa
napooOpa3oBaHusl.

HacebllieHHble W HEHAChINIEHHbIE mapbl. KauecTBEeHHas 3aBUCHMOCTD
IJIOTHOCTU W JABJICHUS HACBIIIEHHOTO IMapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTD
0T 00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEPaTypbl KUTIEHUS OT JIaBJICHUS
B KUJIKOCTH.

BnaxxnocTs Bo3yxa. AGCOMIOTHASI U OTHOCHUTEINIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOINHS CBOMCTB
kpuctauioB. I[lmaBneHne W Kpuctaimudzauus. YellbHas TEIJIOTa IUIABJICHUS.
CyOnumarus.

Hedbopmanmu TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FO#nra.
[Ipenen ynpyrux nedopmaruii.

TemnmoBoe paclIUpeHUe KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacuiipenrue. AHTapMOHU3M TEIUIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MPpUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUH B (pa30BBIX NMEPEXOIaX.

VYpaBHeHue TeroBoro dajgaHca.

[ToBepxHocTHOe HaTspkeHHE. Kod(phUIMEHT MOBEPXHOCTHOTO HATSXKECHHS.
Kanmunapusie sBnenus. J[aBneHue noa UCKPUBIEHHOW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE IIPOLECCHI:  KUJKHE
KpUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIBI.



Hemoncmpayuu.

TemnnoBoe pacunpeHue.

CBOIiCTBa HACBIIICHHBIX TTAPOB.

Kunenue. Kunenue npu noHMKKEHHOM JaBJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmauuBaHue.

Kanunnsapusie siBiieHusI.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

Crioco0Obl U3MEpEHUs BIIaKHOCTH.

Hccnenoanne HarpeBaHus U UIABIEHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Habnronenue mansix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuot, npaKmuKym.

N3yyeHne 3aKkOHOMEPHOCTEN NCIAPEHUS KUIKOCTEH.

N3MepeHne yaenpHOM TEMI0THI IJIABJICHHUS JIbJA.

N3y4yeHne CBOMCTB HACBILLIEHHBIX [IAPOB.

N3mepenre aOCOMIOTHOM BIAXKHOCTHM BO3AyXa M OILIEHKAa MacCchl MapoB B
ITOMEILICHUU.

N3mepenne kodduiinenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenue monyns FOunra.

UccnegoBanue 3aBUCMMOCTH  Jedopmanuu  pe3suHOBOro obOpasma  oT
MIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTpoguHaAMHKA.

Tema 1. dnekmpuueckoe no.e.

DJeKkTpu3almsl Tel W €€ MPOSBICHHS. OJIEKTpUUECKUM 3apsan. [Ba Buma
BJIEKTPUYECKUX 3apsaoB. [IpoBOAHWKM, [UAIEKTPUKM ©  MOJYNPOBOJHUKH.
DJIeMEHTapHBIN ANEKTPUUYECKUI 3apsii. 3aKOH COXPAHEHUS STIEKTPUUECKOTO 3apsijia.

B3aumoneiictBue 3apsiaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiicteue Ha 3JIEKTPUYECKUAE 3aPSIbl.

Hamnpsoxénnocts  snextpuueckoro mnons. [IpoOueiit  3apsan.  Jlunuum
HaNpsHpKEHHOCTH AJIEKTPUIECKOTO TToIsl. OTHOPOJHOE 3JIEKTPUUYECKOE TOJIE.

[ToTeHUHAIBHOCTD 3JIEKTPOCTATUUECKOrO MOJIsl. Pa3HOCTh MOTEHUHAIOB M
HarnpsbkeHue. [loTeHIuanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[Torenuuan snekTpocTtaTuueckoro noiisi. Csizb HANPSHKEHHOCTH MOJISI M pa3HOCTH
MOTEHIIUAJIOB I DJIEKTPOCTATUYECKOro TMoJig (Kak OJHOPOJAHOTO, TaK H
HEOJHOPOHOTO).

[IpuHUMN Cynepno3uuy dIEKTPUYECKUX TTOJIEH.



[Tone toueunoro 3apsiga. [lome paBHOMepHO 3apspkeHHOU cdepol. [lone
PaBHOMEPHO 3apsKeHHOro mo o0béMy miapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTHM HJTHX TOJEeH U
SKBUITOTCHIIMAIBHBIX IOBEPXHOCTEN.

IIpOBOAHUKH B AIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMPNEeKTpUKU B DJIEKTPOCTATUYECKOM  TIOJIE. Jusnexkrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.

Konnencarop. OneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenrHeHne KoHaeHcaTopoB. [locienoBarenbHoe cCOeIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATopA.

JIBrKeHME 3apsyKEHHOW YaCTHLIBI B OJJHOPOIHOM BJIEKTPUUYECKOM IIOJIE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MNPOLECCHI: JJIEKTPOCKOI,
JNIEKTPOMETP, IJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJIEHHUE 3JIEKTPOIpPHOOpOB,
KOHJIeHCaTophl, reHepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Monens asekTpoctaTudeckoro reneparopa (Ban e ['paada).

[IpOBOIHUKH B DIIEKTPUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBHE KOHIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IJIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSTHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOoPa.

3apszika 1 pa3psika KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMuUKyMm.

OueHka cuil B3auMOJIEHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue npeBpallieHus 3HEPTUH 3apsSKEHHOT0 KOHJEHCATOPa B SHEPTHIO
W3JIyYEHUsI CBETOAMO/IA.

N3yyeHnne npoTekaHus TOKa B LENU, COJAEPIKAILIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIUAJIOB (HampsKEeHUsT ) npu
NOCJIEI0OBATENBHOM COEAMHEHNN KOHAEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmMpuyecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.



YcnoBus CylmieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTOYHMKH
toka. Hanpsokenne U u DJIC &.

3akoH OMa 1 y4acTKa LemHu.

DIIEKTPUYECKOE COPOTUBIIEHUE. 3ABUCUMOCTb CONPOTUBIICHHS OJTHOPOIHOTO
IIPOBOJHUKA OT €ro JUIMHbI W IUIOIIAJMA NONEPEYHOTO CEUEHHMs. Y IEIBbHOE
CONIPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapajlieIbHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pazBeTBiéHHBIX dekTpuueckux 1enei. [Ipasmia Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /xoyns—JIenua.

MOIIHOCTE 3JIEKTPUYECKOr0 TOKa. TeruioBas MOIIHOCTB, BblIeilseMas Ha
pe3ucrope.

OJ1C 1 BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKOH OMa JIJ1s1 TOJTHOM
(3aMKHYTOM) 3JeKTpUYecKoM 1enu. MoOIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMBIKAHHE.

KonnencaTop B ienu NoCTOSIHHOTO TOKA.

TexHu4yeckre yCTpOCTBA W TEXHOJOTHMYECKHWE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepenne cuitbl TOKa U HaPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA OT HANPsDKEHUS UL PE3UCTOPA,
JIaMITbl HAKaJIMBAaHUS U CBETOAMO/A.

3aBUCHUMOCTbh COIIPOTUBIICHHS LWIMHAPUYECKUX HPOBOJHHUKOB OT [JIMHBI,
IUJIOIA/IN TTONIEPEYHOTO CEYEHHUsS U MaTepuaa.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA OT COIIPOTHUBIIEHUS PU OCTOSTHHOM
HaIpsKECHNUHU.

[Ipsamoe uzmepenue IJIC. KopoTkoe 3aMbIKaHHE TalbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnoco0bl coeTMHEeHHs] HCTOYHUKOB Toka, DJ]C Oartapeil.

Hccnenoanue pa3HOCTH MOTEHIUAIOB MEXK Y ITOJIFOCAMU UCTOYHHUKA TOKA OT
CUJIBI TOKA B LICTIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanne CMEMaHHOrO COETUHEHUS PEZUCTOPOB.

N3mepenne yaenpHOro COpoTUBIIEHNS IIPOBOIHUKOB.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HalpsDKEHUS Ui JIAMIIb
HaKaJINBaHUS.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoabTMETpa).

Nsmepenne 3/1C 1 BHYTPEHHETO COITPOTUBIIEHNSI HCTOYHHUKA TOKA.

UccnenoBanue 3aBucumoctd JJIC rajbBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU
TP KOPOTKOM 3aMbIKaHHH.



HccnenoBanue pa3HOCTH MTOTEHIIMAIIOB MEXIY MOJKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B LICTIH.

HccnenoBanne 3aBUCUMOCTH TTOJE3HOM MOITHOCTA MCTOYHHUKA TOKA OT CUJIBI
TOKa.

Tema 3. Toxu 6 pa3iuuHslx cpeoax.

DJNeKTpUYeCcKass MPOBOAUMOCTh  PAa3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MIPOBOJIUMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTh COMPOTUBIICHUS META/UIOB OT
temneparypbl. CBEpXIIPOBOAUMOCT.

DIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomyripoBOIHUKH. CoOcTBeHHas u IIPUMECHAas MIPOBOJIMMOCTD
noJIynpoBOJHUKOB. CBoicTBa p—n-nepexojia. [1lomynpoBoHUKOBBIE TPUOOPHI.

DIJIEKTPUUECKUIT TOK B 3JIEKTPOJHUTAX. IJJIEKTPOJUTHYECKAs TUCCOLIMALINS.
DnekTponu3. 3akoHbl Dapanes s AAEKTPOJIN3a.

DJIEKTpUUECKUM TOK B razax. CaMOCTOSATEIbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [Inazma.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHE: Tra3opas3psaHble
JIAMIIbI, SJIEKTPOHHO-TydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE NPUOOPHI: TUOJ,
TpaH3UCTOpP, (POTOANO, CBETOIUO/I, TaJIbBaHUKA, pa)UHUPOBAHUE ME/IH, BBITLJIABKA
AJFOMUHMUSA, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsl 3nekTpoausa dapazes.

HckpoBoii pa3psil U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE POBOAUMOCTH METAJIJIOB U MOIYTIPOBOJHUKOB.

OZIHOCTOPOHHSIS MPOBOJAUMOCTD IMO/IA.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKkmuKym.

Habmronenue aiekTpoimsa.

N3mepenue 3apsia 0OJHOBAIEHTHOIO HOHA.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIIEHHUS  TEPMOPE3UCTOpA  OT
TeMIIEpaTypHl.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AUOAA.

DuU3HYeCKUil MPAKTUKYM.

Cnioco6bl n3MepeHust PU3NYECKUX BEITUYUH C MCIOJIb30BAHHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (U3UYECKUX BEIIMYMH.
OueHka rpaHul] HOTrPeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEMN
bu3nuecKkuX BEIUMYMH, MPOBEpPKA MPEAJIOKEHHBIX TUNoTe3 (BbIOOp H3 pador,



OMMCAaHHBIX B  TEMAaTUYECKUX  pazaeiax «YUYEHUYECKUM  SKCIEPUMEHT,
JabopaTopHbIC pabOThI, MPAKTUKYM).

MexknpeaMeTHbIe CBA3H.

N3yuenue kypca pusuku yriryosn€HHoro yposHs B 10 kitacce ocymecTBiasercs
C YYETOM CcOJepKaTeIbHbIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHU MaTE€MAaTHKH,
OUMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnvie nonamus, céA3aHHvlE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHWE, HAy4YHbIA (PakT, rumoresa, (pusnyeckas BEIUYMHA, 3aKOH,
TEOpHUsl, HAONIOJAEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOoBast 1adopaTopusi.

Mamemamuka: peuieHUEe CHUCTEMbl ypaBHeHWH. JIuHeiHas QyHKIWA,
napabosna, runepbona, ux rpaduku u cBoiicTBa. TpuroHomerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonozua: mexannueckoe NBUXKEHUE B *KUBOU mpupone, auddysus, ocMoc,
TEMJI000MEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroUIeH Cpesbl,
yTHIM3alusi OMOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIJIOBO» U
ANIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE U KAMUJUISIPHBIE SIBJICHUS B IPUPOJIE,
IIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusn: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsg Macca, MOJyYEeHUE HaHOMAaTepualioB, TEIJIOBBIE CBOMICTBA
TBEPABIX TEJN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIbI, SJIEKTPUUECKUE CBOMCTBA
METAVIOB,  JJIEKTPOJIMTHYECKAass JHCCOLMAlMs, TajlbBaHUKA, 3JIEKTPOHHAs
MUKPOCKOIHS.

TI'eocpagpun: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUU C UCIMOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TpPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUHUU
(KpOHIITEIH, peméTryaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, ObBITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
NOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HaHOMATepuasjoB, U
HAaHOTEXHOJOTHH, SJEKTPOCTATHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONPHOOpOB,
ra3opa3psAHbIC JTaMIIbI, TTOJIYITPOBOIHUKOBBIC TPUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. JaekTpoguHaMuKa.
Tema 4. Maznummnoe none.



B3aumogencTBre TOCTOSHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMH. lIpuHmun cyneprnosuuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKILIUU.

MaruutHoe 1oJsie MPOBOJHUKA C TOKOM (IIPSIMOTrO MPOBOJAHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrnepa, e€ HanpaBJIEHHE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBICHUE U MOYJIb. J[BUKEHHUE 3apsSAKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenna.

MarnautHoe noJsie B Bemectse. DeppoMarHeTrky, napa- i IMaMarHeTUKH.

TexHnueckre yCTPOMCTBA M TEXHOJIOTHMYECKUE ITPOLECCHl: MPUMEHEHHE

MTOCTOSIHHBIX MarHHMTOB, AIIEKTPOMArHuTOB, TeCTEepP-MYJIbTUMETD,
AJIEKTpOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nuHMM  WMHIYKOMM  MArHUTHOTO  MOJSL  MOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHui MarHuTHOM MHAYKIUU TTOJIS JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuiel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUdKa JICKTPOHOB B MAarHUTHOM I10JI€.

[Tpunmun NEUCTBUS ANEKTPOUZMEPUTENBHOTO npudopa
MAarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomol, npaKmMuKym.

HccnenoBanne MarHUTHOTO MOJISL TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTUKOB.

Hccnenoanne n1eMCTBASI HOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenue cuiibl AMmepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

OnpeneneHrve MAarHUTHOW MHAYKIMY Ha OCHOBE U3MEPEHHUS CUIIbI AMIIEpa.

Tema 5. Inekmpomacnumnan UHOYKYUAL.

SIBeHne 2NEKTpOMAarHWTHOM HMHAYKIMU. [IOTOK BEkTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKIMU. 3aKoH SJEKTPOMAarHUTHOM HWHAYKuuu Dapajes.
Buxpeoe anexrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B IIENM MOCTOSHHOTO TOKA.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIHUU.



OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecKkrue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECChl: MHAYKIMOHHAS
neYb, COJICHOU, 3aIUTa OT 3JIEKTPU3ALMH TeJl IPU ABHKEHUU B MAarHUTHOM I10JI€
3eMIIH.

Jemoncmpayuu.

HaGntonenue siBneHus 2J1eKTPOMarHuTHON MHIYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHIAYKIMM OT CKOPOCTH W3MEHEHHMS
MarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenne marauTa B alFOMUHUEBOM (MEIHOM) TpyOeE.

SIBneHue caMOMHIYKIIUH.

Uccnenosanune 3apucumoctu 3/]C caMOMHAYKIMHA OT CKOPOCTH W3MEHEHHMS
CWJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Omnpenenenre HHAYKIMYA BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBanue siBICHUS CAMOUHIYKLIMH.

CO6opka Mo/ieTH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3gea 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.

