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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHOU TporpaMmsl, pectaBieHHbIX B DI'OC COO, a Takxe
c yu€éroMm (enepasibHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaau3yoimux OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIepIKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIFHOCTh U3YUCHHUS TEM M Pa3JeioB
y4e0HOro TpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3pPACTHBIX OCOOEHHOCTEM 0Oydaromuxcs.
[TporpamMMa mo ¢u3uke Aa€T MpEeACTaBICHHE O LEISAX, COAEpKaHUM, OOIIel
cTpaTernd OOYy4YeHHs, BOCIHMTAaHWUS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3ydenne kypca (GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET pPEaTn30BaTh
3aJjaul MPO(PEeCCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxAbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
OopraHu3anusx Npo(ecCHOHAaIBLHOTO O00pa3oBaHUs MO Pa3JIMYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATILHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€HHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYarolUXCsl, OCBOMBIIMX
nporpamMmy 1o (pu3uke Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha YIiyOIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIbHOCTHBIN TOXO/.

[Tporpamma o pu3mMKe BKITIOYAET:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPEIMETHBIE PE3YyIbTAaThI IO FOJaM O0yUYECHUS;

conieprkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (PU3UKH JIJISI COCTABJICHHS CBOMX PabovHX MpoTrpamM.

[TporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTABIAET BO3MOXKHOCTH I peaju3aldd Pa3IUYHbIX METOJUYECKHUX
NOJIXOJOB K NpEnoAaBaHui0 (U3UKH HAa YIrayOJIEHHOM YypOBHE NpPU YCIOBHUU
coxXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
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3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3HUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENEeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCTIOPTa, OCBOSHUSI KOCMOCa,
MOJTy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpOBAHNE YMEHUI MPUMEHATh HaAYyYHBIA METOJ1 MMO3HAHUS
IIPU BBIIOJHEHUH UMHU YUYE€OHBIX HCCIEA0BaHUN.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuail U3 BCEX pa3leloB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCS
(dbopMupOBaHUE MPENCTAaBICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoiara€T MCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPpoOIeMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoa€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMHIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTPONCTBA, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJlep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKMM TMpoljeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYX IACHHS
npo6JieM palMOHAIBHOTO MPUPOOTIOIB30BaHUS U SKOJIOTHUECKON 0€30MacCHOCTH.

OcBoeHue coJiepKaHusl MPOorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrioyO0naéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTaIbHBIE YUYCHHUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI



nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccoB, mubO TOCIE MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTerpamus padot
IPAKTUKyMa B CHCTEMY JIa0OpaTOPHBIX padOT, KOTOpPbIE MPOBOAATCS B Mpoliecce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/a O€3 MOIIAroBOW HHCTPYKIIUH.

B nporpamme mno (¢usnke cuUCTeMa YYEHHMYECKOIO HSKCIEpUMEHTA,
71a00paTOPHBIX pabOT M IMpakTUKyMa IpPEICTaBICHAa €IUHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXO/I1 U3 OCOOEHHOCTEW OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHus KabOuHera ¢uiuku. [Ipm 3TOoM oOecneumBaercs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMU TPOBOJUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHIMaHNE yesIeTCs PEIICHNI0 PACYETHRIX U KAYECTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUECKON MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
IPUMEHEHNE 3HaHUH U3 Pa3HbIX pa3aenoB. [Jig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUBNYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karolel JKU3HM, TpeOyromue BbIOopa hU3nIeCKOn
MOJIEJH JIJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriryOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3UMKM JOIDKHO OBITH HEOOXOIHMMOE JabopaTopHOE
000py1I0BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe yaeHU4eCKux
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JlemoHCTpaloHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM  JIOCTATOYHOCTH M  OOECHEeYrBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUA W  TIPOIECCOB, OMIUPHUECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YYEHHYECKHX MPAKTHUECKUX paboT
dbopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB W 00€CIeYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHuueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IENISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKME HAYYHOI'O MHUPOBO33PEHMsSI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHbBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSATH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTABICHUA O POJIM (PU3MKK AJ Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymei
npodeCCUOHAIBHOW  I€SITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened oOecreunBaeTCsl pelieHHeM CIEeIyIoMMX 3ajad B
npouecce U3yyeHus Kypca GU3NKH Ha ypOBHE CPEIHEro 001Iero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMUpOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS
¢u3nyecKuX SIBICHUNH B MPHUPOAE U JUIsl NMPUHATHS MPAKTUUYECKUX pPEIIEHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33/]1a4 C ABHO 3aJJaHHOM (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIINX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJENI, AJEKBaTHOW YCJIOBMSM 3a/ladyd, B TOM 4YHCIE 3a7a4 HWHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHLHUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOULYIO CPELy;

OBJIAJICHAE METOJAaMH CaMOCTOSITENIBHOIO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3NYeCKuX IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTaluud  HHPOpMaIu,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUM JJIs Pa3BUTHS YMEHMHM HPOEKTHO-HCCIEAO0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodeCCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOH.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha uzyuenne pusuxu (yrinyOna€HHBIH YpPOBEHB) Ha YPOBHE CPEIHETO 0OIIero
obpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 wacoB (5 4acoB B HENEII0),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEH 00yUaroIUXCS.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. Hay4yHblii MeTO TO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o mpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce IMOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3mepeHuss (U3MYECKUX BEIUYUH (AHAJIOTOBBIE U LHU(POBBIC
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UcaTbHAS KUIKOCTh, UICAIbHBIN T'a3, TOUYCUHBIN 3apsi).
['unote3a. PU3NYECKH1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPUS.

Ponb u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

N3mepeHune cuiibl TOKa U HAPsHKEHUS B 1IENU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl uzmepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpEaHSIE CKOPOCTh, MIHOBEHHAs CKOpPOCThb) WU
YCKOPEHHUE MaTepuaJbHOW TOUKH, WUX MPOEKIIMH Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIBHOW  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIMAIBLHOE) U MOJHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBUKEHUE CHAPSAIOB, LEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauyuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CrocoObI UCcIIeIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexoia i "3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHuE TTyTel, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO e Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEAEIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUS (peKOMEHJ0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOPUN ).

N3yuyenue nBukeHus Tena, OpoleHHOro ropu30HTaNIbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IIOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEa.

W3yyeHue IBHKEHHUS Tella MO OKPYXHOCTH C IOCTOSIHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprmaneHbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTeNnbHOCTH ['anmunes. HemHepuuanbHble CHUCTEMBI OTCU€Ta (ONpENENEHuE,
PUMEDHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduueckoi MHUpOTHI. J[BrkeHne HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Criia TpeHUS CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJAUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITy CUJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWil, BOSHMKAIOIIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEIL.

N3mepenune mace o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenre paBHOACUCTBYIONICH CHIJI TIPU JIBMXKEHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMAaIIHH.

N3ydyeHne NBHKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YepeE3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHus 1Mo BETUYMHE YIJIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TPEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIoMyY Teny. LleHTp TshkecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Bunae! paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U PacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mMexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMbI MAaTEpPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umItynbca MarepuaibHOW TOUkHW. [IpencraBienue o coXpaHEeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeICTaBICHUE PAOOTHI CUIIBI.

MOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOM TOukH. Teopema 00 H3MEHEHHH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUYKH.
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[loTeHnIMaNbHBIE W HENOTEHUMANbHbIE CUibl. lloTeHnumaneHass >Heprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAs CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymM s UACATbHOM JKUAKOCTHM KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEP, NPY>KUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAaX.

Hemoncmpauyuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUUYECKOM M TNOTEHLMAJIbHOW SHEPIrUil IpU
JCHCTBUY HA TEJIO CWIIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM NaJCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

M3mepeHne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TITH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIISE M MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICUCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bBpoyHoBCcKkoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aWMOJICHMCTBUS YaCTHI[ BewlecTBa. MoJenu CTpOeHus ra3oB, >KMAKOCTEU U
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.
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TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenbcust.

Mogenb ueanbHOTO ra3a B MOJEKYJIAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiiecch B
UJeaJbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MpE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OSHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapoMeTp, MoTy4YeHHe HaHOMATEPUaJIOB.

Jlemoncmpayuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xunkocTen.

Mogens onbita lITepHa.

[IputsxeHne MOJIEKyJI.

Mopenu KpucTamIn4ecKux pereToK.

HabGnronenue u riccieoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnepoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEeHE MEXITy ropsueii U X0JI0THOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Tpoiecca (PEeKOMEHAOBAHO MCIOJIb30BAHKE
rdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbl. BHENIHNE U BHYTpeHHHE napaMeTpsbl. [lapameTrpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CPEAHUE 3HAYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMonpou3BOJIbHAS — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.
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Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxxeHue 1uisi BHYTPEHHEW SHEPTUH OJHOATOMHOTO HJIEaIbHOTO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KouBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tennmo€éMKOCTh Tenma. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYenbHass TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiuoThl npu Teruionepenade. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TeroTel
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOIUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIO0IHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOJIHBIX MPOIIECCOB.

[Tpunnumne! aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOLIEH CpeJIbl.

TexHUUecKue yCTPONCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AHU3EIbHBIA U KapOIOpaTOpHBIA ABUTATENd, MHapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauyuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue anquabaTHOro mpolecca.
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KoMmnproTepHble MOJEIN TEMIIOBBIX IBUTATEIIEH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmMuKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOrO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIEPATyPbl KUTIEHUS KUJKOCTEH.

Tema 3. Acpecammnwie cocmosanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kunenue. Y neapHas TerioTa
napooOpa3oBaHUsI.

HacellieHHblE W HEHacChIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYyPhl KUIICHUS OT JABJICHUS B
KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBiieHMe W KpucTamm3anus. YJIeldbHas TEIIoTa IUIABJICHUS.
CyOnumarnus.