I'apmonnyeckue kosebanus. KnHemaTuueckoe M JMHAMHYECKOE OIMCaHUE.
OHEpreTU4ecKoe ONMCAHUE (3aKOH COXPAHEHHUS] MEXAaHWYECKOM 3Hepruu). BriBox
JTUHAMUYECKOTO ONMUCAHUSI TAPMOHUYECKUX KOJEeOaHUN U3 UX DHEPreTUYECKOro U
KMHEMaTHU4eCKOTO OMUCAHMUS.

AmMmutyna u ¢asza konebaHuil. CBA3b aMIUIMTYIbl KOJEOAHUI HMCXOAHOU
BEJIMUMHBI C aMIUIUTYAaM1 KOJeOaHU €€ CKOPOCTU U YCKOPEHHSL.

[lepuon u uwacrtora konebGanuii. [lepmom manblx CBOOOTHBIX KOJI€OAHUN
MaTeMaTu4yeckoro MastHuka. llepuos cBOOOAHBIX KoOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTre o 3aTyxarommx kojeOaHusx. BeiHyxaeHHble koneOanus. Pezonanc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJNICOaHUSI.

TexHnueckne yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, YaCHhl,
KauyeJu, My3bIKaJIbHbIE MHCTPYMEHTBHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K01e0aTeIbHOTO ABMKEHUS.



HaGnronenue He3aBUCUMOCTH TIEPHOJIa MAIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILUTATYBI.

HccnenoBanue 3aTyxXarolux KoieOaHuii 1 3aBUCUMOCTH epruoaa cBOOOAHBIX
KOJIEOAHHI OT COMPOTUBIIEHUS.

Uccnenoanne konebaHuid rpy3a Ha MACCUBHOM TIPYKHHE C UEJbIO
dbopMupoBaHUs MPEACTABICHUN 00 MAeaTbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUS SHEPTUU MIPHU KOJeOaHUX I'Py3a Ha MPYKHUHE.

UccnenoBanue BoIHYXICHHBIX KOJIEOAHUIM.

Habmtonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

N3mepenne mnepuojga CBOOOJHBIX KOJIEOAHWUW HUTSHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yueHune 3aKOHOB IBUJKEHHUS TeJla B X0/ KOJeOaHH Ha yIpyroM MoJBece.

N3ydenune ABUKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpazoBanue sHEPTUH B PYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUSI aMILTUTYIbI 3aTyXaIOMIMX KOJIECOAHUIA.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUM.

Tema 2. dnekmpomacnummnple KoneOAHUA.

KonebGarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJI€OaHUS B
ujcalbHOM Koiyie0aTenpbHOM KoHType. ®Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsjia KOHJEHCATopa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYDE.

3aryxatomue AIEKTPOMArHUTHBIE KOJIeOaHwsI. BrinyxeHHble
AJIEKTPOMAarHUTHBIE KOJICOAHUS.

IlepemeHHBIII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JNEUCTBYIOIEE 3HAUYCHHE CWIbl TOKA W HANPsKEHUS TpU pa3iudHoi (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbli MEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
WHIYKTUBHOCTH B LIENH CUHYCOWJAIBHOTO NMEPEMEHHOrO0 TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsikeHUN.

WUneanbusiii  Tpancopmatop. IlpoumsBonacTBo, mnepegadya M MoTpeOIeHUE
JJEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKUE PHUCKU TMpU MPOU3BOACTBE IJEKTpodHeprun. KymnpTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHMUECKHE MPOLECCHI: SJIEKTPUYECKUM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jemoncmpayuu.

CB0OOHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.



3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJICOAHUIM OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuuimiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

I'eneparop He3aTyXaIIKUX IEKTPOMArHUTHBIX KOJIEOAHMIA.

Mogenb 3J1eKTpOMarHuTHOTO FeHepaTopa.

BriHyk/1eHHbIE CHHYCOUIATIbHBIE KOJICOaHusI.

Pe3ucrop, karymika WHIYKTUBHOCTH W KOHJEHCATOP B IENMHU MEPEMEHHOTO
TOKA.

Pe3onanc mnpu MoOCHEIOBATENHHOM COEIMHEHHHM PE3UCTOpa, KATyLIKU
WHYKTUBHOCTH U KOHJIEHCATOpA.

YeTpoicTBO 1 IPUHINMN ASUCTBUS TpaHCchopmaTopa.

Mopens TMHUY NEKTPONEPEAAYUH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKkmuKym.

Nzyuenue Tparncpopmaropa.

HccnenoBanue NMEpEMEHHOTO TOKA 4Yepe3 IOCIEN0BAaTEIbHO COEIHHEHHBIE
KOHJICHCATOP, KaTyLIKY U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

NccnenoBanue paboThl MICTOUHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCIOBUS WX pacrpocTpaHeHusa. llomepeunsie u
pOJI0JibHbIE BOJHBL. [lepuon, cKOpocTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI
CBoiicTBa MEXaHMYECKHX BOJIH: OTpPa)X€HUE, MpEeIOMIIEHHE, UHTepepeHuus u
T paKims.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE 3arpsiI3HEHUE OKPYKAKOLIENH CPELBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalus BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPa)X€HHE,  MPEJIOMIICHHUE,
noJispu3anus, uHTepdepeHnns u qudpaKius.

[IIxana 3I€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pagnOCBsI3K U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPY KaIOIIe Cpeibl.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTBI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tene@on, CBY-neub,
yJIbTPa3BYKOBas IMarHOCTHUKA B TEXHUKE U MEUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHCHHUE MMOMIEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebumomieecs Teno kak UCTOYHUK 3BYKa.



3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HaGnronenue orpakeHus: U NpeToOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTUYECKHM PE30HAHC.

CBoiicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHU.

HccnenoBanne CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEJTOMIICHUE,
noJsipu3anus, 1udpakuus, THTephepeHIIHs.

Oo6HapyxeHue nHGHPAKPaACHOTO U YIAbTPahUOIETOBOTO U3ITyICHHIM.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonHEHOE pacpOCTpPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIN ICTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHuil B
iockoM 3epkane. Cepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MIPEIOMIICHUS cBeTa. AOCOIIOTHBIN NTOKAa3aTeNb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTelb NnpeaoMiieHns. [IocToSHCTBO 4acTOThI
CBETA M COOTHOLIEHHUE JUIMH BOJIH IIPH MEPEXO0JAE MOHOXPOMATHYECKOTIO CBETA YEPE3
TPaHUIy pas3zena AByX ONTUYECKUX CPENl.

Xon myueit B mpusme. Jucnepcus cera. CrIoKHBIM cocTaB 0eloro cpeTa.
[Ber.

[TonHoe BHyTpeHHEEe oTpaykeHue. [IpenenpHbIil yroa MojJHOTO BHYTPEHHETO
OTPAKEHHUS.

Cobuparoniye u pacceMBarolye JuH3bl. ToHKas nH3a. DOKYCHOE pacCTOsTHUE
¥ ONTHYECKasl cujla TOHKOM JMH3bL. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOU
chepuueckoil JHMH3BI OT €€ TEeOMETPUHM U OTHOCHUTEIBHOI'O TOKa3aTels
IIPEJOMIICHHS.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIUH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontrueckoir ocu. llocTpoeHne w300pakeHU TOUYKHM M OTpe3Ka MPSMON B
coOUparOIIMX U PACCEUBAIOIINX JTUH3AX U UX CUCTEMaX.

OnTtuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onTtuueckas
cucTeMa.

[Ipenensl MNPUMEHNMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBusi HabOmOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON



KapTUHE OT JBYX KOT€pEHTHBIX HWCTOYHUKOB. Ilpumepnl KiIacCMYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuvoHHas peméTka. YcloBUE HaOIOAeHUs
[JIaBHBIX ~MAaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKHUE TIPOIECChl: OYKH, JyIa,
nepuckor, (oroamnmapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIeHUs CBETA.

Habnronenue noyiHOro BHyTPEHHEr0 OTpaxeHusi. MoJienib CBETOBOIA.

UccnenoBanne xoAa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaUIeNbHYIO
IJIACTUHY U IPU3MY.

NccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Ha6nronenue natepdepennnm cBera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu ceera.

N3yuenune nudpakiinoOHHON pEeIETKH.

Habnronenue audpakiimuoHHOTO CIIEKTpa.

Habnronenue aucnepcuu ceera.

HaGnronenue nonspuzanuu cBeTa.

[IprmeHeHnE MONASIPOUIOB JIJIsl N3YUECHHS] MEXaHUUYECKUX HANIPSIKEHU.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

N3Mmepenue nokazaresns mpeoMJIeHUs CTEKIIA.

UccnenoBanme 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
pUMepe KUIKUX JIUH3).

N3mepenrie PoKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia U JINH3BI.

[Tonydenue nzo0paxkeHus B CUCTEME U3 ABYX JIMH3.

KoncTpyrnpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaGnronenue audpaximu, THTEpPEPEHIINH U MOISPU3AIUN CBETA.

N3ydenue nossipu3anuu CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3ydenune nntepdepeHInm JIa3epHOTO U3IYUEHUS Ha ABYX HIETISX.

Habnronenue aucnepcumu.

HaGnronenue u uiccnenoBanue AUGPaKimOHHOTO CIEKTpa.

N3MmepeHue IuHbI CBETOBOW BOJIHBI.



[Tomyuyenue criekTpa U3IydeHHUs CBETOAMOA MPH MOMOIIU IU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.

['paHunIBl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[oCcTymaTs! crienuanbHON
TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. I[IpeoOpaszoBanus  Jlopenma.
VYcenoBue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMENIJICHUE
BPEMEHU U COKPAIIECHUE JUINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUei U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHYECKHE ITPOLECCHI: CIyTHUKOBBIE
OPUEMHUKH, YCKOPUTEN 3aPSKEHHBIX YaCTHUL.

Y4yeHn4ueckuil SKCIIepUMEHT, JTab0paToOpHbIE PAOOTHI, MPAKTHKYM.

Omnpenenenve UWMIYyJbca W SHEPrUM  PEJSITUBUCTCKUX  YacTull (1O
dboTorpadgusiM TPEKOB 3apPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii Oyaausm.

PaBHOBecHOE TerioBoe HM3nydeHHe (M3IydeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPrusi U UMITYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. CroneroBa. 3akonsl horodddexra. YpaBHeHue
Ounmreiina g Gotosddexra. «Kpacuas rpanuna» Gorodddexra.

JlaBnenue cBeTa (B 4YacTHOCTH, JaBJieHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxkarollyr MoBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yacthl. Bonuel ne bpoins. [Inuna Bosnssl ae bpouns u
pasMepbl 00JacTH JIOKIM3AIUU  JBWKYIIEWCS dacTuilbl. KopmycKyIspHO-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka usmepeHuit B Mukpomupe. COOTHOIIEHUS HEOIpeaeIEHHOCTEN
['eitzenbepra.

TexHu4eckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, GHOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJINO/.

Jemoncmpayuu.

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanue  3aBUCUMOCTH  CONPOTHMBIICHHMSI  IOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.



Ceeronuon.
Conneunas Oarapesi.
Yuenuueckuit skcnepumenm, nabopamopnuie padomeul, npaKmuKym.
Hccnenosanue gporopesucropa.
N3mepenune nmocrossaHOM [limanka Ha ocHOBe HccienoBanus Gorosddekra.
Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIKEHUS.
Tema 2. @u3zuka amoma.
OnbIThl O HMCCIEAOBAHUIO CTPOCHUA aroma. [lmanerapHas mopaenb aroMa
Pezepdopna.
[Toctynater bopa. M3nyuenue u noryomieHrue GOTOHOB MPU MEPEXOE aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.
Buapl ciektpoB. CiekTp ypOBHEN S3HEPTUM aTOMa BOJAOPOAA.
CnoHTaHHOE M BBIHYKJICHHOE U3JIydyeHue ceta. Jlasep.
TexHnueckre yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.
Jemoncmpayuu.
Mognens onbita Pezepdopaa.
Halnronenue TMHeHYaThIX CIIEKTPOB.
Y CTpOUCTBO U IEUCTBHE CYETUYMKA NOHU3UPYIOIIUX YACTHII.
Onpenenenre JIMHBI BOJHBI JA3€PHOTO U3TyYECHUS.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.
Habnronenue nuHeiyaToro cnekrpa.
HccnenoBanue criekTpa pa3pekeHHON0 aTOMapHOIO BOAOPOJA U U3MEPEHUE
noctosiHHOM Punbepra.
Tema 3. @u3zuxka amomHoz20 A0pa u 31eMeHMAPHLIX YACMUY,.
Hyxnonnas monens siapa IeitsenOepra—Banenko. 3apsa siapa. MaccoBoe
qucio sapa. U30Tomnsl.
PannoaktuBHOCTE. Anbda-pacman. DIEKTPOHHBIH W TO3UTPOHHBIA OeTa-
pacnan. I'amma-usiyyeHue.
3aKOH pPaJMOAKTUBHOTO pacmaja. PaauoakTHBHBIE HW30TONBI B MPHUPOE.
CBolicTBa MOHM3HMPYIOLIETO W3JIy4YeHUs. BiusHME paarOaKTUBHOCTA Ha KUBBIC
opranu3mbl. EctecTBenHbIi PpoH n3nyyenus. Jlosumerpusi.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jlepext maccsr siapa.
SAnepubie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIPaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCHEKThl pPa3BUTHUS
SIEPHON SHEPTETUKH.
MeToapl perucTpanuy U UCCIAEAOBAHUS SIIEMEHTAPHBIX YACTHLI.
OyHIaMEHTaJbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CtangaptTHol Moaenu. KBapk-TiirooHHas MOJENb apPOHOB.



@uznka 3a npenenamu CrangaptHol Mojenu. TEéMHas Marepuss U TEMHas
SHEPrusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHn4ecKne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Buinibcona, simepHbIil peakTop, TepMOSIEPHBINA peakTop, aToMHast 60M0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

UccnenoBanue pagnoakTHBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3yuenune nornomieHus 0eTa-4acTuil aTFOMUHHEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.

DTarnel pa3BUTHSL aCTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuu. I[IpuMEHUMOCTh 3aKOHOB (U3UKHA JJIsi OOBSICHEHUS MPUPOIbI
KOCMHUYECKHX 00BEKTOB.

Metoapl acTpOHOMHYECKHX HcclieioBaHUN. (COBpEMEHHBIE ONTUYECKHUE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHSI.

Bun 3Bé3gnoro neba. Co3Be3qusi, sSipKU€ 3BE3MBI, IUIAHETBI, UX BUAUMOE
JIBUKEHHE.

ConHeuHas cucrtema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJiHIIa U 3BE3 .

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CreKTpaabHbIM KJ1acC —
CBETUMOCTB». 3BE3/Ibl TJIABHOM IMOCIE€NOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3BoJoIuu ColHIa U
3BE3/1. DTaIlbl )KU3HH 3BE3].

Mueunsiii [Iyte — Hama I'anmaktuka. [lonoxenune u aBwxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Paz6eranve rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3IyUEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie mpoOaeMbl aCTpPOHOMHH.

Yuenuueckue naonwooenus.

HaGnronenust 3BE3qHOr0 HEebGa HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUHN ISl OTIPEICIICHHS TTOJI0KEHUSI HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3Ausi (CEBEpPHOTO MOJIyHIapus U SPKUE
3BE3/BI.

HaGnronenuss B Ttemeckonm JIyHbI, IJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUH.



Du3nyecKnil NPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BETMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIMYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEUN
bU3UYECKNX BEIWYWH, MPOBEpPKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padorT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszaenax «YUYCHUUYECKHH  DKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM ).

O06o0maroiiee NOBTOPEHME.