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

TenoBoe pacimimpeHue XKUAKOCTEH U TBEPABIX Tel, 00ObEMHOE M JMHEHHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacUIupeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0ax.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOEe HaTspKeHHE. Ko3(ppUUMEHT MOBEpXHOCTHOTO HATSHKEHHS.
Kansspusie saBnenus. /[aBiaeHne noa MCKPUBIEHHON TOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TermnoBoe paclupeHue.

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUSL.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.
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CriocoObI M3MepeHNs BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX TTAPOB.

N3mepenrie aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiieHTa moBepXHOCTHOTO HATSKCHUSI.

N3mepenue monynst FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro  obOpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OJekTpu3alus Tela W €€ MpOSBICHUS. OJJNEKTpUUECKMU 3apsn. [[Ba Buaa
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKKM U MOJYNPOBOAHHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOI0 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnsiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHash SHEprus 3apsAga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTenmman snekTpocraruyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIIMAIOB JUJISl  JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMT CyNeprno3ulINU AIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdepnl. [lome
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKkOHEUHOW TUTOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvsnekTpuku B DIEKTPOCTATUYECKOM  TIOJIE. Jwusnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.
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[TapaiutennbHOE CoeMHEHUE KOHAEHCATOPOB. llocnenoBarensHoe coeTMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUYECKOM TIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AJIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJI€ ABYX 3apsI’KEHHBIX IIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U ICUCTBUE KOHJIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJICKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIaaH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSKEHHOTO KOHJIEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKmuKym.

O1eHKa cujl B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHnne npoTeKkaHus TOKa B LIENU, COJAEPKAILIECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIe0BaTEILHOM COEAMHEHUN KOHICHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyecKull mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSTHHOTO JJIEKTPUYECKOr0 TOKa. MICTOYHUKH
toka. Hanpsokenue U n O/1C é.

3akon Oma 1Jig yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.
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MONTHOCTh 3JIEKTPUYECKOTO TOKa. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBJICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) sJeKkTpuyeckoil menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMIPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coemnHeHns UCTOYHUKOB Toka, IJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSOKEHUS MJI  JIAMIIbI
HaKaJIMBaHMUSI.

VBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COIMNPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.
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[1omynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

ONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnexkTpuyecknid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
paspsan. Paznmuyneie TMIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBL: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOANO/, FaIbBaHNKa, pa)MHUPOBAHUE MEIU, BBIIIJIaBKA
QIFOMUHUS, YIEKTPOHHAs MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U ITOJIYIIPOBOJHUKOB.

OHOCTOPOHHSS TPOBOUMOCTD AHOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HaoGmroienne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAIEHTHOTO MOHA.

HccnmenoBanre  3aBUCUMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHus: PU3NYECKUX BEIUYUH C UCTIOIb30BAHUEM aHATIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHMEe  KOCBEHHBIX  HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEM
bu3nUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYMY).

MesknpeaMeTHbIE CBS3H.

N3yuenue xkypca pusuku yriayonéHHoro ypoBHs B 10 kiacce ocyliecTBiseTcs
C Y4ETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMU MAaTEMAaTHKH,
OMONOrHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKass BEIUYMHA, 3aKOH,
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Teopusi, HaOJIOAEHUE, HKCHEPUMEHT, MOJCIUPOBaHME, MOJAEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKarolleil cpenpbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBONCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKME KPUCTAIJIbL, JJIEKTPUUYECKHE CBONCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TallbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJNb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET M JApPYyTUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJMUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYEHUSI COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIe JIAMIIbI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TajbBaHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMuKaA.

Tema 4. Maznummnoe noJe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUY MarHUTHON MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cunbl Jlopenna.

MarunuTtHoe none B BemecTse. PeppOMArHETHKY, ITapa- U JUAMAarHETHKHU.
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TexHUYecKue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: MNPUMEHEHHUE
MOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
AIIEKTPOIBUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

KaptnHa  nuHWA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMT NENUCTBUS IIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MarHuTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETUKOB.

HccnenoBanue 1edCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE U3MEPEHHUs CUIIBI AMIIEpA.

Tema 5. dnekmpomazHumHnas uHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHOMU
uHaykiuu. OJIC wuHAyKIMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Pyxo.

OJIC mHAyKIMM B NPOBOJHHUKE, JABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1IEMH TOCTOSHHOTO TOKA.
SBnenune camonnaykuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHUYeCKUe YCTPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: MHIAYKIMOHHAsS
neyb, COJICHOU/, 3aIMTa OT AJIEKTPU3ALNU TeJl MPU JABMXKEHUH B MAarHUTHOM TOJIE
3emn.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMarHuTHOM MHAYKIUU.

HccnenoBanne 3aBucumoct IDJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.
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[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

Onpenenenne HIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMmonunyeckue konebanusi. Kunemaruueckoe U JTMHAMUYECKOE OIHUCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna u ¢asza konebanuil. CBS3b aMIUIMTYIbI KOJEOaHUN HCXOIHOU
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora konebanuid. Ilepuon Manbix CBOOOJHBIX KoOJieOAHUI
MaTeMaTU4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxatonux konebanusx. BeiHy)eHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K01e0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanune 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Meproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyie0aHUM Tpy3a Ha MAaCCHUBHOM TMpPYKHUHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.
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W3mepenne mnepuona CBOOOTHBIX KOJIEOAHUN HUTSHOTO U MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XO€ KOJeOaHN Ha yIIPyTOM IO/IBECE.

N3yueHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHUS B
uaeanpHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHcAaTopa C aMIUTMTYJO0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3IIEKTPOMATHUTHBIE Kosie0aHusl. BrinykneHHbIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpPsDKEHHS] MPU PA3IU4HOM (dopme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IMEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepenaya U noTpedieHue
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHeprun. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUU AJIEKTPOIIEpeaay.

Hemoncmpauuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 3IeKTpPOMarHuTHOTO TeHEepaTopa.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U NMPUHIMI ASUCTBUS TpaHChOopMaTopa.
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Mojenb TUHUH SIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

N3yuenue tparncopmaropa.

HccnenoBanre mepeMeHHOTO TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDBL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunsie u
MPOJIOJIbHBIE BOJHBL. [lepuos, CKOpOCTh pacHpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYCCKHUX BOJH: OTpPaXCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUSI |
U pakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHNE OKPYIKAIOIIEH CPEIbI.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHSI U3ITyUEHHUS DJICKTPOMATrHUTHBIX BOJIH.
B3anMHas oprieHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[xana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 37IeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TENEBUICHUA. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIECH CPE/Ibl.

TexHuueckue yCTpPONCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIBTPa3ByKOBas JUATHOCTHKA B TEXHUKE M MCIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

3aBUCHUMOCTb JUIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Hab6nroneHue oTpakeHUs M TPEJTOMIICHHSI MEXaHUYECKHUX BOJTH.

Hab6nronenue naTepdepeHnnn n qudpakiuy MEXaHHIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yIbTpa3ByKa U €ro MpuMeHEHHUE.

HabGnroneHue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBONMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIOMIICHHE,
noJsipu3anus, 1udpakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHHPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKMUKyMm.

23



M3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelhb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHHs . [I0CTOSHCTBO 4acTOThI
CBETA Y COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUUECKOT O CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcust cera. CiioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHOE BHYTpeHHEe oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTPaKECHMUSI.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOMN
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOWEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontumka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaAOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(hEpEHIHOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpaknuonHas pemérka. YcClIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUu(PaKIIMOHHYIO PEIIETKY.

ITonsapuzauus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: OYKH, JYIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkInOHHAs perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETro oTpakeHus. Mojieinb CBETOBO/IA.

HUccnenoBanne Xojia CBETOBBIX ITYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepeninm cBera.

HaOaronenre nBeTOB TOHKUX TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereETKy.

Habmronenne nuppakiinOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IMJIOCKOTO 3epKaja U JIMH3bI.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune I1rHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUsI CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI CIeIHAJIBbHOM TEOPHH OTHOCHTEIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.
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TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHII.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTUKYM.

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

Pasznen 7. KanToBas gpusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tella).
3akoH cmemieHus: Buna. ['nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DOitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBeTa Ha  aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jlnuna BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa dactuubl. KopmycKymisipHo-
BOJTHOBOU Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaJIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEEeIEHHOCTEH
['eiizendepra.

TexHn4eckrue yYCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®otor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GhoTope3nucropa.

N3mepenune nocrossHaoM [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUSL.

Tema 2. Qu3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u nornoienne GoToOHOB Mpu NEPEXo/ie aToma ¢
OJIHOTO YPOBHS HEPTUHU HA IPYTOM.
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Bunpl ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyUYCHHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPaKmuKym.

HabGnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnass mogens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTE. Alnbda-pacnaja. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHUE paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3nydeHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonp! perucTpalviy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-ritooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CrtaHmapTHo Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4yacTHIl (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.
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Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (MBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHevuHast akTUBHOCTh. MicTounnk sHeprun CoJiHLA U 3BE3.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabonrooenus.

HabGmronenust 3B€3qHO0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIs1 OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MOJIyIIapusi U sIpKue
3BE3ILI.

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil MPaKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH W3MEPEHUI (PHU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
1abopaTopHble pabOThI, TPAKTHUKYM)).

O0o0marmnee NOBTOPEeHHUeE.
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OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku U acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNIbHOCTH Y€TIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM U TMPOTHOCTHYECKOW  (PyHKIui
bu3nueckoil Teopuu, poib (U3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yray0iaéHHoro ypoBHs B 11 kimacce ocyuiecTBisercs
C Y4€TOM COJEP/KATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMU MAaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnole noHaAmMuUs, C6A3AHHbBIE C UIYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXE€CTBO. BEKTOPBI M WX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJBHHUKOB,
oTpejieIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOnE, KoyieOaTelabHbIC
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBIECHUS B JKUBOU
pUpoJe.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTYypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTMYECKON pEeIIETKU, CIEKTPAIbHBIN aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AIEKTpOJBUTaTENb SIKOOM, reHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS IeYb,
JMHUM 3JIEKTpONepeay, 3IEKTPOJBUraTelb, pajap, paluonpHuEMHHUK, TEJIEBU30D,
antenHa, tenepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CIIyTHUKOBbBIE
MPUEMHHKH, JIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0OYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULUOHHBIM IEHHOCTSAM POCCUHCKOTrO OOLIECTBa, pPaCIIMPEHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIMU 00YHAIOIIET0OCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUICKOI0 OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlieHMH B 00pa3oBaTesbHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYallMI0O U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsg OCTETHKY Hay4HOTO

TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:
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MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oymymieit mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJIOI'NYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKPYXAIOIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIpeHre OmnbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HMKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIHCKYIO
JESATENbHOCTh UHAWBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jijornueckue 1eiicTBUA:

CaMOCTOATENLHO  (OopMyNIHMpoOBaTH U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B PacCMaTPUBAEMbIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIECICTBUN €S TEIBHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH pPabOTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/IETh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMU U METOJAMU
buznuecKoil HayKu;
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BJIaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00NacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1a4  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3INYHBIX METOJOB ITO3HAHUS;

BJIQJICTh BUAAMH JCSITCILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIC CBS3W W aKTyaJU3WpOBaTh 3ajauy,
BBIIBUTAaTh THUIOTE3y €€ pEIIeHUs, HaxoAuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHaJIM3UpPOBaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (GU3NKE B TPAKTUYECKYIO 00JaCTh
KHU3HEICATSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora c nndopmanmueii:

BJIAJ€Th HaBbIKAMU MOJTy4YeHUs HH(OpMAIMU (PU3NYECKOTO COJIEPKAHUS U3
VMCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpEeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COONIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJAEP)KAHUS B Pa3iIMuUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMalUMKU M IIEJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAaIbHYIO (POPMY TPEICTABICHUS U BU3YyaIHU3aIHH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBUSA:
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OCYIIECTBISATh OOIICHHE Ha Yypokax (U3UKH H BO BHEYPOUHOU
JIeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4ath
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOUYKY 3pPEHMSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATHUKYy U METO/bl COBMECTHBIX ACUCTBHN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJieHa KOJUIEKTHBA,

NPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeesaTh pojid ¢ y4€TOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBLHOCTH, MPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISATh IO3HABATEIbHYIO JESATEIIbHOCTh B 00J1aCTH
(bU3UKY U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTABJISITh IUIAH PEUICHHs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacHmpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEANOYTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IPYAMIMU B 00JacTU
(GbU3UKK, TMOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;
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e BJIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIIEKCUH AJIs OUEHKU CUTYAallMH, BBIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHWBATh PUCKH U CBOEBPEMEHHO NPHUHUMATH PEHICHHUS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPU aHaJIU3€ PpPe3yJIbTaTOB
NESITENIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.

B npornecce nOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0Oy4aroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHKEHHIO LIENH
U yCIieXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHUMAaTh AMOLMOHAIBHOE
COCTOSIHUE JpPYIMX, Y4YUTHIBATh €ro MpH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xonity oOyuenus B 10 knacce npeIMETHBIE PE3YIbTaThl HA YTITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
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NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AesTeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (QYHKIUN  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3HUECKON TEOpHUH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NUECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMANIbHAs CHUCTEMa OTCuéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYTroe U abCOJIOTHO
HEyIIPyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTU U TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps/l, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyarh yclIOBUs (TpaHULbl, 00JACTH) MPUMEHUMOCTH (PHU3MUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCTOJIb30BAHHS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHHMYECKHE IIPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KMHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBaHusa [anunes ajis CKOPOCTH M TEepeMelieHus,
3aKOHbl HploTOHA, mpuHIMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHUYECKOW HSHEprum,
yCIIOBHUSI paBHOBECHS TBEPAOrO Tena), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUs HMMIYJbCAa M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moOJOKeHUd MKT u 3aKkoHBI MOJEKYISPHOW (UBHKK U
TEPMOJMHAMUKNA (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUXKCHUS W KOHILIEHTPAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEILIECTBA CO CPEIHEW KHHETUYECKOU
DHEPrUel TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABJICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEPaTypoH, YpaBHEHHE
MenneneeBa—Knanepona, mepBbId 3aKOH TEPMOJAMHAMHKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
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MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHneneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMUKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsI, MNPUHUHN CYNEPHO3UIUNA SIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIICHHWS: 3aKOHbI OMa [Jis ydacTKa
HeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr @apajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCIOJb3YyS BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPT WS, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl PHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJIa TSKECTH, CHJIA YNPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJIEUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, YHEPTHUS YIIPYTOl
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPTUs HJICATHLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJ[ naeanbHOro TEmiaoBOrO JBUTATENIS; JIEKTPUUECKOE MOJE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBHKYIIAS
cuia, CUjia TOKa, HaIpsSKEHHE, MOIIHOCTh TOKA, JJIEKTPUUYECKAsT EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4YacTKa  LENu  C
MOCJIEIOBATEIbHBIM U MTAPAJIICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWXKEHUE, TEMJIOBOE JBWXKEHHUE YAaCTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUe, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIIonepeaadu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3UUECKON BETMYUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW  3aBUCHMOCTH
¢uznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTed  W3MEpPEHMi, JielaThb  BBIBOJABI IO  pe3yJbTaTaM
UCCIIEIOBAHUS;
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NPOBOAUTH KOCBEHHBIE HM3MEPEHHUs (DU3HUECKUX BEIHYMH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTD ONBITHI 110 IMPOBEPKE MPEJIOKEHHON TMIOTE3bI: TUNIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenoKeHHON
TUMOTE3bI;

co0r01aTh IpaBuiia 6€301aCHOIO TPY/la IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, IMpakKTUKyMa M  Yy4eOHo-
UCCIIEIOBATENbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MoJeIb0: Ha OCHOBaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUECKONl MojeNnu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
MPUMEHSATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3NIECKIX
TEOpUH TPU UCTOJIH30BAHUM MATEMaTHYECKMX METOJOB pEIICHHs 3aiad,
POBOJNUTH PAcu€Thl HA OCHOBAaHMH WMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pemath KadeCTBEHHBIE 3a/Jauyd, TpeOylolne NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAKKE WHTETPAIMN 3HAHUN U3 PYTHX
IPEIMETOB €CTECTBEHHO-HAyYHOTO0 IHUKJA: BBICTPAUBATh JIOTHUYECKYIO
LENOYKY pacCykKJIeHUI ¢ OOpPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI U3MEPHUTENHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOIUTH IPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
NESITEIBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MUYECKUMH TPOLIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHUU JOCTH)KCHHUN
HAayKM M TEXHOJOTMM JUIs JaJbHEHIIEr0 pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;

IPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuend (PU3UIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OpPMALIMOHHBIE
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TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

POSIBIISIT OpraHu3alMOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJIbHOTO IPUOOPETEHNSI HOBBIX 3HaHUH B IIPOLIECCE BBIOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBLHO PACHIPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiien npodhecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesATEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHU B IPAKTUYECKON
JEATEeIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOU TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHWU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOIMEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeseil (PU3MUEeCKUX TEN U TPOLIECCOB
(stBJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHE KOJICOaHUS, MaTEeMaTHYECKUN MAasSTHUK, WJICaTbHBIN
PY>KUHHBIN MasTHHK, rapMOHUYECKUE BOJIHBI, UJ€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTth ycCIIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJb3ys OCHOBHBIE TMOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKH U
CHELUaIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs

38



ANEKTPUYECKOro 3apsiaa, cuia Awmmepa, cwia JlopeHua, 3akoH
ANIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE J3JEKTPUYECKOM LENu CO CKOPOCTBHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIATHI CHEUAIbHON TEOPHUH OTHOCUTEIBHOCTH
DiHIIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dotorddekra, nepBelii ¥ BTOpoil moctynarsl bopa, NpuHLIKI COOTHOIIEHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUS 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCIOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJISA, MMOTEHIMAT 3JIEKTPOCTATHYECKOTO
1OJIs, PAa3HOCTh IOTEHLMAJIOB, »JJIEKTPOABIKYIIAs CHUJIA, HHAYKLUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMmepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CUJIAa CAMOMHIYKLUHH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, IOJIHASI SHEPT U, SHEPT U
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
¥ 3apsiz apa, SHEPTUsl CBSI3U SApa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJICHUIA:
AJIIEKTPOMArHUTHAsA UHIYKIUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Ju(dpakuus, JOUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaxeHHe,
doTornexrpuueckuit apdekt (botorddexr), anvda- u 6eTa-pacnasl aep,
ramMMa-u3iiydyeHue saep, Gu3ndecKue NPUHIIMIIBI CIEKTPAJIbHOTO aHaIn3a U
paboTHI J1a3epa;