O06o01IeHne U cUcTeMaTU3allMsl COIEPKaHUsL pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3MKa U TEPMOJMHAMHUKAY, «DIEKTpoAruHamMuKay», «Konebanus
U BOJIHB, «OCHOBBI CIELHUAIBHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBad
busnkay, « JMIEMEHTHI ACTPOHOMHH B aCTPOPUZHKNY.

Pony ¢Qusukn u acTpoHOMHM B DIKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIIMAJIBHON M 3TUYECKOHN cepax NedaTebHOCTH YeJI0BeKa, poJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpA, 3HAYCHUE ONKCATEIbHOM,
CUCTEeMATHU3HUPYIOMIeH, OOBSICHUTEIPHOW H  NPOTHOCTHYECKOW  (pyHKuIMH
dbusryeckoil Teopuu, poiib (U3NIECKON TeOprun B POPMUPOBAHUU TIPECTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJCTABICHUN O IPUPOJIE.

MeknpeaMeTHbie CBA3H.

Nzyuenune kypca pusuku yriryos€HHOTo ypoBHS B 11 Kitacce oCyIecTBaseTCs
C YUY4ETOM COJEpKATEIBbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHUKH,
OMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnole nonamus, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYUHOZ20
no3HaHuA: SBICHUE, HAay4yHBIM (akT, runore3a, Guanueckas BeJIMYMHA, 3aKOH,
TEOpusi, HAOJIIOJICHHE, DSKCIIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast 1ad0paTopusi.

Mamemamuka: pelIcHHWE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOPBI M WX MPOEKIHMH HA OCU KOOPAWHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHBIX GyHKIMA. [Ipu3Haku MOAOOUS TPEyroJbLHUKOB,
orpe/ieeHre MIOMIAN IJIOCKUX PUTyp 1 00bEMa Tell.

Buonozusa: >nexkrpuyeckue SBICHUS B KUBOM MpUpOJE, KoJjieOaTeslbHbIE
JIBW)KEHUSI B JKABOM MPHUPOJIC, IKOJOTMYECKHUE PHUCKH TMPU MPOU3BOACTBE
3JIEKTPOIHEPTUM,  BJIECKTPOMATHUTHOE  3arps3HEHUE  OKPYXKAIOWIEH  Cpenbl,
YIBTPa3BYKOBasl JIMArHOCTUKA B MEIHIMHE, OINTHUYECKHE SIBJICHUS B KHUBOU

npupoze.



Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl 00pa30BaHNS KPUCTATUINYECKON peIETKH, CIIEKTPAIbHbINA aHAIH3.

I'eocpaghusa: marHuTHpIE T1OMOCA 3€MIIM, 3aQJI€KM MarHUTHBIX  PYI,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTpOABUraTeNb SIKOOM, TeHepaTop NEPEeMEHHOro TOKa, MHAYKLHMOHHAs Medb,
JMHUM 3JIEKTpoNepeiad, 3JIeKTPOJIBUraTelb, pajgap, paiuonpuéMHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, yabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
POCKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITyTHUKOBBIC
NPUEMHHUKH, SIAEPHAS SHEPreTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMUBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCcTHBIE pe3yabTaTbhl OCBOCHUA Yy4eOHOro mnpeamera «Duzukary
JOJIKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOopMUpPOBAaHHOW BHYTPEHHEH TMO3WIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa U OMNbITA JIESITEIBHOCTH B IPOLECCE pPealn3alli OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskIaHCKOr0 BOCIIUTAHUSA:

e c(hopMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIUU O0YYAIOIIETOCS KAK aKTUBHOI'O
Y OTBETCTBEHHOT'O YJIEHA POCCUICKOrO OOIIECTBa;

e TPUHATHE TPAAUIHUOHHBIX OOIICUYETOBEYECKUX T'YMAHUCTHUECKUX H
JEMOKPAaTUYECKUX LICHHOCTEM;

* TOTOBHOCTbH BECTH COBMECTHYIO JEATEILHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CaMOYMpaBICHHH B  00pa30BaTeIbHOU
OpraHu3aluy;

e YyYMEHME B3aUMOJCHUCTBOBATbH C  COLMAJIBHBIMU  HWHCTUTYTAMU B
COOTBETCTBHHM C UX PYHKIMSIMHU U Ha3HAYCHUEM;

* TOTOBHOCTb K TyMAaHHUTAapHOM U BOJOHTEPCKOM JAEATEIBHOCTH.

NMAaTPUOTUYECKOT0 BOCIIMTAHMS:

e c(hopMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH WJICHTUYHOCTH,

MaTPUOTU3MA;



e IIEHHOCTHOE OTHOIICHHE K TIOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM

POCCHUNCKHX YUEHBIX B 00J1aCTU (U3HUKU U TEXHHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOpPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

e CIOCOOHOCTH OLIEHUBATh CUTYAlLlMIO U NMPUHUMATh OCO3HAHHBIEC PEILCHUS,
OPHEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YuClie B IEATEILHOCTH YUEHOTO;

* OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyILETO.

3CTETHYECKOr0 BOCIIUTAHMSA:

e JCTETHMYECKOE OTHOLIEHWE K MHpPY, BKJIKOYAs 3CTETHKY HAy4YHOIO
TBOPYECTBA, IPUCYLIETO PUZNYECKON HAyKE.

TPYA0BOI0 BOCIIMTAHUS:

e UHTEpPEC K pa3NHuHbIM chepaM npodhecCHOHATBHOMN NESITebHOCTH, B TOM
YHCIIE CBSI3aHHBIM C (PU3UKOMN U TEXHUKOM, yMEHHUE COBEPIIATh OCO3ZHAHHBIH
BbIOOp Oynymielt mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE
IUTaHBL;

e TOTOBHOCTh U CIOCOOHOCTH K 00pPa30BaHUIO M CAMOOOPAa30BaHUIO B 00JIaCTH
(U3HUKM HA TPOTSKEHNUU BCEH KU3HMU.

JKO0JIOTHYECKOI0 BOCIIUTAHMSA:

e CPOPMHUPOBAHHOCTH 3KOJOTUYECKOW KYJBTYpBl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa FKOJOTUYECKUX MPoOIIeM;

* IUIAHUPOBAHUE M OCYIIECTBICHUE JACHUCTBUU B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HaHUS LIEJIEH YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

* pACIIMPEHUE OMbITA JAESITEIBHOCTU IKOJIOTMYECKON HANPABIECHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH N0 (PU3HKE.

LHEHHOCTH HAYYHOI'0 MO3HAHMSA:

e c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HU3UUECKOIN HAYKH;

e OCO3HAaHME LEHHOCTH HAy4YHOH JEATEIbHOCTH, F'OTOBHOCTH B IIPOLECCE
U3y4YEHUs (QU3MKU OCYIIECTBIATh IPOEKTHYIO U HCCIEI0BATENIbCKYIO
NeSATENbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJoruueckue 1eMcCTBUA:
e CaMOCTOATENIBHO  (OpMyIMpOBaTh M  aKTyaJIU3UpOBaTh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OMNpENENATh LENIH ACATEIbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,



BBIBJIITh 3AKOHOMEPHOCTM U IPOTUBOpPEYUS B PaccMaTpUBAEMBIX
(buU3HYECKUX SABJICHUSIX;

pa3pabaThiBaTh IJIaH pEUIEHUs] MPOOJIEMbI C YUETOM aHAIM3a UMEIOIIUXCS
MaTEepUAIIBHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATh COOTBETCTBUE
pEe3yJIbTAaTOB LENSAM, OLIECHUBATh PUCKU IOCIIEICTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaAJIbHOI'O U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPHU PEILIEHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciiegoBarTejLCKHe 1eMCTBUA:

BJIAJCTh HAYYHOM TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATUSIMH U METOAaMU
(bu3nyuecKoil HayKu;

BIAJCTh  HaBBIKAMU  YYCOHO-HCCIICIOBATENLCKOM W MPOCKTHOMN
NeSATETPHOCTH B 00JAcTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSATEIIbHOMY TIOUCKY METOJOB pelieHuss 3a1ad  (U3HUIEeCcKOro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOJI0B TTO3HAHUS;

BIAJCTh BHUJAAMH JIEATCILHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHUS, €Tro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMECHECHHIO B PA3JIMYHBIX YICOHBIX
CUTyaIlusX, B TOM YHCJI€ TPU CO3JaHUHM Y4EOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBIISATh TIPUYHMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJHM3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pemieHus, HaXOAWTh apryMEHTHl IS
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHUI, 3a/JaBaTh MapamMeTpbl U KPUTECPUU
perieHus;

aHAJIM3UPOBATh TOJYUYECHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTHUYECKU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH H3MEHEHNE B
HOBBIX yCIIOBHSIX;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;
YMETh TICPEHOCUTh 3HAHWS 1O (QU3NKE B TPAKTHYCCKYIO 00JaCTh
KU3HEICATCITHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;
BBIJIBUTATh HOBBIE UJCH, NPEJIaraTh OpUruiHAIbHBIC MOAXOIbI U PEIICHHUS;
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHNE aJIbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmanmeii:

BJIa/IeTh HABbIKAMU MOJydeHUs MH(pOpMaluu (PU3HUECKOTO CONEp:KaHus
U3 MCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATEJIBHO OCYLIECTBIATH IIOUCK,



aHaJu3, CUCTEMAaTU3allMI0 M MHTEPIpeTalni0 MH(POPMalUU pa3IudHbIX
BUJIOB U (hOPM IIpEICTABICHMUS;

OLICHUBATh JOCTOBEPHOCTb HH(POPMALINH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTHA B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3aJa4 C COOJII0JIeHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypCcOCOepeKeHHUs, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30M1aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPIKAHMS B Pa3IMYHBIX (hopMarax c
y4éTOM Ha3Ha4yeHUs WHGOpPMALMKW M LEJIEBOM ayAUTOPUM, BBIOMpAs
ONTHUMAaJIbHYIO (POPMY IIPEJCTABICHUS U BU3YyaIU3aLUH.

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIC YYeOHbIE 1elCTBHSA:

OCYIIECTBIATh, OOIIEHWE Ha Yypokax (u3WKH W BO BHEYPOUHOUH
NEeSTEHHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalldd M CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHS C HCITOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHANBUIYATbHON
paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBHHM C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WieHa KOJUICKTUBA;

NPUHUMATh €M COBMECTHOM JIEATCILHOCTH, OPTaHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS TIO €€ JOCTIKEHHUIO: COCTaBIATH IIJIaH
JCHUCTBUM, pacTpeIeNIATh POJIM ¢ YIETOM MHEHUH YYaCTHHKOB, O0CYKIaTh
pe3yiabTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa M KaXKIOTO YJaCTHHMKAa KOMaHIBl B
o0Iuii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIICHUBATh HUACH C TO3UIMU HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTHYECKON 3HAYUMOCTH,

OCYIIECTBIIATh TO3UTUBHOE CTPATETHYCCKOE TOBEICHUE B Pa3TUIHBIX
CUTYaIUX, MPOSBIISTH TBOPUYECTBO M BOOOPaKEHHE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBEpPCAJbHbIE yUeOHbI€e el CTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh I03HABATENIbHYIO JEATEIHHOCTh B 00JaCTH
(U3HKK U ACTPOHOMMH, BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
coOCTBEHHEIC 3a/]a4H;



CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, MJIaH BBIMOJIHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacMpsTh paMKH y4eOHOTO MpeMeETa Ha OCHOBE JIMYHBIX TPEIITOYTCHHIH;
JienaTh OCO3HAHHBIM BBIOOp, ApTYMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEUICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IPYIUIIMA B 00JIACTH
(GU3HMKH, TOCTOSHHO TMOBBIIIATH CBOM 00pPa30BATENBbHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JACATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIaJIETh HAaBBIKAMHM II03HABATEJIIbHOW pediekcun Kak OCO3HAHUS
COBEPILIAEMBIX JECUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUM;

WCIIOJIB30BATh MPUEMBI PEIICKCHH JIJIS1 OIIEHKH CUTYAIlHH, BELIOOPA BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS IO UX
CHUKCHUIO;

IPUHMMATh MOTHUBBI M ApryMEHTHI JPYTUX IPU AHAINU3E PE3YJIHTATOB
JICATEIILHOCTH,

PUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M apryMEHThl JPYTHX NPU aAHAINU3E PE3YJIHTATOB
JIEATEIILHOCTH,

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLITUOKH.

B mpomecce mocTwkeHHs JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI IO
bu3uke IS ypOBHS CpeIHEro oOmero oO0pa3oBaHUs Y OOyYaroOlIUXCs

COBEpPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIUICKT, IpeIoJararoIni
c(hOpMUPOBAHHOCT:
e CaMOCO3HAaHMS,  BKJIIOYAIONIETO  CHOCOOHOCTH  MOHUMATh  CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIECT0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIIOCOOHOCTh aTanTHPOBATHCS K
HYMOIMOHAIILHBIM W3MEHEHUSIM WM TIPOSBIATH THOKOCTh, OBITHh OTKPBHITHIM
HOBOMY;



BHYTPEHHEH MOTHBAIIUU, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHUIO 1IN
U yCIleXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JCHCTBOBAThH, HCXOIS U3
CBOMX BO3MOXKHOCTEM;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMATh  AMOIIMOHAIBEHOE
COCTOSIHME JPYTUX, YYHUTHIBATH €ro IMpPHU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAHWBATh
OTHOIIEHUS C JPYTUMHU JIIOJBMH, 3a00THUTBCS, TMPOSBIATH HHTEPEC U
paspemarh KOHGIUKTHI.