ONpENENATh HalpaBiI€HUE WHIYKIWW MAarHUTHOTO MOJsi MPOBOJHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHne, CO3JaBaeMOe MIIOCKUM 3€pKaJIoM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3AHBIX CUCTEMAX, B MEKIATAKTUUECKON
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNHM 3BE3/] M BeelleHHOIM;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJB30BAaHUEM MPSMBIX M3MEPEHMH, INpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢uznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTb  BBIBOABI IO  PE3yJbTaTam
UCCIIEJOBaHMSI;
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NPOBOAUTH KOCBEHHBIE HM3MEPEHHUs (DU3HUECKUX BEIHYMH, MPU HTOM
BBIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh aOCONIOTHBIC H
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/ia NPy IPOBEICHUN UCCIIEI0BAHUN B
pamMKax  y4yeOHOro  3KCIEepUMEHTa, MpakTUKyMa U  ydeOHo-
MCCIIENOBATENbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYAOBAHMS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BbIOMpAThH
bu3nuecKkue MOJeiH, OTBEYalolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NYECKUX TEOPHIl
IpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHbIX
pE3yNbTATOB;

pemarb KadecTBEHHBbIE 3aJaud, TpeOylolue NPUMEHEHUs 3HAHWM u3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAKKEe WHTErpallii 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LEMOYKY PaCCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PaOOTHI U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MIPUBOIUTH TPUMEPHI BKJIAa POCCHICKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHON C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIINHI IKOJIOTUUECKON O€301MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOIOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOJIb30BAHUM JTOCTHIKEHUM
HAyKM M TEXHOJOTMM JUIs JaJbHEWUIIEro pa3BUTHUA YEIOBEYECKOrO
00I11eCTBa;

OPUMEHATH pa3jnyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3NUECKOro
COJIEp)KaHUsI C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
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TEXHOJOTHIM, IPU ATOM HCMOJIH30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKa, MepepabOTKH U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHUW, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA WH(POPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIeN0BaTENbCKUX PaldoT;

paboTaTh B TpynIe C HCIOJIHEHUEM pa3jIu4HbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PAOOTy TPYIIIbI, PALIMOHATIBLHO PACHPENEATh AeTENbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIBI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K OyAymied npodeccCHoHaIbHOM AeATEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUSI TPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [IOK
’ ya A PHpOA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 6
Pa3zpen 2. MEXAHUKA
bubnunoreka LIOK
2.1 Kunematnka 10 1 https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
2.2 JnHamuka 10 https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
2.3 Cratnka TBEpIOTO TENA 5 1 https://m.edso0.ru/7f41bf72
bu6nmorexa LIOK
24 3aKOHBI COXPAaHEHHS B MEXAHUKE 10 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH

15 1

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72
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bubnmoreka [IOK

2 T T 2
3 epMoiMHaMuKa. TerioBbie MalIMHbI 0 https://m.cdsoo.ru/TiA1bET2
33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubnuoreka [JOK
' [EPEX0/Ibl https://m.edsoo.ru/7f41bf72
Wroro no pazpeny 49
Paznen 4. JIEKTPOIUHAMUKA
4.1 DIIEKTPUYECKOE TT0JIE 24 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
4.2 II 5 7 24
OCTOSIHHBIN 3JIEKTPUYECKUN TOK https://m.edsoo.ru/TEATbET2
bubnuoreka [{OK
4. T
3 OFH B PASIITHBIX Cpeiax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 54
Pa3znen 5. PUSHUECKHUM TPAKTUKYM
5.1 Pu3n4eCcKuil NPAKTUKYM 16 16
Hroro no paszneny 16
Pe3epBHOE Bpems 10
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
bubmuorexa [JOK
1.1 M 14
artiTHoE foje https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
1.2 ) 13 1
JICKTPOMATHHITHAA HHAYKIWA https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 27
Pasznea 2. KOJIEBAHUS 1 BOJIHbBI
2.1 MexaHnueckue KoJIeOaHus 10 bubmorexa LHOK
https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.2 1
DNeKTPOMarHUTHHIE KOJeOaHUS 5 hitps-//m.edsoo.ru/Tf41c97c
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.4 Onrruka 25 1 bubmorexa [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5 1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny
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Pazgen 4. KBAHTOBAS ®PU3UKA

. bubmmoreka [JOK
4.1 KopmyckynsipHO-BOJIHOBOU Ayanu3m 15
https://m.edsoo.ru/7f41c97¢c
4.2 ®dusnka aToma 5 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c
43 ®du3uKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHI] https://m.edsoo.ru/7f41c97c
Hroro no pazneny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 hitps-//m.cdsoo.ru/Tf41c97¢
Hroro no pazneny 12
Paznen 6. PDU3SHUECKHA IPAKTUKYM
6.1 ‘ Pu3nYeCcKuil NPAKTUKYM 16 16
Hroro no paszneny 16
Paznea 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' JeATEeTLHOCTH, MPUOOPETEHHOTO MPHU https://m.edsoo.ru/7f41c97c
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgpoBbie
w/n Tema ypoka Beero Kontpoabnubie IIpakTnyeckue 06pAI0BATEIBHELE
padoThI padoThI pecypes:
1 ®duznka — pyHIaMeHTaNIbHAS HayKa O MPUPOJIE 1
) Hayunblii MeTOA O3HAHUS U METO/IbI |
UCCIeIOBaHMs (PU3UYECKHX SIBICHUIN
DKCIIEPUMEHT U TEOpUsl B MTPOLIECCe MO3HAHUS
3 npupoabl. HabmroneHre u 5KCepuMeHT B 1
busuke
4 Crioco06b1 m3MepeHns (PU3NIECKUX BETUINH 1
5 AOGcCooTHas M OTHOCHUTENbHAS IOTPEIIHOCTH |
U3MepeHUl PU3NYECKUX BETUUNH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uKu B pOPMHUPOBAHUHN COBPEMEHHOMN |
Hay4YHOW KapTUHBI MHpPa, B TPAKTUYECKON
JEATEIBHOCTH JIIOJEH
Mexanunueckoe nBuxkenue. Cucrema orcyera.
7 OTHOCHUTEIBHOCTD MEXAHUYECKOTO JBUKEHHUS. 1
[Ipsimast u oOpaTHas 3aja4u MEXaHUKH
Pannyc-BekTop MaTepHalIbHON TOYKH, €TO
8 MPOEKIIMK Ha OCU KoopAuHAT. Tpaektopus. 1

[Tepememenue. Ckopocth. X npoekuuu Ha
OCH KOOpJUHAT
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PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHUE.

9 I'paduueckoe onucanre paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBHXKCHUS

10 Cio)keHue nepeMeeH U CKOPOCTEH.
Pentenue 3anau
HepaBnomepHoe nBuxxkenue. MrooBeHHas

11 CKopocTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

2 I'paduyeckoe onucanre NpIMOITUHEHHOTO
JIBIKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM
CBobOonHoe majeHue. Y ckopeHrue cBOOOHOTO

13 najJieHusi. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHH U UX TpaduKu

14 JIBukeHue Tena, OpOIIeHHOTO MO YTJIOM K
TOPU30HTY
KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o

15 OKPYKHOCTH. YTJIOBasi U TMHEHAs CKOPOCTbh.
Ilepuon n wacrora. LleHTpOoCTpeMHUTENBHOE U
IIOJIHOE YCKOPEHUE

16 KonTponbnas pabora o teme "Kunemaruka"
ITepsslif 3akoH HetoToHa. HepumanbHble

17 cuctemsl orcuéra. [IpuHIUIT OTHOCUTEIBHOCTH
lanunes. HennepuumanpHble CUCTEMBI OTCUETA

13 Cuna. PaBHozeicTBytomas cuna. Bropoit
3akoH HrroTona. Macca

19 Bzaumopeiictue ten. Tpernit 3akon HeroToHa

20 [Ipunuun cynepno3uiuu cui. Pemenue 3anau

Ha NPpUMCHCHHEC 3aKOHOB HrrotoHa

47




3aKoH BCEMHPHOI'O TATOTCHUA.

21 DKBUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOU Macchl

2 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
NaJeHus
JIBrkeHne HeOECHBIX Te U X

23 HCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHUYECKasi CKOpocTh. 3akoHbI Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI cuil TpeHUS.

25 JIBUKEHUE B )KUJKOCTHU U T'a3e C YYETOM CHIIbI
CONPOTHUBIICHHUSI CPE/IBI

26 Hasnenue. 'napocrarnuyeckoe AaBieHUE.
Cuna Apxumena

7 AoOcomoTHO TBepoe Teino. [loctynarensHoe u
BpalllaTelbHOE JABM)KEHNE TBEPIOTO Tea

)3 MOMEHT cuiIBbl OTHOCUTEIBHO OCH BPALLEHUS.
I1ne4o cunsl
CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecT Tena. YcnoBus
paBHOBECHsI TBEPAOIO Tena. Buasl paBHOBECHS

30 Pemenne 3amau

31 KonTtponbHas padora no teme "/lunamuka.
Craruka TBepaoro rtena"
NMitynbsC MaTepUaIbHONW TOYKH, CUCTEMBI

1 MaTepuaibHbIX To4eK. LIeHTp Macc cuctemsl

MaTCpHUAJIbHBIX TOYCK. TeopeMa O IBMXKCHHU
LOCHTpa MacC
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33

34

35

HMmynbc CHIIBI M U3MEHEHHE UMITYJIbCa Tella.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JIBUKECHHE

MomeHT HUMITYJIbCa MaTCpHaHBHOfI TOYKH.
HpC,I[CTaBJIeHI/Ie O COXpaHCHUHU MOMCEHTA
HNMITYJIbCa B HCHTPAJIIBHBIX ITOJIAX

Pemenue 3amau

36

37

38

Pabora cuibl Ha MaJIOM U HA KOHCYHOM
nepemenieHnd. I paguueckoe npeacTaBieHne
paboThl cuibl. MOIIHOCTD CHJIBI

Kunernyeckas sneprus. Teopema 06
M3MEHEHUU KUHETUYECKOW SHEPTUH
MaTepHAIBHON TOUKHU

[loTeHuManbHble U HETIOTEHIUATIBHBIE CUJIIBI.

ITorenuuanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

39

Tpetbsa kocMuueckasi ckopocTb. CBsi3b pabOTHI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM
MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUH

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBuenue bepHymm nia uneanbHOM
KUJKOCTH

41

42

KoHnTtponbHas pabota o teme "3akoHbI
COXpaHEHHUs B MEXaHUKE"

Pa3Butue npencraBieHuil 0 Npupoie TEIIOTHI.
Ocnosusle nonoxenus MKT. uddysus.
BpoyHoBcKkoe nBMXEHUE
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CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX

43 Tesn. XapakTep JBWKEHUS U B3aUMOJICHCTBUS
YACTHI] BELIECTBA

m Macca u pazMepsl MOJIEKYJT (aTOMOB).
KonnuectBo BeniectBa. [TocTosinnas ABoraapo

45 Temneparypa. Termnosoe paBHoBecue. [kana
Ienscus

46 Pewenne 3anau

47 Uneansuelii ras. ['a3oBble 3aK0HEI

43 YpaBuenue Menaeneepa-Knaneiipona.
Pewenne 3anau

49 AOGcomioTHas TemnepaTypa. 3akoH JlanbToHa

50 M3omnporieccrl B uaeanbHOM Ta3e ¢
MOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA

51 ['padmyeckoe mpecTaBiIeHHE U30MPOIIECCOB:
U30TEpMa, U30X0pa, n300apa

52 OcHoBHoe ypaBHeHue MKT

53 Pemenne 3amau
CBs13b a0COTIOTHOI TeMnepaTypbl

54 TEPMOJIMHAMHYECKOMN CUCTEMBI CO CpeIHEN
KMHETHUYECKOM 3HEepruei mNocTynaTeabHOro
TETJIOBOTO JIBMKEHUS €€ YaCTHUII

55 O0o01IeHre U cucTeMaTU3alus 3HaHUN 10
teme "OcHoBbl MKT"

56 Kontponbnas padora mo teme "OcroBsl MKT"
TepMoanHaMuyeckasi cuctema. 3ajaHue

57 BHEIIHUX ycnoBul i T/ cucremsl.

Breninue n BHYTPCHHUC MMapaMCTPHI.
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58

59

[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAUYCHUS BEJIMYMH, OMMCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

HyneBoe Hauano TepMOIMHAMUKH.
Camonpou3sBosibHas penakcaius T/l cucrembl
K TEIJIOBOMY PaBHOBECHIO

Mogenp uaeaabHOro ra3a B TCPMOIANHAMUKE.
YcnoBus IIPpUMCHUMOCTH ITOM MOACIN

60

61

62

63

VYpasuenne Menneneea-Kitaneiipona u
BBIPAKECHUE JUJIs1 BHYTPEHHEN SJHEPrUu

Bripaxkenue amnst BHyTpeHHEH sHepruu
OJIHOATOMHOTO HJIeaIbHOIO Trasa.
KBasucrarudeckue u HecTaTHUECKUE
IIPOLIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Beraucnenue pabotsl no rpaduky npouecca Ha
pV-auarpamme

Tennonepenava kak crocod U3MeHEHUs
BHyTpeHHel 3Heprun T/l cucremsl 6e3
COBepILEHHs pabOThI

64

65

66

KOHBGKIII/ISI, TCILIOMPOBOJAHOCTD, U3JTYUCHUC

KoauuectBo Temnorsl. TennoéMKocTh Tea.
VYaenbHas u MOJIApHAaA TEIJI0EMKOCTH
BeIllecTBa. Y AeIbHas TEII0Ta CTropaHuAa
TOIIJINBA

Pacuér xonmyecTBa TEIIOTHI ITpU
TemIonepeaye
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[Tonsitue 06 amnabaTHOM mporecce. [lepBrrii

67 3aKOH TEPMOIMHAMUKHI

68 KonudecTBO TEI1oTh 1 paboTa Kak Mepbl
W3MEHEHUs1 BHyTpeHHel sHeprun T/I cucteMbl
Bropoii 3ak0H TEpMOAMHAMUKY JUIS

69 PAaBHOBECHBIX U HEPABHOBECHBIX MPOLIECCOB.
Heob6patumocTs npupoIHbIX MPOIECCOB

70 ITpunnumer gerctBus TeroBbix MamuH. KIT/]

71 Maxkcumansnoe 3Hauenue KII. [{ukn Kapuo

72 Pemenne 3amau
DKOIOTrMYEeCKHEe acIIEKThl HCITOJIb30BaHUS

73 TEIJIOBBIX ABUTATENeH. TermoBoe 3arps3HeHne
OKPYXKAaroIIel cpeibl

74 Pemenne 3amau

75 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie MaHBI"

76 KonTponbHas pabota mo Teme
"Tepmonunamuka. TeniaoBble MalIUHbI"
[TapooGpazoBanue u koHaeHcanus. Mcnapenue

77 " KUTeHue. Y aejibHas TemjioTa
napooOpa3zoBaHus
Hacepimenasie ¥ HEHACHIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCHUMOCTD IIJIOTHOCTH U
JIaBJICHUSI HACHIIIIEHHOTO IMapa OT

78 TEeMITepaTyphl, KX HE3aBUCUMOCTh OT 00BhEMa

HACBIIICHHOTI'O ITapa. 3aBHCHUMOCTH
TCMIICPATYPhbI KUIICHUA OT JABJICHUA B
KHUAKOCTHU
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BnaxxnocTs Bo3yxa. AOCOMIOTHAS U

7 OTHOCHUTEJIbHAS BIAKHOCTh

80 Penrenue 3anau

31 Tsépnoe teno. Kpucrammmueckue u amopdusie
Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB

2 [InaBnenue u kpucramuuzanus. Y aeabHas
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTshkeHune u

83 cxartue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmaruii
TennoBoe paciIMpeHne KUIKOCTEeH U TBEPIBIX

84 TeJ. AHTapMOHU3M TEIIOBBIX KoJieOaHUMH
YaCTHI] BEIIECTBA

85 [TpeoOpa3zoBanue 3Heprun B PazoBbIX
nepexojax

86 YpaBHeHHe TEII0BOTO OamaHca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKeHUE. Kanuisipabie

88 ABJICHU. J{aBlieHHe 1o HICKPUBIECHHOMN
MOBEPXHOCTHIO kuiKocTU. Popmyna Jlamnaca
O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110

89 TeMe "ArperaTHble COCTOSHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

90 KonTtponbnast pabota mo teme "Arperarabie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

01 DneKTpu3anus Tei U e€ MpOosiBICHUSI.

DnekTpuueckuii 3apsia. [[Ba Buma
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OJICKTPUYCCKUX 3apsAd0B. HpOBOI[HI/IKI/I,
JAUDJICKTPHUKU U ITOJIYIIPOBOAHUKHA

DJIeMEHTapHbIN AIEKTPUUECKUI 3apsil. 3aKOH

92 COXpPaHEHHMsI AEKTPHUUECKOTo 3apsijia

93 B3anmopenicTeue 3aps10oB. TodyeyHble 3apsibl.
3akoH Kynona

94 Pemenue 3amau

95 Onektpuueckoe nose. Ero neiictBue Ha
JIEKTPUUECKUE 3aps bl
Hanpsok€HHOCTD 371€KTPUUECKOTo MOJIS.

96 [IpoOHnelii 3apsa. JIunum HanpsKEHHOCTH
aneKTprudeckoro nosst. OqHOpPOIHOE
AIIEKTPUYECKOE 110JIE

97 [ToTeHIIMaTBbHOCTD 3JEKTPOCTATUUECKOTO
noJisi. Pa3HOCTh MOTEHIMATIOB U HaIIPsHKEHUE
[TorennuanbHast sHEprus 3apsijia B

98 3JeKTpocTaThueckoM mnose. [lorenunan
JIEKTPOCTATUUECKOTO IO

99 CBs13b HaPSKEHHOCTH MOJIS U Pa3HOCTH
MOTEHLUAJIOB JUISl AJIEKTPOCTATUYECKOTO OIS

100 [IpuHIMN cyneprno3uuy 3aeKTPUIECKUX
noJieu

101 Pemenue 3anau

102 ITone Toueunoro 3apsana. [lone paBHOMEpHO
3apsKeHHOU cdepbl
[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY

103 mapa. [lone paBHOMEpHO 3apsKEHHOMN

OECKOHEYHOU TIITIOCKOCTH
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HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIE.

104 YciioBue paBHOBECHS 3apsi0B

105 JIMdIeKTpUKY U OJTYIPOBOAHUKY B
3IEKTPOCTATUYECKOM I10J1€
Konpnencarop. D1eKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpa

107 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHICHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHIEHCAaTopa

110 Perenue 3agau

11 JIBr>KeHMe 3apsiKEHHOW YaCTHUILIbI B
OJIHOPOJIHOM JJICKTPHUUECKOM I10JIe

112 Pemenue 3agau

113 O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMme "OnekTpudeckoe nosue"

114 KontponbHas padoTa o Teme
"DnexkTpuueckoe mosie"
Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUA

115 CYILLIECTBOBAHUS IIOCTOSHHOTO AJIEKTPUUECKOTO
TOKa

116 Wcrounuku Toka. Hanpsxenue nu 9/1C

17 3akon OMa a1 yyacTKa Henu. DIeKTpuyecKoe
COTIPOTHBIICHUE
3aBUCUMOCTh COMPOTUBIIEHUSI OAHOPOIHOTO

118 MIPOBOJHUKA OT €T0 JUIMHBI U TUIOLIAIHA

MOICPCYHOTO CCUCHUA
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yI[CJ'IBHOC COIMPOTUBJIICHHUE BEIICCTBA.