INPEIMETHBIE PE3VJIbTATBI

K xoniry o6yuenus B 10 knacce npeMeTHbIE Pe3yIbTAaThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaIOLIUXCS YMEHHI:

NOHUMAaTh pPOJb (GU3UKK B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
9KOJOTMYECKON, COLMAIbHOM U OTUYECKOM cdepax edaTeIbHOCTH
YEJI0BEKa, POJib U MECTO (DU3UKHU B COBPEMEHHON HayYHOW KapTUHE MHpA,
3HAYEHHUE OIMCATEJIbHOM, CHCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON  (DYHKIMKA  (PU3HMYECKOH TEOpUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpPHUH B
(bopMHpPOBaHUY MTPEACTABICHUN O (PU3UUECKON KapTUHE MHPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIENel PU3NIECKUX TeJ U IPOIIECCOB
(s1BNEHMIT): WHEpIMANIbHAs cUCTeMa OTCuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JBU)KEHHE, CBOOOIHOE TajICHUE,
abCoOJIIOTHO yIIpyTas aedopmalus, aOCOJIOTHO YNPYyroe U abCOTIOTHO
HEYNpyroe CTOJKHOBEHMs, MOJEIH Ta3a, >KUIKOCTH U TBEPIOrO
(KpUCTaIMYECKOr0) TeNa, UJIealIbHbINA Ta3, TOUCUHBIN 3apsi/l, OJJHOPOIHOE
IIEKTPUUYECKOE T0JIE;

paznuyaTh ycioBHs (TpaHHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTD HUCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSICHATH MEXAaHUYECKHE TMPOLECCHl M  SIBJICHMUS,
UCII0JIb3YsI OCHOBHBIE TIOJIO)KEHUS U 3aKOHBI MEXAHUKHU (OTHOCHUTEIBHOCTb
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBWKEHUs, TpeoOpa3zoBanusa ['anunes it CKOPOCTHM M IepeMelieHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMHUPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCAa U MEXAaHUYECKON
DHEPTUH, CBSI3b PA0OTHI CUJIbI C M3MEHEHHEM MEXAaHMYECKOW JHEpruu,
yCIOBUSI paBHOBECUS TBEPJAOro Teia), MPU OSTOM  HUCIOJIb30BATh



MAaTEMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTHU
bu3nUecKuX 3aKOHOB: MpeoOpa3oBaHuil ['amuiesi, BTOPOro M TPETHErO
3aKkOHOB HbIOTOHA, 3aKOHOB COXPAaHECHUSI MMITYJIbCA U MEXaHUYECKOU
SHEPIrYH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATH M OOBSICHATH TEIIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHOoBHbIe moJioxkeHUss MKT wu 3akoHbl MoJekyJsapHOH GU3UKH U
TepPMOJMHAMHUKN (CBSA3b JABJCHUS WJEAJBLHOIO Ta3a CO CpeJHeH
KUHETHYECKOW SHEPTUEN TEIUIOBOTO JBWXKEHHUS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
DHEPryeu TEIJIOBOIO JBMKECHUS €r0 YacCTHUIl, CBA3b JIABJICHUS UICAIBbHOIO
raza C KOHUEHTpAlUMUEW MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Kmnaneiipona, mNEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAaHEHUSI SHEPrUU B TEIUIOBBIX MpoOlleccax), MPU 3TOM HCHOJIb30BAThH
MAaTEMAaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: Menneneesa—Knaneipona;

aHAJIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsja, 3aKOH Kynosna, MOTEHIIMAIIBHOCTh
AIEKTPOCTATUYECKOIO TMOJIsI, NPUHUWN CYNEPHO3ULUUUA DIEKTPUUECKUX
MOJIEH, TP ATOM YyKa3blBas YCIOBUS NPUMEHMMOCTH 3akoHa KyioHa, a
TAKXKE€ MPAKTUYECKH BAXKHBIC COOTHOIICHMS: 3aKOHbI OMa 1Jid yyacTka
LHENA W U1 3aMKHYTOM DJIEKTpUYECKOM nemnu, 3akoH [[xoynsa—J/lenna,
npasuia Kupxroda, 3akonsr dapazaes 11st 37€KTpOIn3a);

OMHCHIBATh (PU3UYECKUE TMPOIECCHl U SBJICHUS, HCIOIB3YS BEIUYUHBI:
NEpEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbI, IABJICHHUE, TOTECHIIMAJIbHAS SHEPTUsl, KHHETUYECKasi SHEPTHS,
MeXaHU4YecKasi FIHEpTusi, paboTa CUJIbI, LICHTPOCTPEMUTEIIBHOE YCKOPEHUE,
CWJIa TSDKECTH, CHWJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTb, SHEPTUs
B3aMMOJICUCTBUS TeJa ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, YJHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJIMYECTBO TEIJIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, pabora B TEPMOJIMHAMHUKE, BHYTPEHHSS DJHEPTUsl HUJEaTbLHOIO
OJIHOATOMHOTO ra3a, paboTa UJIeaIbHOrO ra3a, OTHOCUTEIbHAS BJIAKHOCTb
Bo3ayxa, KIIJI maeasbHOro TEIUIOBOIO ABUTATENSA; 3JEKTPUUECKOE MOJIE,
HaIpPsHKEHHOCTh AJEKTPUYECKOr0 MOJsA, HANPSHKEHHOCTD MOJII TOUEYHOTO
3apsijia WIK 3apsKEHHOrO 11apa B BAaKyyME U B JIUDJICKTPHUKE, MOTEHIMAI
AIEKTPOCTATUUECKOTO MOJs, PAa3HOCTh MOTEHIMAIOB, JIEKTPOJBHXKYIIAS
CWJIa, CUJIa TOKa, HAIPSHKEHUE, MOIIHOCTh TOKA, AJIEKTPUYECKass EMKOCTh
IUDIOCKOTO  KOHJEHCATOpa,  CONPOTHUBJIEHHWE  y4yacTKa  Lenu ¢



NIOCJIEIOBATENBHBIM U MAPAJUIEIBHBIM COEIMHEHUEM PE3UCTOPOB, SHEPI U
AIIEKTPUUECKOTO MO KOHAEHCaTOpa;

OOBSACHATHL  OCOOEHHOCTH  MPOTEKaHUs  (PUINYECKUX  SBJICHHM:
MEXaHUYECKOE [BUKEHHE, TEIUIOBOE [IB)KEHHME 4YacTHUIL] BEIIECTBa,
TEIIOBOE paBHOBeECHE, OPOYHOBCKOE JBHKeHUE, TU(y3usi, UCIIapeHHE,
KUIICHHE W KOHJEHCAIus, TJIaBJICHUE U KPUCTAJUIM3alUsl, HAlIPaBIECHHOCTh
TEIUIoNepeaum, IEKTpU3aus Tell, SKBUIIOTECHIIMAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOJANUTDH MCCIEAOBAHNE 3aBUCUIMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
JPYTroH C UCIIOJIB30BAHUEM IIPSMBIX U3MEPEHUH, ITPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nueckux BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTEd  M3MEPEHMH, JelaTb  BBIBOABI 1O  pe3yibTaTam
UCCJIEI0BAaHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIMYUH, NPU HTOM
BBIOMpATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSAMbBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEUIOKEHHON THIOTE3bI: IJIAHUPOBATh
HKCHEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHBIC Pe3yJibTaThl U J€JaTh BBIBOJ O CTaTyce MNPeIoKEHHON
TUIOTE3bL;

cobroaaTh mpaBuiia 0€30MacHOTO TPyJia NMPU MPOBEICHUH UCCIEA0BaHUN
B paMKax y4eOHOro DJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBAHMS;

pemarb pacy€THhIE 3aJaud C SBHO 3aJaHHOM W HESABHO 3aJlaHHOU
(u3HYecKO MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJCHM, OTBEYarOmed TpeOOBAaHMSIM  3aJIadH,
IPUMEHATH POPMYJIbL, 3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJIAThl PU3NIECKUX
TEOpUl MPHU UCIOJb30BAaHUM MATEMaTHUYECKUX METOJOB pEIICHUS 3a/ad,
IPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEIICHHS C YUYETOM IMOIYYEHHBIX
pEe3yIabTaTOB;

pemiaTh KadecTBEHHbIE 3a7aud, TpeOyroliue MpUMEHEHUs 3HaHUM U3
Pa3HbIX pa3lieloB Kypca GU3MKH, a TAaKKe MHTErpaluy 3HAHUN U3 APYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCy>XKJI€HUI ¢ OOPOI Ha U3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;



UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PaObOTHl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

MIPUBOIUTH IPUMEPHI BKJIa1a POCCUHUCKHUX U 3apyOCIKHBIX YIEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTH;

aHAJIM3UPOBATh U OLICHUBATH MOCJIECACTBUS OBITOBON M MPOU3BOICTBEHHON
NEATeIbHOCTH YeJIOBEeKAa, CBSI3aHHOM C (U3MYECKUMH MPOIIECCaMU, C
MO3UIINI HKOJOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O pallMOHATILHOM
MPUPOIOIIOIH30BAHUN, & TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUM JTOCTHUKCHUHN
HAyKH W TEXHOJOTMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00IIIeCTBA;

OPUMEHATh Pa3iuyHble CrocoObl padoThl ¢ MHpOpMaIel (PU3NIEeCKOro
COoIepKaHUSI C WCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJIOTUM, TPHU ITOM HCIOJIb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, TepepabdOTKW U NPEAbSIBICHUS YYCOHOU W
HAyYHO-TIOMYJISIPHOM WH(OPMAITUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUN
nHOpMAIMK, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHAIM3UPOBATh  TOJIydaemMyr  uH(opmanuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

TIPOSIBJISATH OpraHU3aIMOHHBIC u M03HABATEIILHBIC yMEHUS
CaMOCTOSITEIIbHOTO TPHOOPETEHHS HOBBIX 3HAHUH B MPOTIECCE BHITTOTHCHUS
MIPOCKTHBIX M Y4eOHO-UCCICA0BATEILCKUX padoT;

paboTaTh B TPYIIE C MCIOJHEHHEM pa3JIMYHBIX COIUAJIBHBIX POJICH,
IJIaHUPOBATh PabOTy IPYMIIbI, PAllMOHAIBLHO pacHpeacsiTh AEATeIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OIICHWBATH BKJIAQJ KaXKJIOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

MPOSBIISITH MOTUBAILIMIO K Oyayiel npodheccuoHaaIbHOM AeATEIbHOCTH 110
CIIEMATBHOCTSIM (DPU3UKO-TEXHUUECKOTO MPOUIISL.

K xonity o6yuenus B 11 knacce npeMEeTHbIC pE3yIbTAThI HA YTITyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTMYECKOM, COLIMAbHON
U ATUYECKON cdepax NesATEeIbHOCTH YeJOBEKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAyYHOW KapTHUHE MUPA, POJIb ACTPOHOMUU B ITPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA M JaJbHEUIIEM HAayYHO-TEXHMYECKOM Pa3BUTHH,
3HAYEHUE OINMCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBICHUTEIBHOU W
MPOTrHOCTHYECKOW (YHKUUNA (PU3MUECKOW TEOPUU — 3IIEKTPOJUHAMUKH,
CHEUUaIbHOM TEOPUU OTHOCHTEIBHOCTH, KBAHTOBOW (PU3MKH, PpOJb



¢dbusnueckoit Teopur B (HOPMHUPOBAHUU TPENCTABICHUNA O (U3UUECKOM
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O TIPUPO/IE;
pa3nuyarh yCJIOBUSA NPUMEHUMOCTH MOJIENEHN (PU3MUECKUX TEN U IIPOLECCOB
(sIBJIEHUI): OTHOPOAHOE AIIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE IOJI,
rapMOHUYECKUE KoyieOaHUs, MaTEeMaTUYECKUW MAasTHUK, WICaTbHbBIN
PY>KUHHBIN MasiITHUK, TrapMOHUYECKHE BOJTHBI, UIeaTbHBIN
K0J1e0aTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO sipa U
KBAaHTOBOM MOJICIIM CBETA;

paznuyaTh ycioBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTIOIB30BAHUS YaCTHBIX 3aKOHOB,;

aHAIM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIE TPOIECCHl U SIBICHHUS,
UCIIOJIb3Ysl OCHOBHBIC TIIOJOXKEHUS W 3aKOHBI JJICKTPOJWHAMUKH U
CHEeMaIbHOM ~ TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHUs
NIEKTPUUECKOro  3apsiga, cuia Awmmepa, cwia JlopeHma, 3akoH
JJIEKTPOMAarHUTHOM  WMHAyKOMM, TmpaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B JJIEMEHTE D3JIEKTPUYECKOM LEMU CO CKOPOCTBIO
W3MEHEHUS CUJIBI TOKA, TOCTYJIAThI CIICIIUAIBHONW TEOPUH OTHOCUTEILHOCTH
DiiHIITeHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SBJICHUS, UCIIOIb3Ys
MOJIOXKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA U1
doTorddexra, mepBrIit 1 BTOpOi mocTynatel bopa, MpUHITKAIT COOTHOTIICHUS
HeonpenenéHHocTe ['elizeHOepra, 3aKOHBI COXpPAaHEHUS 3apsOBOTO U
MacCCOBOTO YHCEJ M IHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH PATUOAKTUBHOTO
pacmajna);

OMHCHIBAaTh (PU3UYECKUE TMPOLECCH W SBICHHS, UCIOIB3YS BEIUYUHBL:
HANPSHKEHHOCTD AJIEKTPUYECKOTO OIS, MOTEHIMAI 3JIEKTPOCTaTUYECKOTO
MOJII, Pa3HOCThb TOTEHIUANIOB, OAJICKTPOJABIDKYIIAS CHIa, WHIYKIUSI
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cuia Ammepa, UHAYKTUBHOCTD,
ANEKTPOJABIDKYINAs CHJIa CAMOWHAYKIIMH, JHEPTHsT MArHUTHOTO TIOJIS
IPOBO/IHUKA C TOKOM, PENIATUBUCTCKHUIA UMITYJIbC, TIOTHASI SHEPT UL, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
U 3apsij siApa, SHEPTHUS CBSI3U Spa;

OOBSICHAT,  OCOOCHHOCTH  TPOTEKaHWUs  (UBHUECKUX  SIBICHUU:
AIIEKTPOMATrHUTHAS MHAYKIUS, CAMOUHIYKIIUS, pe30HAHC, MHTePPEPEeHIINS
BOJIH, Judpakuus, JOUCIEpcHus, TOJHOE BHYTPEHHEE OTpaxKeHHeE,
doTosnextpuueckuit 3gdekt (botodrdpdexr), anvda- u 6eTa-pacmnasl sauep,



ramMmma-u3nydeHue sijiep, GU3n4eckrue MPUHIUIIBI CIEKTPATBHOTO aHAIHN3a
U paboTHI J1a3epa;

ONpEACNISATh HANpaBJICHUE HHAYKIMU MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, cuJibl AMriepa u cuiibl JIopeHia;

CTPOUTH M300paKeHue, CO3/JaBaeMoe IIOCKUM 3€PKajioM, TOHKOU JTMH301,
1 PACCUMUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKUE TOHATHS, TEOPUH U
3aKOHBI 111 aHalu3a MW OOBsACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAaX, B MEXKIaJaKTUYECKOU
cpene; ABMKECHHS HEOSCHBIX TeJl, BOJIIONMH 3BE3T 1 BeeneHHoi;
MPOBOJUTL HCCJICJIOBAaHUE 3aBUCUMOCTEH (DH3WUYECKUX BEIMYHMH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUM, MpPU OSTOM KOHCTPYHPOBATH
YCTAHOBKY, (UKCUpOBaTh pPE3yJbTaThbl TMOJYYEHHONW 3aBUCHUMOCTH
busndeckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTE  HM3MEpPEHU, [JelaTh  BBIBOABI IO  pe3yJbTaTaM
MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3NYECKUX BEIUYUH, MPU STOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEIbHBIE TOTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIJIOKECHHON TUMOTE3bl: MIIaHUPOBATH
AKCTIIEPUMEHT, COOUPATh AKCIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYEHHbIE PEe3yJbTaThl U JieJlaThb BBIBOJ O CTaTyce MPEJIOKEHHOU
TUTIOTE3bL;

ONUCHIBATh METO/IbI MOJYUYEHHUS] HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;
cobJroaTh TIpaBUiia 0€30MacHOTO TPYJia MPU MPOBEICHUH HCCIIEI0BaHUN
B paMKax y4eOHOro »HKCIIEpUMEHTa, MpaKTUKymMa ©  y4eOHo-
MCCIIEIOBATENIbCKOM M TPOEKTHOM JIESITEIbHOCTH C HCIHOJIb30BAHUEM
WU3MEPUTEIBHBIX YCTPOUCTB U J1ab0OPaTOPHOTO 000PYAOBAHMS;

pemaTrh pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESABHO 3aJIaHHOU
dbu3uYecKol MOJIEeNIbI0: Ha OCHOBAaHWM aHaJIW3a YCIOBUS BHIOUpATh
dbu3uyeckre MoJeNd, OTBEYalollre TPeOOBaHUSAM 3a/aud, MPUMEHSITh
(bopMyIIBEI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3UYECKUX TEOPHMA
IpU  HCIHOJIb30BAHMM MaTEMaTUYECKUX METOJIOB pEUIeHUs 3ajaad,
MPOBOJIUTH PAaCUYEThl HA OCHOBAaHUM MMEIOLIUXCS JaHHBIX, aHAJIU3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATH METOJBI PEHICHUS C YYETOM MOJYYEHHBIX
pE3YJIbTATOB;

peniaTh KadyeCTBEHHbIC 3a7aud, TpeOylollhe NPUMEHEHUs] 3HAaHUN U3
Pa3HBIX pa3ziesoB Kypca GU3MKH, a TAaK)Ke MHTETpalliy 3HAHUN U3 APYTHX
MPEIMETOB €CTECTBEHHO-HAYyYHOI'O I[MKJa: BBICTPAUBATH JIOTHYECKYIO