119 1
Pemenue 3agau

120 [TocnenoBarenbHOE, MapaieIbHOE, |
CMEIIIaHHOE COEMHEHNE TPOBOHHUKOB

121 Pacuér pa3BeTBIIEHHBIX IEKTPUUECKUX LIECTICH. |
[IpaBuna Kupxroda

122 Penrenue 3anau 1

123 Pabota anexTpuueckoro Toka. 3akoH [[xoyis |
—Jlenma

124 Pemenue 3agau 1

125 MoIIHOCTb JEKTPUUYECKOT0 ToKa. TernoBas |
MOIIHOCTb, BbIjIETIsieMasi Ha pE3UCTOpe

126 Pemenue 3amau 1

127 OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE |
HMCTOYHMKA TOKA

128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) |
3JIEKTPUYECKOM 1IeNHn

129 Pemenue 3amau 1

130 MomHoOCTh HCTOYHUKA TOKA 1

131 Kopotkoe 3aMbikanue 1

132 KonpneHncarop B 1ienu nocTOsIHHOTO TOKa 1

133 Pemenue 3agau 1

134 Pemenue 3amgau no reme "IlocTostHHBIM |
ANEKTPUUECKUI TOK"

135 Pemenne 3amau nmo teme "IlocTOSTHHBIH |

ANEKTPUUECKUI TOK"
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136

137

Pentenue 3amad mo treMe "IlocTOSHHBIHN
ANEKTPUYECKUHN TOK"

O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110
teme "TloCTOSIHHBIN AIeKTPUUECKUNA TOK"

138

139

140

141

KonTtpoapHas padora o Teme "TlocTossHHBIN
ANEKTPUUECKUH TOK"

OneKkTpudeckas IpOBOJUMOCTb Pa3InYHbIX
BEIIECTB. DJIEKTPUUECKHUI TOK B METaIaX.
CBepXImpoBOAUMOCTh

DNEKTPUYECKUId TOK B paCTBOpaxX M pacriaBax
ANEeKTPOoNUTOB. 3akoHbl Dapanes amns
AIEKTPOIU3a

DneKTpuuecKuil Tok B razax. [lnazma

142

143

DNEKTPUYECKUH TOK B BaKkyyMe. BakyymHble
npuOOpbI

SHCKTpI/ILICCKI/II\/'I TOK B IIOJIYIIPOBOAHHUKAX

144

145

[TonynpoBoaHKUKOBBIE TPUOOPHI

®duznyeckuil NpakTukyM 1o teme "M3mepenue
CWJIBI TOKA U HAIIPSKEHUS B LIETIH
IIOCTOSTHHOT'O TOKA IIPY ITOMOIIY aHAJOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPUOOPOB" UK
"3HaKOMCTBO ¢ IUPPOBOI TabopaTropueii mo
¢uzuke. [Ipumepsl usmepenus GU3NUECKUX
BEJIMYMH MTPU ITOMOIIY KOMITbIOTEPHBIX
JaTYNKOB"

146

®usnueckuil NpakTUKyM 1o teme "M3yuenne
HEPaBHOMEPHOTO JIBM>KEHUS C LIEJIBIO
oTpeieJICHUsI MTHOBEHHOM CKOpocTH"
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147

duznyeckuil mpakTukyM o teme "M3mepenue
YCKOPEHUS IPU MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBUKEHUHU 10 HAKJIOHHOM
mockoctr" unu "MccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM
JBHKCHUN"

148

®uznyeckuil npakTukyM 1o teme "M3mepenue
YCKOPEHHSI CBOOOTHOTO MafeHus" Hiin
"N3ydyeHue qBUKEHUS Teaa, OPOIIEHHOTO
TOPU30HTAIILHO"

149

®usnueckuil TpakTUKyM 1o teme "M3yuenue
JIBUKEHUS T€JIa 110 OKPYKHOCTH C ITOCTOSIHHOM
o Moy ckopocThio" min "HccienoBanue
3aBHCUMOCTH I1epHOAa 00palleHus
KOHMYECKOI'0 MasiTHUKa OT €ro napamerpos”

150

®duznyeckuil NpakTukyM 1o teme "M3mepenue
PaBHOAECHCTBYIONIEH CUJIBI TPU JBUKCHUU
Opycka 1o HaKJIOHHOM TTOCKOCTH" WITN
"IIpoBepka rumnoTe3bl 0 HE3aBUCUMOCTHU
BPEMEHHM JIBUKEHUS OpycKa 110 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PacCTOSTHUE OT €TI0
maccsl"

151

Pu3nYecKuil TPAKTUKYM I10 TEME
"HccnenoBanve 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HHUKAIOIIUX B MPY>KUHE U PE3UHOBOM
oOpasue, ot ux aehpopmaruu" uinm "M3yuenue
JBUKEHUS] CHCTEMBI TEJ, CBA3aHHBIX HUTHIO,
MEePEeKUHYTOM yepe3 NErkuit 61ok"
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152

duznyeckuil mpakTukyM o teme "M3mepenue
K03 pHLIMEeHTa TPEHUS 110 BETUYUHE YTIIOBOTO
koddurmenta 3aBucumoctu Frp(N)" nmmn
"HccnenoBanue IBHKEHUS OpycKa 1Mo
HAKJIOHHOH IJIOCKOCTH C IIEPEMEHHBIM
koa(durmentom Tpenus” win "Uzyuenue
JIBUKEHUS Tpy3a Ha Bajly ¢ TpeHueM"

153

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycilioBUi paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpalieHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOHYMBOCTHU TBEPIOTO TeJa, UMEIOIIErO
Ionaas onopsl"

®uznyeckuil npakTukyMm no teme "M3mepenue
MMITyJIbCa TeJla TI0 TOPMO3HOMY IIyTH'" MU
"M3MepeHue CUIIBI TATH, CKOPOCTH MOJENIN
3JIEKTPOMOOMIISI U MOIITHOCTH CHJIBI TATU'" UIIH
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C
umnyascoMm cuibl" unu "McecnenoBanue
COXpaHEHHUsI UMITYJIbCa IIPU YIIPYTOM
B3aumoieiicTeun" wiu "M3mepenue
KMHETUYECKOW SHEPTUH Tejla 10 TOPMO3ZHOMY

n

yTH

155

®usnueckuil NpakTUKyM 1o teme "M3yuenne
M30TEPMUYECKOTO TMpoliecca (PEKOMEHI0BaHO
UCIOJIb30BaHue UPPoBOil 1abopaTopun)" uim
"N3ydyeHue n30XopHOTro npoiecca' uium
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156

157

"N3yuenune nzobapHoro nporecca’ uin
"IIpoBepka ypaBHEHUs COCTOSTHUSA"

®duznyeckuil mpakTukyM 1o teme "M3mepenue
yaenbHoH TeroéMkocTu wim "MccnenoBanue
mpolriecca OCThIBAaHUS BeIIecTBa" UiIn
"UccnenoBanue agunabaTHOTO mporecca uiu
"N3y4yeHne B3aMMOCBS3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TEMIEPATYPbI KUIIEHUS KUIKOCTEN"

®usnueckuil NpakTuKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEH UCIapeHust )KUIKOCTEH"
wiu "M3Mepenue yneiabHON TeIoTh
1aBJieHus Jbjaa" uinm "M3ydenue cBONCTB
HaCBILIEHHBIX MapoB" mwnu "M3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B noMmeneHun'". 3smepenue
K03 PHIIMEHTA TOBEPXHOCTHOTO HATSKEHUS

158

159

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3ydeHus ceeroguona” ninu "Mzydenne
IIPOTEKaHUs TOKa B LIENN, COAEpKaIEH
KoHAeHcarop" uinu "Pacripenenenye pa3HOCTH
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
MOCJIe0BATEILHOM COEIUHEHUU
KOHJIEHCAaTOpOB"

Pu3NYEeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS
pesucrtopoB" wnu "M3Mepenue yneapHoro
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160

COTPOTHUBIICHHUS MPOBOJHUKOB" WIIN
"HccmenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs "

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue annekrponusa” wim "M3mepenne
3apsiia OJIHOBAJICHTHOT'O MOHA" WJIn
"UccnenoBanue 3aBUCUMOCTH COITPOTHUBIICHUS
TEPMOPE3UCTOPA OT TeEMIIEpaTyphl" Win
"CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
muona

161

162

PesepBusiit ypok. O60011eHNE U
CUCTEMAaTH3aIHsl 3HAHHH 110 TeMe
"KunemaTtuka"

PesepBuslit ypok. O60011eHNE U
cucTemMaTu3anus 3Hanui no teme "JluHamuka"

163

Peseprubiit ypok. O600111eHUE U
cucreMaTtu3alus 3Hanuit o teme "CraTuka
TBEpaoro tena"

164

Peseprubiit ypok. O60011eHIE U
CHUCTEMaTH3aIus 3HaHUH 10 TeMe ""3aKOHbI
COXpaHEHHUs B MeXaHHKe"

165

166

PesepBHrlit ypok. O6001ICHHE U
cuctemMaTusanus 3HaHuil o teme "OCHOBBI
MOJIEKYJISIPHOKMHETUYECKON Teopun”

PesepBHrlit ypok. O6001ICHHE U

cUCTEMATHU3aIHA 3HAHUH 10 TEME
"Tepmonunamuka. TeniaoBbie MalIUHbI"
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167

168

169

PesepBHbIil ypok. O0001ICHNE 1
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperatHble cocTosiHUS BeulecTBa. da3oBbie
nepexo/nl"

PesepBHbIil ypok. O6001ICHNE U
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"DnekTpuueckoe mnosie"