LEMOYKY PacCyXJI€HUM ¢ OOPON Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U GU3UYECKUE SBICHUS;

UCIIOIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHIUAIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

MPUBOJIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIMIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAIM3UPOBATH U OIEHUBATH TOCIEACTBHUS OBITOBOM M TTPOU3BOJICTBEHHOM
NESTETPHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH TIPOIECCaMU, C
MO3UIIUNA SKOJOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O PAIIMOHATEHOM
MPUPOJIONOIH30BAHUH, a TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAayKl M TEXHOJOTHM Uil JAIbHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIeCTBA;

NPUMEHSTh pa3IuyHble CrOcoObl paboThl ¢ MHbOpMaIel (hU3NIecKoro
collepKaHUsi C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH()OPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, TNepepadOTKM U NPEAbSBICHUS Y4YEOHOU
HAYYHO-TIOMYJISIPHOM WH(MOPMAITUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHhOpMaIUK, TOJYYEHHON U3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBATh  MMOJydYaemMylo  uHOpMamwioo W OLEHWBaTh €&
JIOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

MPOSIBIISATH OpraHU3alMOHHBIE u MMO3HABATEIbHbIE YMEHHUS
CaMOCTOSITEIIbHOTO TPUOOPETEHHS HOBBIX 3HAHUH B MPOIIECCE BBHIMOITHEHUS
MPOEKTHBIX U YU4eOHO-UCCIIEA0BATEIHLCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHHEM pPa3JIMYHBIX COLUAIBHBIX POJICH,
IJIAHUPOBATh Pa0OTy IPYMIbl, PAlMOHAILHO PacHpeAeisiTh AEATEIbHOCTD
B HECTaHAAPTHBIX CHUTYallMsIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYMIIbI B pEIICHUE pacCMaTPUBAEMON MPOOIIEMBI;

MPOSIBIISATH MOTUBAIMIO K OyayIiei npodecCuoHanbHON eI TENbHOCTH MO
CIIEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.
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OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/f16b68d7
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11 KITACC

KoimnuecTBo yacos D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
but6mmoreka [JOK
1.1 M 14
ATAHTHOT HoJe https://m.edsoo.ru/39859ef1
12 DNeKTpOMarHuTHas 13 1 bu6muoreka [JOK
' UHIYKIMS https://m.eds00.1u/39859¢f1
Hroro no pazneny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHndeckue KojieOaHus 10 bubmorexa OK
https://m.eds0o0.ru/39859ef1
57 DJIEKTPOMAarHUTHbHIE 15 bubnuorexa [JOK
' KOJIeOaHUs https://m.edso0o.ru/39859¢f1
)3 MexaHn4ecKue u 10 | bubnunoreka LIOK
' 3IIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/39859¢f1
bubnmnorexa LIOK
2.4 2 1
Onixa > https://m.edso00.ru/39859ef1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1

Ocuoset CTO

5

1

bu6nunorexa LIOK
https://m.edsoo.ru/39859¢f1

Hroro no pasneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopnyckynspHo-BoaHOBOMI 15 bubnuorexa IIOK
' Jyaiu3m https://m.eds00.1u/39859¢f1
bu6mmoreka [JOK
4.2 o 5
fsHka aroMa https://m.edsoo0.ru/39859ef1
43 ®du3uKa aTOMHOTO sJipa U 5 bubnuorexa [JOK
' 3JIEMEHTAPHBIX YaCTHUI] https://m.eds00.1ru/39859¢f1
Hroro o pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DNIeMEeHTHI aCTPOHOMUU U 12 bubnmoreka [JOK
' acTpou3uku https://m.edsoo.ru/39859ef1
Hroro no pasneny 12

Paznea 6. PU3HUYECKHAN TPAKTUKYM

6.1 ®U3HYECKUN IPAKTUKYM 16

16

bubnunorexa LIOK
https://m.edsoo.ru/39859¢f1

Hroro no pazneny 16

Pa3nes 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucremMaTtuzanus U
0000111eHIE TTPEIMETHOTO
COJIEPKaHUS U OIbITA

7.1 JIeSITENLHOCTH, 15
MPpUOOPETEHHOTO TIPH
H3Y4YEHUH Kypca PU3HKH
10 — 11 xmaccoB

bubnunorexa LIOK
https://m.eds00.ru/39859¢ef1

Uroro no pazneny 15



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

PesepBHOE Bpems

10

bu6mmoreka [IOK
https://m.eds00.1ru/39859¢f1

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170

16



https://m.edsoo.ru/39859ef1

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos D1eKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Kontpoasubie | IlpakTuuyeckue A uudp
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoTbl
pecypcbl
| ®uszuka — pyHIaMeHTalbHas HayKa O | bubmmoreka [JOK
IIpUpoIE https://m.edsoo.ru/1beef346
) Hay4nblif MeTO/ IIO3HAHUS U METOABI | bubnuoreka [IOK
WCCIIeIOBaHUS (PUINICCKUX SIBICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MPOLIECCe
but6mmoreka [JOK
3 no3HaHus npupoabl. Habmonenue u 1
https://m.eds00.1u/34¢49931
9KCIIEPUMEHT B (pu3mKe
4 CrniocoObl n3mMepeHus: GU3NIECKUx | bu6mmoreka [IOK
BEJIUYUH https://m.edsoo.ru/ca2def03
AOComIOTHAS M OTHOCHUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
(U3HYECKUX BEIIMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTo (U3UKU B POPMUPOBAHUU
6 COB CM(I;HHOﬁ Ha(b‘I}IIJOﬁ II:a TUHBI 1 bubmorexa HOK
P Y N P https://m.edsoo.ru/eabbded1
MUpa, B IPAKTUYECKOMN JACSATEIHHOCTU
moaei
Mexanunyeckoe aBuxenue. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh | bubmuorexa [JOK
MEXaHU4EeCKOro aABuxkeHus. [Ipsamas u https://m.edsoo.ru/e9a5202
oOpaTHas 3a/1aul MEXaHUKH



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

Paaunyc-BekTop MaTepuaibHON TOUKH,
€ro MPOEKIUH Ha OCU KOOPAMUHAT.

but6mmoreka [{OK
8 Tpaektopus. [lepemenienue.
https://m.edsoo.ru/30a108a5
CxkopocTtb. X npoekuuu Ha ocu
KOOpAHHAT
PaBHOMEpHOE IpsIMOIIMHEHOE

9 nBuxkenue. ['paduyeckoe onvcanue bubnmoreka [JOK
PaBHOMEPHOTO MPSAMOJMHEHHOTO https://m.eds00.ru/89ba7190
JBUKEHUS

10 CrnoxxeHue nepeMenieHnii u bubnmoreka [JOK
ckopoctei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHoe 1BHXEHHE.

1 MrHoBeHHast CKOPOCTh. Y CKOPEHHE. bubnmnoreka [JOK
[IpssmonnHENHOE ABUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 OPSIMOJIMHEMHOI'O ABMIKEHHUS C bubmmorexa TIOK

P https://m.edsoo0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe najieHre. Y CKopeHue

13 CBOOOIHOTO MajieHusI. 3aBUCUMOCTD but6mmoreka [IOK
KOOpPAHHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BPEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonmHeliHOE nBUXKEHUE.

JIBHKEHHUE 110 OKPYKHOCTH. YTJI0Bas
. bubnmnoreka [JOK
15 U JUHenHas ckopocts. [leprnoa u

gacrora. LleHTpocTpemuTenpHOE U
TIOJTHOE YCKOPEHHE

https://m.edsoo.ru/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

KonTponbhas pabota no teme

bubnuorexa [JOK

16
"Kunematuka" https://m.edsoo.ru/1242{32¢
ITepsbiii 3akoH HpoToHA.

17 HNuepuumanbHble CUCTEMBI OTCUETA. bubnunoreka [IOK
[Tpuniun oTHOCUTENBbHOCTH [ anumnes. https://m.edsoo.ru/5a9¢4a64
HewunepruinanbHble CUCTEMBI OTCUETA

13 Cuna. PaBHOEHCTBYIOIIAS CUJTIA. bu6muoteka [{IOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837

19 B3aumoneiictBue ten. Tperuii 3akoH but6mmoreka [{IOK
Hsrorona https://m.edsoo.ru/57dba505
[TpuHIMIT CynIepro3UIUU CHUJL.

20 P:HICII-III/IG 33 at{pHa 1| IiIMeHeHI/Ie bubmmorexa HOK

s P https://m.edsoo.ru/bdf997b
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 3KBI/IBaJIeHTIfOCTL TPaBUTALIMOHHOM U bubmorexa [TOK
N P B https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

2 Cuna Ts5KecTH ¥ yCKOpEHHE bu6nuoreka IIOK
CBOOOIHOTO MaJicHUS https://m.edso0o0.ru/22757f26
JIBm>keHne HeOeCHBIX Te U UX

” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuorexa [JOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BuabI cun bubmuoreka [IOK

25 TpeHus. J{BHKEHHUE B XKUAKOCTH U rase https://m.edsoo.ru/1fa86499
C Y4€TOM CUJIBI COIPOTUBIICHUS CPEbI https://m.edsoo.ru/2¢b29676

26 Hasnenue. I'ugpocrarnyeckoe bubmuoreka [IOK



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
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https://m.edsoo.ru/1fa86499
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nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad

AOGCOTIOTHO TBEPAOE TEIO. bu6muoteka [{JOK
27 ITocTynarenbsHOE U BpalaTelbHOE bubnuoreka [IOK
JIBUKEHHUE TBEPLOTO TeNa https://m.edsoo.ru/2b95d57e
73 MOMEHT CuiIbl OTHOCUTEIBHO OCH bubnuorexa [JOK
BpaieHus. [lneqo cuisl https://m.eds00.1ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaomy Teiy. LleHnTp Tspkectu Tena. bu6mmoreka [IOK
VYcioBust paBHOBECHUS TBEPIOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
bubmnorexa [JOK
30 Peuterne sagas https://m.edsoo.ru/dc1caacO
31 KonTponbHas pabota no teme bu6mmoreka [IOK
"Innamuka. CTaThka TBEpaoro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MaTepuanbHOU TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOUEK.
32 LenTp Macc cucTeMbl MaTepualbHbBIX bubmmorexa HOK
https://m.edsoo.ru/4bb8294b
Toyek. Teopema 0 IBH>KEHUHU LIEHTPA
Mmacc
WMiynbe cunbl M1 UISMEHEHHE
33 UMITyJIbCa TeJla. 3aKOH COXPaHEeHUs bubmorexa [TOK
https://m.edsoo.ru/13f0a221
HUMITyJIbca. PeakTUBHOE IBUKEHHE
MoMeHT uMIlybca MaTepUAILHON
34 Touku. IIpencrasienue o coxpaneHuu bubnuoreka IIOK
MOMEHTA UMITYJIbCA B IIEHTPAIbHBIX https://m.edsoo.ru/d6532¢b9
HOJISAX
35 Pemenue 3amau bubnnorexa LIOK

https://m.edsoo.ru/f7706d63



https://m.edsoo.ru/a28aa7ad
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Pabora cunel Ha MasioM U Ha
KOHEYHOM TIEPEeMEIICHHUH.

bubmuorexa [JOK

36
I'paduueckoe npeacraBaeHne padbOTHI https://m.eds00.ru/913974c7
CHJIBI. MOIITHOCTD CHJIBI
Kunernueckas sueprus. Teopema 06
37 N3MEHEHNN KMHETHYECKON YHEPTHH bubmmorexa LOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKH
IloTennmanbHble M HEMOTEHIMAIbHEIE
38 cuibl. [loreHnanpHas SHeEPrust bubnnorexa LIOK
’ prits. https://m.edsoo.ru/554bafcc
Bropas xocMuueckasi CKOpOCTh
Tpetbst KocMUYeCcKast CKOpocThb. CBs3b
paboThI HEMOTEHIIUATBHBIX CHII C
39 H3MEHEHHEM MEXaHUYECKON DHEPTUU bubmmorexa LIOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSs
MEXaHUYECKOW SHEPTUU
VYupyrue v Heynpyrue CTOJIKHOBEHHS.
40 Y% EZHGHI/IC Bey Hp}J]'IJ'II/I 1A UAcaabHOU bubmmorexa TIOK
p pHY https://m.edsoo.ru/f30f43b6
JKUJKOCTH
A1 KonTponbhas pabora no teme bubnuorexa [JOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 npupoe
4 Ter1oThl. OCHOBHBIE MOJIOKEHHUS bubmuorexa [JOK
MKT. duddysus. bpoynosckoe https://m.edsoo.ru/b0ad445f
JIBHKEHHUE
Crpoenune ra3000pa3HbIX, )KAIKUX U
43 TBEPALIX Tel. XapakTep ABIKECHUS U bubnnorexa LIOK
P . P P https://m.edsoo.ru/c44d02¢2
B3aMMOJIEMCTBUS YaCTHUI] BEIIECTBA
Bubmnnoreka [IOK
44 Macca u pazMepsl MOJIEKYJT (aTOMOB). i

https://m.edsoo.ru/c5b72ab7
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KomnyectBo BemectBa. [locrosinnas

ABoraapo
45 Temneparypa. TeroBoe paBHOBecHE. bubnuoreka [IOK
[IIxana [Henbcus https://m.eds00.ru/0070d493
bubnuoreka [JOK
46 Pemenre 3axa- https://m.edsocl)l.ru/ 1531abas
47 N neanpupiii ra3. I'a3oBbIe 3aKOHEI Egiﬁ;ﬁfggggi deb2367
43 YpaBHenue Menaeneena- bubnmnorexka [HOK
Knaneiipona. Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOGcomoTHas TemnepaTtypa. 3akoH bubnuorexa [JOK
JlanpTOHA https://m.edsoo.ru/14e02d1f
50 W3omporeccsl B naeaqibHOM rase ¢ bubmmoreka [IOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npencraBnenue
51 I/III;)OI(II)pOLICCCOBI Ilee.iTepMa, M30X0pa, bubmorexa [TOK
nso6apa https://m.edsoo.ru/1344327b
52| Ocuostoe ypasirerine MKT Etl‘/tlp6sjzj/l;lr(r):ee:1{sicl)l.r2/};3094721
bubnmnoreka [JOK
>3 Pemerre 3axas httos://m.edsocl)l.ru/ 10265205
CBs13b a0CONIOTHO TeMmepaTypbl
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpeaHEel KHHETUYECKON dHEprue https://m.edsoo.ru/c38af875
MOCTYMATEILHOTO TEIJIOBOTO
JIBYOKEHUS €€ YaCTHIl
55 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK

3ganuii o reme "Ocuossr MKT"

https://m.edsoo0.ru/09d12£d8
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KonTponbhas pabota no teme

bubnuorexa [JOK

56
"OcuoBsl MKT" https://m.edsoo.ru/13adad59
TepMoauHamMuueckasi cucTema.
3aaHue BHEIHUX ycnoBuid ans TJ1
cucTeMbl. BHenHue 1 BHyTpEeHHHE
57 napameTpsl. [Tapamerpsl T/l cuctembl bubmorexa [IOK
p pbl. Hap p https://m.edsoo.ru/5f8d38a3
KakK CpeJIHHE 3HAYCHHS BEJIUYHH,
OIMCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Havano TepMOgUHAMUKH.
58 Camonpon3BoiibHas penakcarus T /] buGnnorexa LIOK
p p https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monenb neaasLHOTO Ta3a B
59 TepMOJIMHAMUKE. Y CIIOBUS bubmorexa HOK
P . https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJIEIH
VYpaBHenue Menpeneesa-Knaneiipona
60 U BBIpa)KCHUE 111 BHYTPEHHEH bubmmorexa TIOK
p yIp https://m.edsoo.ru/bal178d0
SHEPIUU hitps://m.edsoo.ru/ball /odV
Bripaxkenue 111 BHyTpEHHEN SHEPTUU
61 OTHOATOMHOTO UJEaILHOIO rasa. but6mmoreka [IOK
KBasucrarnueckue 1 HeCTaTHYECKHUE https://m.edsoo.ru/ac5cacls
MPOIIECCHI
DneMeHTapHas paboTa B
2 TepMOJIMHaMuKe. Beraucienue but6mmoreka [IOK
paboTsl 1o rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMme
Tennonepenava kak croco6
. bubnmoreka [JOK
63 W3MEHEHUS1 BHYTpeHHeH sHepruun T/]

CHCTEMEI 0€3 COBCPUICHHA pa6OTBI

https://m.edsoo.ru/3d734561
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KOHBGKHI/I?I, TCIJIOIIPOBOAHOCTD,

bubnuorexa [JOK

o4 U3JIy4YEeHUE https://m.edsoo.ru/157b54cd
KonuuecTBo TemnoTsl. TennoéMKoOCTh

65 Tena. Y ienbHas U MOJIsIpHast bubnmoreka [JOK
TEIJIOEMKOCTH BELIECTBA. Y JeNIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMSI TOTLJINBA

66 Pacuér xonmuecTBa TEIIIOTHI ITPU bu6muoteka [{IOK
TeIUIoIepeayue https://m.edsoo.ru/1db5ad4e

67 [Tonsitue 06 aguabaTHOM MpoIEcce. but6mmoreka [{IOK
[TepBrIil 3aK0H TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KommaecTBo TermioTel u paboTa Kak

68 Mepbl U3BMEHEHUSI BHYTPEHHEN bubmorexa [TOK

https://m.edsoo.ru/b047alcd

sHepruu T/] cuctembl
BTopoii 3ak0H TepMOJIMHAMUKY IJIs

69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuoreka [IOK
npoiieccoB. Heobpatumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [IpuHOUIIBI EUCTBUSA TEIIOBBIX bubnuoreka IIOK
marH. KITJT https://m.edso0o.ru/2¢945513

71 Maxkcumansnoe 3Hauenue KIT. [{ukin but6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9

72 Pemenue 3agau buGnnorexa LIOK

https://m.edsoo.ru/b3efal8b

DKOJIOTHYECKHE ACIIEKThI

7 HCIIOJIb30BAaHUSI TEILIOBBIX bubnmoreka [JOK
nsurareneil. TeroBoe 3arpsi3sHEHUE https://m.edsoo.ru/9867aaa7
OKpYKaroIiei cpebl

74 Pemenwue 3amau bubnmoreka [JOK
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https://m.edsoo.ru/c8c¢70432

O000I1IEHNE U CUCTEMATHU3AIIIS

. " bubmnorexa [JOK
75 3HaHui no teme "TepmoarHaMuKa.
| https://m.edsoo.ru/28d62b3f
TemnnoBbie MalIMHBI
KonTponbHas padota no teme
76 "TepmoanHamuka. TemmioBnie bubnnorexa LIOK
p \ ’ https://m.edsoo.ru/1b6e26c5
MAILUHBI
ITapooOpa3oBaHye U KOHACHCAIIHS.
77 I/Icfla egne U KUIIEHUE. Y IejabHas bubnnorexa LIOK
P ) https://m.edsoo.1u/6f8¢6777
TEIJI0Ta MapooOpa30BaHU
HaceoimeHuble 1 HEHACKIIIEHHBIE
napel. KauecTBeHHast 3aBUCUMOCTh
IUIOTHOCTY U JaBJIEHUS HACBIIIEHHOTO
73 rapa oT TeMIlepaTyphl, UX bubnumoreka [IOK
HE3aBUCHUMOCTE OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMITepaTyphbl KATICHUSI OT JaBJICHUS B
KHUIKOCTH
79 BrnaxHocTs BO3ayxa. AGCONMIOTHAS U bubnmnoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubmuoreka [JOK
80 Pemenne 3amau
A https://m.edsoo.ru/18e95f3
TBépnoe teno. Kpucramnmueckue u
81 amopQHbIe Tena. AHMU30TPOIHS Bubmmorexa LIOK
P ’ p https://m.edsoo.ru/20a88a03
CBOMCTB KPUCTAJIIOB
[TnaBneHne U KpUCTAUTU3AIH.
but6mmoreka [JOK
82 VY enpHas TEIIOTAa IJIaBICHUS.

Cyb6numarus

https://m.edsoo.ru/6ee91e9f
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Hedopmaruu TBEpAOTO TENA.
Pactsoxenue u cxxatue. CaBur.

bubmuorexa [JOK

83 Moayns FOunra. IIpenen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmaruit
TernnmoBoe pacmpeHne KUIKOCTEN U
24 TBEPABIX TEJI. AHFAPMOHHU3M bu6mmoreka [IOK
TEIUIOBBIX KOJIeOaHUI YacTHUIl https://m.edsoo.ru/7baSedf2
BElIeCTBa
25 [IpeobpazoBanue sHeprun B (ha30BBIX bubmuoreka [IOK
nepexoaax https://m.eds00.ru/97a0672f
bubnuoreka [IOK
86 YpaBHeHUE TEIUIOBOrO OaaHca bt /m.edsoo. ra/abl 52 1fb
bubnuoreka [JOK
87 Pemerre 3axas https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaATSKEHUE.
28 Kanunnsipueie sBnenus. JlaBnenue bu6muoreka [IOK
10JT UICKPUBJIEHHOW IMOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
)unkoctu. @opmyiia Jlammaca
O060061IeHre U cucTeMaTu3aus
29 3HaHU# 1o TeMe "ArperaTHbie bubnmnoreka [JOK
COCTOSIHUS BelecTBa. Pa3oBbie https://m.edsoo.ru/0b52575¢
nepexosr"
KonTponbHas pabota mo Teme
90 "ArperaTtHble COCTOSIHUS BEIIECTBA. bubmmorexa IIOK
https://m.edsoo.ru/7dc2a739
®dazoBblie Iepexoan"
DnexTpu3aius Teq U e€ mposBICHUS.
91 Onexrpuueckuii 3apsan. /Isa Buaa bu6nuoreka IIOK

3JIEKTPUYECKUX 3apsI0B.
[IpoBOIHUKHU, TUBTEKTPUKHU U

https://m.edsoo.ru/1aff445f
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IO TIPOBOIHUKHU

OneMEHTApHBINA ANEKTPUIECKUI

92 3apsi. 3aKOH COXpaHEHHS budmmorexa LIOK
P p https://m.edsoo.ru/f49afd24
3JIEKTPUYECKOTO 3apsiaa
93 BzaumopeiictBue 3apsnoB. Toueunbie but6mmoreka [JOK
3apsasl. 3akoH Kynona https://m.edsoo.ru/445b7746
but6mmoreka [{OK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnekrpuueckoe nose. Ero neiicteue bubnmnoreka [JOK
HA JJIEKTPUYECKUE 3aPsiIbI https://m.edsoo.ru/05c6bfal
Hanps:k€HHOCTB 3IIEKTPUUECKOTO
nonisi. [IpoGusblit 3apsz. JIunuu
96 HanpsHKEHHOCTH DJIEKTPUYECKOTO buomorexa HOK
p p https://m.edsoo.ru/3dac6957
niosist. OTHOPOJTHOE IIEKTPUUYECKOE
moJe
ITorennuaabHOCTH
97 3JIEKTPOCTATUUECKOTO 1T0JIs1. Pa3HoCTh bubmmorexa HOK
p ' https://m.eds00.ru/80021447
MOTEHI[MATIOB U HAMPSXKEHUE
[TorenmmansHas 3HEPTHS 3apsiia B
08 3JIEKTPOCTATUYECKOM I10JIE. bubnuorexa [JOK
[ToTeHnmman 3J1eKTpPOCTaTUYECKOT O https://m.edsoo.ru/af5fa389
ToJIst
CBs13b HANPSDKEHHOCTH TIOJISI |
99 a3HOCTH IOTCHIINAJIOB IS bubmorexa LIOK
p H A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO MOJIS
100 [puHuun cynepno3unuu bubmuoreka [IOK

BJIEKTPUYECKUX MOJIEH

https://m.edsoo.ru/Ocfe4a6e
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but6mmoreka [IOK

101 P
CHICHHE a1t https://m.eds00.1ru/5a582263
102 [Tone Toueunoro 3apsnaa. [lone bu6mmoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.eds0o0.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO TIO
103 00béMy mrapa. [lone paBHOMEpHO bubmorexa [TOK
y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOM MTOCKOCTH
104 [IpoBOAHMKY B 3IEKTPOCTATUUECKOM bubnuorexa IIOK
roJsie. Y CI0BUE PABHOBECUS 3apsA10B https://m.edsoo.ru/32405¢eab
105 JIMBNeKTpUKY U OJIyIPOBOIHUKH B bubnuorexa [JOK
3JIEKTPOCTATAYECKOM MOJIE https://m.edsoo.ru/060ebab5
Konnencarop. DnekTpoéMKOCTh
106 KOH IICHC&TO pa BHeKTP 0EMKOCTh bubmorexa [IOK
A pa. JIeKTp hitps://m.edsoo.ru/845b4173
IIJIOCKOTO KOHJEHCATOpa
107 [TapamiensHOE COeIMHEHHE bubmuoreka [IOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBaTensHOE COeTUHEHNE but6mmoreka [IOK
KOHJIEHCATOPOB https://m.eds00.1u/1€992920
109 DHeprus 3apssKeHHOTO KOHAEHCAaTopa bubmorexa [OK
p P a p https://m.edsoo.ru/73a34f18
but6mmoreka [{OK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edso00.ru/27434040
11 JIBukeHMe 3apsKEHHON YacTULIBI B bubmuoreka [IOK
OJHOPOIHOM BIIEKTPUYECKOM ITOJIE https://m.edsoo.ru/8341d6ac
112 Pemienue 3agau
113 O06001eHre U CUCTEMATU3AIIHS bubnmoreka [JOK

3HAHUM MO TeMe "DIEKTPUIECKOe

https://m.edsoo0.ru/5752603f
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one"

KonrtponbHas pabora o Teme

but6mmoreka [JOK

114
"JnexkTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cwuia Toka. IlocTOSTHHBIN TOK.
115 Vci1oBuA CyIliecTBOBAaHUS bubmmorexa TTOK
ym https://m.eds00.1u/233311b5
MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa
116 Hcrounuku Toka. Hanpsoxkenue u bubnmoreka [JOK
2J1C https://m.edsoo.ru/0839a115
117 3akoH OMa 17151 yyacTKa LETH. bubnuoreka [IOK
DIIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD COMPOTUBIICHUS
118 OJTHOPOJIHOTO MPOBOJIHUKA OT €0 bu6muoreka [{IOK
JUIMHBI ¥ IIJIOLIAAHU [TIOTIEPEYHOI0O https://m.edsoo.ru/95fcdf51
CEeYCHUS
119 VY ienbHO€E CONPOTUBIICHUE BEIIECTBA. bubmuoreka [JOK
Pemenue 3agau https://m.eds00.ru/43718300
[TocnenoBarensHOE, MapaiesibHOE,
120 CMENIaHHOE COSTMHEHNE bubmmorexa LIOK
A https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3zBeTBIEHHBIX
121 3JIeKTpuYeckux 1emneii. [Ipasuna bubmmorexa LOK
p It -Hp https://m.edsoo.ru/1794cf37
Kupxroga
bubnuorexa [JOK
122 Pemenue 3ama
THCHHG 3alaq https://m.edsoo0.ru/3881b469
123 Pabota 31eKTpruuecKkoro Toka. 3aKoH bubnuorexa IIOK
Hxoyis —Jlenna https://m.edsoo.ru/a3605¢5¢c
124 Pemienue 3agau bubmmorexa TIOK

https://m.eds00.1u/6761bf0f
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MOIIHOCTB 3JEKTPUIECKOrO TOKA.

bubmuorexa [JOK

125 TerioBas MOIITHOCTE, BEIZIEIAeMas Ha hits://m.edsoo ra/99750a6F
pesucrope
bubmuorexa [JOK
126 Peenne 3azad httos://m.edsocI)_.Iru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubnmoreka [JOK
HCTOYHMKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa A1 OTHOM (3aMKHYTOM ) bubnuoreka [JOK
3JIEKTPUYECKON LIETH https://m.edsoo.ru/221f40tb
but6mmoreka [JOK
129 Pemene 3axa- https://m.edsocl)l.ruBS80b679
bubnuoreka [IOK
130 MOIIHOCTE HCTOMHIK TOKA https://m.edsocl)l.ru/aanS 1d8
bubmmorexa [JOK
131 Koporkoe saumbikante httos://m.edsoil.ru/546f5 632
132 Konznencarop B Lienu nocTOSIHHOTO bu6nuoreka [IOK
TOKa https://m.eds00.1u/3536813¢
but6mmoreka [JOK
133 Pemenre 3axa- https://m.edsocl)l.ru/44lOcefO
134 Pemenue 3anau o reme bubnuoreka [JOK
"ITocTOSIHHBIN IEKTpUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no reme bubnuorexa [JOK
"IToCcTOSIHHBIN JIEKTPUUECKUN TOK" https://m.edso0.ru/744261b8
136 Pemienne 3aga4 1mo Teme bubnuoreka [IOK
"ITocTOSIHHBIN ANMEKTpUYECKUil TOK" https://m.edsoo.ru/eb5d4687
O000I11IeHNE U CUCTEMATH3ALIIS
137 3HaHui o Teme "TlocTostHHBIN bubmorexa TIOK

3JEKTPUYECKUN TOK"

https://m.edsoo.ru/bfd7a050
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KonTponbhas pabota no teme

bubnuorexa [JOK

138 "IToCTOSIHHBIN JIEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas MpoBOAUMOCTh
139 Pa3IMYHbIX BEUIECTB. DJIEKTPUUECKUM bubmmorexa LHOK
https://m.edsoo.ru/da794295
TOK B MeTaju1ax. CBEpXIPOBOJUMOCTh
DNEKTPUUYECKUH TOK B paCTBOPax U
140 pacruiaBax 3J€KTPOJIUTOB. 3aKOHbI Bubmmorexa LIOK
https://m.edsoo.ru/4b423491
®dapanes 1A JIEKTPOIN3a
N but6mmoreka [IOK
141 DnexTpuueckuii Tok B raszax. [lmazma httos://m.edsoo rw/92d92£76
142 DIEKTPUYECKHUI TOK B BAKyyMe. bu6muoreka [IOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DIEeKTPUUIECKHI TOK B bubnmoreka [JOK
MOJYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bubnuoreka [JOK
144 [TosnynpoBoiHUKOBBIE TPUOOPHI https://m.edsoo0.ru/83622200
®U3NYECKUHN IPAKTUKYM 110 TEME
"N3MepeHune CUibl TOKa U
HaIpsDKEHUS B LEMU OCTOSIHHOTO
TOKA IPY IOMOIIY aHAJIOTOBBIX U
145 U (DPOBBIX U3MEPHUTEIIBHBIX bubnuorexa [JOK
npubopoB" niM "3HaKOMCTBO ¢ https://m.edsoo.ru/5643ea56
uudpoBoii 1aboparopueil no Gpusmke.
[Tpumeps! u3mepeHust Gu3nIecKux
BEJIMYMH IPU OMOIIU
KOMIIBIOTEPHBIX JaTYUKOB"
DuU3NYECKUN TPAKTUKYM I10 TEME
but6mmoreka [JOK
146 "H3y4eHne HEpaBHOMEPHOIO