PesepBurlit ypok. O60011eHNE U

CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O600IICHHE 1
cucreMaruzanus 3HaHui mo teme "Toku B
pa3JIMYHBIX cpeaax"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnsie IIpakrHyeckue ofpazoBaTEbHEIE
padoThI padoThI pecypenr
B3aumoselicTBuEe NOCTOSIHHBIX MArHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe Iosie. 1
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKUuU. [TpuHmn
2 CyNEpHO3MUIMU MArHUTHBIX ToJed. JInnnn 1
MarHMTHON MHJYKIIUU
3 MarsuTtHoOe 1oJe IPOBOJHUKA C TOKOM. OMbIT |
Opcrena
Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb 1
5 Pemenue 3amau 1
6 ITpumeHneHne 3akoHa Amnepa. |
DeKTpOU3MEpUTEIbHBIE TPHOOPHI
Cuua Jlopeniia, e€ HanpaBJIeHUE U MOYJIb.
7 JIBrKeHHE 3apsyKEHHON 4acTUIBI B 1
OJIHOPOJAHOM MarHWTHOM I10JIe
Pemrenue 3anau 1
9 PaGora cubl JlopeHiia 1
10 Pemenue 3agau 1
1 MarauTHoe 1noJje B BELECTBE. |
DeppoMarHeTHKY, apa- U JuaMarHeTUKN
2 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB. 1

[Tpumenenue heppoMarHeTUKOB
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13 Pentenue 3amaud mo reme "MarautHoe mose" 1

14 Pemenue 3amau no teme "Marauraoe mose" 1

s SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH. |
IToTok BekTOpa MAarHUTHOM MHIYKIIUU

16 OJ1C uHAYKIMH 1

17 3aKOH 3JIEKTPOMArHUTHON MHIYKIIMHU !
®dapanes

18 Buxpesoe snexrpuueckoe nozie. Toku Oyko 1

19 OJ1C uHAYKIMY B ABUKYIIUXCS TPOBOTHUKAX 1

20 Perenue 3agau 1

21 [pasuiio Jlenna 1

2 WuayktuBHOCTh. KaTyiika MHAYKTUBHOCTH B |
LI IIOCTOSHHOT'O TOKa

3 SBnenune camounaykiuu. 3/C |
CaMOUHYKITUU

24 DHeprusi MarHuTHOTO TIOJIsI KATYIIKHA C TOKOM. |
DIEeKTPOMarHuTHOE TOJIe

25 Pemenne 3amau 1

26 O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110 !
TeMe "DnekTpoarnHamMuKa"

7 KonTponbhas pabota no teme 1
"OnexkTpoaguHamMuka"

)3 Konebarennpuas cucrema. CBOOOIHEIE |
Kosnebanus. ['apMoHnYecKue KoneOanus

29 Kunematndeckoe U TMHAMHYECKOE OIUCAHUE |

KoJIeOaTeIbHBIX JIBHOKEHU T
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DHepreTudeckoe onvMcanue. BoiBos
JTUHAMUYECKOT0 OMUCAHUS TAPMOHUYECKHUX

30 KoJIe0aHUH M3 UX YHEPTETHIECKOTO U
KMHEMAaTU9IEeCKOTO OTTMCAHUS

31 Ammatyna u dasza koiaedbaHuit
[lepuon u yacrora konebanuid. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHHIA

32 MaTeMaTUYeCcKoro MasTHuka. [lepuon
CBOOOIHBIX KOJIEOAHUN TTPYKHHHOTO
MasiTHUKA

3 3aryxaroiue KouebaHus. BelHyK1eHHbIE
Kosiebanus1. Pesonanc

34 ABTOKOJIE0aHUA

35 Perenue 3agau

36 VYpok-koHpepennus "MexaHnueckue
Kojie0aHusl B My3bIKaJIbHBIX HHCTpYMEHTax"

37 O06o011eHre U cucTeMaTu3alys 3HaHU| o
teMe "MexaHnnueckue KoneoaHus"

18 DNIeKTpOMarHuTHbIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTYIBI

39 3apsija KOHJIEHCATOpa ¢ aMIUTHTYIO0N CHITBI
TOKa B K0JIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEeHHs SHEPTUHU B UACATHHOM
KOJIe0aTeIbHOM KOHTYpE
3aTyxaromye IeKTPOMarHUTHBIE KOJIeOaHusl.

41 BrinyKIeHHBIE JIEKTPOMArHUTHBIC

KOJIeOaHus
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IlepemennsbIit TOK. Pe3auctop u KoHAEHCATOP B

42 LEMU IePEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTH B LIENTU
MEPEMEHHOT0 TOKa

m 3akon OMa 11t 5JIEKTPUYECKOM 1enu
MEePEMEHHOT0 TOKa
MoIHOCTh EPEeMEHHOT0 TOKA.

45 AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHUJIbI TOKA Y HAIPSKEHUS

46 Pe3oHaHC B 3ieKTpUUECKOM 1IEeNH

47 Pewenne 3anau
Uneanwsusiif Tpancopmatop. [IpousBoactso,

48 nepeaada u moTpeOIeHUE IICKTPUISCKOH
SHEPrUuu
DKOJIOTMYECKUE PUCKU TIPU MPOU3BOJICTBE

49 31ekTpo3Hepruu. KynbTrypa ucnoiib30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pewenue 3anau

50 0O00011eHNe U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DeKTpOMarHuTHbIE KoJieOaHus "

53 MexaHnyeckne BOJIHbI. XapaKTEPUCTHKU
MEXaHWYECKUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Wnopassyk u yaprpasByk. Lllymosoe

3arpsA3HCHHUC Opr)KaIOIJ_ICﬁ CpCablL
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57

58

Penrenue 3amau

3JI€KTpOMaI‘HI/ITHbIe BOJIHBI. HBHy‘IeHI/Ie
OJICKTPOMAardiMuTHBIX BOJIH

59

60

61

OHeprus MeKTpOMarHuTHeIX BoJiH. CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJH

[IIxana 37eKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue FIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHbI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. SHCKTpOMaF HHUTHOC
3arps3HCHUC OKp}’)KaIOIHeﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus u
BOJIHBI"

63

64

Caet. 3aKOH NPSMOJIMHENHOTO
pacnpocTpaHeHus CBeTa

Pemienue 3ama4d Ha MPUMCHCHHUC 3dKOHA
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

65

Otpaxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

66

[Tpenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTeb MPETOMICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHBIN Yoy MOJHOTO BHYTPEHHETO
OTpakeHUs

67

68

Pemenue 3aga4u Ha TpUMEHEHUE 3aKOHOB
OTpaX€HUS U MPEJIOMJICHHS CBETA

Xon stydeit B mpusMe. Jlucnepceus cBerTa.
CnoxHbIN cocTaB Oenoro ceera. Lper
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JIMH3EL (DOKYCHOC PACCTOAHHUEC U OIITUYCCKAasA

69
CUJIA JIMH3BI

70 [TocTpoenue n3o0pakxeHUi B JIMH3AX U X
cucTeMax. YBeJIUYEHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 N300paKeHHA, TIOTY4aeMBbIX C TOMOIIBIO
JIVH3

72 I'ma3 xak onruyeckas cucrema

73 Pemenue 3anau. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTUKH

74 CKkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcust cBera

76 WHuTepdepenmus cera

77 KorepeHnTHble HCTOYHHUKU. Y CTIOBHS
HaOJI01eHUS] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenue nuTeppepeHun

80 Judpaxuus csera

81 JudpaxknuonHas pemeérka. Y cioBue
HaOJIF0ICHUS TJIaBHBIX MAKCHMYMOB

82 Pemenue 3anau

23 ITonepeunocTs cBeTOBBIX BOJH. [Tomspr3anus
cBeTa

84 Pemienue 3anau

85 CBeToBbI€ SBJIEHUS B IPUPOJIE

26 O0001eHne 1 cucTeEMaTU3aINs 3HAHUI 110

teme "OnTuka"
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87 KoHnTtpoinbHas pabora mo teme «OnTuka 1
I'panu1bl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MPUHIIUIT OTHOCUTEJILHOCTH

29 [TocTynartel cienuanbHOU TEOPUU |
OTHOCUTEJIBHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenua. Yciosue

90 IpUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAILEHHUE JITUHBI

01 OHeprusi U UMITYJIbC PEIITUBUCTCKON |
YaCTHUIIBI

9 CBsI3b MacCChl C 3HEPIHEN U UMITYJILCOM |
PENATUBUCTCKON YaCTULBl. DHEPTHUS TOKOS

93 PaBHOBeCHOE TeII0BOE U3IyUEHHE 1

94 3akoH cmenieHus Buna 1

95 l'unoresa M. Ilnanka o kBanTax. ®OTOHBI 1

96 OHeprust 1 UMITYJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. |
3akoHbl poTodddekxTa

08 VYpasHenue DitHmTeitHa 111 poTodpdexra. 1
"Kpacnas rpanuna" ¢porosrpdexra

99 JaBnenue ceta. OnbiTel [1. H. JIeOenena 1

100 BosHOBEIE CBOICTBA 4aCTHI] 1
Bomnnsl ne bpoins. Jlnuna BonHbl ae bpoiins

101 U pa3Mepbl 00J1aCTH JIOKAIN3ALUU 1

JBUXKYIIEHCS YaCTHUIIBI
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102

KopmnyckynsipHO-BOJIHOBOU Ayan3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJLIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadgudeckux 3aaaq

106 Pemienne pacu€THbIX 3a1a4

107 KonTponbhas pabota mo Temam: "OCHOBBI
CTO", "KopmycKyJIsIpHO-BOJIHOBOH Tyanu3m"

108 OnBITHI 10 UCCIIEIOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopna

109 [Tocrynater bopa

110 Bunei ciektpoB. CriekTp ypoBHEH 3HEpruu
aToMa BOJ0poza

11 CrioHTaHHOE U BBIHYKJEHHOE U3JTyuYeHUE
cBeTa

112 Jlazep
Hyknonnas mozens siipa ['eiizenOepra-

113 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa.