JBUKEHUS C LIEJIBIO ONPEAECIEHUS

https://m.edsoo.ru/f6292{5f
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MTHOBEHHOH cKopocTH"

147

DuU3HUECKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpEeHUs IpU
IPSIMOJIMHEMHOM paBHOYCKOPEHHOM
IBMOKEHHUH 110 HAKJIOHHOM IUIOCKOCTH'
nin "HccnenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU TpHU
PaBHOYCKOPEHHOM JIBH>KEHUN"

'

bubnuorexa [JOK
https://m.edsoo.ru/6960b6ef

148

DU3HYECKUHN IIPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHst CBOOOTHOTO
nagenus” win "M3yueHnne qBMKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO"

bubnuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

DU3NUECKUN IIPAKTUKYM 110 TEME
"N3ydyeHue qBUKEHMS Teja 110
OKPY’KHOCTH C TIOCTOSIHHOM I10
MOJIYJTIO CKOPOCTBIO" MITH
"NccneqoBanue 3aBUCUMOCTH
nepuoja oopaleHusi KOHI4eCKOro
MasiTHUKA OT €ro napaMmeTpon"

bubmuorexa [JOK
https://m.edsoo.ru/bef53514

150

®uU3HYECKUN IPAKTUKYM I10 TEME
"N3Mepenne paBHOAEHCTBYIOLIEH
CHWJIBI TP ABM>KEHUHU OpycKa IO
HAKJIOHHOM IJIOCKOCTH" WK
"IIpoBepka runoTessl 0
HE3aBUCHMOCTU BPEMEHHU JBUKEHUS
OpycKa Mo HAKJIOHHOH TIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl"”

but6mmoreka [JOK
https://m.edso0.ru/0b34db84

151

DuU3NYECKUN MPAKTUKYM 10 TEME
"HccneqoBaHue 3aBUCHMOCTH CHII

but6mmoreka [IOK
https://m.edsoo.ru/b55b81al
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YOPYTOCTH, BOSHUKAIOIIUX B MPYKUHE
Y PE3UHOBOM 00pasIiie, OT X
nedhopmarun” win "M3ydeHue
JIBUKEHUS CUCTEMBbI TEJl, CBSI3aHHbBIX
HUTBIO, IEPEKUHYTOU Yepe3 JIETKUI
650K"

152

DU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenune ko3 hUIMeHTa TpEeHUs
M0 BETUYMHE YTIIOBOTO
korpdunuenta 3apucumoctu Frp(N)"
unu "HccinenoBaHue ABUKEHUS
OpycKa 1o HaKJIOHHOH TIIOCKOCTH C
HePEMEHHBIM KO3 PUITHEHTOM
Tpenus" win "V3yuenue ABIKEHUs
rpysa Ha Bajy ¢ TpeHuem"

but6mmoreka [JOK
https://m.edsoo0.ru/b83b1607

153

DuU3NUECKUN IIPAKTUKYM 110 TEME
"HccnenoBaHue ycloBUN PaBHOBECHS
TBEPAOIO TeJIa, UMEIOLIETO OCh
BpaieHus" unu "Konctpyuposanue
KPOHILTEHHOB U PACUYET CUIT
ynpyroctu" unu "U3yuenue
YCTOMUMBOCTHU TBEPAOTO TeNa,
MMEIOILETO MIoNIalb Onopb!"

bubnuorexa [JOK
https://m.edsoo.ru/4a04f4f7

154

®u3HUECKU IPAKTUKYM 110 TEME
"M3MepeHne uMItyabca Tela 1o
TOopMO3HOMY IyTH" unu "U3mepenue
CHUJIBI TATH, CKOPOCTU MOJEIIH
JIEKTPOMOOMIISL U MOIIHOCTHU CHJIBI
Taru" win "CpaBHEHNE U3MEHEHUS

but6mmoreka [IOK
https://m.edso00.1ru/856fb28e
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HMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
uiu "HccnenoBaHue coXpaHeHus
UMITYJIbCA TIPU YIIPYTOM
B3aumMojieicTBun" unu "M3mepenue
KMHETUYECKOM SHEPruu Tea 1o
TOPMO3HOMY IIyTH"

155

DU3NYECKUN TPAKTUKYM 10 TEME
"N3ydyeHue n30TepMUIECKOro
nporecca (PeKOMEHI0BaHO
UCHoJb30BaHue U(POBOI
nabopatopun)" win "U3ydenue
M30XOPHOTO Ipoiiecca" uiun
"N3yuenue nzobapHoro mporecca"
niu "IIpoBepka ypaBHEeHuUs
COCTOSHMS"

but6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NUECKUN IIPAKTUKYM 110 TEME
"Usmepenue yaenbHOM
teroémkocTu" unu "VccrnenoBanue
TpoIriecca OCTHIBAHUS BEIIECTBA" WITH
"HccnenoBanue annadaTHOrO
nporecca’ wim "M3yuenue
B3aMMOCBS3H SHEPTUU
MEXMOJIEKYISIPHOTO B3aUMOICHCTBHS
U TeMIepaTypbl KUTICHUS KUAKOCTEH"

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61

157

DU3NYECKUN TPAKTUKYM 10 TEME
"N3ydyeHne 3akOHOMEPHOCTEI
HCIIAPEHUS KUIKOCTEH" HIIn
"M3MepeHue yAeIbHOM TEII0ThI
maBieHus Jpaa" uinm "U3ydenue

but6mmoreka [{JOK
https://m.edsoo.ru/6b1a23b5
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CBOMCTB HACBIILIEHHBIX TapoB" WU

"N3mepenune abCcomOTHON BIaXKHOCTH

BO3/lyXa M OIIEHKa MacChl IapoB B
nometenun". Iamepenue

ko3¢ duLIeHTa TOBEPXHOCTHOTO
HATSKCHHUS

158

DU3NYECKUN TPAKTUKYM 10 TEME

"HaGmronenue npeBpalieHus SHEpruu

3apPsSKCHHOI'O KOHJACHCATOpPAa B

OHCEPIUIO U3ITyUYCHUSA CBCTO)II/IOI[E[" nin

"M3y4yeHue NpoTEKaHus TOKa B LIETIH,
cojiepxalieit KonaeHcarop" uiu
"Pacnipenenenue pasHocTH
MOTEHLIUAJIOB (HAPSLKEHUs ) IpU
MOCJIEZIOBATEILHOM COEIMHEHUN
KOHJICHCATOpPOB"

bubnuorexa [JOK
https://m.edsoo.ru/ec424377

159

DuU3HYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB" WK
"U3Mepenue yieabHOro
CONPOTHUBJICHUS TPOBOJHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHJIBI
TOKa OT HANPSHKEHUS 1715 JTaMITbl
HakajJuBaHus"

bubmnorexa [JOK
https://m.edsoo.ru/2b179d98

160

DU3NYECKUN TPAKTUKYM 10 TEME
"HaGmronenue anekTponau3sa’ win
"N3mepeHue 3apsaa 0JHOBAJICHTHOTO
noHa" miu "HcciieqoBanne
3aBUCUMOCTH CONPOTUBJICHUS

but6mmoreka [{JOK
https://m.eds00.ru/64b6e901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

TEPMOPE3UCTOPA OT TeMIepaTypsl”
nnu "CHSTHE BOJIBT-aMIIEPHOM
XapaKTEPUCTUKH Aroaa"

PesepBHeIil ypok. O600IcHHE 1

bubnuorexa [JOK

161 CHUCTEMaTH3alMs 3HAHUH 110 TeMe
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBubiil ypok. O6001ICcHNE 1
162 CI/ICTI;MaTI/BZpI/IH 3HAHWH 10 TeEME bubmmorexa LOK
" " B https://m.edsoo.ru/3149956b
Jlnnamuka
PesepBuEIil ypok. O000IIIEHNE U
163 CI/ICTEM&TI/IBZII:I)I/IH 3HAHWH 10 TEME bubmmorexa TIOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepsuEIil ypok. O000IIIEHNE U
P P N bubmuoreka [JOK
164 cHUCTeMaTH3alus 3HaHUI 110 TeMe
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHCHHS B MEXAHHUKE
Pesepubliil ypok. O60011eHIE 1
165 CHCTeMaTH3aIlrs 3HaHUH 110 TeMe bubnuorexa [JOK
"OCHOBBI MOJIEKYJISIPHOKHMHETUYECKOI https://m.edsoo.ru/de148976
teopun"
PesepBHeIil ypok. O600ICHHE 1
166 CHCTeMaTH3aIlvs 3HaHUH 110 TeMe bubmuorexa [JOK
"Tepmonunamuka. TermioBbie https://m.edsoo.ru/Obcc77¢1
MaIIHbBI"
PesepBHelit ypok. O6o00IeHHE U
167 CHUCTeMaTH3aIlvs 3HaHUH 110 TeMe bubmuorexa [JOK
"ArperaTtHble COCTOSIHUS BEIIIECTBA. https://m.edsoo.ru/59ca5¢91
®da3oBbIe epexoabl"”
. bubmorexa [JOK
168 PesepubIiil ypok. O60011eHIE 1 1

https://m.edsoo.ru/f2381¢c0c



https://m.edsoo.ru/ed017d93
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cCucreMarmu3anus 3HAaHUH 110 TEME
"Onekrpuueckoe nose"

PesepBHelil ypok. O6o0IeHHE U

. bubnuorexa [JOK
169 CUCTEMATHU3AINS 3HAHUH 10 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTOSTHHBIN PTEKTPUUECKUNA TOK
PesepBusblii ypok. O00011I€HIE U
170 CI/ICTIe)MaTI/IZ’»ZpI/ISI 3HaHI/IIi/IlI 0 TeEME 1 Bubmaoreka LOK
" B " https://m.edsoo.ru/cc7681d4
Toxu B pa3nuyHbIX cpenax
OBIIEE KOJIMYECTBO HACOB I10 170 16

[MPOTPAMME



https://m.edsoo.ru/3cae6da1
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11 KITACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kourpoasnsie | IlpakTnyeckue Aara unGposbie
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
BzaumopeiicTBre NOCTOSTHHBIX

| MarHuTOB U IPOBOJIHUKOB C | bubnuorexa [IOK
TOKOM. MaruuTHoe moJie. https://m.edsoo0.ru/487a8593
I'unoreza Ammnepa
BexTop MarHUTHON MHAYKIUU.

) [IpuHumn cynepno3zunuu | bubnuoreka [IOK
MAarHUTHBIX noJjen. Jlnnun https://m.edsoo.ru/4clabeeb
MarHuTHON MHIYKITUH

3 MarauTHO€ 110JI€ MPOBOIHHUKA C 1 bubnunorexa [JOK
TokoM. OnbIT Dpcreaa https://m.edsoo.ru/d35d5262

4 Cuia AMniepa, e€ HanpaBJICHUE U 1 bubnuoreka [JOK
MOIYJIb https://m.edsoo.ru/26d9cSba

bubnuorexa [IOK

5 Penrenue 3amau 1 nosmorexa I

https://m.edsoo.ru/a37a0c21
[IpnmeHeHnne 3akoHa Amriepa.
6 DIEeKTPOU3MEPUTETIbHBIE 1 bubamorexa [TOK
P P https://m.edsoo.ru/ad7718d7
pUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHHE U

. MOYJb. JIBUKEHUE 3apsKEHHOMN | bubmmorexa [JOK
YaCTULBI B OJHOPOIHOM https://m.edsoo.ru/c97afaal
MAarHuTHOM T0JIE

8 Pemenue 3agau 1 bubmuoreka [JOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

https://m.edsoo.ru/504e98¢7

bu6mmoreka [IOK
9 Pa6 JI
aboTa CHIHL J0perta https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 P
CHICHHE Safat https://m.eds00.1u/93617bd9
MarauTHOE 110JI€ B BEIIIECTBE.
11 deppoMarseTuky, napa- u bubmorera [IOK
pp > 11ap https://m.edso0.ru/30ff9608
JraMarHeTUKU
OCHOBHBIE CBOMCTBA
12 (dheppomarnerukoB. [Ipumenenue bubmmorexa HOK
PP P https://m.edsoo.ru/0b58190a
(heppoMarHeTHKOB
13 Pemenne 3ana4 1o Teme bu6mmorexa [JOK
"MaruaurtHoe moie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3anay o teme bubmuoreka [{OK
"MaruurHoe moie" https://m.edsoo.ru/41c4ac8a
SIBrieHME NEKTPOMArHUTHOU
15 nHAyKOuu. IToTok BekTopa bubmmorera [JOK
AR N p https://m.edsoo.ru/b3efa0c1
MarHUTHOM MHIyKIIUU
bu6mmoreka [{OK
16 2J1C
JAC mayim https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHOM bubnuorexa [JOK
uHaykiuu Papanes https://m.edsoo.ru/a6dec188
13 BuxpeBoe anexkTpudeckoe moiie. bubnuorexa [IOK
Toxku dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMH B ABUXKYLLIUXCS bubnuoreka [IOK
IIPOBOTHUKAX https://m.eds00.1ru/0235¢c02
b K
20 Permrenue 3agau nomorexa O

https://m.edsoo.ru/4dfda618
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https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618

bu6mmoreka [{OK

21 I1 JI
PapuIo JieHHa https://m.eds00.1ru/bbc22726
NupyktuBHOCTH. Karyika
22 WHIYKTABHOCTH B IICITH bubmorexa HOK
y H https://m.edsoo.ru/621eae9d
IIOCTOSIHHOTI'O TOKa

” SAsnenune camounaykiuu. 3/C bubnmoreka [JOK
CaMOWHIYKIIAN https://m.edsoo.ru/7ee60cal
DHeprust MarHUTHOTO MOJIst

24 KaTyIIKU ¢ TOKOM bubmmorexa LOK

Y ' https://m.edsoo.ru/b3c0ad11
DIEeKTPOMArHuTHOE T0JIe
bubnuoreka [{OK
2 P
> CILICHHE 3a/1ad https://m.edso0o.ru/88t69d2b
O0001IeHEe ¥ CUCTEMATH3AIUSA
26 3HAHUH T10 TeME bubmmorexa HOK
https://m.edsoo.ru/76484025
"DnexkTpoauHaMuKka"

7 KonTponbHas pabota no teme bubmuorexa [JOK
"OnexkTpoaguHaMuKa" https://m.edso0o.ru/8ae09b98
KonebarenrHas cucteMa.

28 CB00OOIHBIE KOJICOaHUS bubmorexa LIOK

A ’ https://m.edsoo.ru/7c1db385
lMapmoHnueckue koedanus
Kunematnueckoe u

29 MHAMHYECKOE OTTMCAHHE bubmotera [JOK
A . https://m.edsoo.ru/87¢e9498
KoJ1e0aTeIbHbBIX IBHKEHHUIH
DHEpPreTU4YeCcKOe OMUCAHUE.

BEIBOJ TMHAMUYECKOT'O OITMCAHUS
. bubmuoreka [{OK
30 rapMOHHMYECKHUX KOJIEOAaHUU U3 UX

OHEPIrCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHuA

https://m.edsoo.ru/e3¢99692
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bu6mmoreka [{OK

31 A OaHui
MILTHTY 8 1 (pasa Koncbanmui https://m.edsoo.ru/7a0c439a
[Teprona u yacTora KoseOaHUH.
[Teproa ManbIx cBOOOTHBIX
1 KOJIeOAHHMI MaTeMaTHYCCKOTO bubmuorexa [JOK
MasTHuKa. [leproa cBo6OTHBIX https://m.edsoo.ru/e0399319
Kosie0aHU TPY>KUHHOTO
MAasiTHHUKA
3aryxaromye KojaeoaHus.
33 BrinyxaeHubIe KOJIeOaHUS bubmmorexa TOK
YA ' https://m.edsoo.ru/72¢93d09
Pe3onanc
bu6mmoreka [IOK
34 A 0
BTOKOJIChARIA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemrenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5
Ypok-koH(DpepeHms
36 "1\1/)IGX3HI/I'-I(£CIIZI/IC KoJIeOaHUs B buGnnorexa [IOK
" https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTaX
O0001enne 1 CUCTEMATH3AIUS
37 3HAHUH 110 TeMe "MexaHndeckue bubmmorexa [IOK
. https://m.edsoo.ru/eb84182f
Kosebanus
18 DNEeKTPOMAarHUTHbIE KOJEOaHMUS. bubnnorexa [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsizb
19 aMIUIATYIBI 3aps/ia KOHAEHcaTopa bubmuorexa [JOK
C aMIUIMTYIOM CHJIBI TOKA B https://m.eds00.1ru/093f9af1
KojebaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUH B bu6mmoreka [IOK
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HIEATTBHOM KOJIe0aTeIbHOM

https://m.edsoo.ru/d1e2d543

KOHTYpE
3aTyxarolue 1eKTPOMArHUTHbHIE
bu6mmoreka [JOK
41 KosieOaHus. BeiHyX/1eHHBIC
https://m.edso00.ru/5e668619
3JIEKTPOMArHUTHBIE KOJICOAHMS
IIepeMeHnHsb1i TOK. Pesuctop u
42 KOHJICHCATOP B IIENHU bubmoreia HOK
A pB I https://m.eds00.ru/84836152
MEPEMEHHOT0 TOKa

43 Karynika nHIyKTUBHOCTH B LIETIH bubnuorexa [JOK
MEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af

44 3akon Oma AJis 3JIEKTPUIECKOM bubnmorexa [JOK
LTI TIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MomHOoCTh NEPEMEHHOTO TOKA.

45 AMIIIUTYJHOE U IEHCTBYIOLIEE bubnuoreka [IOK
3HAYEHUE CUJIBI TOKA U https://m.edsoo.ru/lcac6edc
HaTPSKEHUS

46 Pe3onanc B 3JIEKTPUUECKOH 1IEITU bubmnorexa [IOK

p https://m.eds00.ru/087506df
47 Pemienue 3anau bubmorexa HOK
https://m.edsoo.ru/al6836a4
W neansHbii TpanchopmaTop.

43 [IpouzBoacTBO, nepenaya u bu6nmorexa [JOK
NOTPEOIEHNE DIIEKTPUYECKON https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTUYECKUE PUCKU IIPH

49 MIPOU3BOJICTBE AIEKTPOIHEPTUH. bubnmnoreka [JOK

KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCETHEBHOM

https://m.edsoo.ru/a6f74d93
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KHU3HU

50 Pemrenue 3amau bubmmorexa [IOK
8 https://m.edsoo.ru/ee6677ed
Bbu6mmorexa [JOK
51 P
CHICHHE 3a/1a1 https://m.edsoo.ru/7cab59{8
O00011IeHNEe U CUCTEMATU3AIIHS
52 3HAHHUHU II0 TEME buGnnorexa [IOK
https://m.edsoo.ru/401024a9
"DIeKTpOMarHuTHbIE KoJieOaHus"
Mexannueckre BOJIHBI.
53 XapaKTEPUCTUKU MEXAHUUECKUX Bubmiorexa OK
p p https://m.edsoo.ru/a58e109f
BOJIH
54 CBoICTBa MEXaHUYECKUX BOJIH Bubmorexa TOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 3Byk. X
BYK. A4paKTCPUCTHKH 3ByKa https://m.edsoo.ru/138b609
Nudbdpa3Byk U yIbTpa3ByK.
56 I ?/IpOBOE}E] 3ar y$I3H:HI/Iey bubmnorexa [IOK
y vp https://m.edso0.ru/7380038f
OKPY>KaIOIIEeH CpeIbl
bu6mmoreka [JOK
P
37 CILICHHE 3a1ad https://m.edsoo.ru/cfd918bf
DNEKTPOMArHUTHbIE BOJHBI.
58 N3nyueHne peKTpoMarHuTHBIX Bubmorexa TOK
Y p https://m.edsoo.ru/714e5dbl
BOJIH
DHeprus MEKTPOMarHUTHBIX
59 BoJiH. CBOMCTBa buomorexa OK
) https://m.edsoo.ru/d01b818¢
3JIEKTPOMArHUTHBIX BOJIH
60 [IIxana 37eKTPOMAarHUTHBIX BOJIH. bubnuorexa [JOK

HpI/IMCHeHI/Ie QJICKTPOMAriuTHBIX

https://m.edsoo.ru/49belf9e
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BOJIH B TEXHUKE U 6I>ITy

HpI/IHI_[I/Il'ILI PaaruoCBA3U U
TCICBUACHNA. Pa,Z[I/IOJIOKaLII/IH.

bubmuoreka [{OK

61
DIEeKTPOMArHUTHOE 3arpsi3sHEHUE https://m.edso0o.ru/9f96f118
OKPYXKaIoIIEe Cpeabl
2 KontponbHas pabota no Teme bub6mumorexa [IOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSIMOJIMHEHHOTO bubnuorexa [JOK
pacnpocTpaHeHusl CBETa https://m.edso00.ru/f9566406
Pemenue 3agau Ha npUMEHEHUE
64 3aKOHa MPSIMOJIMHEUHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBETa
65 Otpaxenue cgeta. [lnockoe bubnunorexa [IOK
3epkaino. Cdepudeckoe 3epKano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera.
AOCOFOTHBIA U OTHOCUTEIIbHBIN
66 MOKa3aTellb MPEIOMIICHHUS. bub6nuorexa [IOK
[TomHOE BHYTpEHHEE OTPAKEHUE. https://m.edsoo.ru/bec2e55¢d
[IpenenbHblii yroma moaHoro
BHYTPEHHETO OTPAXKEHUS
Pemenue 3a1au Ha mpuMeHeHNe
67 3aKOHOB OTPAXEHUS U Bubnmorexa [IOK
P https://m.eds00.ru/49d830a9
MPEJIOMJICHHUS CBETA
Xon xyder B npu3Me. Jlucnepcusa
Y pu A P bub6munoreka [HOK
68 cBeta. CloHBIN cocTaB 0es1oro
https://m.edsoo.ru/d8elc3be
ceeta. [lBer
69 JIunzpl. ®OKYCHOE PacCTOSIHUE U bubnmoreka [JOK

OIITHUYCCKas CuJjia JIMH3bI

https://m.edsoo.ru/60441359
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[TocTpoenue n3obpaxeHuii B

bubnnoreka [IOK

70 TTH3AX M UX CHCTCMAX. https://m.edsoo.ru/bb53b1d5
VBenn4yeHue JTUH3bI
Pemenue 3agau Ha mocTpoeHue
71 N300payKEeHUI, OJIYIAEMBIX C bubmotera [IOK
p ’ y https://m.edsoo.1u/5a868109
IIOMOIIIBIO JINH3
72 I'na3 kak onTuueckas cucreMa bubmotera [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. IIpenensl
73 o I/IMeHI/IMOf:[TI/I recl))M);[T MYECKOI bubmotera [IOK
p p https://m.edsoo.ru/cd174al10
OIITUKH
74 CkopocTb cBeTa U METO/IBI €€ bubnuoreka [IOK
H3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
5
7 Aucnepens caera https://m.edsoo.ru/l1el6ecbe
bu6mmoreka [JOK
J4!
76 HTepQepenLus CBeTa https://m.edsoo.ru/5fc0c638
KorepeHnTHbIE HCTOUHUKH.
77 VcaoBus HAOIIOIEHNS bubmmotera [IOK
A https://m.edsoo.ru/c6416d48
MaKCUMyMOB 1 MUHUMYMOB
bu6mmoreka [IOK
8 P
7 cluchue safatd https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
II
” PUMEHEHUE MHTep(epeHLUM https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80
Audppaxia creta https://m.edsoo.ru/12ed04b5
21 JudpakimonHas pemeéTka. bubnuoreka IIOK

VYcioBue HAOMOAEHUS TJIAaBHBIX

https://m.eds00.ru/f998d964
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MaKCUMyMOB

82 Pemenue 3agau Bubmmorexa LIOK
https://m.edsoo.ru/d58c411a
23 [TonepeyHOCTH CBETOBBIX BOJIH. bub6nuoreka [IOK
[Tonsapusanus ceera https://m.edso00.ru/e9890fe9
bu6mmoreka [JOK
84 Pemerre 3axas https://m.edsoo0.ru/c56¢8158
85 CBeToBbI€ SIBJIEHUS B IPUPOJIE Bubmmorexa LIOK
https://m.edso0.1ru/0b36363d
26 O06001IeHNe U CUCTEMATU3 AL bubmuoreka [{OK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
27 KonTponbhas pabota no teme bubmuorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1Ipl MPUMEHUMOCTH
28 KJIacCUYECKON MEXaHWUKH. 3aKOHBI bubnnoreka [IOK
3JIEKTPOAVHAMUKHA U ITPUHLIUII https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEIIbHOCTH
[TocTynarsl ciennanbHON TEOPUU bubnuoreka [IOK
89
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeodpazoBanus
90 Jlopenua. YciaoBue NpUUUHHOCTH. bubnunoreka [JOK
OTHOCUTENBHOCTD https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe/IJICHNE
BPEMEHHU U COKpAICHUE JITHHBI
01 DHeprusi U UMITYJIbC bubnunorexa [JOK
PEIATUBUCTCKON YaCTULIBI https://m.edsoo.ru/853a64fc
92 CBs3b MacChI C SHEPTUEH U bubmuoreka [JOK
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https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc

HMITYJIbCOM PEIATUBUCTCKOMN

HYaCTHIIHI. BHCPFI/IH ITOKO

https://m.edsoo.ru/b6258ffa

PaBHOBecHOE TEIIOBOE

bubmuoreka [{OK

93 W3JIy4YEHNE https://m.edsoo.ru/f54035a5
bubnnorexa [JOK
94 3aKOH cMellieHus Bira htLps://m.edSO(])—.[m/ICSfﬂﬂ
95 I'nnoresa M. [linanka o kBaHTax. bubmuorexa [JOK
®DOTOHBI https://m.edsoo.ru/a5ffa218
bubnuoreka [IOK
96 DHEpTHL M UMY TLC GOTOHA httDs://m.edSO(E.Im/7fb3O7ec
97 dotordpdext. OnbiTer A. T'. bubnuorexa [{OK
CroneroBa. 3akoHsbl hoTorhdexra https://m.edsoo0.ru/8c68e5b9
VYpaBHeHnue DitHIITEHA 17151
98 dbororddekra. "KpacHas bubmorexa HOK
rpammma” hoTodpderTa https://m.edsoo.ru/01ef4556
99 Hasnenue cBera. OnwiTh [1. H. bubmuoreka [JOK
JlebGenena https://m.edso0.1u/64b41966
. bubnnorexa [JOK
100 BonHoOBEIE CBOMCTBA YaCTHIL e s://m.edSO(])_.[m/fS%fcec
Boumnsl ne bponns. JlnuHa BOJIHbI
101 ne bpoiins u pa3meps! o0nacTi bubnuoreka [IOK
JOKAJIU3ALUH IBUKYIIEHCS https://m.edsoo.ru/5df8bafl
YaCTHIIBI
102 KopnyckynsipHo-BoTHOBOM bubnuorexa LIOK
IyajansMm https://m.edsoo.ru/8ccab62a
103 Judpakius 31eKTpOHOB Ha bubmmorexa [IOK
KpUCTaJIaX https://m.edsoo.ru/30dbal8c
104 Criennuka u3mMepeHuit B bubnmorexa [JOK



https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c

Mukpomupe. COOTHOLLIEHUS
Heonpeaenénuoctel [ eizenoepra

https://m.edsoo.ru/65783dec

Bbu6mmoreka [JOK
105 Pemerme rpaguieciix saxas https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK

106 Peuierme pacuCrHpIx saxa: https://m.edsoo.ru/ee9b3182
KonTponbhas pabora no temam:

107 "Ocuosrl CTO", bubmnoreka [IOK
"KopmyckynsipHO-BOJIHOBO# https://m.edsoo.ru/c3de891a
Jyanusm"

OMBITHI 110 UCCIIEIOBAHUIO
108 cTtpoenus aroma. [Imanerapnas bubmmorexa [IOK
https://m.edsoo.ru/312b750a
Mozenb aroma Pesepdopaa
bu6mmoreka [JOK

109 Hoctyxatst bopa https://m.edsoo.ru/404dfa9a

110 Bunsl cniektpoB. CriekTp ypoBHE# bubnmnorexa [JOK
3HEPTUHU aTOMa BOJIOPOJA https://m.edsoo.ru/cf74bl1a

11 CrioHTaHHOE U BBIHYKJIEHHOE bubnuorexa [IOK
HM3JIyYEHHUE CBETA https://m.edsoo.ru/f945d85¢

bu6mmoreka [IOK

12 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siipa

13 I'eitzenbepra-MBanenko. 3apsa u bubnuorexa [JOK
MaccoBO€ YMCIIO sAapa. M30Tomnsl. https://m.edsoo.ru/34adaSde
PanuoakTuBHOCTH
3aKOH paInOaKTUBHOTO pacnaja.

. bubnuorexa [JOK

114 CBolicTBa MOHU3UPYIOIIETO

N3JIIYUCHUA. Bnusuue

https://m.edsoo.ru/aab98bef



https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef

PAaAOAKTUBHOCTH HA KUBBIC
opranu3msl. Jlozumerpust

DHeprust CBA3HM HyKJIOHOB B sijIpe.
Snepubie cunbl. Jledekt macco
sapa. SAnepHple peakuum.

bubnmorexa [JOK
115 SAnepusie peaktopsl. [Ipobremsr httns://m.edsol_.[ru/ffl758d0
YIPABISIEMOT0 TEPMOSIEPHOTO
CUHTE3a. DKOJIOTMYECKUE aCIIEKThI
pa3BUTHS SACPHON SHEPTrETUKHU
MerToibl perucTpauu u
HCCTIEOBaHUS JIEMEHTAPHBIX
yactull. OyHIaMeHTaIbHbIE
116 B3aUMOJIeCTBUS. bapnoHsl, bu6mmoreka [IOK
ME30HBI U JIENITOHHI. https://m.edsoo.ru/lac08aSb
[IpencraBnenune o CtangapTHOU
Mozenu. KBapk-riirooHHast Moienb
aJpOHOB
®du3zuka 3a npeaenamu
CranpaptHoit mogenu. Témuas
117 Marepus U TEMHasl SHEPTHUs. bubamorera LHOK
I https://m.edsoo.ru/c026fd37
EnunCTBO DM3HYeCcKOi KapTHHBI
MHpa
118 Otanbl pa3BUTHS ACTPOHOMHUH. bubmuorexa [JOK
3HaueHUe aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (PU3HKHU
119 JUIsL 0OBSCHEHUS IPUPOIBI bubnnorexa [IOK
KOCMHUYECKUX 00bEKTOB. MeTobl https://m.edso0o.ru/39¢44028
ACTPOHOMHUYECKHX UCCIEA0OBaAHUIN
120 CoBpeMeHHbIE ONITUYECKUE bubnuorexa [OK



https://m.edsoo.ru/ff1758d