HN3oTomnsl. PagnoakTuBHOCTE

114

3aKoH paauoakTUBHOTO pacmnana. CBoWcTBa
MOHU3UPYIOUIET0 U3nydeHus. Biusnue
PaZOaKTUBHOCTH Ha )KHBBIE OPTaHU3MBI.
Jo3umerpus

115

OHeprusi CBS3U HYKJIOHOB B sizipe. SlnepHsble
cuibl. Jledext maccel siapa. SnepHbie
peakumu. Anepueie peaktopsl. [Ipodiemsr
YIIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
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116

117

DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPTreTUKHU

MeTopl perucTpaluy U UCCIICI0BaHMS
3JIEMEHTApHBIX YacTull. OyHaaMeHTAIbHBIC
B3aUMOJICUCTBUS. bapnoHbI, ME30HBI U
nentonsl. [IpencraBnenune o CtanaapTHOM
Mozenu. KBapk-TiitooHHast MOJIENb aJIpOHOB
®usuka 3a npenenamu CTaHIApPTHOW MOJIEIIH.

Témuast Mmatepusi U TEMHAsI SHEPTHSL.
EnunctBO duznyeckoil KapTUHBI MUpa

118

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

119

120

121

[TpruMeHUMOCTh 3aKOHOB (PH3UKH IS
00BsICHEHUS TPUPOJIbI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHIX
HUCCIEeN0BaHuN

CoBpeMEHHBIE ONITUYECKUE TEJIECKOTIBI,
paznoTenecKoNbl, BHEATMOC(hepHas
aCTPOHOMHUS

Bup 38é3nH0r0 HebOa. Co3Besnus, sipKue
3BE3/1bI, IUIAHETHI, UX BUIUMOE JIBUKEHUE

122

Comeuynas cucrema. Comaite. CoitHeuHas
aKTUBHOCTh. McTounuk sHeprun ConHua u
3BE3

123

124

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Jwnarpamma "crieKTpanbHbIN KJIacc —
CBETUMOCTB"

3Be3,Z[BI TJIaBHOH MOCIEI0BAaTEILHOCTH
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125

126

127

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBositolny CosHLa U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mineunsiii [1yte — Hama [Manaktuka. Turbl
rayiakTuk. YEpHbIe IBIPHI B AApax ralakTHK
Bcenennas. Pacipenue Beenennoit. 3akon
Xab6ma. Teopust bosbiioro B3psiBa.
PenukroBoe nznyueHue

128

129

130

131

132

MacmrabHas crpykTypa Beenennoil.
Meraranaktuka

Hepeménnsie mpobieMbl aCTPOHOMUH

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOTO IOJIA
MMOCTOSIHHBIX MarHuToB" wian "MccieqoBaHue
CBOWCTB (peppOMarHeTUKOB" UIIH
"UccnenoBanue ASHCTBUS ITOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKOM"

Du3n4eCcKu IPAKTUKYM I10 TEME
"N3mepenue cunsl AMnepa" win "M3yuenue
3aBUCUMOCTH CHJIBI AMIiepa OT CHJIbI TOKa"
wm "Onpenenenre MarHUTHOM UHIYKIIMY HA
OCHOBE M3MepeHus cuibl Ammnepa”

Pu3nYeCKUul IPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHUS 31€KTPOMArHUTHOM
uHaykuuu'" win "Onpenenenue HHIYKIUN
BUXPEBOIO0 MarHUTHOTO MoJs"
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133

134

135

DuU3nYeCKU MPAKTUKYM 10 TEME
"UccnenoBanue siBIeHUs CaMOMHYKIIUN"
i "COopKa MOJENHN 3JEKTPOMArHUTHOTO
reneparopa"

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX KOJeOaHUI
HUTSHOTO U IPY>KMHHOI'O MasiTHUKOB"

duznyeckuit IIPAKTHUKYM I10 TCMC

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasiTHUKe"

136

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
MOCIIEI0BATEIbHO COSTUHEHHBIE
KOHJEHCATOp, KaTyIIKY U pe3ucTop’ uin
"HccnenoBanue paboThl HICTOYHUKOB CBETA B
LENU TePEMEHHOTO ToKa"

®uznyeckuil npakTukyM o teme "M3ydyenue
[1apaMeTpOB 3ByKOBOM BOJIHBI"

138

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepeHue nokasaresns nIpeaoMiIeHUs
crekna" win "llonyuyenue nsoOpaxxeHus B
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

139

Pu3nYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe
)kuakux auH3)" win "M3mepenne GokycHOTro
paccTOsHUS PACCENBAIOINX JIMH3"
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140

141

142

143

144

145

DuU3nYeCKU MPAKTUKYM 10 TEME
"Habnronenue nudpakuuu, nHTEpdepeHunn
U ToJsipusanuu ceera'

DuU3nYeCKui MPAKTUKYM 110 TEME
"OnpenesieHUe UMITYJILCA U SHEPTUU
PESITUBUCTCKUX YacTull (1o pororpadusm
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Ou3nyecKkuil MPakTUKYM IO TEME
"U3mepenne nocrosinHon [l1anka Ha oCHOBE
uccienoBanus poroddpdexra" wim
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO]T OT HAPsKEHUs "

duznuecKuil MPaKTHKYM 110 TEMe
"HccnenoBaHue CrieKTpa pa3peKeHHOTO
aTOMapHOTO BOAOPOJIa U U3MEPEHUE
noctostHHOM Punbepra”

Du3nUeCKUu IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOro (hoHa ¢
UCIIOJIb30BaHuEM no3umMerpa" win "M3yuenune
HOTJIOIIEHHs OeTa-4acTHIl ATFOMUHUEM"

Du3nUeCcKu IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUIOKECHUN TS
ompeeNeHus OJI0KEeHUST HeOeCHBIX
00BEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMYIIAPHS U SIPKUE
3BE€3151" unn "HaOmronenust B TEJIECKOIT
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146

147

JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
cKoruieHun"

O0001eHre U cucTeMaTU3alus 3HaHui. Poib
(GU3UKY U aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON M dTHYSCKON
chepax nesaTeIbHOCTH YeJIOBEeKa

0O0001EeHre U cucTeEMaTU3alMs 3HaHu. Poib

U MecTO (PU3UKH U aCTPOHOMHH B
COBPEMEHHOU Hay4yHOI KapTHHE MUpa

148

O06006menne u cuctemMaru3amys 3HaHui. Poib
¢du3udeckoit Teopun B HOpMUPOBAHUU
npeCTaBIeHN 0 (U3NIECKOI KapTHHE MUPA,
MecTO (pU3MUECKON KapTHHBI MUpPa B 001LEM
pPSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTaBICHUN O IPUPOAE

149

O00011eHne U cCUCTEMAaTU3ALMS 3HAHUH 110
teMme "Kunematuka"

150

151

0O0001eHne U cCUCTEMAaTU3aLMS 3HAHUI 110
teMe "Kunemartuka"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
teme "JIlunamuka"

152

O0001eHne 1 cucTeEMaTU3aINS 3HAHUI 110
teme "CraTtnka TBEpaoro tena"

153

154

O0001eHne 1 cucTeEMaTU3ALNS 3HAHUI 110
TeMe "3aKOHBI COXPAHEHUS B MEXaHHKe"

O06o0011eHNe U cUCTeMaTH3aIMs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"
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156

O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110

teme "Tepmoaunamuka. TeroBbie MaliuHb!'
O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®azoBbie nepexoab"

157

O00011IeHNE U CUCTEMATHU3AIMS 3HAHUH 110
teMe "DnekTpuyeckoe nose"

158

159

O0600muIeHre U cUCTeMaTH3aIMs 3HAHUH 110
teme "[locTosHHBIN 31eKTpUuyecKuil TOK"
O06o011eHre U cucTeMaTu3alys 3HaHU| 10
teme "Toku B pa3nuHbIX cpegax”

160

O0001eHHE U CUCTEMATU3ALIMS 3HAHUM 110
Teme "MaruutHoe noJe"

161

162

163

PesepBuslit ypok. O60011eHNE U
CUCTEMATH3AIMS 3HAHUH 110 TEME
"DeKTpoMarHuTHas WHIYKIus"

PesepBHsiit ypok. O6001IeHNE U
CHUCTEMATHU3AIMS 3HAHUH [10 TEME
"Mexanndeckue KoneOauusg"

PesepBHsiit ypok. O6001IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JeKTpOMarHuTHbIE Kosebanus"

164

PesepBHslil ypok. O60011eH1E 1
cUCTeMaTH3aIHs 3HAaHUH 110 TeMe
"MexaHHUEeCKUE U AJIEKTPOMarHUTHBIE
BOJIHBI"

165

PeseprubIit ypok. O6001eHIE U
cucreMaru3aims 3Hauui mo reme "Onruka"
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PesepBHbIil ypok. O0001ICHNE 1

166 cucTeMaTu3ais 3Hauui 1mo teMe "OCHOBBI
cTO"

PesepBHbIil ypok. O0001ICHNE U

167 cucTeMaTtu3anus 3HaHUi 110 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"
PesepBHeiit ypok. O600IICHHE U

168 cucTeMatusanys 3HaHui mo treMe "dusuka
atoma"

Peseprublit ypok. O60011eHuE U
169 cucreMaru3anus 3HaHui mo teme "dusznka
ATOMHOTO $1/pa ¥ 3JIEMEHTAPHBIX YacTul"

Peseprublit ypok. O60011eHUE U
170 CUCTEMATH3AINA 3HAHUN 110 TeMe " DIIEMEHTEI
acTpopuzuxu”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» dmsuka, 11 krace/ Kabapaun O.D., ['mazynos A.T., Opnos B.A. u apyrue;
nox penakuueit [Iuackoro A.A., Kabapauna O.®., AkiinonepHoe o01IeCcTBO
«3narensctBo «IIpocBemenue»

» ®dusuka, 10 kinace/ Kabapaun O.@., Opnos B.A., OBenuuk 3.E. u apyrue;
nox penakimeit [Tuackoro A.A., Kabapauna O.®., AKIIMoHEpHOE 00IIIECTBO

«HSI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

Poccuiickas snekTpoHHas mkouna - https://resh.edu.ru/
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